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Introduction. Energy — Scientific and Artistic, Utopian and Critical Visions

Rasa Smite and Raitis Smits

E=mc2

Energy makes change

In nature, energy is found in many different forms — kinetic
(avalanches), motion (wind), sound (thunder), water (rain),
thermal (fire), electrical (lightening), magnetic (Earth’s
magnetic field), radiant (light), etc. Energy is involved in
all processes that take place in the Universe and on Earth.
Energy makes change.

In human society, energy is the most essential resource
drivingits economy and its future development. Now, in the
21t century, as it has turned out, human society with its
information technologies needs more resources to sustain
its development then ever before. Yet, the currently used
forms of terrestrial energy production and most methods
of energy generation known to man today have turned out
to be finite, non-sustainable, posing serious danger to cli-
mate, people and the environment.

Creative ideas and new approaches today are request-
ed in nearly all fields of knowledge production, while the
sustainable development of both energy and information
technologies have become the key issues of the present.
Smart devices and energy internet, clean and renewable
energy resources, alternative and ecological design and
production methods, open source and hybrid approaches
to information technologies — these are just a few of the
broad potential quests that could change the future land-
scape of sustainability.

Addressing issues of sustainability in relation to ener-
gy and information technologies, the Energy conference of
Art+Communication festival took place in Riga in October
2009, co-organized by RIXC and MPLab of Liepaja Universi-
ty. Outcomes and achievements of the Energy conference
serve as the conceptual framework for this publication.
Following the theme of Energy, this issue views different
social and cultural aspects of energy within contemporary
human society and investigates the notion of sustainabil-
ity from various perspectives — artistic, scientific, techno-
logical, architectural and environmental.

Building on the notion, proposed at the Energy confer-
ence, that saving-the-world scenarios can be successful
only if people from different fields become more suscepti-

ble towards new ideas and new collaborations, this issue
of the Acoustic Space journal aims to become a cross-dis-
ciplinary platform for innovative thought bringing together
the results of both scientific and artistic research.

While scientific research papers serve as a solid
ground for this publication, artistic explorations stake out
their own methods, directions and boundaries of investi-
gation. Their results cannot be judged by universal, ahis-
torical standards. Validation can only take place through
a social process. Although the journal is primary oriented
towards academic writing it also encourages innovative
styles and allows for a variety of formats.

In this volume scientists and artists, academic re-
searchers, media theorists, social scientists, activists and
other lateral thinkers introduce their scientific and artis-
tic, utopian and critical visions on future terrestrial energy.

The publication covers a broad scope of topics under 4
main sections:

Section |, INFORMATION AND ENERGY, sets the tone with
the article by Eric Kluitenberg, where the author address-
es the current imbalance between mobility and sustain-
able immobility under the pressure of the unfolding energy
crisis and in the context of a history of media technol-
ogy. Julian Priest introduces the perspective of physics
in reevaluating the concepts of information and energy.
George Papanikolaou and Vasilis Kostakis give considera-
tion to information-energy networks from the perspective
of distributed or Peer-to-Peer (P2P) energy production and
its socio-economic aspects.

In Section Il, CHANGING THE FUTURE LANDSCAPE OF
SUSTAINABILITY, Michel Bauwens describes how politi-
cal, economic, and social systems today are transform-
ing themselves into distributed networks, and offers a
conceptual framework for “P2P theory”. Lina Dokuzovi¢
introduces an artistic interactive game for a conceptual
deconstruction of the current unsustainable and unstable

capitalist system. Emergent online network practices are
the context for Andrew Gryf Paterson to explore connec-
tions between rural traditions and contemporary projects
of voluntary cooperation.

Section 1ll, ENERGY IN NATURE AND SOCIETY, features
Ludger Hovestadt, Vera Bihlmann and Sebastian Michael,
who turn to the topic of convergence of information tech-
nology and energy technology contributing to the develop-
ment of a possible future global energy network and the
rethinking of the human condition. John Reshaur Enevold-
sen gives an elaborate account of the unique example of
Samsg — Denmark’s Renewable Energy Island; whereas
Jegan Vincent de Paul introduces his concept of human
grid — a socio-economic energy network with decentral-
ized sources of production and distributed points of use.

Section IV, SCIENCE AND ART OF RENEWABLE ENERGY
TECHNOLOGIES, includes two articles about Latvian sci-
ence: Janis Kleperis, Liga Grinberga, Imants Dirba and
Ilze Klepere discuss hydrogen as a clean energy carrier,

and introduce their research on hydrogen technologies
in Latvia, whereas Ingrida Sahta, Ilze Baltina and Juris
Blims present their research on smart clothing manufac-
ture with an integrated cooling system that operates with
energy produced by solar cells. The artistic essay by Bar-
taku offers a futuristic vision about the transformation of
a displaced giraffe in a city zoo, harvesting its energy for
healing and protecting the citizens against harmful energy
weapons. And lastly, Rasa Smite and Raitis Smits inves-
tigate and analyze diverse artistic approaches in dealing
with energy issues of the recently founded Renewable
Network.

The main sections are accompanied by an Appendix, which
contains interviews with Renewable Network artists and
provide visual introductions to their projects, and their
quests for a sustainable future.



levads. Energija — zinatniskas un makslinieciskas, utopiskas un kritiskas idejas

Rasa Smite un Raitis Smits

E=mc2

Energija rada parmainas

Energija daba ir sastopama daudz dazados veidos; ta ir
iesaistita visos procesos, kas norisinas Visuma un uz Ze-
mes. Sabiedriba energija ir viens no nozimigakajiem eko-
nomikas un nakotnes attistibas virzitajspékiem. Energija
rada pdrmainas.

Tagu Sobrid izplatitakas energijas raZoanas formas
ir neilgtspéjigas un kaitigas, radot nopietnus draudus kli-
matam, cilvékiem un videi. Turklat Sodien 21. gadsimta sa-
biedribai ar tas informacijas tehnologijam ir nepiecie$ams
arvien lielaks resursu daudzums savas turpmakas attisti-
bas nodroSinasanai.

Sodien, kad radosas idejas un jaunas pieejas ir nepie-
cie$amas principa visas jomas, jautajums gan par energi-
jas, gan informacijas tehnologiju ilgtspéjigu attistibu klast
aizvien aktualaks. “Gudras” ierices un energijas internets,
tiras un atjaunojamas energijas resursi, alternativs un
ekologisks dizains un razoSanas metodes, atvérta koda
un hibridas pieejas informacijas tehnologijam ir tikai daZi
no potenciali plaSo mekléjumu piemériem, kas var maintt
ilgtspéjigas attistibas nakotnes ainu.

2009. gada oktobri Riga festivala “Maksla+Komuni-
kacijas” ietvaros norisinajas starptautiska zinatniska
konference ar nosaukumu “Energija”, ko organizéja RIXC
un Liepajas Universitates Makslas pétijumu laboratorija.
“Energijas” konferencé paustas idejas veido &1 izdevuma
konceptualas vadlinijas. Atbilstosi témai izdevuma tiek
aplikoti dazadi ar energijas jautajumiem saistitie socialie

un kultdras aspekti, ka arTrisinati ilgtspéjibas jautajumino
makslas, zinatnes, tehnologiju, arhitektdras un vides per-
spektivam.

Vadoties péc konferencé “Energija” izskanéju$am
idejam, proti, ka “pasaules glab8anas” scenarijs var 1s-
tenoties, vienigi dazadu nozaru parstavjiem sadarbojo-
ties un atbalstot jaunas idejas, $is izdevums tiecas klat
par starpdisciplindru un inovativu domu apmainas plat-
formu, kura zinatniskas un makslinieciskas pétniecibas
rezultati savstarpéji papildina viens otru. Saja izdevuma
publicétie zinatniskie raksti nodrosina stabilo, objektivo
pamatu, ko papildina makslinieciskie mekléjumi, kas ra-
dus$i pasSi nospraust savu pétijumu robezas — ka dél tos
iespéjams novertet vienigi socialu procesu rezultata, ne-
vis ar universalu standartu palidzibu.

Izdevuma “Energijai” veltita tematika tiek apliikota 4
galvenajas dalas: INFORMACIJA UN ENERGIJA, IZMAINOT
ILGTSPEJIGAS NAKOTNES AINU, ENERGIJA DABA UN SA-
BIEDRIBA un ATJAUNOJAMAS ENERGIJAS TEHNOLOGIJU
ZINATNE UN MAKSLA. Tajas zinatnieki, makslinieki, aka-
démiskie pétnieki, mediju teorétiki, socialie zinatnieki,
aktivisti un citi vispusigi domajoSie iepazistina ar savam
zinatniskajam un makslinieciskajam, utopiskajam un kri-
tiskajam vizijam par zemes energiju nakotné. Pielikuma
atrodamas intervijas ar Renewable tikla kopienas maks-
liniekiem un vizualajiem materialiem par o makslinieku
ilgtspéjigas nakotnes mekléjumiem.

INFORMATION AND ENERGY

on relations between information and energy — in the context of media
technology history, from the viewpoint of physics, as well as from the
perspective of pressing socio-economic challenges



Distance versus Desire

Eric Kluitenberg

Abstract

The desire to transcend distance and separation has accompanied the history of media technol-
ogy for many centuries. Various attempts to realise the demand for a presence from a distance
have produced beautiful imaginaries such as those of telepresence and ubiquity, the electronic
cottage and the reinvigoration of the oikos, and not least a substantial reduction of physical mo-
bility in favour of an ecologically more sustainable connected life style. Confronted with an un-
folding energy crisis and strained ecological limits, citizens and organisations in advanced as
well as emerging economies are forced to reconsider this grand promise of the information age:
aradical reduction of physical mobility through the use of advanced telepresence technologies.
First-hand experience from the recent ElectroSmog festival (March 2010) suggests that this tra-
jectory might be more ambivalent than initially expected.

Keywords: mobility, immobility, telepresence, sustainability, distance, desire

Clearing the ElectroSmog

The desire to transcend distance and separation has accompanied the history of media technol-
ogy for many centuries. Various attempts to realise the demand for a presence from a distance
have produced beautiful imaginaries such as those of telepresence and ubiquity, the electronic
cottage and the reinvigoration of the o7kos, and certainly not least among them the reduction
of physical mobility in favour of an ecologically more sustainable connected life style. As cur-
rent systems of hyper-mobility are confronted with an unfolding energy crisis and collide with
severe ecological limits — most prominently in the intense debate on global warming — citizens
and organisations in advanced and emerging economies alike are forced to reconsider one of
the most daring projects of the information age: that a radical reduction of physical mobility is
possible through the use of advanced telepresence technologies.

ElectroSmog and the Quest for a Sustainable Immobility

The ElectroSmog festival for ‘sustainable immobility’, staged in March 2010", was both an ex-
ploration of this grand promise of telepresence and a radical attempt to create a new form
of public meeting across the globe in real-time. ElectroSmog tried to break with traditional
conventions of staging international public festivals and conferences through a set of simple
rules: no presenter was allowed to travel across their own regional boundaries to join in any of
the public events of the festival, while each event should always be organised in two or more
locations at the same time. To enable the traditional functions of a public festival, conversation,
encounter, and performance, physical meetings across geographical divides therefore had to be
replaced by mediated encounters.

1 An overview of documentation resources from the festival can be found at http://www.electrosmogfestival.net/

documentation
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The festival was organised at a moment when internet-based techniques of tele-connec-
tion, video-telephony, visual multi-user on-line environments, live streams, and various forms
of real-time text interfaces had become available for the general public, virtually around the
globe. No longer an object of futurology ElectroSmog tried to establish the new critical uses
that could be developed with these every day life technologies, especially the new breeds of
real-time technologies. The main question here was if a new form of public assembly could
emerge from the new distributed space-time configurations that had been the object of heated
debates already for so many years?

There was a sense of unease when looking back at the bold promises of remoter life and
work in the ‘electronic cottage’ that futurologists such as Alvin Toffler spelled out for us in the
carly 1980s, in books such as “The Third Wave” (the ‘coming information age” as the third wave,
after agricultural and industrial society, Toffler 1980). As part of his near-future explorations
conducted well before the rise of widespread internet use, Toffler enthusiastically embraced the
suggestion that a radical reduction of (physical) mobility would become possible by the rise of
ever more sophisticated communication and information technologies and the integration of
home and workplace in the electronic cottage. Not only would this transformation, in TofHler’s
vision, reap great ecological benefits, it would also initiate a grand revitalisation of the ozkos, the
household and the family unit.

The electronic cottage should ideally be a real-time connected living and working space,
allowing a new kind of digital artisan/entreprencur to emerge who would be absolved from
rush hour traffic while being ultimately flexible in making his or her own work and private ar-
rangements. The main advantage of the new work/life unit was its inherent efficiency, where
meetings would be arranged solely when strictly necessary and flexible according to need and
availability of everyone involved in the process. The main element won back from the con-
gested systems of collective work and travel was time. Time that could instead be invested in
the oikos, the home, family life, and local social relations, that could help to restore the psychic
fabric of society, which had become unraveled through the brutal forces of ‘second wave’ grand
scale industrial modernisation. Work and life at home could now be brought into unison again.

Today, however, more than 25 years after these bold claims, we can observe exactly the
reverse trend: never before have wo/men travelled more and farther. Not least because of their
improved capabilities to keep in touch with the home base’ from afar. With advanced commu-
nication techniques work has entered the sphere of private life and mostly diminished the space
and time for the ozkos. The simultaneous exponential innovation of transport technologies and
logistics, in particular in the automobile and aviation industry have had a cataclysmic effect on
this ‘fatal’ trajectory. The system of hyper-mobility has quite literally overheated itself, and seems
unstoppably heading for a crash. Even more so, it seems to exhaust itself at an exponential rate.

While most people do enjoy living in a global village, few appreciate a forced life in the
local village. Rather than moving towards a sustainable immobility, we seem to be heading to-
wards a global ecological disaster scenario. The crucial question for ElectroSmog was whether a
critical reconsideration of this idea of a sustainable immobility was possible, both in theoretical
and practical terms.

Necessity and Failure

The urgency of the search for alternatives for the current crisis of hyper-mobility was illustrated
graphically by the opening conversation of the festival “Global perspectives on the crisis of
mobility”. In our first video chat with the crew of Sasahivi media in Nairobi we talked about

the daily commute in Kenya’s capital. The city has seen a sharp increase in motorised travel
in recent years, leading to over-congested roads and unbearably intense rush hour traffic. To
avoid the worst the people at Sasahivi traditionally would leave their homes early in the morn-
ing, before rush hour, and return only late, often very late at night. During the day roads were
simply too busy.

So, how long would a daily commute take? — “about two to three hours”, and what dis-
tance would they have to cover? — “about 2.5 to 3 kilometres” (!).

Next we connected with Dutch architect Daan Roggeveen, who is conducting the research
project “Go West” together with journalist Michiel Hulshof about the development of new me-
tropolises in Central and Western China?. They had just come back from a field trip in Wuhan,
and Roggeveen explained that they had found that about 500 new cars were entering the streets
of Wuhan every day. We then asked him how many cities of similar size were currently present in
China, and he replied about 30, not counting Shanghai and Beijing. In short, by a (very) moderate
count some 15,000 new cars were entering Chinese roads daily as we spoke.

We then listened to a short video message by Partha Pratim Sarker from Dhaka, Bang-
ladesh relating similar experiences and being hopeful that new communication technologies
could do something to alleviate the stress of the streets. Next up was film maker Aarti Sethi
from Delhi, who told us that by her estimate some 1000 new cars entered Delhi roads every
day, especially intensified by the introduction of the Tata, the low cost automobile that obvi-
ously replaces many polluting motor-ricksha’.

In a nutshell we received a chilling summary of a global exponential rise of motorised
mobility through these first hand reports. With car use, air travel and motorised transporta-
tion not diminishing in the developed economies this system of hyper-mobility out of control
seems to approach its limits rather sooner than later, and virtually all counter-strategies so far
seem entirely ineffective.

The Spectre of Imaginary Media

Imaginary media are machines that mediate impossible desires. Imaginary media typically
emerge in situations where the living environment imposes inherent limitations that one can-
not transcend. The desire to exceed these limitations produces beautiful phantasies, and in the
case of imaginary media they are projected onto technological systems — both existent and
inexistent — that are supposed to realise what an ordinary human existence is unable to deliver.
Imaginary media are the techno-imaginary constructs that populate the domain of impossibility.

One manifestation of this desire to transcend the limitations of living experience is the
longing for immediate contact across any distance or divide. And it is this desire for a ubiqui-
tous telepresence, replacing the actual presence here and now, more than anything else, that has
fuelled the development of new media and communication technologies. This desire is in fact
so strong that even in lowest bandwidth environments tremendous investments of mental and
emotional energy can be observed, across different technological and historical settings (recent
examples are for instance the IRC text chat or SMS text messaging). ‘Signal’ in this case is in-
terpreted as ‘contact; and a phantasmatic projection of connection and interaction is projected
onto the faintest of signals, aided further by the curious emergence of synaesthetic perceptions
where minute changes in tone, rhythm or even wording can produce intense bodily sensations
and responses.

2 'The Go West Project. (2009). Retrieved November 2010, from http://www.gowestproject.com
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This intermingling of imaginary and actual qualities of connection-media has obscured
the discussions about the benefits and limits of telepresence technologies thoroughly. Regard-
less if one is talking about mobile phone use, deep technological experimentation in telepres-
ence labs, on-line virtual environments of the Second Life type, high powered tele-work cen-
tres, or more regular real-time web applications and video chat systems, it seems very difficult
to escape this aspect of the phantasmatic. Critical scrutiny, however, needs to cleanse itself from
these phantasmatic distortions if it is to get anywhere with its task of establishing clear bounda-
ries and areas of possibility.

For ElectroSmog the central question was, can we convene a public event, a festival, with
everything you might expect from it, where audiences and presenters from a host of different
countries and regions of the earth can meet, interact, encounter, exchange without having to
travel outside of their locale? Or in even more mundane terms, can an international festival be
staged without anybody travelling and still be a viable public event? And while the technolo-
gies used worked fine most of the time, the answer to this central question was clearly “No”.
However, this ‘failure’ became clear in a rather surprising way.

What the festival showed through its radical approach to this question is that remote con-
nection works excellent in an active network. In situations where connections were established
between active contributors to a discussion or project, exchange was often very productive and
the experience rewarding for all participants. But when attempts were made to integrate a pub-
lic of relatively passive observers, the traditional ‘audience; the experience broke down.

Remote connection also did not bring people together locally. The overwhelming sense
of all festival events was that in the (remote) communicative process all nodes of the network
must be active ‘throughout’. No real sense of co-presence between local audiences in different
sites (even though they were often visible and audible to each other) came about, while locally
audiences seemed little inspired to physically show up at the networks nodes to witness a proc-
ess they could also follow from the comfort of their home via the webcast.

The Interesting Question Here is Why?

Could playful interfaces, allowing audiences to interact across different localities have helped
to create this sense of co-presence? Certainly it would have helped to create this sense in situa-
tions where audiences were actually present in different connected spaces. However, curiously,
exactly those programs were generally well visited that showed strong local participation and
a minimum (the ‘at least one’ rule) of connected localities. Much can be done to improve the
experience, but even in the deliriously transmediated environment of the ElectroSmog cen-
tral connection node, the theatre space of De Balie in Amsterdam, the energy never entirely
seemed to materialise.

The rather inevitable conclusion that must be drawn from this is that the idea of a re-
placement of physical encounters by mediated encounters is simply an illusion. First of all, this
mediated encounter denies the unspoken subtle bodily cues that shape actual conversation.
The experience of co-presence in the same space is determined by so many perceptible and sub-
liminal incentives that digital electronic media do not capture, that the idea of an immersive
experience relies more on the phantasmatic cover of these absent cues and the curious human
capacity for synaesthetic perception, than on the performative capabilities of the medium. A
digital video-link certainly does not replace these subliminal cues.

Still, more important for the ultimate failure of the telepresence ideology is that it denies
the libidinal drive for encounter, belonging, and identification that is so important for a success-

ful staging of a public event such as an arts and culture festival. There is also a sobering lesson for
curators that excellent content and contributors as such do not translate into public success. The
desire for sharing the space with others and with the influential in a particular social circle or
figuration is a much stronger motor as it seems for public appeal. Remoteness, one of the themes
in the festival, cannot be so easily transcended in the telepresence scenario as was hoped for.

It is this libidinal drive for connection, identification and belonging that propels the de-
velopment of new media and communication technologies. These technologies are greeted
with great enthusiasm as long as they are able to conjure up a phantasmatic image of connect-
edness that is able to cover up the lack of actual presence and (physical) contact. However, this
phantasmatic projection is never able to displace the feeling of a lack entirely, and thus a surplus
desire remains that needs to be satisfied by other means. The consequence is that an intensified
use of communication technology does not lead to less, but instead to an increased desire for
physical encounter.

This observation is also remarkably concurrent with what mobility researchers have con-
cluded about the actual behaviour of people in environments deeply saturated with advanced
communication technologies. While some effects can be observed that can lead to a modera-
tion of certain forms of travel and transport (telework, on-line and phone conferences and so
on), the indirect generative effects of these communication media tend to create intensified
mobility patterns in these same regions (i.e. not necessarily work of profession related).

Communication media serve all kinds of practical purposes, obviously, and also those
that can replace the necessity of physical encounter, movement, travel and its associated has-
sles. There is, however, a point at which the lack presence and contact brings the phantasmatic
projection of the technologically enabled communication process to a point of crisis. And this
is the moment when people start up the engine of their cars — the moment when the imaginary
medium and the libidinal drive meet in a frontal crash.

Dilemmas After the Crash of Media and Before the Crash of Hyper-Mobility

In all this the urgency of our quest for a sustainable immobility is not lessened. The apparent
failure of telepresence technologies leaves us stranded with a huge dilemma. Not to act is really
not an option given the intensified pressures of a mobility system out of control. But are there
any solutions?

Unfortunately there are as yet not too many reasons to be hopeful. The first step forward
towards a new more sustainable regime of mobility and connectivity, and a new balance be-
tween mobility and immobility would be not to believe in linear narratives, neither positivistic
nor fatalistic. More communication technology does not automatically lead to less physical
mobility. But equally, the current systems of hyper-mobility cannot grow at an exponential
rate indefinitely. They will encounter new energetic, ecological, and with that also increasingly
economic limits. The other observation that mobility researchers generally point to (next to
the failure of communication technology) is that price is about the only mechanism that does
seem to have a discernible effect on actual (mobility) behaviour.

As currently widely used energy systems (fossil fuels) become increasingly scarce, their price
will inevitably go up. This will transform mobility from a right (or a perceived right) into a privi-
lege, constructed along the traditional lines of socio-economic segregation (income, profession,
class). The struggle over the privileges of mobility and movement will create a new consciousness
about their spatial deployment (who is allowed to travel where and by which means?). This new
consciousness of segregation will undoubtedly spark conflict and critical debate.
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The second step would be to accept the need for hybrid and therefore ‘messy” solutions.
The economics of mobility will undoubtedly play an important role in shaping future mobility
regimes. The exploration of alternative sources of energy and alternative transportation sys-
tems and technologies provide another avenue to look for viable escape routes. The on-going
refinement of communication tools, media environments, tele-work arrangements and 21st
century electronic cottages and other models of sustainable immobility will also play a role in
those situations where practical advantages take priority over the libidinal drive for encounter.
(Tele-)Presence researcher Caroline Nevejan emphasises that the new communication tech-
nologies do not offer us ideal solutions at all, but they will in the future become increasingly
indispensable’.

The least desirable scenario is that of the crash, the ‘accident-catastrophe’ preprogrammed
in current systems of hyper-mobility. Given the tidings from a confused planet rushing at high-
speed into a global traffic jam, reported at ElectroSmog, this scenario cannot be excluded from
our considerations for now.

Biography

Eric Kluitenberg is an independent theorist, writer and curator working in the field of culture, media, and techno-
logy. He is the head of the media and technology program of De Balie, centre for culture and politics in Amsterdam.
He taught and lectured at various universities, art colleges, festivals and conferences throughout Europe and beyond.
Recent projects include the ElectroSmog festival for sustainable immobility, the Economies of the Commons confe-
rences and the Archacology of Imaginary Media. Recent publications include the Book of Imaginary Media, Delu-
sive Spaces, and the theme issue Hybrid Space of OPEN, journal for Art and the Public Domain.

Bibliography
TofHler Alvin. (1980). The Third Wave. New York: Bantam Books.

3 See for Nevejan’s research on Witnessed Presence: www.systemsdesign.tbm.tudelft.nl/witness

Information Energy 0 1

Julian Priest

Abstract

The article is an introductory text that reviews the relationship between information and energy
from the point of view of physics. Digital information is related to physical information through
the concept of media. The 2nd law of thermodynamics, energy and entropy are explained and
related to information theory through a discussion of Shannon entropy and Landauer’s prin-
ciple. The vernacular understanding of energy usage is challenged through a discussion of the
conservation of energy. The relation between energy dispersal and information loss is discussed
and the Sun is proposed as an information source. The popular re-characterisation of energy
transformations as information transformations is proposed as a way of informing future energy
directions.

Keywords: information, energy, entropy
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In the beginning was the word,
and the word was voiced, unspoken, in consciousness, in response to a chat buddies tex-
tual avatar;
and was vocalised, through neural pathways that unnoticed, transferred mitochondrial
adenosine triphosphate, into repetitive flexings, rapid digital retractions and extensions;
and bounced fleshy pads on smooth plastic keys, unnecessarily etched with glyphs, as
white on black reminders of entrenched muscular memories;
and compressed springs and made contacts, shifted registers and mod mapped keystrokes,
to ascii bytes or utf8, centrally processed, and fleetingly remembered, in random access;
and was wrapped in outbound packet headers, PCl bussed, to the network interface, fun-
nelled through an RJ45, and released over twisted pairs, into the wild;
and bounced through countless gaggles of routers, stranded copper tangles, buffered in a
switch at the Takapuna cable head, and floated out as voltage oscillations, across a circuit
board’s final copper hairline track;
to a PCB mounted, gallium arsenide, semiconductor laser;
and the word became light.

“Wordwrap” poem by Julian Priest, 2007.

Digital Information

Digital information is often thought of as abstract existing only as binary logical structures
divorced from any physical reality. For practical purposes however digital information does
have a physical side. Digital information is stored as on and off states of a physical system that
represent ones and zeros, the TRUE and FALSE of boolean logic that form the basis of digital
computing.

Digits are mutable, they can be one or zero and are stable, they do not change state with-
out a processing operation. The physical bearer of digital information is its medium and there
are very many different digital media.

Digital information can be carried by a pulse of light through a fiber optic cable, a square
wave voltage peak across a pair of wires, indentations in plastic encased foil in a DVD, voltage
states of silicon memory registers, or holes in a punch card.

The great innovation of digital information is that all of these physical media are equiva-
lent. They may have different capacities, modes of access, speeds of retrieval and physical con-
nections, but they all deal in bits of digital information.

We can use the same ascii encoding of 1s and Os to represent letters independent of the
medium so that they may be printed by a printer, sent by email over a network or stored on
a disk and this abstraction to interchangeable ones and zeros from different physical states is
what makes digital information so useful.

The collection of all of the systems of digital information storage, transmission and
processing creates a huge digital realm where we can manipulate information at will.

Physical Information

Digital information is an especially useful type of information but has only one form. In the pre-
digital world of analogue media, information was recorded in many different physical media de-
pendent on the type of information. Words were recorded in ink on paper in books, sound in
grooves on a vinyl record, moving images on sequences of celluloid. This information was directly

held in a physical medium and corresponds directly to a particular physical state of that medium.

The groove of an vinyl record records a sound wave in the physical shape of the groove.
The shape of the sound wave is recorded in 2 directions — the sideways distance between the
average path of the groove and the grove itself, and the lengthways distance along the groove.
These 2 positional co-ordinates are an example of physical information.

In physics the concept of information is wide and includes literally any observable micro-
state of any physical system and we will call this physical Information to distinguish it from
digital Information. The relationship between the two is that digital Information is borne by a
medium comprised of collections of microstates of some form of physical information.

Digital Time

A friend remarked once “In the computer there is no time”. When she came back to her files
they were always the same, the files were in the same folders, the content of the files was the
same. She described the stasis of information as a suspension of time.

We expect digital information to behave like this, to retain its state unless it is processed.
When a computer crashes and documents are lost, or a hard disk fails the illusion of stasis is
broken. The experience of time reasserts itself when the medium fails.

2nd Law of Thermodynamics

The experience of stasis in digital systems feels unnatural because we are used to things tending
to break down. This tendency is expressed in one of the fundamental and perhaps one of the
most depressing laws of physics — the second law of thermodynamics. It can be expressed most
understandably by saying that:

“energy tends to disperse to fill the available space” (Lambert 2002).

If you consider physical information to be the detailed structure of energetic microstates
of a system, then you could re-express this by saying

“information tends to be lost”.

In a classic thought experiment of thermodynamics, 2 adjacent chambers with a remov-
able wall between them are filled with hot and cold gas. The wall is removed, and the gasses mix
to produce an even warm equilibrium temperature across the whole space. The energy disperses
into the available volume. At a microscopic level there are more possible positions for each gas
molecule to occupy or more possible microstates available.

W call this energy dispersal or increase in possible microstates an increase in entropy. The
increase in entropy can also be described as a loss of information.

The tendency of energy to disperse and entropy to increase is one of the ways that we
experience time. The digital storage systems are constructed to escape entropy so that files will
not rot by themselves, and we experience that as timelessness. Much of the utility of digital
information comes from this escape from entropic processes.

Money is a similar informatic attempt originally designed to replace goods such as food
that do rot with a non-rotting medium of exchange based on information. This allowed traders
to re-frame transactions without dependence on time.

Economist Silvio Gessel (Gesell, Pye 1958) thought that this gap between production of
capital and consumption of goods was a problem for economics. He attempted to re-establish
the 2nd law of thermodynamics in economics by designing a monetary system that broke down
with every transaction until the value of the money became zero.
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Work

A heat pump is a device that reverses the thermodynamic process of the 2 chambers experiment
by removing heat from the air outside a building and pumping it inside. The process is much
more efficient than directly heating the air inside the building typically producing SKW of
heat for every 2KW of electrical energy put in. But the pump doesn’t create the difference in
temperature for free. Unmixing the hot and cold air requires work. #Work is a physics term and
in this case it is equal to the electrical energy transferred into the heat pump. The work done by
the heat pump is 2000 Joules per second.
So what do we mean by energy?

Energy

Energy in physics is that which is conserved. Energy solidified as concept with Leibniz and
Newton, who notice that the quantity —mv* is conserved in kinetic systems. On an ideal
frictionless pool table, the kinetic energy of the balls is conserved during collisions.

Gradually the concept of energy expanded to include many other types; heat energy,
chemical energy (the energy stored in molecular bonds, for instance in food and fuel), electri-
cal energy (the energy of raising electrical charge through a potential), gravitational potential
energy (the energy of massive objects in gravitational fields), and even mass was seen as a form
of energy'.

Within a closed system total energy is conserved in all interactions — though the form
that the energy takes may change.

Energy Use

In our everyday language we say that we ‘use energy’ This perhaps gives us the impression that
we are using up or destroying energy. If we look at the energy content on the back of a cookie
packet we can see how many Kilo Joules of chemical energy it contains. When we eat the cook-
ies we feel that we have ‘consumed’ some energy.

In fact the total energy remains the same — the energy is conserved. The energy stored
in the carbohydrates within the cookies is released through digestive and metabolic processes
and becomes available as ‘useful’ energy. It is transported in our bodies and using the chemical
energy vector ATP. This ‘useful’ energy can then be used to create proteins or drive our muscles.
As this energy is converted into molecular structure or physical exertion, it is released in the
form of heat, motion or sound.

If we were to eat the cookies within a huge sealed jar, the total energy in jar would be the
same before as afterwards. We would have converted the energy from one form to another us-
ing it rather than ‘using it up.

In classical thermodynamics there is a distinction made between energy and Gibbs or
Helmholtz energy which is the energy available for ‘useful’ work as oppose to heat. The Gibbs
energy is the non-heat energy stored in chemical systems that is available for doing work, i.c.
driving chemical processes.

1 Mass was related to energy by Einstein and Poincare’s equation e = 72¢? via the speed of light c.

Energy and Entropy

If energy is conserved, then the question arises, “what is it that we use up when we eat the cook-
ies?” After they are eaten we end up with a result in our bodies — some structure — an extra gram
of fat deposited, or perhaps a burst of mental activity which might result in a warmed head and
some heat loss.

It seems clear that in the sealed cookie jar world , once the cookies are eaten, we will not
be able to eat the hot air around us. We might burn the deposited fat, but then we will be left
with only more hot air.

The total energy in the system has been conserved. Energy has been transformed to drive
processes, but it is not the energy that has been ‘used up®
The difference before and after eating the cookies is that the entropy in the system has in-
creased. Before — the energy is arranged in a structured way as stored chemical energy within
the molecular bonds of the carbohydrates in the cookies. Afterwards — the energy is dispersed
as heat dissipated into the jar.

Another way of saying that entropy has increased is to say that during the energy transfor-
mation, information has been lost in the system.

We can look at human systems on different scales using this idea. The body, the car and
the computer, take one type of energy and convert it into another, performing work in the
processing. Processing. During the conversion the world is structured, bodies are built, states of
memory registers are changed, vehicles are moved. In the process energy is dispersed to a larger
number of available microstates, entropy increases and there is a net loss of information.

The life process can be thought of in this way; as transforming one energy source into
another, making structure locally while increasing entropy in the wider system.

Classical Entropy and Information Entropy

The preceding discussion of entropy has blurred a line between the 2 different fields of thermo-
dynamics and information theory.

Classical thermodynamics deals with energy, heat and pressure and is based on the
statistical mechanics of Boltzmann. Boltzmann treated gasses as being made up of large
numbers of small particles (atoms and molecules) in motion. From the summation of the
motion microstates of the particles, he was successtully able to derive the macrostates of gases
and to model the observed relationships between pressure, volume and temperature. Using
these techniques of statistical mechanics he established the concept of thermodynamic entropy
(Boltzmann entropy).

A cake has a lower Boltzmann entropy than the heat generated by eating it.

The field of information theory deals with the transmission of information through a
channel and has applications in subjects such as data compression, error correction and cryp-
tography.

Claude Shannon was the pioneer in the field and developed the concept of information
entropy or (Shannon entropy). Famously also given the name ‘entropy’ on the advice of Von
Neumann, Shannon entropy defines the level of information in a data stream.
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An ASCII representation of the string ‘eat cake’ has lower information entropy than a
string of random digits because some combinations are more probable than others in the letter
system (e’s and as repeat).

e—01100101a—- 01100001 t— 01110100 space — 00100000
c¢—01100011a—-01100001 k—01101011e—-01100101

Though these 2 definitions of entropy come from radically different fields, they have a similar
form as can be seen from their equations.

information entropy H=KIn(1/P)*
thermodynamic entropy ~ S=#kIn (1/p)

This is perhaps unsurprising as Shannon’s work was derived in part on Boltzmann’s, but nev-
ertheless curious as it appears that the fields of Information Theory and Thermodynamics are
far apart.

The two forms of entropy have however been shown to be equivalent and most famously
they are related in the work of Rolf Landauer who established Landauer’s principle that places
alimit on the thermodynamic entropy of information processing.

“any logically irreversible manipulation of information, such as the evasure of a bit or the

merging of two computation paths, must be accompanied by a corresponding entropy increase

in non-information bearing degrees of freedom of the information processing apparatus or its

environment” (Bennet 2003)

Landauer’s principle established the thermodynamic entropy of information processing. It
states that even digital information structures have associated thermodynamic entropies. The
information itself — independent of how it is encoded, can be in more or less ordered states,
and the transition between states (if irreversible) will create an increase in entropy. Landauer’s
principle provides a lower limit on the energy dissipation from a logically reversible process,
and hence provides a lower limit on the energy efficiency of computing processes. In practice
computing installations operate far, far above this limit, but it shows that a non energy con-
suming information processor is impossible.

While Landauer establishes thermodynamic entropy for information theory, there have
been a number of attempts to apply information theory to physics. These have often appeared
in the context of challenges to the 2nd law of thermodynamics and Landauer’s principle itself
continues to be hotly debated (Short 2007).

Recently there have even been dramatic suggestions in theoretical physics that entropy
(and hence information) plays a far greater role in the universe than previously thought. Erik
Verlinde has recently (Jan 2010) proposed that gravity is an emergent property of entropic
processes. He proposes that entropic processes are foundational, and suggesting that gravity is
not a fundamental force (Verlinde).

This has the potential to represent a great shift in emphasis from energy and mass as being
fundamental in theoretical physics. As a result the discussion is lively and heated with a stream
of new papers showing entropic forces as foundational in other areas of physics such as Cou-
lomb (electrical) attraction (Wang).

2 Where K is a constant K = 1/In(2) for bits.

Energy Comes from the Sun

We are lucky enough on Earth to live next to a very large energy source — the Sun. The vast
majority of energy available for us on to use on Earth has originated from the Sun.?

The energy that we receive as sunlight starts with the fusion process in the Sun where
light atomic nuclei come together to produce heavier ones. Hydrogen nuclei fuse to produce
Helium via a few steps in a fusion pathway and as the nuclei fuse a small amount of mass is
destroyed and converted to energy. This small amount of mass becomes a very large amount
of energy and it is expressed in the movement of the Helium atoms in the solar core creating
temperatures of tens of millions of degrees. Photons — packets of light — are released as a result
into the body of the Sun and eventually escape the solar atmosphere into space.

1 kilo of mass produces ~ 9 x 10'¢ joules of energy. To put this into perspective the world’s
total energy use in a year(2006) is 496 x 10'8# Joules that’s equivalent to the conversion of ~ 5
tonnes of matter into energy. To give a sense of scale the Sun burns around 4 million tonnes of
matter a second.

The energy created in the Sun flows out across 150 million km of vacuum, hits the atmos-
phere and bathes us in sunlight. The worldwide energy use is equivalent to approximately 45
minutes of the total solar radiation that arrives on Earth.

Of all the energy that arrives on Earth some lands on plants that cover much of the land
area surface. About 1% of the energy hitting leaves or algae in the sea is absorbed by chlorophyll
and fixed into chemical energy of carbohydrates, starches and cellulose that make up plants.

The plants grow and are eaten by animals, who breakdown the carbohydrates to fuel their
own processes. Some of the plants die and rot, being consumed by fungi. Some are laid down
in anaerobic mud or sediment. They do not rot and over millions of years they are compressed
into oil and coal.

Oil and coal is mined and extracted, refined and sent out through our distribution chan-
nels to fill cars and power stations. Power stations burn coal to heat water into steam, to turn
turbines, to generate electrical energy that is distributed through the power grid.

The electricity arrives at the wall socket that connects our laptop to the grid. Electrical
energy is drawn from the grid to maintain and process our digital Information.

Information Comes from the Sun

Despite this huge influx of energy, temperature on Earth stays approximately the same - that is
to say Earth is approximately in thermal equilibrium. The energy flux into the Earth is approxi-
mately equivalent to the energy flux out of the Earth.

Global warming is a grave concern that is about the detail of the temperature level that
the global energy balance is maintained at. A planet like Venus for instance has a temperature
far too high to support life but like Earth it is approximately in thermal equilibrium.

This equilibrium is achieved because Earth emits energy as well as absorbs it. The wave-
length of light that hits Earth peaks is in the visible range (6000K) whereas that emitted by
Earth is in the infra-red range (300K). While the total energy output is the same, from ex-
perimental observation it is concluded that the Earth is a net entropy exporter of 644 TW/K
(Wright 2010, 171).

3 The exception is fissile materials such as uranium which are thought to be supernova remnants.
4 “International Energy Outlook 2009’ (Energy Information Administration).
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Apparently the total photon solar energy flux creates order, which requires an outward flux of

disorder. Some obvious manifestations of this order are the stratification and general civculation

of the ocean and atmosphere and perhaps even the maintenance of life.” (Kirwan 2004)
Treating entropy as information loss, we could say perhaps that overall Earth is a net informa-
tion consumer and that the Sun is our Information Service Provider.

Conclusion

We have traced the relationship between information and energy from digital information,
through classical thermodynamics and information theory. We have seen that energy is that
which is conserved and that energy transformations can be best understood as changes in en-
tropy and hence informational state.

This information centric view of energy transformations has been contrasted with the
popularly understood energy centric view.

In the energy centric view, we look at the flow of usable energy — the quantity of energy
available (using current technology) to do work. Energy is treated as fuel, as the prime resource,
as something to be reticulated, traded and controlled. Success is measured in maximised mate-
rial low, and maximised access to and control of resources. A tree has value as dead firewood,
for the convertible energy stored in it’s chemical structure.

In an information centric view the total energy is understood to be constant, and we look
at the flow of information, the structures that exist before transformation and the quality of
those that exist afterwards, as well as the locations and inter-relationships between those struc-
tures. Success is measured in minimisation of information loss, efficiency of conversion, and
preservation of complexity and diversity. Through these eyes a tree has value as a living system
of rich complexity and information exchange.

Art and science have long since dealt with the informational description of energy trans-
formations (Clarke, Henderson 2002), and these were conflated in digital technology during
the birth of cybernetics (Wiener 1949) which gave rise to the current ‘information society’.

Now as we are poised on the edge of a potential re-configuration of the energy infrastruc-
ture towards solar and renewables, we are in need of a new popular understanding of energy. By
re-describing energy transformations as information transformations, we can begin to inform
our ethical choices about which direction to take in our future energy networks.
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An Essay on P2P Energy Policy

George Papanikolaou, Vasilis Kostakis

Abstract

This essay, written in a manifesto form, addresses some crucial issues related to the timely topic
of the distributed or Peer-to-Peer (P2P) energy production. It uses the emerging mode of the
P2P production in the immaterial field of production (information, culture, knowledge) as a point
of departure to realize the dynamics of this new energy technology and shed light on its socio-
economic aspects.

Key words: peer production, commons, openness, partner state

A radical change in the organization of information production has been observed during last
decades. Two parallel shifts have taken place: the most economically advanced societies are
moving towards an information based economy while the declining costs of ICT (Information
and Communication Technologies) made them available to a much wider fraction of world
population. This led to the creation of a new interconnected environment in which a new
social productive and exchange model is emerging that is radically different from the industrial
one (Benkler 2006): we are becoming witnesses of the emergence of P2P production (or just
peer production).

P2P production is a third mode of production that has been enabled through internet-
based coordination, where decisions arise from the free engagement and cooperation of the
people, who coalesce to create common value, without the traditional hierarchical organization
(Bauwens 2005; Benkler 2006). The online free encyclopaedia Wikipedia; and the thousands of
applications of FLOSS, i.e. Free/Libre/Open Source Software, are very few examples of the le-
gion of the ongoing P2P production projects. This new paradigm has also been called produsage
(Bruns, 2008), almost synonym to what we call P2P production, where produsers (producers +
users) simultaneously innovate, produce, distribute and consume, premised on an ethos of shar-
ing, communication and collaboration. The hybrid role of produser represents the merging of pro-
ducer and consumer roles, as the produser is actively involved in the collaborative and constant
development of existing content in pursuit of further improvement (Bruns 2008).

In P2P production, the productive processes are organized with the aid of distributed
networks, from the bottom-up, and are based on the free choice of individuals to cooperate -
without financial reward being their basic motive — for the accomplishment of common goals
or projects.

If the detachment of the means of production and their accumulation by a class of owners
was the necessary condition for the development of the capitalist relations, the reunion of the
means of production with producers is the most fundamental condition for the genesis of P2P
production. Further, the access to distributed capital leads to the creation of a directly acces-
sible infrastructure that allows for the voluntary and autonomous cooperation of individuals
giving rise to the concept of produser.

The nature of the current technological infrastructure, which makes the production and
distribution of energy possible, does not permit us to talk about P2P production or produsage

in the same way as in the sphere of immaterial production. Technological restrictions, such as
limited diminution in relation to performance; the relatively high costs for the acquisition of
energy producing equipment; and the presence of a hierarchical distribution network of one-
way energy flows from big producers to small or bigger consumers, create considerable barriers.
Although the horizon for the transgression of these barriers is starting to become visible, it is
not imminent: today, it is necessary to plan and effectuate transitional and applicable solutions.

Hence, P2P energy production can be described as the organization of distributed pro-
duction systems that are interconnected with a network, which permits energy flows from
many to many. It is based on the voluntary participation of individual producers, who ideally
use renewable sources safeguarding this way a long term sustainability and ecological balance.

P2P energy production is characterized by multiple advantages: it ensures security (the
destruction or malfunction of centralised infrastructures paralyses economical activity) and it
is also more effective in facing the strategic dangers posed by climate change. Firstly, because it
creates a geographically distributed backbone of production activity that deters the depopula-
tion of the countryside, and then because it is friendlier to the environment.

The distributed architecture creates multiple and geographically dispersed positions of
dependent work and self-employment in comparison with the concentrative one. Producers
adopt a more responsible attitude towards the environment in respect to energy consumption
and saving, when they are self-producers and partner managers of their energy sources; it is to
their own interest to adopt softer technologies environmentally wise, since they suffer directly
by the environmental impacts of their choices.

P2P production can overcome the problem of the absence of social approval for ener-
gy investments by local societies, a result of the justified distrust with which the plans of the
would-be “green energy squires” are treated. In P2P production the main bulk of energy flows
is achieved in the interior of local networks, by saving the energy that is lost during transmis-
sion and by reducing the needs for investments on upgrading the networks’ capacity. The in-
terconnection of the electrical network with the internet permits the formation of smart local
networks, where energy demands can be adapted to production, minimizing thus the needs for
storing that ultimately reduce energy performance.

The defenders of the current architecture invoke techno-economic arguments such as the
high (today) financial performance of concentrative system of electricity production. In these
estimates the real cost is obscured, while the negative impacts on society, on the environment,
and on future generations are not counted in and remain “external” to the capital performance.

We, therefore, have to invent new indexes that will incorporate the real costs for the soci-
ety and the environment. For the next years the production of energy will remain an important
field of economic activity in the context of the market, so that cost issues will continue to have
an incumbent influence on the transition strategies.

Although the genesis of relations of P2P production in the spheres of free software and
cultural production was a bottom-up process and was established through legal forms embrac-
ing universal property (the Creative Commons or the General Public Licenses, for example),
this was made possible because the fundamental prerequisite of the existence of distributed
stable capital was already accomplished, via the use of distributed computational power and
of a medium (internet) through which, at a low cost, produsers could self-organize. On the
contrary, the current cost of technological equipment, technical skills, and the existence, in
most cases, of small private properties, make P2P energy production today mainly a business
for the middle class. In addition, the current architecture of the electricity network deters a
similar “from the bottom-up” emergence of P2P energy production. Although the slow, from
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the bottom-up development, cannot be ruled out, it is most likely that it will be a parallel
“bottom-up” and “top-down” process.

The principal technologies that will prevail in the transitional era (without exhausting
the whole picture) are photovoltaic energy production, wind power, and combined heat and
power (CHP). The first two use renewable sources, whereas the latter requires raw material
that can be differentiated (oil, natural gas, biomass, etc.). The performance of these technolo-
gies is greatly dependent on geo-spatial conditions.

Since the access to renewable sources as well as the spatial distribution of human activity
is subject to geographical differentiations, we will have to keep an open mind to any technol-
ogy or mixtures of technologies that can efficiently utilize local wealth and local social condi-
tions. For example, the cogeneration is more suited to dense urban areas where the installation
of wind turbines is practically impossible and the use of photovoltaics impinges on the com-
plexity of administrative barriers, especially when it involves the presence of multiple small
properties. The use of photovoltaics is favoured by appropriate architectural design of isolated
houses in areas of long sunshine duration, whereas the wind potential is richer in island areas
of the country.

Policies have to allow for the biggest possible freedom of choice to the producers as to
what modes of production will be used and what types of institutional form the cooperation
will take, whereas central planning might be proven catastrophic. In reality, central planning
will have to be limited to the formation of a loose regulatory framework of participation that
will mainly aim at safeguarding ecological sustainability. The production potential of individu-
als and local societies will have to be set free in order to organize using the inventiveness that
characterizes collective participation- local networks of energy production and distribution.

Policy measures like subsidizing the Kwh generation/consumption are simple to imple-
ment and might be quite effective in a transition period, helping the quick return on invest-
ments; enhancing thus the necessary distribution of stable capital. We ought to be cautious,
however, because these types of policies can disproportionally burden the economically weak-
er, disrupting in this way the necessary political and economical alliances that constitute the
middle class. In the cases of medium sized installations that primarily serve the needs of a geo-
graphic community, various patterns of cooperation amongst producers can be developed. The
creation of stock companies with transferable shares should not be subsidized and the property
rights, which will be strictly confined to the inhabitants of the local society, must be universal
and non transferable.

The ownership, the management, in a few words the architecture of the relations that the
distribution network defines, form the meeting and conflict point of different social interests.
It becomes, thus, the central focal point of policy making. Its public (and not necessarily state)
character will have to be secured, its absolute independence from governmental and large cor-
porations, as well as the priority of its use by small producers against big ones. Local societies
must have the right to install and manage their own networks.

The technological equipment of the devices interconnecting producers should have an
open design and operate via open protocol standards communication. This way, the establish-
ment of strategic monopoly control in the operations of the network by the state and by large
corporations (similar to the current established standard that controls telecommunication in-
frastructures) will be prevented and innovation will be able to develop. At the same time, an
opportunity for development will be offered to many medium—-small businesses of intensive
knowledge having small needs for venture capital. The collective participation of the producers
through the open architectures will accelerate the maturation of its services.

Open planning can be supported by the research partnerships of universities, research
institutes and private companies. Their research results, at least to the extent that tax payers’
money is used, must necessarily and directly fall under the public sphere in the shape of licenses
of non exclusive property. In this way, research results could be diffused directly and little busi-
nesses that lack the potential to finance research and development can also utilize them.

The current organization of the network tends towards the establishment of an obliga-
tory intermediary, who will intermediate in all exchanges. As favourable as this deal may seam,
the intervention of an obligatory intermediary in energy flows introduces a hierarchical ele-
ment that poses arbitration risks. The sale prices for small producers will finally have to shape
freely and the consumers themselves should be the direct buyers in a smart, emancipated and
P2P informed energy market. Such a network must permit the direct interconnection and
negotiation of many among many, a fact that requires a different topology and technology of
interconnection than the one imposed today.

Technological choices are not socially neutral. The dominant public discourse tends to
underestimate this aspect and displaces public dialogue in ostensibly technocratic controver-
sies. Behind energy choices and the arguments their defenders evoke, we must detect the in-
terweaving net of corporation interests, social classes, social groups and expressions of political
power.

We find ourselves in the middle of a crossroads of renegotiation of almost all of the up to
date “constants” of our social and political system, under the weight of a systemic crisis and the
unprecedented threat of an ecological disaster. The political powers that aspire to rule in this
historical period must prove that they can face and manage, in the name of society as a whole,
the problem of sustainable development. In this way, the so-called “green development” will
be a common appeal of the entire political spectrum. Its focal point is the architecture of the
energy—electricity production process. This is where social and class interests meet and clash
and the different strategies unfold.

Since the direct production process is the one that defines distribution, the single most
important innate advantage of P2P production is that it ensures, on a long term and on a stable
basis, a fairer and more equal distribution of wealth. In P2P energy production the largest part
of the energy produced is intended for individual consumption, limiting the field of the market
to exchanges of energy. A network that allows, without the mandatory intervention of a third
party, the reversal of energy flows between peers, delimitates even more the sphere of the mar-
ket and the official monetary circulation.

The quality features of the architecture of P2P production build a new economy of au-
tonomy and solidarity that is developed within the capitalist mode of production. P2P energy
production launches a triple redistribution: redistribution from the few and large to the small
and many; from the city to the countryside; and from the older to the younger generations. The
latter not only because younger people as natural carriers of new technologies will secure more
jobs and business opportunities, but also because it raises their environmental shares.

In an unstable historical period, submerged in economic insecurity, the middle class
senses the opportunity offered by P2P energy production. By investing in it, the energy safety
of houscholds in secured, jobs are created, and a steady income is generated, while it is also
beneficial to the environment. In any case, it is an attractive refuge for the financial reserve, at
least against the alternative of a parasitic financial system, which is under the threat of collapse.
Under conditions of economic crunch, the tax payers face with hostility the idea to subsidize
in the name of the environment — the creation of private investments the products of which
they will have the obligation to buy afterwards. More so, when they can become producers of
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this commodity. This condition brings political claims for distributed access to stable capital
(means of energy production) much closer than we imagine today.

These tendencies are, for the moment, organized in a fragmentary manner through civil
society organizations, and civic movements that are often manifested by their resistance to the
political and financial choices of organized corporate interests and of a state that operates un-
der their influence. The inevitable progressive awareness will sharpen the political struggles
giving them an increasingly positive object of contention. The success of a fast P2P transforma-
tion in energy production would require a “partner state’, i.e. a transformed state that will move
from being a patron of corporate interests to being a supporter and organizer of the networks’
productive activities.
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Attalums pret vélmi

Eriks Kluitenbergs

Kopsavilkums

Vélme parvarét attalumu un atskirtibu caurvijusi mediju tehnologiju vésturi jau daudzus gad-
simtus. Dazadi méginajumi istenot klatesamibu no attaluma radijusi brinidkigus iztéles auglus,
pieméram, teleklatbatni un visuresamibu, “elektronisko kotedzu™, ka ari oikos? atjauno$anu,
nedrikst aizmirst ari fiziskas mobilitates samazinaganos, tiecoties péc ekologiski ilgtspéjigaka
dzives veida. Saskaroties ar energijas krizi un nopietniem ekologiskajiem ierobezojumiem, ie-
dzivotaji un organizacijas gan attistitajas, gan jaunajas ekonomikas ir spiesti no jauna apsvert
lielo informacijas laikmeta apsolijumu - radikalu fiziskas mobilitates samazinasanos, izmanto-
jot jaunakas teleklatbatnes tehnologijas. Pieredzétais nesen notikugaja festivala ElectroSmog
(2010. gada marta) vedina domat, ka &1 trajektorija var bt daudz neviennozimigaka, neka sa-
kotnéji gaidits.

Atslégas vardi: mobilitate, imobilitate, teleklatbdtne, ilgtspéjiba, attalums, velme

Elektrosmoga attiriSana

Vélme parvarét attalumu un atskirtibu caurvijusi mediju tehnologiju vésturi jau daudzus
gadsimtus. Dazadi méginajumi istenot klatesamibu no attaluma radijusi briniskigus iztéles
auglus, pieméram, teleklatbatni un visuresamibu, “elektronisko kotedzu™, ka arl oikos* at-
jaunosanu, nedrikst aizmirst ari fiziskas mobilitates samazinasanos, tiecoties péc ekologiski
ilgtspéjigaka dzives veida. Pasreizéjas hipermobilitates sistémas saskaras ar energijas krizi un
nopietniem ekologiskajiem ierobeZojumiem. To visvairak jut intensivajas diskusijas par globa-
lo sasil$anu — iedzivotaji un organizacijas gan attistitajas, gan jaunajas ckonomikas ir spiesti
no jauna apsvért vienu no pardrosakajiem informacijas laikmeta projektiem - ir iespéjama
radikala fiziskas mobilitates samazina$ana, izmantojot jaunakas teleklatbatnes tehnologijas.

Elektrosmogs un ilgtspéjigas imobilitates mekléjumi

Ilgtspéjigas imobilitates festivals ElectroSmog, kurs$ norisinajas 2010. gada marta?, bija vienlai-
kus gan pétijums par o lielo teleklatbatnes apsolijumu, gan radikals méginajums izveidot jau-
nu publisku reallaika tik$anas formu ar dalibniekiem no visas pasaules. Festivals ElectroSmog
tiecas lauzt tradicionalos starptautisku publisko festivalu un konferen¢u norises ieradumus ar
vienkar$iem noteikumiem: lai pievienotos publiskajos festivala pasakumos, nevienam dalib-
nickam nebija Jauts $kérsot savas valsts robezas, turklat katrs pasakums bija noteikti jaorganizé

1 Maja, parasti laukos, aprikota ar datoriem utt., kura cilvéki var stradat bez ierastas vajadzibas brauke uz
kompanijas biroju pilséta. Avots: Financial Times Lexicon. (Skatits 27.11.2010.). Pieejams: htep://lexicon.
ft.com/term.asp?t=electronic-cottage. Tulk. piez.

2 Qikos (no sengrieku val., anglu valoda darinats priedéeklis “eco” vardiem “ckologija” un “ckonomika”) apzimé
majsaimniecibu, maju vai gimeni. Avots: Oikos. (2010). Wikipedia, the free encyclopedia. (Skatits 27.11.2010.).
Pieejams: http://en.wikipedia.org/wiki/Oikos. Tulk. piez.

3 Festivala dokumentacijas parskats pieejams: http://www.clectrosmogfestival.net/documentation.
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vienlaikus divas vai vairakas vietas. Lai nodro$inatu tradicionalas publiska festivala, sarunu,
tik§anas un performancu funkcijas, geografiski attalinatas fiziskas tik§anas bija jaaizvieto ar
pastarpinatu saskarsmi.

Festivals organizéts laika, kad uz interneta pamata veidoti telesavienojumi, videozvani, vi-
zualas daudzu lietotaju tieSsaistes vides, tieSraides un dazadas reallaika teksta saskarnes formas
ir kluvusas virtuali plasi pieejamas ikvienam visa pasaulé. Vairs nebtdams futurologijas objekts,
ElectroSmog tiecas izveidot jaunus nozimigus ieradumus, kas attistimi ar minétajam ikdienas
tehnologijam, Ipasi — jaunas paaudzes reallaika tehnologijam. Galvenais aplukotais jautajums
bija — vai jauna publiskas pulcé$anas forma var rasties no jaunajam, plasi izplatitajam telplaika
konfiguracijam, kas jau tik daudzus gadus ir bijis karstu diskusiju prick$mets?

Bija jau$ams nemiers, atskatoties uz pardro$ajiem solijjumiem par attalinatu dzivi un darbu
“elektroniskaja kotedza”, ko tadi futurologi ka Elvins Toflers aprakstijusi savos darbos 20. gad-
simta 80. gadu sakuma, pieméram, gramata “Trefais vilnis” (“tuvojosais informacijas laikmets”
ka tresais vilnis péc lauksaimniecibas un industrialas sabiedribas; TofHler 1980). Tuvas nakotnes
pétijumos, kuri veikti labu laiku pirms interneta masveida lieto$anas sakuma, Toflers bija paudis
entuziastisku apgalvojumu: radikala (fiziskas) mobilitates samazina$ana bus iespéjama, rodoties
vél sarezgitakam komunikacijas un informacijas tehnologijam un elektroniskaja kotedza ieklaujot
majas un darba vietu. Sis parmainas Toflera skatijuma varétu ne tikai dot labumu ekologijai, bet
varétu rosinat ari oikos — majsaimniecibas un gimenes — lielo atdzimsanu.

Ideala gadijuma elektroniskajai kotedZai jabut reallaika savienotai dzivojamai un darba
telpai, tadéjadi veicinot jauna veida digitala darbinieka/uznéméja rasanos, kuru neietekmétu sa-
tiksmes sastrégumi un kurs vienlaikus varétu bat elastigs, veidojot savu darba un privato dienas
kartibu. Jauna darba/dzives galvena prieksrociba ir efektivitate — sapulces var sasaukt vienigi ne-
piecieSamibas gadijuma, saskana ar vajadzibam un ikviena procesa iesaistita cilvéka pieejamibu.
Galvenais atgutais elements no parpilditajam kolektiva darba un celodanas sistémam ir laiks. Ta
vieta laiku var ieguldit oikos — majas, gimenes dzivé — un vietéjas socialajas attiecibas, kas varétu
lidzét atjaunot sabiedribas psihisko materialu, kuru izardijusi “otra vilna” plasa méroga rapniecis-
kas modernizacijas brutalie speki. Darbs un dzive majas tagad var atkal bat saskana.

Tomér musdienas, vairak neka 25 gadus péc $im pardro$ajam pretenzijam, var novérot
tiesi pretéju tendenci — nekad agrak cilveki nav celojusi tik daudz un tik talu. Ari ne tapeéc,
ka ir uzlabotas iespéjas sazinaties ar “majas bazi” no talienes. Ar progresivajiem komunikaci-
jas panémieniem darbs ir ienacis privatas dzives sfera un lielakoties samazinajis oikos atvéléto
telpu un laiku. Arvien pieaugo$s daudzums vienlaicigu jaunievedumu transporta tehnologijas
un logistika, Ipasi — autorpnieciba un aviacijas industrija, ir radijusi kataklizmas efektu uz $o
“fatalo” trajektoriju. Hipermobilitates sistéma ir burtiski parkarsusi un, $kiet, neapstadinami
dodas sadursmes virziena. Pat vél vairak — skiet, ta sevi izsme] pieaugosa tempa.

Kamer lielaka dala cilvéku izbauda dzivi globalaja ciemata, nedaudzi augstu novérté pie-
spiedu dzivi vietéja ciemata. Ta vieta, lai virzitos uz ilgtspéjigu imobilitati, skiet, cilveki dodas
preti globalam ekologiskas katastrofas scenarijam. Butisks jautajums festivala EleczroSmog bija:
vai ir iesp&jama kritiska atkartota idejas apsvérsana par ilgtspéjigu imobilitati gan teorétiska,
gan prakeiska limeni?

NepiecieSamiba un izgasanas

Neatlickama vajadziba meklét alternativas pasreizéjai hipermobilitates krizei tika grafiski ilus-
tréta festivala atklasanas diskusija “Mobilitates krizes globalas perspektivas” Pirmaja videosaru-
na ar SasaHivi Media komandu Nairobi tika apspriesta ikdienas parvieto$anas Kenijas galvas-

pilséta. Pilséta pedéjos gados ir pieredzéjusi strauju motorizétas parvieto$anas picaugumu, kas
izraisijis parpilditas ielas un neizturami intensivu satiksmi sastrégumu stundas. Lai izvairitos
no launaka, Sasahivi darbinieki parasti atstaj majas agri no rita pirms sastrégumu stundas un
atgriezas tikai vélu, biezi — pat loti vélu vakara. Iemesls: dienas laika celi ir parak parpilditi.

— Tatad - cik ilgu laiku aiznem cilvéku ikdienas parvietosanas?

— Apméram divas lidz tris stundas.

— Un cik lielu attalumu to laika var veike?

- Apméram 2,5 lidz 3 kilometrus. (!)

Péc tam sazinajamies ar niderlandiesu arhitektu Danu Rogevénu, kurs§ kopa ar Zurnalistu Mi-
hielu Hulshofu vada izpétes projektu Go West par jaunu metropolu attistibu Kinas centra un
rietumos®. Vini tikko bija atgriezusies no macibu ekskursijas Vuhana, un Rogevéns pastastija,
ka vini uzzinajusi: apméram katru dienu Vuhanas ielas nonak 500 jaunu automasinu. Péc tam
més pajautajam, cik daudz tikpat lielu pilsétu Sobrid ir Kina, un vins atbildéja, ka apméram 30,
neskaitot Sanhaju un Pekinu. Isak — (loti) pieticigi rékinot, $obrid ik dienu uz Kinas celiem
nonak aptuveni 15 000 jaunu automasinu.

P&c tam més noklausijamies isu Parthas Pratima Sarkera videovéstijumu no Dhakas Ban-
glades$a par lidzigu pieredzi un izteiktu ceribu, ka jaunas komunikacijas tehnologijas varétu
kaut ko darit lietas laba, lai mazinatu spriedzi ielas. Nakamais bija kinoreZisors Arthi Sethi no
Deli, kur§ pastastija mums, ka, péc vina aprékiniem, uz Deli celiem ik dienu nonak apméram
1000 jaunu automasinu, ko ipasi veicina 7aza — léta automobila — ievie$ana, kur§ gan aizvieto
daudzas vidi piesarnojo$as motorizétas riksas, un tomér...

Isak sakot, ar §iem zinojumiem no pirmavotiem més sanémam stindzinosu parskatu par
arvien pieaugoso globalo motorizéto mobilitati. Lidz ar automasinu izmanto$anas, gaisa sa-
tiksmes un motorizéta transporta nesamazinasanos attistitajas ckonomikas $1 nekontroléjama
hipermobilitate, skiet, drizak agrak neka vélak pietuvosies savam robezam, un virtuali visas pre-
t&jas stratégijas, kas zinamas lidz $im, ir pilniba neefektivas.

Imaginaro mediju spektrs

Imaginarie mediji ir ierices, kas ir neiespéjamu vélmju starpnieki. Imaginarie mediji parasti ro-
das situacijas, kad esosa vide uzliek tadus ierobezojumus, kurus nav iespéjams parvarét. Vélme
parspét $os ierobezojumus rada skaistas fantazijas, un imaginaro mediju gadijuma tas tick pro-
jicetas tehnologiskas sistémas — gan eksistéjosas, gan neeksistéjosas —, kuram butu jarealizé tas,
ko parasta cilvéka eksistence nespéj sniegt. Imaginarie mediji ir tehnologiski imaginaras kons-
trukeijas, kas mit neiesp&jamiba.

Viena $adas vélmes manifestacija parvarét dzives pieredzes ierobezojumus ir ilgas péc ta-
litéja kontakta, parvarot jebkuru attalumu vai noskirumu. Un §i vélme péc visuresosas teleklat-
butnes, kas aizvietotu eso$o klatbutni laika un vietas zina, vairak neka jebkas cits ir darbinajusi
jauno mediju un komunikacijas tehnologiju attistibu. Si vélme patiesiba ir tik spéciga, ka pat
ar viszemako platjoslas pieejamibu novérojami milzigi prata un emocionalas energjjas ieguldi-
jumi dazadas tehnologiskas un vésturiskas vidés (jaunakie pieméri — JRC teksta cazs vai SMS
teksta Iszinas). “Signals” $aja gadijuma tiek interpretéts ka “kontakes”, un iztélé veidota saikne
un mijiedarbiba tiek projicéta uz vajako signalu, kam palidz neparasta vairaku manu uztveres
veido$anas — minatei mainas nokrasa, ritms vai pat formul&jums var radit spécigas kermeniskas
sajutas un atbildes reakeijas.

4 http://www.gowestproject.com
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Si imaginiro un eso$o savienojoso mediju ipasibu sajauksanas ir pilniba aizénojusi dis-
kusijas par teleklatbutnes tehnologiju prieksrocibam un robezam. Par spiti tam, ka tiek runats
par mobilo telefonu izmanto$anu, sarezgitiem tehnologiskiem eksperimentiem teleklatbatnes
laboratorijas, Second Life veida tie$saistes virtualajam vidém, jaudigiem teledarba centriem vai
daudz ierastakam reallaika timekla lietotném un videocatu sistemam, Skiet, ir loti grati izbégt
no minéta iztéles aspekta. Tomér kritiskai vértésanai jaattira sevi no $im iztéles deformacijam,
ja ta vélas tike uz prieksu ar noluku izveidot skaidras iesp&jamibas robezas un laukus.

Festivala ElectroSmog centralais jautajums bija — vai var rikot publisku pasakumu, fes-
tivalu ar visu, ko varétu no ta gaidit, kur varétu tikties, mijiedarboties, sastapties, apmainities
ar idejam klausitaji un prezentétaji no daudzam dazadam pasaules valstim un regioniem bez
nepiecieSamibas izcelot no savas dzives vietas? Vai ari ikdieniskak runajot — vai starptautisks
festivals var notikt, nevienam dalibnieckam necelojot, bet joprojam palikt par dzivotspéjigu
publisku pasakumu? Un, lai gan izmantotas tehnologijas labi darbojas lielako dalu laika, atbil-
de uz $o centralo jautajumu bija skaidra: “N&.” Tomer §i “izgasanas” kluva skaidra visai parstei-
dzosa veida.

Festivals ar radikalo pieeju $im jautajumam paradija, ka attalinats savienojums lieliski
darbojas aktiva tikla. Situacijas, kuras savienojumi tika izveidoti starp aktviem diskusijas vai
projekta dalibniekiem, apmaina biezi bija loti produktiva un ta bija vértiga pieredze visiem da-
libniekiem. Tacu, kad tika méginats integrét relativi pasivus vérotajus — tradicionalos “apmek-
létajus”, 81 pieredze izjuka.

Artalinatais savienojums arl nesapulcinaja cilvekus vienuviet. Nomacosi festivala pasakumos
skita tas, ka (attalinataja) komunikacijas procesa visiem tikla mezgliem jabut “caurcaurém” ak-
tiviem. Nevienu bridi starp lokalajam auditorijam dazadas atra3anas vietas (lai gan tas biezi cita
citai bija redzamas un dzirdamas) neizveidojas reila lidzas esamibas sajiita, taja pasa laika lokalas
auditorijas skita visai maz iedvesmotas fiziski paradities tiklu mezglos, lai klatu par lieciniekiem
procesam, kuram vini varéja érti sekot ar no savam majam, izmantojot interneta tiesraidi.

Interesants jautajums — kapéc?

Vai rotaligi interfeisi, kas lautu mijiedarboties cilvékiem dazadas atrasanas vietas, butu palidzé-
jusi radit lidzas esamibas sajutu? Noteikti tie batu palidzéjusi radit $o sajutu situacijas, kad da-
libnieki atradas dazadas savienotas telpas. Tomér interesanti $kiet tas, ka parasti labi apmeklétas
bija tiesi tas programmas, kuras bija licla vietéjo daliba un maz (noteikums — “vismaz viena”)
saistito atra$anas vietu. Lai uzlabotu pieredzi, var darit daudz, bet pat nekontroléjami viscaur
“starpnickotaja” ElectroSmog centralaja savienojumu mezgla DeBalie teatri Amsterdama ener-
gija nekad neskita pilniba materializéjamies.

Visai neizbégami no §i var secinat, ka fiziskas saskarsmes aizvieto$ana ar mediétu sastapsa-
nos ir vienkarsi ilazija. Pirmkart, §1 mediéta saskarsme izslédz bezvardu kermeniskas replikas, kas
ir realas sarunas dala. Lidzas esamibas pieredzi viena un taja pasa telpa nosaka tik daudz redzamu
un ari tikai nojauSamu pamudinajumu, ko digitalie elektroniskie mediji neuztver, ka ideja par
imersivu pieredzi balstas vairak uz $o iztraksto$o majienu iztéles aizsegu neka medija performati-
vajam iespé&jam. Digitala videosaite noteikti neaizvieto $os tikai nojausamos majienus.

Tomér svarigak teleklatbuatnes ideologijas absolatajai neveiksmeti ir tas, ka ta noliedz in-
stinktivo dzinu sastapties, piederét un indentificéties, kas ir tik svarigi veiksmigai tada publiska
pasakuma norisei, kads ir makslas un kultaras festivals. Seit ir ari atskurbuma maciba kurato-
riem: lielisks saturs un ta veidotaji pasi par sevi vien nerada publiskus panakumus. Vélme dalit
telpu ar citiem kada noteikta sociala loka vai forméjuma parstavjiem ir daudz spécigaks dzinu-

lis, kas, skiet, veicina publisko pievilcibu. Attalinatiba, viena no festivala témam, teleklatbatnes
scenarija nav tik viegli parvarama, ka ceréts.

Instinktiva dzina péc saiknes, identifikacijas un piederibas ir ta, kas stimulé jauno medi-
ju un komunikacijas tehnologiju attistibu. Sis tehnologijas tiek uztvertas ar lielu entuziasmu,
kamér vien tas spéj uzburt iluzoru savienojamibas télu, tas ir, var nosegt realas klatbttnes un
(fiziska) kontakta trikumu. Tomér §is iztéles projekcijas nekad nevar pilniba aizvietot trikuma
sajutu, tadéjadi saglabajas parpalikusi vélme, ko nepiecie$ams apmierinat citada veida. Rezul-
tata intensiva komunikacijas tehnologiju izmanto$ana noved nevis pie mazakas, bet gan pie
lielakas vélmes péc fiziskas saskarsmes.

Sis novérojums ir ari ievérojama un neatnemama dala no secinajuma, ko mobilitates pét-
nieki konstat&jusi par realo cilvéku uzvedibu vidg, kas ir arkartigi piesatinata ar progresivajam
komunikacijas tehnologijam. Lai gan novérojami dazi efekti, kuri var novest pie mérenas no-
teiktu celosanas un transporta veidu izmantoSanas (attalinatais darbs, tieSsaistes sarunas un te-
lekonferences utt.), netiesie $o komunikacijas mediju efekti ir intensiva mobilitate ajos pasos
regionos (tas ir, ne noteikti saistiba ar profesionalo darbibu).

Komunikacijas mediji acimredzami tiek izmantoti dazadiem praktiskiem mérkiem, ka
ari tiem, kuri var aizvietot fiziskas saskarsmes, parvieto$anas, celo$anas nepiecie$amibu un ci-
tus lidzigus $kér$lus. Tomeér eksisté bridis, kura klatbatnes un saiknes iztrakums izraisa teh-
nologiski nodro$inata komunikacijas procesa iztéles projekciju krizes punkta. Un is ir bridis,
kad cilvéki sak darbinat automasinas, — bridis, kad tie$a sadursmé noklast imaginarais medijs
un instinktiva dzina.

Dilemmas péc mediju un pirms hipermobilitates sabrukuma

Masu ilgtspéjigas imobilitates mekléjumu steidzamiba nav mazinajusies. Neap$aubama te-
leklatbatnes tehnologiju izgasanas atstaj mus “izmestus krasta” milzigas dilemmas prieksa. Ne-
rikoties patie$am nav iespéjams variants, nemot véra intensivo, arpus kontroles eso$o mobilita-
tes sistémas spiedienu. Bet vai eksisté kadi risinajumi?

Diemzél pagaidam nav parak daudz iemeslu ceribam. Pirmais solis pretl jaunam, ilgt-
spéjigakam mobilitates un savienotibas rezimam un jaunam lidzsvaram starp mobilitati un
imobilitati ir neticét lineariem narativiem — ne pozitiviem, ne fataliem. Vairak komunikacijas
tehnologiju automatiski neizraisa samazinatu fizisko mobilitati. Ta¢u lidzigi ari pasreizéjas hi-
permobilitates sistémas nevar bezgaligi turpinat augt pieaugosa tempa. Tas sastapsies ar jau-
nam energjjas, ckologijas robezam, lidz ar to — ari arvien augstakam ekonomiskajam robezam.
Cits novérojums, uz ko parasti norada mobilitates pétnieki (blakus komunikacijas technologiju
neveiksmei), ir — cena ir gandriz vienigais mehanisms, kam, skiet, piemit saskatams efekts uz
reilo (mobilitites) uzvedibu.

Ta ka pasreizéjas plasi izmantotas energijas sistémas (fosilais kurinamais) klast arvien
tricigakas, to cena nenovérami picaugs. Tas parveidos mobilitati no tiesibam (vai uzskatitam
tiesibam) privilégija, ko konstrués tradicionalas sociali ekonomiskas segregacijas linijas (iena-
kumi, profesija, $kira). Cina par mobilitates un parvieto$anas privilégijam radis jaunu telpiska
novietojuma apzina$anos (kam ir Jauts celot kurp un kida veida). Si jauna segregacijas apzina-
$anas nenovérsami “iedegs” konfliktu un kritisku diskusiju.

Otrais solis butu pienemt nepiecie$amibu péc hibridiem un lidz ar to “jucekligiem”
risindgjumiem. Mobilitates eckonomikai nenovér§ami bas nozimiga loma nakotnes mobilitates
rezimu veido$ana. Alternativu energijas avotu un alternativu transporta sistému apzinasana
rada vél vienu virzienu, kada lukot péc dzivotspéjigiem izglabsanas celiem. Arvien notickosa
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komunikacijas instrumentu, dazadu mediju vides, teledarba organizacijas un 21. gadsimta
“elektroniskas kotedzas” un citu ilgtspéjigas imobilitates modelu izstrade ari ictekmés
$is situacijas, kuras praktiskas prieksSrocibas parspéj instinktivo saskarsmes dzinu. (Tele-)
klatbatnes pétniece Karoline Nevejana uzsver, ka jaunas komunikacijas tehnologijas absolati
nepiedava idealus risinajumus, bet tas nakotné klus arvien nepiecieSamakas’.

Visnevélamakais ir sabrukuma scenarijs, “nelaimes gadijums — katastrofa’, kas ieprogram-
méts pasreizéjas hipermobilitates sistémas. Nemot véra zinas par samulsusas planétas steigu lie-
la atruma virzities uz globalu satiksmes sastrégumu, ka zinots festivala ElectroSmaog, $o scenariju
pagaidam nevar izslégt no muisu apsvérumiem.
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Informacijas energija 0 1

Dzulians Prists

Kopsavilkums

Sis raksts ir veidots ka ievads informacijas un energijas attiecibu aplikojuma, vadoties no
fizikas perspektivas. Atsaucoties uz mediju jédzienu, digitalo informaciju iesp&jams sasais-
tTt ar fizisko informaciju. Izmantojot Senona entropiju un Landauera principu, ir iespéjams
izskaidrot un ar informacijas teoriju sasaistit otro termodinamikas likumu, energiju un entro-
piju. Diskusija par energijas saglabasanu sniedz izaicinajumu ierastajam priek§statam par
energijas izmantosanu. Sis diskusijas ietvaros tiek aplikota saistiba starp energijas izpla-
ti8anos un informacijas zudumiem un Saule tiek traktéta ka informacijas avots. Turpmak ir
paredzéts izveidot vél vienu rakstu, kuréa bds aplikotas informacijas un energijas attiecibas
saistiba ar infrastruktdru un tikla konvergenci.

Atslégas vardi: informacija, energija, entropija

Sakuma bija vards,
un vards tika nodomats klusi apzina, ka atbilde ¢aza sarunbiedra teksta avataram;
tas tika izteikes balsi caur nervu tiklojumiem, kuri nemanami parveidoja mitohondrialo adeno-
zina trifosfatu atkartotas kontrakeijas, straujas digitalas retrakcijas un paplasinajumos;
un miksti miesas spilventini atsitas pret gludiem plastikata taustiniem ar gluzi lieki iegravétiem
simboliem, kas melns uz balta ir ka apliecinajums noturigajai muskularajai atminai;
un atleco$o taustinu skanas un izraisitie kontakti, izmainitie registri un kartéto taustinu ASCII
vai UFT-8 bitu apstrade centralaja procesora islaicigi noglabajas operativaja atmina;
ickapsuléts izejosas pakesu galvenés, parsatits no PCT kopnes uz tikla saskarni, izpladinats caur
RJ45 kontaktligzdu un caur vitajiem pariem palaists briviba;
atsitoties marsrutétaju bezgaligaja pikstona, vitos vara mezglojumos, ko amortizé komutators
Takapunas kabela gala, un izplastot sprieguma svarstibas pari plates noslédzosajai vara dzislai
uz PCB piemontéta gallija arséna pusvaditaja lazera;
un vards kluva par gaismu.

(Dzuliana Prista dzejolis “Vardu virknéjums”, 2007.)
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Digitala informacija

Biezi tick uzskatits, ka digitala informacija eksisté vienigi binaras logikas abstraktu struktaru
veida, kas ir noskirtas no jebkadas fiziskas realitates. Tomér digitalai informacijai piemit arl
fiziska puse. Digitala informacija tiek glabata fiziska sistéma ieslégtu un izslégtu stavoklu veida,
kuri tiek attéloti digitalas skaitlo$anas pamata eso$as Bala logikas ietvaros, izmantojot nulles un
vieniniekus, patiesas un nepatiesas vértibas.

Vértiba var mainities no nulles uz vieninieku, un ta ir stabila; savu stavokli ta maina ap-
strades darbibu iespaida. Digitalas informacijas fiziskais neséjs ir medjjs, to veidu ir daudz, un
tie ir dazadi.

Digitalo informaciju var saturét gaismas signali optiskas skiedras kabeli, kvadratvilpa
sprieguma pikis vadu pari, rievojums DD plastikata folija, stravas stavokli silicija atminas ne-
s¢jos vai caurumi perfokartés.

Digitalas informacijas labakais pienesums ir tads, ka visi $ie fiziskie mediji ir vienlidzigi.
To ietilpiba, pieejas veidi, fizisko saslégumu un izguves atrums var atskirties, tacu tie visi ir pa-
redzéti digitalas informacijas apstradasanai bitos.

Lai burtu simbolus batu iespéjams izdrukat ar printeri, nosutit pa e-pastu vai saglabat
diska, var izmantot vienu un to pasu ASCII vieninicku un nullu kodu neatkarigi no konkréta
medija. Abstrakta nemainigo nullu un vieninicku limena dél, kas nav atkarigs no dazadajiem
fiziskajiem stavokliem, digitala informacija klast lietderiga.

Visas sistémas digitalas informacijas uzkraanai, parraidiSanai un apstradasanai kopuma vei-
do plasu digitalo sféru, kura iespéjams manipulét ar informaciju atkariba no vajadzibam.

Fiziska informacija

Digitala informacija ir ipasi lietderigs informacijas veids, tacu ta pastav viena forma. Vél pirms
digitalajiem medijiem pastavéja analogo mediju pasaule, kura informacija tika saglabata da-
zados fiziskos, konkrétam informacijas tipam piesaistitos medijos. Vardi tika saglabati papira
gramatas, izmantojot tinti, skana — skanuplasu rievojuma, kustigie attéli — uz celuloida lentes.
Informacija tika saglabata fiziska medija tie$a veida un atbilda konkréta medija attiecigajam
fiziskajam stavoklim.

Skanuplates rievojuma fiziska veida ir ierakstits skanas vilnis. Skanas vilna forma ir ierakstita
divos virzienos: saniski — attaluma starp rievojuma vidéjo celinu un pasu rievojumu — un gareniski
gar rievojumu. Sis divas novietojuma koordinatas ir fiziskas informacijas piemérs.

Fizikas informacijas jédziens ir Joti plass, tas burtiski ietver sevi jebkuru novérojamu mik-
rostavokli jebkada veida fiziska sistéma. Raksta $adi tiks apziméta fiziska informacija, lai to
noskirtu no digitalas informacijas. Attiecibu starp tam nosaka tas, ka digitala informacija rodas
no medija, kas sastav no fiziskas informacijas formu mikrostavoklu apkopojuma.

Digitalais laiks

Reiz kada pazina izteicas, ka “datora nepastav laiks”. Katru reizi, kad vina apskatija savus failus,
tie nebija mainijusies, tie atradas tajas pasas direktorijas, un to saturs bija tads pats ka ieprieks.
So statisko informacijas stavokli vina nosauca par laika sasting$anu.

Meés rékinamies, ka digitala informacija darbojas $ada veida, ka ta saglaba savu stavokli, ja
vien netick apstradata. Statiska stavokla ilazija sagrast bridi, kad datora rodas bojajumi un ir
pazudusi dokumenti vai ari kad parstaj darboties cietais disks. Laika pieredze par sevi no jauna
liek manit bridi, kad medijs bojajumu dé] nedarbojas.

Otrais termodinamikas likums

Statiskums digitalajas sistémas Skiet pretdabisks, jo ir pierasts, ka lietas médz plist un bojaties.
Si tendence ir formuléta viena no fundamentalakajiem un, iespé&jams, depresivakajiem fizikas
likumiem - otraja termodinamikas likuma. To visskaidrak var izteike $adi: “Energija izplatas
picejamaja telpa.” (Lambert 2002, 187)

Ja fizisko informaciju trakeé ka sistémas energisko mikrostavoklu detalizétu struktaru, tad
to varétu parformulét $adi: “Informacijai ir tendence izzust.”

Termodinamika klasisks ir kads domu eksperiments, kura divas blakus eso$as kameras ar
pacelamu sienu pa vidu tiek piepilditas attiecigi ar aukstu un karstu gazi. Sienai paceloties,
gazes sajaucas, radot vienmérigu temperatiras lidzsvaru visa telpa. Energija brivi izplatas telpa.
Mikroskopiska limeni tas nozimé, ka katra gazes molekula var potenciali atrasties vairakos mik-
rostavoklos.

Tas tick skaidrots ka energijas izplatiSanas jeb iespéjamo mikrostavoklu pieaugums, entro-
pijas picaugums. Entropijas pieaugumu varétu izteikt ari ka informacijas zudumu.

Energijas tendence izplatities, bet entropijas — palielinaties ir viens no veidiem, kada més
pieredzam laiku. Digitalas datu saglabasanas sistémas ir konstruétas ta, lai izvairitos no entro-
pijas, lai faili nesaktu bojaties pasi no sevis. Masu pieredzé tas izpauzas ka laika neesamiba.
Prieksstats par digitalo informaciju ka pielietojamu liela méra izriet no iespéjas izvairities no
entropijas procesa.

Lidzigs piemérs ir nauda, kas sakotnéji bija paredzéta, lai aizstatu preces, pieméram, par-
tiku, kura laika gaita bojajas, ta¢u medijs tas aizsta$anai ir neiznicinams un balstas informaci-
ja. Tas |ava tirgotajiem parvérst darjjumus forma, kuru izmantojot nav nepiecieSams rékinaties
ar laiku.

Ekonomists Silvio Gesels (Gesell, Pye 1958) parravumu starp kapitala razo$anu un pre¢u
patérésanu ekonomika uzlikoja ka problému. Vins ekonomika ieviesa otro termodinamikas
likumu, izveidojot monetaru sistému, kas pie katra darijuma sadalijas sikak, lidz naudas vértiba
bija pielidzinama nullei.

Darbs

Siltumstknis ir ierice, ar kuru tiek apvérsts divu kameru eksperimenta aplukotais termodina-
miskais process, kura siltumu iegiist arpus ékas, bet iepliidina to iekspusé. Sads process ir efek-
tivaks neka gadijuma, kad gaiss tiek sildits telpas icksieng, parasti sarazojot 5 kW energijas uz
katriem 2 kW izmantotas elektroenergijas. Siltumstukna izveidota temperataras diference nav
gluZi bezmaksas. Karsta un auksta gaisa atdaliSanai ir nepiecieSams darbs. Darbs ir fizikals ter-
mins, un $aja gadijuma tas atbilst elektroenergijai, kas tiek ievadita siltumstkni. Sakna paveik-
tais darbs atbilst 2000 dzouliem sekundé.
Ka més saprotam energiju?

Energija

Fizika energjja ir tas, kas nezud. Energijas koncepts izkristalizéjas lidz ar Leibnica un Natona
izstradatajam teorijam. Sie zinatnieki ievéroja, ka kinétiskas sistémas tiek saglabats energijas
daudzums, ko iesp&jams izteikt ar formulu I Uz gludas, nesaskrapétas biljarda galda virs-
mas bumbinu kinétiska energija tick saglabata, tam saduroties.
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Laika gaita energijas koncepts tika paplasinats, ietverot sevi vél citu veidu energiju —
siltumu, kimisko energiju (energiju, kas tick uzkrata molekulu kimiskajas saités, pieméram, par-
tika un degviela), elektroenergiju (energija, kas rodas, paaugstinot elekeriska ladina potencia-
lu), potencialo gravitacijas energiju (masivu objektu energija gravitacijas laukos), pat masa tika
uzskatita par energjijas formu'. Noslégta sistéma kopéja energija saglabajas jebkura norisé, kaut
arl energijas forma var mainities.

Energijas izmanto$ana

Ikdienas valoda més sakam, ka “energiju lietojam”. Tas, iespéjams, rada iespaidu, ka més energiju
izlietojam vai iznicinam. Aplukojot energétiskas vértibas raditajus uz cepumu iesainojuma, var
redzét, cik kilodZzoulu kimiskas energijas $ie cepumi satur. Edot cepumus, més jitam, ka esam
“patéréjusi” energiju.

Patiesiba kopéja energija saglabajas nemainiga daudzuma — energija tiek uzkrata. No ce-
pumiem uznemta oglhidratos saglabata energija izplatas caur gremosanas un vielmainas pro-
cesiem un klust pieejama ki mums “noderiga” energija. Ta tiek transportéta musu kerment,
izmantojot kimiskas energijas vektoru A7P. Si “noderiga” energija var péc tam tikt izmantota,
lai veidotu olbaltumvielas vai stiprinatu masu muskulus. Parvérsot $o energiju molekulu struk-
tara vai fiziska piepulé, ta parvérsas siltuma, kustiba vai skana.

Ja més apéstu cepumus, sézot liela, noslégta trauka, ta kopéja energija nemainitos. Més
butu parveidojusi energiju no vienas formas cita, to drizak izmantojot, nevis “izlietojot”

Klasiskaja termodinamika pastav noskirums starp energiju un Gibsa jeb Helmholca ener-
giju, kas atskiriba no siltuma ir darbam “noderiga” energija. Gibsa energija ir no siltuma atskiri-
ga energija, kura tiek uzkrata kimiskajas sistémas un kuras uzdevums ir veikt darbu, pieméram,
realizét kimiskus procesus.

Energija un entropija

Ja energija saglabajas, tad var jautat — kas ir tas, ko més patéréjam, apédot cepumus? Tos apédot,
musu kermeni nonak noteikta struktara, papildu tauku grami vai ari psihiskas aktivitates uz-
pluds, kura rezultata var rasties vai izzust siltums.

Skiet, ir skaidrs, ka noslégtaja cepumu trauka péc cepumu apésanas nebis iespéjams apést
apkart eso$o silto gaisu. Més varétu nodedzinat uzkratos taukus, ta¢u tada veida radisies vél
vairak silta gaisa. Kopéja energija sistéma bas saglabajusies nemainiga. Energija bas parveidota
procesu darbinasanai, ta¢u ta netiks “izlietota”.

Atskiriba péc cepumu apésanas ir ta, ka sistéma ir palielinajusies entropija. Ieprieks ener-
gija bija izkartota strukturéta veida ka uzkrata kimiska energija cepumos esoso oglhidratu mo-
lekulu kimiskajas saités. Péc tam energija izplatas trauka siltuma veida.

Cits veids, ka izskaidrot entropijas palielinasanos, ir teikt, ka, energijai parveidojoties,
sistéma ir noticis informacijas zudums.

Izmantojot o ideju, ir iespéjams paraudzities uz cilvéku sistémam dazados limenos. Ker-
menis, automasina un dators izmanto viena veida encrgiju un parvers to cita, procesa rezultata
radot darbu, apstradi. Parveidosanas gaita tiek strukturéta pasaule, veidojas kermeni, tiek veik-
tas izmainas atminas registru stavoklos, tiek iekustinati transporta lidzekli. Saja procesa energija
izplatas daudzos piecejamos mikrostavoklos, palielinas entropija un tick zaudéta informacija.

1 Masa ar energiju tika saistita Einsteina un Puankaré vienadojuma ¢ = ¢?, izmantojot gaismas atrumu.

Sada veida iespéjams domat ari par dzivi: transforméjot vienu energijas avotu cita, rodas lokala
struktira, vienlaikus sistéma palielinas entropija.

Klasiska entropija un informacijas entropija

Ieprieks aplukota entropija padara nemanamakas robezas starp divam dazadam jomam - ter-
modinamiku un informacijas teoriju. Klasiskaja termodinamika runa ir par energiju, siltumu
un spiedienu, un ta balstas Bolcmana statiskaja mehanika. Bolemans uzskatija, ka gazes ir vei-
dotas no daudzam mazam, kustigim dalinam (atomiem un molekulam). Sasumméjot dalinu
kustibu mikrostavoklus, vins veiksmigi atvasinaja ideju par gazes makrostavokliem un spéja
modelét empirisku attiecibu starp spiedienu, tilpumu un temperattru. Izmantojot statistiskas
mehanikas tehnikas, vins iedibinaja termodinamiskas entropijas konceptu (Bolcmana entropi-
ju). Kukai ir zemaka Bolcmana entropija, neka siltumam, kas rodas, kiku apédot.

Informacijas teorija tick aplukota informacijas parraidisana sazinas kanalos un tas pielie-
to$anas veidi, pieméram, datu arhivésana, kladu labosana un kriptografija.

Sis jomas aizsacéjs Klods Senons ir izstradajis informacijas entropijas koncepciju (jeb Se-
nona entropiju). Ietekméjoties no fon Neimana un icklaujot nosaukuma entropijas jédzienu,
Senona entropija formulé informacijas limeni datu plasma.

Attélojot simbolu rindu “cat cake” (anglu val. “éd kiku”) ASCII kodéjuma, tai piemit
zemaka energijas entropija, neka virknei nejausi izvélétu ciparu, jo $adam kombinacijam piemit
lielaka varbiitiba, neka tam, kas sastopamas burtu sistéma (burti “c” un “a” atkartojas).

e—01100101a-01100001 t - 01110100 space — 00100000
c¢—011000112—-01100001k — 01101011 ¢ — 01100101

Kaut ari §is divas entropijas definicijas nemtas no loti atskirigam jomam, tam ir lidziga forma,
ka tas redzams $ajos vienadojumos.

Informacijas entropija H=KIn(1/P)?
Termodinamikas entropija S =4In (1/p)

Tas, iespéjams, izbrinu nerada, jo Senona ideja ir daléji atvasinata no Bolcmana teorijas, tomér tas
ir neparasti, jo informacijas teorija un termodinamika ir divas savstarpéji nesaistitas jomas.

Sis abas entropijas formas, ki to iespéjams demonstrét, tomér ir lidzvértigas. Tas ir sa-
saistitas slavenaja Rolfa Landauera darba, kura tiek aprakstits Landauera princips, kas nosaka
termodinamiskas entropijas robezas informacijas apstradeé.

“Jebkura logiski neapvérfama informacijas manipulacija, pieméram, bita izdzé$ana vai

divu skaitlojamo veidu sapladinasana, atbilstosi palielinas entropija informaciju neneso-

Sos informacijas apstrades aparata brivibas [imenos vai ta vidé.” (Bennett 2003, 501-510)
Landauera princips lauj aplukot termodinamisko entropiju informacijas apstradé. Tas nosaka,
ka pat digitalas informacijas struktaram piemit noteikta termodinamiska entropija. Pati infor-
macija neatkarigi no tas kodéSanas veida var atrasties vairak vai mazak noteiktos stavoklos, un
parie$ana starp $iem stavokliem (ja ta nav apvérSama) izraisis entropijas palielinasanos. Saskana
ar Landauera principu logiski apvér§ama procesa pastav mazaka energijas izplatiSanas iespéja,
kas tadéjadi nodrosina ari zemaku energijas efektivitates limeni skaitloSanas procesos. Prakeiski

2 Kur K ir bitu konstante: K= 1/In (2).

41



42

tas nozimgé, ka skaitlo$anas ickartas sava darbiba vairakkart parsniedz $o limeni, tatu tas liecina,
ka nepastav informacijas procesors, kura nenotiktu energjijas patéréSanas process.

Landauers iedibinaja termodinamisko entropiju informacijas teorijas ietvaros, ta¢u ir bi-
jusi vairaki méginajumi informacijas teoriju pielietot ari fizika. Nereti tie ir bijusi saistiti ar
otra termodinamikas likuma problematiku, un joprojam norisinas aktivas diskusijas par pasu
Landauera principu. (Short, Ladyman, Groisman, Presnell 2007, 58-79)

Nesen teorétiskaja fizika ir izskanéjis radikals apgalvojums, ka entropijai (un tadéjadi ari
informacijai) ir daudz lielaka loma Visuma, neka tika uzskatits agrak. 2010. gada janvari Eriks
Verlinde izteica ideju, ka gravitacija ir ipasiba, kas rodas entropijas procesa. Vins uzskata, ka fun-
damentala mijiedarbiba ir nevis gravitacijas spéks, bet gan entropijas procesi. (Verlinde 2010)

Sis apgalvojums varétu bitiski mainit lidzsingjos prieksstatus, uzsverot, ka energija un
masa ir teorétiskas fizikas pamata. Ta rezultata ir izvérsusies dinamiska diskusija ar papildina-
jumiem avizu rakstos, kura entropija tick apspriesta ka fundamentals spéeks ari tada fizikas sfera

ka Kulona (elektriskais) speks. (Wang 2010)

Saules energija

Zemes iedzivotajiem veicas, jo més atrodamies blakus loti lielam energijas avotam — Saulei.
Liela dala mums pieejamas energijas, kuru izmantojam, dzivojot uz Zemes, nak no Saules’.
Energija, kuru sanemam Saules staru veida, aizsakas ar kodolsintézes procesu, kas norisinas uz
Saules. Tur, vieglakiem atomu kodoliem savienojoties, rodas citi, smagaki kodoli. Kodolsinté-
zes procesa udenraza kodoli izveido héliju, un, kodoliem saplastot, tiek iznicinats neliels dau-
dzums masas, kas parvérsas energija. Sis nelielais masas daudzums klast par loti lielu energijas
daudzumu, un tas izpauzas ka hélija atomu kustiba Saules kodola, radot desmitiem miljonu
gradu augstu temperataru. Ta rezultata Saule izdala fotonus, gaismas kalus, kuri pakapeniski
no Saules atmosféras izdalas Visuma.

Viens kilograms masas rada =~ 9 x 10" dzoulus energijas. Lai to varétu izprast plasaka
konteksta, ir jamin, ka pasaules kopéjais energijas patérin$ gada (2006.) ir 496 x 10'® dzouli
(Energy Information Administration 2009), kas atbilst aptuveni 5 tonnam energija parvérstas
masas. Lai mérogs klutu skaidraks, var piebilst, ka Saule sadedzina aptuveni 4 miljonus tonnu
masas sekundé.

Uz Saules radita energija aizplast 150 miljonus km talu vakuuma, un, saskaroties ar at-
mosferu, iegremdé mus saules gaisma. Vispasaules energijas patérins$ atbilst aptuveni 45 mina-
tem saules energijas, ko sanemam uz Zemes.

Dala no energjjas, kas sasniedz Zemi, noklast augos, kas klaj lielako dalu Zemes virsmas.
Apmeéram 1 % energijas, kas nonak lapas vai alges jura, absorbé hlorofils, kur ta tiek uzkrata ka
kimiska energija oglhidratos, cieté un celulozg, kas veido augus.

Izaugusos augus apéd dzivnieki, kuri sadala oglhidratus, lai darbinatu pasi savus procesus.
Dazi no augiem iznikst un sapust; tos var izmantot sénes. Dazi nogulsnéjas anaeroba augsné vai
nogulsnés. Tie nesaptst un miljoniem gadu ilga laika parveidojas par naftu un oglém.

Nafta un ogles tick iegutas raktuvés, péc tam tas parstrada un caur dazadiem kanaliem
nogada elektrostacijas un masinas. Elektrostacijas tick dedzinatas ogles, lai uzkarsétu tdeni un
iegtitu tvaiku, kas darbina turbinas un razo elektrisko energiju, kas talak tick izplatita energijas
infrastrukeara. Tada veida elektriba nonak lidz elektribas kontaktligzdai, kura savieno portati-
vo datoru ar energijas tiklu. Saja infrastrukeiira tiek iegiita elektroenergija digitalas informacijas
apstradei un uzturé$anai.

3 Izpémums ir radioaktivie materiali, pieméram urans, ko uzskata par parnovas parpalikumiem.

Saules sniegta informacija

Par spiti $im arkartigi lielajam energijas pieplidumam temperatira uz Zemes Ipasi nemainas,
t. i, Zeme atrodas relativa termiska lidzsvara. Energijas plusma, kas nonak uz Zemes, ir aptuve-
ni tikpat licla, ka energija, kas aizplast no Zemes.

Globala sasil$ana ir butisks apstaklis, lai detalizéta veida pievérstos temperataras limenim,
pie kura batu iespéjams saglabat globalo energijas balansu. Uz Veneras ir parak augsta tempe-
ratira, lai pastavétu dziviba, tacu, gluzi tapat ki Zeme, ari Venera atrodas relativa termiska
lidzsvara.

Sis lidzsvars tiek panakes tadél, ka Zeme gan izstaro, gan absorbé energiju. Vilpa garums
gaismai, kas sasniedz Zemi, atrodas redzamas gaismas diapazona (6000 K), savukart atsta-
rotais — infrasarkano staru diapazona (300 K). Ja kopéjais atstarotas energijas daudzums ir
vienads, tad eksperimentalos novérojumos iespéjams secinat, ka Zeme ir tikls entropijas eks-
portésanai 644 TW/K (Wright, Scott, Haddow, Rosen 2010, 171) apméra.

“Acimredzot kopéja fotonu energjijas plisma rada kartibu, kurai nepiecie$ama aréja, ha-

otiska plasma. DaZas no izpausmém, kuras uzskatami raksturo $o kartibu, ir stratifikaci-

ja un visparéja okeanu un atmosferas cirkulacija, iespéjams, — pat dzivibas saglabasana.”

(Kirwan 2004, 725-734)

Skatot entropiju ka informacijas zudumu, més, iespéjams, varétu teikt, ka kopuma Zeme ir in-
formacijas patérina tiklojums un ka Saule ir masu Informacijas Pakalpojumu Sniedzéjs.

Secinajumi

Sajé raksta tika aplukotas informacijas un energijas attiecibas no vairakam perspektivam — di-
gitalas informacijas, klasiskas termodinamikas un informacijas teorijas. Ka redzams, energija ir
tas, kas tick saglabats, savukart energijas transformésanas veidus iespéjams veiksmigi skaidrot
ka izmainas entropija un lidz ar to — informacijas stavokli.

Sads centrisks, no informacijas atvasinats skatijums uz energijas transformésanu tiek sali-
dzinats ar visparpienemtajiem centriskajiem uzskatiem par energiju.

Visparpienemtaja centriskaja skatijjuma uzmaniba tiek pievérsta izmantojamas energijas
pliasmai — piecjamas energijas daudzumam (izmantojot musdienu tehnologijas), kas nepiecie-
Sams, lai paveiktu kadu uzdevumu. Energija tick uzskatita par degvielu, par primaro avotu, par
to, ko nepieciesams strukeurét, tirgot un kontrolét. Tadéjadi ieguvumi tiek izprasti ka mak-
simala materiala plasma un maksimala pieejai resursiem un kontroles mehanismiem. Koks ir
vértigs ka malka, pateicoties parveidojamai energijai, ko satur ta kimiska struktara.

Informacijas centriskaja skatijuma energija kopuma tick izprasta ka konstanta, un tas ie-
tvaros tieck aplukota informacijas plasma, struktaras, kas pastavéja pirms transformé$anas un
ipasibas tam, kas radas péc transformésanas, ka ari to izvietojums un savstarpéjas attiecibas. Sajé
gadijuma ieguvumi tiek izprasti ka péc iespéjas mazaks informacijas zudums, parmainu efekti-
vitate, ka ari komplicétibas un dazadibas saglabasana. Sadi raugoties, kokam piemit vértiba ka
dzivai sistémai, pateicoties tas augsta limena sarezgitibai un informacijas apmainai.

Maksla un zinatne kop§ seniem laikiem ir nodarbojusies ar informacijas aprakstiem ener-
gijas transformacijas, kas tika apvienoti digitalajas tehnologijas lidz ar kibernétikas rasanos,
kura savukart sekméja misdienu “informacijas sabiedribas” izveido$anos.

Pasglaik més atrodamies uz robezas, aiz kuras paveras iespéja parveidot energijas infra-
struktiiru atbilstosi saules un atjaunojamas energijas tehnologijam, tapéc mums ir nepieciesa-
ma jauna visparéja energjijas izpratne. Ja més uzlikotu energijas transformacijas ka informacijas
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transformacijas, més varétu pamatot musu étisko izvéli izvéloties virzienu, kada veidot energjjas
tiklus nakotné.
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Eseja par vienadranga energijas politiku

Dzordzs Papanikolaou, Vasiliss Kostakiss

Kopsavilkums

ST manifesta forma sarakstita eseja pievéréas daZiem no bitiskakajiem jautajumiem saistiba
ar aktualo tému par dalito jeb vienadranga (P2P) energijas razo$anu. Sis razo$anas modelis ir
aizglts no vienadranga razo8anas nematerialo vértibu sféra (informacijas, kulttras, zinasanu
razoSanas), un eseja tas tiek aplikots ka izejas punkts cela uz jaunas, dinamiskas energijas
sadales tehnologijas istenodanu, izgaismojot tas sociali ekonomiskos aspektus.

Atslégas vardi: vienadranga raZzoSana, kopienas, atvéertiba, partnervalsts

Pédéjo desmitgazu laika informacijas razo$anas organizésana ir vérojamas radikalas parmainas.
Ir izveidojusas divas paralélas tendences: ekonomiski attistitakas sabiedribas izvélas informa-
cija balstitu ekonomiku, savukart informacijas un komunikacijas tehnologiju (IKT) izmaksu
samazina$anas dé] tas klast pieejamas arvien lielakai pasaules iedzivotaju dalai. Kopuma §is ten-
dences ir veicinajusas tadas vides rasanos, kura veidojas jauns sabiedriskas produktivitates un
apmainas modelis, kas radikali atskiras no industriala modela (Benkler 2006): més klastam par
P2P razosanas (jeb vienkarsi — vienadranga razo$anas) liecinickiem.

P2P razo$ana ir t. s. tresais razo$anas veids, kas realizéts, izmantojot interneta bazétu ko-
ordiné$anu, kur tiek pienemti lémumi, cilvékiem kopigo vértibu radiSanas varda brivi iesaisto-
ties, sadarbojoties un apvienojoties bez tradicionalas hierarhiskas struktaras (Bauwens 2005;
Benkler 2006). Interneta pieejama bezmaksas enciklopédija Wikipedia un tikstosiem dazadu
FLOSS, tas ir, atklata pirmkoda/bezmaksas/brivo programmu ir tikai daZi no pastavosajiem
P2P raosanas projektu piemériem. Si jauna paradigma tiek dévéta ari par produsage (Bruns
2008), kas gandriz ir sinonims ieprieks jau minétajai P2P razo$anai, kura prodjuzeri (razotaji +
lietotaji) vienlaikus gan razo un ievie$ jauninajumus, gan izplata un patéré, dalisanas, komuni-
kacijas un sadarbibas idejas varda. Prodjazera hibridaja loma atspogulojas razotaja un patéréta-
ja lomu saplasana, jo prodjuzers aktivi iesaistas eksistéjosa satura pastaviga, sadarbiba realizéta
attistiSana, nodroginot arvien jaunus ta uzlabojumus (Bruns 2008).

P2P razo$ana procesus organizé, izmantojot dalitos tiklus, péc principa “no apaksas uz
augdu’, un $ie procesi balstas individa briva izvélé sadarboties nolika istenot kopigus mérkus
vai projektus, kur finansiala atlidziba nav galvena motivacija.

Kapitalisma izaugsmei nepiecie$amais nosacijums bija attalinatiba no razosanas lidzek-
liem un to uzkrasanas ipasnieku rokas, savukart P2P razo$anas attistiba fundamentalakais no-
sacijums ir atkal apvienot razotaju ar razosanas lidzekliem. Turklat, nodro$inot pieeju dalitajam
kapitalam, tiek veicinata tie$a veida pieejamas infrastrukeiras raganas, kura individiem ir iespé-
jams brivi un autonomi sadarboties, tadéjadi istenojot prodjuzera konceptu.

Pasreizéja tehnologiska infrastruktara, kas nodrosina energijas razo$anu un izplatifanu,
sava butiba nepielauj P2P razo$anu vai produsage, ka tas ir iespéjams nematerialas razosanas
joma. Tehnologiskie ierobezojumi, pieméram, ierobezota veiktspéjas samazinasana, relativi
augstas izmaksas energijas razoSanas aprikojuma iegadei un pastavosais hierarhijas tikls, kura
energijas plasmas tiek izplatitas viena virziena — no lieliem razotajiem pie maziem razotajiem
vai lieliem patérétajiem —, rada véra pemamus $kérslus. Kaut ari pamazam klust iespéjams sa-
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skatit $o $kérslu parvarésanas horizontu, tie nav tik nenovér$ami: musdienas ir nepiecie$ams
planot un izmantot pagaidu realizéjamus un lietojamus risinajumus.

P2P energijas razoSanu varétu raksturot ka tadu dalitu razosanas sistému struktaru, ku-
ras ir savstarpéji savienotas tikla, kas nodrosina energijas plismas no daudziem individiem pie
citiem daudziem individiem. T3 balstas individualo razotaju vélmé piedalities, ideala gadiju-
ma — izmantojot atjaunojamus resursus, tadéjadi nodrosinot ilgtsp&ju un ekologisko balansu
ilgtermina.

P2P energijas razo$anai ir raksturigas vairakas pricksrocibas: ta garanté drosibu (centra-
lizétu infrastruktiiru sagrausana vai to neparciza darbiba paralizé ckonomiskas aktivitates) un
ir efektivaka stratégisku bistamibu gadijuma, kuras izraisijuas klimata izmainas. Tas ir tapéc,
ka, pirmkart, $ada raZzo$ana veicina geografiski sadalita pamata veidoSanos razosanas aktivita-
tém, kas mazina iedzivotaju skaita samazinasanas risku lauku regionos, un, otrkart, ta ir videi
draudzigaka.

Salidzinajuma ar t. s. koncentréto arhitektaru dalitaja arhitekeara veidojas daudzi geografis-
ki izkaisiti neatkarigo stradajoso un pasnodarbinato amati. Brizos, kad raZzotaji pasi klast ari par
partneriem savu energjjas avotu parvaldiSana, tiem veidojas lielaka atbildibas izjata pret vidi attie-
ciba uz energijas patérinu un taupisanu. Sakara ar to, ka vinu veiktas izvéles attieciba uz vidi vinus
ietekmé tiesa veida, vinu pasu interesés ir izmantot videi mazak kaitigas tehnologijas.

P2P razosana spéj parvarét vietéjo sabiedribu problematisko nespéju sniegt atbalstu
energijas investicijam, kura radusies pamatotas neuzticé$anas dé| ta sauktajiem “zalas energijas
cinitaju” planiem. P2P razo$ana lielakas energijas plasmas tiek nodrosinatas lokalajos tiklos,
tadéjadi taupot energiju, kas tiek zaudéta parsatiSanas procesa, un samazinot nepiecie$amibu
veikt ieguldijumus tikla jaudas uzlabosanai. Elekeriska tikla izvieto$ana interneta lauj veidoties
lokalajiem tikliem, kur energijas pieprasijumu iesp&jams pielagot razosanai, tadéjadi samazinot
prasibu péc energijas uzglabasanas, kas galu gala mazina tas izmantojamibu.

Pasreizéjas arhitektaras aizstavji médz piesauke tadu tehniski ekonomisku argumentu ka
savakuma elektribas razosanas sistémas (pagaidam) augsto finansialo sniegumu. Vinu aplésés
realas izmaksas tick aizénotas, vienlaikus negativa ietekme uz sabiedribu, vidi un nakamajam
paaudzém netiek nemta véra un paliek “arpus” kapitalisma sasniegumiem.

Si iemesla dél mums nepieciesams ieviest jaunus parametrus, kuros tiktu ieklautas realas
izmaksas gan attieciba uz vidi, gan uz sabiedribu. Tirgus konteksta energijas razosana bus sva-
rigs ekonomiskas aktivitates lauks arl turpmakos gadus, tapéc attieciba uz parejas stratégijam
joprojam bus aktuals jautajums par izmaksam.

Kaut ari bezmaksas programmatiras un kulttras razo$anas sferas P2P razo$ana ir veido-
jusies no pasiem pamatiem un iedibinajusies likumigi, aptverot universalo ipaumu (pieméram,
Creative Commons attélu autortiesibas vai Visparéjo publisko licenci), ta kluvusi iespéjama ta-
del, ka prieksnosacijums dalita stabila kapitala pastavésanai jau bija sasniegts ar dalitas datori-
zacijas iespé&jam un medija (interneta) starpniecibu, kur prodjuzeriem bija iespéjams paSorgani-
zéties bez lielam izmaksam. Turpreti pasreizéjas tehnologiska aprikojuma izmaksas, tehniskas
iemanas un nelielu privatipa§umu pastavé$ana padara P2P energijas razosanu lielakoties par
vidusskiras biznesu. Turklat pasreizéja elekeribas tikla arhitektara kavé lidzigas “no apaksas uz
augsu” veidotas P2P energijas razo$anas raSanos. Kaut ari nevar izslégt, ka attistiba norisinasies
atkariba no prakses, process visticamak b paraléls — gan lejupéjs, gan augsupéjs (gan “no apak-
$as uz augdu’, gan “no augsas uz leju”).

Parcjas posma vado$as energijas iegiiSanas tehnologijas (uz kuram nevarés gluzi reducét
ainu kopuma), b fotovoltaika, véja energija, ka ari siltuma un elektroenergijas kombinacija
(CHP). Pirmas divas minétas tehnologijas izmanto atjaunojamos resursus, turpreti pédéjai

nepiecie$ami diferencéti izejmateriali (nafta, dabasgaze, biomasa utt.). So tehnologiju darbiba
liela méra ir atkariga no geografiskajiem apstakliem.

Sakara ar to, ka atjaunojamie resursi, ka ari cilveku aktivitate telpa ir paklauta geografis-
kam atskiribam, ir nepieciesams saglabat atvértibu pret jebkuram tehnologijam vai tehnologiju
kombinacijam, kas spétu efektivi izmantot vietéjos resursus un socialos apstaklus. Pieméram,
kogeneracija ir vairak piemérota blivam pilsétvidém, kuras véja generatoru uzstadisana ir gan-
driz neiespéjama un fotovoltaikas izmantoSana saskaras ar administrativo barjeru sarezgitibu,
ipasi — gadijumos, kad ir iesaistiti vairaki nelieli ipa$umi. Fotovoltaiku efektivak izmantot at-
bilstosa izolétu majoklu arhitektaras dizaina vietas, kur médz bat daudz saules gaismas, savu-
kart véja potencials ir lielaks uz salam un lauku rajonos.

P2P razo$anas politikai japiedava razotajiem péc iespéjas liclaka izvéles briviba attieciba
uz to, kadus razoanas veidus izvéléties un kada institucionala forma pastavét sadarbibai, jo
centralizéta planoSana var izradities katastrofala. Praksé centralizéta plano$ana batu jasasaurina
lidz brivi reguléjosam lidzdalibas mehanismam, kas lielakoties paredzéts ekologiskas ilgtspéjas
nodrosinasanai. Individu un lokalo kopienu razoSanas potencialam butu jalauj brivi realizéties,
lai notiktu lokalo energijas razoSanas un sadales tiklu strukturé$ana, izmantojot kolektivajai
sadarbibai raksturigo jaunrades spéju.

Politiskie pasakumi, pieméram, kWh razosanas/patérina subsidéana, ir viegli istenoja-
mi un varétu izradities diezgan efektivi parejas perioda, palidzot isa laika atpelnit ieguldito,
tadéjadi atbalstot stabila kapitala nepiecie$amo izplatiSanu. Tomér ir nepiecieSams saglabat
piesardzibu, jo $ada veida politika var neproporcionala veida apgratinat ekonomiski vajakos,
tadéjadi graujot nepieciesamas politiskas un ekonomiskas apvienibas, kas nodrosina vidusski-
ras pastavé$anu. Nelielu infrastruktaru gadijumos, kuru primarais mérkis ir kalpot geografiski
noteiktas sabiedribas vajadzibam, raZotaju starpa ir iespéjams attistit dazadus sadarbibas mo-
delus. Nebutu vélams subsidét akciju sabiedribu dibinasanu ar citam nododamam akcijam, un
ipaSumtiesibam, kuras batu strikti ierobezotas lokalas kopienas iedzivotaju lietosanai, batu ja-
biit universalam un nemainamam.

Ipasumtiesibas, administréana, isak — dalita tikla attiecibu arhitektiira, veido dazadu so-
cialo interesu sastapSanas un sadursmju punktu. Tadéjadi ta klast par centralo fokusa punktu
politikas veido$ana. Tai bus nepiecie$ams nodrosinat publiskumu (ne obligati saistitu ar valsti),
pilnigu neatkaribu no valsts parvaldes un lieliem uznémumiem, ka ari pieskirt tas lietoSanas
prioritaras tiesibas mazajiem, nevis lielajiem razotajiem. Lokalajam kopienam janodro$ina ie-
spéja buvét un vadit pasam savus tiklus.

Tehniska aprikojuma iericém, kas savieno razotajus, butu javeido atvérts dizains, un tam
butu jadarbojas atvérta protokola standarta komunikacija. Sada veida tiks nodrosinita iespé-
ja izvairities no valsts un lielo uznémumu monopolistiski stratégiskas kontroles tikla darbibas
(lidzigi paslaik iedibinatajam standartam, kas kontrolé telekomunikaciju infrastrukeiru), un
pastavés iespéja ieviest dazadus jaunievedumus. Taja pasa laika daudziem vidéjiem un nelieliem
uznémumiem, kuros koncentréjas daudz zinasanu un kuriem nav nepiecieSams riska kapitals,
tiks piedavata iespéja attistities. Razotaju kolektiva lidzdaliba, izmantojot atvérto arhitektiru,
paatrinas to sniegto pakalpojumu nostabilizésanos.

Sadarbiba ar universitatém, izpétes institatiem un privatiem uznémumiem veiktie pétiju-
mi var sniegt atbalstu atvértas planosanas istenodana. Pétijumu rezultatiem, vismaz gadijumos,
kad tie tapusi, izmantojot nodoklu maksataju naudu, ir noteikti jabat publiski pieejamiem ka
beziznémuma ipasuma licencém. Sadi pétijumu rezultatus bitu iespéjams izplatit tiesa veida,
un tos varétu izmantot arl nelielie uznémumi, kuriem trakst finansé$anas iespéju turpmakiem
pétijumiem.
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Tikls ta pasreizéja struktara vairak atgadina obligatu starpnieku, kur$ ir klatesoss jebkura
veida apmaina. Lai ari cik izdeviga $§1 doma neskistu, obligata starpnicka icjauksanas energijas
sadalé ienes hierarhisku elementu, kas savukart rada arbitrazas risku. Visbeidzot nelielo uzné-
mumu pardosanas cenam bus javeidojas briva veida un patérétajiem pasiem butu jaklast par
tieSajiem pircéjiem intelekeualaja, emancipétaja un P2P balstitaja energijas tirga. Sadam tik-
lam butu janodroina tie$s saslegums “no daudziem uz daudziem” uz savstarp&ju vienosanos
pamata. Tam savukart ir nepiecie$ama cita topologija un savstarpéjo saslégumu tehnologijas
atskiriba no tam, kas tiek izmantotas musdienas.

Tehnologiskas izvéles nevar raksturot ki sociali neitralas. Domingjosais diskurss sabiedri-
ba $im aspektam nepieskir pietickamu ievéribu, kas publiskajam dialogam liek nonake skietami
tehnokratiskas pretrunas. Energijas izvélés un argumentos, kadus piedava to aizstaviji, ir nepie-
cieSams saskatit labi savito korporativo interesu, socialo $kiru, socialo grupu un politiska speka
izpausmju tiklojumu.

Meés esam nonakusi gandriz visu mums aktualo politiskas un sabiedriskas sistémas “lielu-
mu” krustcel@s, kuri pienemti arvien jaunu vienosanos rezultata, un esam paklauti sistémiskas
krizes slogam un ieprieks nepieredzétiem ekologiskas kataklizmas draudiem. Politiskajiem spé-
kiem, kuri $aja vésturiskaja laika vélas but valdosie, japierada, ka vini var tike gala ar ilgtspéjigas
attistibas problému visas sabiedribas varda. Sada veida t. s. “zala attistiba” giis piekriSanu ko-
puma visa politiska spektra robezas. Tas centralais punkes ir energijas arhitekeara — elekeribas
razo$anas process. Saji punkta sastopas un saduras sabiedribas un $kiru intereses, ka ari izgais-
mojas dazadas stratégijas.

Sakara ar to, ka izplatiSanu nosaka tiesais razo$anas process, pati svarigaka P2P razo$anas
prieksrociba ir stabila, godigaka un vienlidzigaka bagatibu sadale ilgtermina. P2P energijas ra-
zo$ana lielaka dala sarazotas energjjas ir paredzéta individualai patérésanai, sasaurinot tirgus
jomu lidz energijas apmainai. Tas ir tikls, kas bez obligatas tre$as puses icjauksanas lauj veidot
atgriezenisku energijas plasmu lietotaju starpa, kas arvien vairak norobezo tirgus jomu no ofi-
cialas valatas cirkulacijas.

P2P razo$anas arhitekearas kvalitativie aspekti ir tie, kas lauj bavét jaunu autonomijas
un solidaritates ekonomiku kapitalisma razo$anas ietvaros. P2P energijas razo$ana lauj uzsake
triskar$u pardali: “no daziem un vareniem uz nelieliem un daudziem”, “no pilsétas uz laukiem”
un “no vecakam paaudzém uz jaunakam”. Pédéja pardale tick minéta ne tikai tapéc, ka jauniesi,
badami jauno tehnologiju lietotaji, passaprotami ienems vairak darbavietu un vairak izmantos
biznesa iespéjas, bet tapéc, ka ta paaugstinas vinu vides akciju vértibu.

Nestabila un ekonomiski nedrosa laika vidusskirai ir intuitivi skaidras P2P razo$anas pie-
davatas iespéjas. Ieguldot $aja razosanas veida, tiek raditas jaunas darbavietas, nodrosinati sta-
bili ienakumi un energija majas, vienlaikus i razosana ir videi draudziga. Jebkura gadijjuma ta
ir “drosibas salina” finansialo uzkrajumu veido$ana pretéji parazitiskajai finansialajai sistémai,
kura draud sabrukt. Ekonomisko gratibu perioda nodoklu maksataji nelabprat apsver ideju
ieguldit lidzeklus vides laba un ir pret privatu investiciju veido$anu, kuru produktus tiem bas
nepiecie$ams iegadaties vélak. Jo vairak tapéc, ka vini pasi var klut par So patérina pre¢u razota-
jiem. Sis apsvérums ir saistits ar politisko prasibu ieviest dalitu pieeju stabilaja kapitala (energi-
jas razoSanas lidzekliem) daudz lielaka méra, neka to sp&jam iztéloties Sodien.

Sis tendences fragmentira veida obrid tiek apzinitas sabiedriskas organizacijis un
pilsonu kustibas, kuras tiek pausta pretestiba organizétu korporativo intereSu un valsts
ietekmé eso$am politiskam un finansialam izvélém. No $is pozitivo parmainu idejas nav
iesp&jams izvairities, un ta turpinas saasinat politiskas debates. Lai pareja uz P2P energjjas
razo$anu noritétu ar labiem panakumiem, batu nepiecieSams veidoties “partnervalstim”,

t. i, valstim, kas no korporativo intere$u mecenatiem butu partapusas par tikla produktivo
aktivitagu atbalstitajam un organizétajam.

Autora piezimes

Si manifesta priek3gajéjs ir Dzordza Papanikolaou raksts “Vienadranga energijas razo$ana un sabiedriskie konflik-
ti zali orientétas attistibas laikmeta” (Peer to Peer Energy Production and the Social Conflicts in the Era of Green
Development), kas publicéts speciala, P2P energijai veltita izdevuma tie$saisté pieejama zurnala Re-public vietné
hetp://www.re-public.gr/en/?cat=53 (skatits 28.03.2010.). Pédéjo manifesta versiju ir labojis un papildinajis Va-
siliss Kostakiss.
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CHANGING LANDSCAPE OF
SUSTAINABILITY

on transformations of political,economic and social systems in contem-
porary society — introducing conceptual frameworks for distributed net-
works and P2P theory, interactive game — conceptual deconstruction of
capitalist system, integration of online network practice into local and

rural communities
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The Political Economy of Peer Production

Michel Bauwens

Not since Marx identified the manufacturing plants of Manchester as the blueprint for the new
capitalist society has there been a deeper transformation of the fundamentals of our social life.
As political, economic, and social systems transform themselves into distributed networks, a
new human dynamic is emerging: peer to peer (P2P). As P2P gives rise to the emergence of
a third mode of production, a third mode of governance, and a third mode of property, it is
poised to overhaul our political economy in unprecedented ways. This essay aims to develop a
conceptual framework (‘P2P theory’) capable of explaining these new social processes.

Peer to Peer

P2P does not refer to all behaviour or processes that takes place in distributed networks: P2P
specifically designates those processes that aim to increase the most widespread participation
by equipotential participants. We will define these terms when we examine the characteristics
of P2P processes, but here are the most general and important characteristics.

P2P processes:

— produce use-value through the free cooperation of producers who have access to dis-
tributed capital: this is the P2P production mode, a ‘third mode of production’ different from
for-profit or public production by state-owned enterprises. Its product is not exchange value
for a market, but use-value for a community of users;

— are governed by the community of producers themselves, and not by market allocation
or corporate hierarchy: this is the P2P governance mode, or ‘third mode of governance’;

— make use-value freely accessible on a universal basis, through new common property
regimes. This is ‘peer property mode’: a ‘third mode of ownership, different from private prop-
erty or public (state) property.

The Infrastructure of P2P

What has been needed to facilitate the emergence of peer to peer processes? The first require-
ment is the existence of a technological infrastructure that operates on peer to peer processes
and enables distributed access to ‘fixed’ capital. Individual computers that enable a universal
machine capable of executing any logical task are a form of distributed ‘fixed capital; avail-
able at low cost to many producers. The internet, as a point to point network, was specifically
designed for participation by the edges (computer users) without the use of obligatory hubs.
Although it is not fully in the hands of its participants, the internet is controlled through dis-
tributed governance, and outside the complete hegemony of particular private or state actors.
The internet’s hierarchical elements (such as the stacked IP protocols, the decentralized Do-
main Name System, etc.) do not deter participation. Viral communicators, or meshworks, are
a logical extension of the internet. With this methodology, devices create their own networks
through the use of excess capacity, bypassing the need for a pre-existing infrastructure. The
‘Community Wi-Fi’ movement, Open Spectrum advocacy, file-serving television, and alterna-
tive meshwork-based telecommunication infrastructures are exemplary of this trend.
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The second requirement is alternative information and communication systems which
allow for autonomous communication between cooperating agents. The web (in particular
the Writeable Web and the Web 2.0 that is in the process of being established) allows for the
universal autonomous production, dissemination, and ‘consumption’ of written material while
the associated podcasting and webcasting developments create an ‘alternative information and
communication infrastructure’ for audio and audiovisual creation. The existence of such an
infrastructure enables autonomous content production that may be distributed without the
intermediary of the classic publishing and broadcasting media (though new forms of media-
tion may arise).

The third requirement is the existence of a ‘software’ infrastructure for autonomous glo-
bal cooperation. A growing number of collaborative tools, such as blogs and wiki’s, embedded
in social networking software facilitate the creation of trust and social capital, making it possi-
ble to create global groups that can create use-value without the intermediary of manufacturing
or distribution by for-profit enterprises.

The fourth requirement is a legal infrastructure that enables the creation of use-value and
protects it from private appropriation. The General Public License (which prohibits the ap-
propriation of software code), the related Open Source Initiative, and certain versions of the
Creative Commons license fulfil this role. They enable the protection of common use-value
and use viral characteristics to spread. GPL and related material can only be used in projects
that in turn put their adapted source code in the public domain.

The fifth requirement is cultural. The diffusion of mass intellectuality, (i.e. the distribu-
tion of human intelligence) and associated changes in ways of feeling and being (ontology),
ways of knowing (epistemology) and value constellations (axiology) have been instrumental
in creating the type of cooperative individualism needed to sustain an ethos which can enable
P2P projects.

The Characteristics of P2P

P2P processes occur in distributed networks. Distributed networks are networks in which au-
tonomous agents can freely determine their behaviour and linkages without the intermediary
of obligatory hubs. As Alexander Galloway insists in his book on protocollary power, distrib-
uted networks are not the same as decentralized networks, for which hubs are obligatory. P2P
is based on distributed power and distributed access to resources. In a decentralized network
such as the U.S.-based airport system, planes have to go through determined hubs; however, in
distributed systems such as the internet or highway systems, hubs may exist, but are not obliga-
tory and agents may always route around them.

P2P projects are characterized by equipotentiality or ‘anti-credentialism.’ This means that
there is no a priori selection to participation. The capacity to cooperate is verified in the proc-
ess of cooperation itself. Thus, projects are open to all comers provided they have the necessary
skills to contribute to a project. These skills are verified, and communally validated, in the proc-
ess of production itself. This is apparent in open publishing projects such as citizen journalism:
anyone can post and anyone can verify the veracity of the articles. Reputation systems are used
for communal validation. The filtering is a posteriori, not a priori. Anti-credentialism is there-
fore to be contrasted to traditional peer review, where credentials are an essential prerequisite
to participate.

P2P projects are characterized by holoptism. Holoptism is the implied capacity and de-
sign of peer to processes that allows participants free access to all the information about the

other participants; not in terms of privacy, but in terms of their existence and contributions
(i.e. horizontal information) and access to the aims, metrics and documentation of the project
as a whole (i.e. the vertical dimension). This can be contrasted to the panoptism which is char-
acteristic of hierarchical projects: processes are designed to reserve ‘total’ knowledge for elite,
while participants only have access on a ‘need to know’ basis. However, with P2P projects,
communication is not top-down and based on strictly defined reporting rules, but feedback is
systemic, integrated in the protocol of the cooperative system.

The above does not exhaust the characteristics of peer production. Below, we will contin-
ue our investigation of these characteristics in the context of a comparison with other existing
modes of production.

P2P and Other Modes of Production

The framework of our comparison is the Relational Models theory of anthropologist Alan Page
Fiske, discussed in his major work The Structure of Social Life. The fact that modes of produc-
tion are embedded in inter-subjective relations — that is, characterized by particular relational
combinations — provides the necessary framework to distinguish P2P. According to Fiske, there
are four basic types of inter-subjective dynamics, valid across time and space, in his own words:

People use just four fundamental models for organizing most aspects of sociality most
of the time in all cultures. These models are Communal Sharing, Authority Ranking, Equal-
ity Matching, and Market Pricing. Communal Sharing (CS) is a relationship in which people
treat some dyad or group as equivalent and undifferentiated with respect to the social domain
in question. Examples are people using a commons (CS with respect to utilization of the par-
ticular resource), people intensely in love (CS with respect to their social selves), people who
“ask not for whom the bell tolls, for it tolls for thee” (CS with respect to shared suffering and
common well-being), or people who kill any member of an enemy group indiscriminately in
retaliation for an attack (CS with respect to collective responsibility). In Authority Ranking
(AR) people have asymmetric positions in a linear hierarchy in which subordinates defer, re-
spect, and (perhaps) obey, while superiors take precedence and take pastoral responsibility
for subordinates. Examples are military hierarchies (AR in decisions, control, and many other
matters), ancestor worship (AR in offerings of filial piety and expectations of protection and
enforcement of norms), monotheistic religious moralities (AR for the definition of right and
wrong by commandments or will of God), social status systems such as class or ethnic rankings
(AR with respect to social value of identities), and rankings such as sports team standings (AR
with respect to prestige). AR relationships are based on perceptions of legitimate asymmetries,
not coercive power; they are not inherently exploitative (although they may involve power or
cause harm).

In Equality Matching relationships people keep track of the balance or difference among
participants and know what would be required to restore balance. Common manifestations
are turn-taking, one-person one-vote elections, equal share distributions, and vengeance based
on an-cye-for-an-eye, a-tooth-for-a-tooth. Examples include sports and games (EM with re-
spect to the rules, procedures, equipment and terrain), baby-sitting co-ops (EM with respect
to the exchange of child care), and restitution in-kind (EM with respect to righting a wrong).
Market Pricing relationships are oriented to socially meaningful ratios or rates such as prices,
wages, interest, rents, tithes, or cost-benefit analyses. Money need not be the medium, and MP
relationships need not be selfish, competitive, maximizing, or materialistic — any of the four
models may exhibit any of these features. MP relationships are not necessarily individualistic;
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a family may be the CS or AR unit running a business that operates in an MP mode with re-
spect to other enterprises. Examples are property that can be bought, sold, or treated as invest-
ment capital (land or objects as MP), marriages organized contractually or implicitly in terms
of costs and benefits to the partners, prostitution (sex as MP), bureaucratic cost-effectiveness
standards (resource allocation as MP), utilitarian judgments about the greatest good for the
greatest number, or standards of equity in judging entitlements in proportion to contributions
(two forms of morality as MP), considerations of “spending time” efficiently, and estimates of
expected kill ratios (aggression as MP).!

Every type of society or civilization is a mixture of these four modes, but it can plausi-
bly be argued that one mode is always dominant and imprints the other subservient modes.
Historically, the first dominant mode was kinship or lineage based reciprocity, the so-called
tribal gift economies. The key relational aspect was ‘belonging’. Gifts created obligations and
relations beyond the next of kin, creating a wider field of exchange. Agricultural or feudal-type
societies were dominated by authority ranking, that is, they were based on allegiance. Finally, it
is clear that the capitalist economy is dominated by market pricing.

P2P and the Gift Economy

P2P is often described as a ‘gift economy’ (see Richard Barbrook for an example). However, it is our
contention that this is somewhat misleading. The key reason is that peer to peer is not a form of
equality matching; it is not based on reciprocity. P2P follows the adage: each contributes accord-
ing to his capacities and willingness, and each takes according to his needs. There is no obligatory
reciprocity involved. In the pure forms of peer production, producers are not paid. Thus, if there
is ‘gifting’ it is entirely non-reciprocal gifting; the use of peer-produced use-value does not create a
contrary obligation. The emergence of peer to peer is contemporaneous with new forms of the gift
economy, such as the Local Exchange Trading Systems and the use of reciprocity-based comple-
mentary currencies; however, these do not qualify as peer production.

That is not to say that these forms are not complementary, since both equality matching
and communal shareholding derive from the same spirit of gifting. Peer production can most
easily operate in the sphere of immaterial goods, where the input is free time and the available
surplus of computing resources. Equality matching, reciprocity-based schemes and coopera-
tive production are necessary in the material sphere where the cost of capital intervenes. At
present, peer production offers no solution to the material survival of its participants. There-
fore, many people inspired by the egalitarian ethos will resort to cooperative production, the
social economy, and other schemes from which they can derive an income, while at the same
time honouring their values. In this sense, these schemes are complementary.

P2P and Hierarchy

P2P is not hierarchy-less, not structure-less, but usually characterized by flexible hierarchies
and structures based on merit that are used to enable participation. Leadership is also ‘distrib-
uted” Most often, P2P projects are led by a core of founders, who embody the original aims of
the project, and who coordinate the vast number of individuals and microteams working on
specific patches. Their authority and leadership derives from their input into the constitution
of the project, and on their continued engagement. It is true that peer projects are sometimes

1 Fiske website. http://www.sscnet.ucla.edu/anthro/faculty/fiske/relmodov.hem

said to be ‘benevolent dictatorships’; however, one must not forget that since the cooperation
is entirely voluntary, the continued existence of such projects is based on the consent of the
community of producers, and on ‘forking’ (that is, the creation of a new independent project,
is always possible).

The relation between authority and participation, and its historical evolution, has been
most usefully outlined by John Heron:

“There seem to be at least four degrees of cultural development, rooted in degrees of
moral insight:

1) autocratic cultures which define rights in a limited and oppressive way and there are no

rights of political participation;

2) narrow democratic cultures which practice political participation through representa-

tion, but have no or very limited participation of people in decision-making in all other

realms, such as research, religion, education, industry etc.;

3) wider democratic cultures which practice both political participation and varying de-

gree of wider kinds of participation;

4) commons p2p cultures in a libertarian and abundance-oriented global network with
equipotential rights of participation of everyone in every field of human endeavor.”
These four degrees could be stated in terms of the relations between hierarchy, co-operation

and autonomy:
1) hierarchy defines, controls and constrains co-operation and autonomy;
2) Hierarchy empowers a measure of co-operation and autonomy in the political sphere
only;
3) Hierarchy empowers a measure of co-operation and autonomy in the political sphere
and in varying degrees in other spheres.
The sole role of hierarchy is in its spontaneous emergence in the initiation and continuous
flowering of autonomy-in-co-operation in all spheres of human endeavour.2

P2P and Communal Shareholding

With P2P, people voluntarily and cooperatively construct a commons according to the com-
munist principle: “from each according to his abilities, to each according to his needs.” The
use-value created by P2P projects is generated through free cooperation, without coercion to-
ward the producers, and users have free access to the resulting use value. The legal infrastruc-
ture that we have described above creates an ‘Information Commons.” The new commons is
related to the older form of the commons (most notably the communal lands of the peasantry
in the Middle Ages and of the original mutualities of the workers in the industrial age), but
it also differs mostly through its largely immaterial characteristics. The older commons were
localized, used, and sometimes regulated by specific communities; the new commons are uni-
versally available and regulated by global cyber-collectives, usually affinity groups. While the
new commons is centred around non-rival goods (that is, in a context of abundance) the older
forms of physical commons (air, water, etc.) increasingly function in the context of scarcity,
thus becoming more regulated.

2 Personal communication with the author
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P2P and the Market: The Immanence vs. Transcendence of P2P

P2P and the Market

P2P exchange can be considered in market terms only in the sense that individuals are free
to contribute, or take what they need, following their individual inclinations, with a invisible
hand bringing it all together, but without any monetary mechanism. They are not true markets
in any real sense: neither market pricing nor managerial command is required to make deci-
sions regarding the allocation of resources. There are further differences:

Markets do not function according to the criteria of collective intelligence and holoptism,
but rather, in the form of insect-like swarming intelligence. Yes, there are autonomous agents in
a distributed environment, but each individual only sees his own immediate benefit.

Markets are based on ‘neutral’ cooperation, and not on synergistic cooperation: no reci-
procity is created.

Markets operate for the exchange value and profit, not directly for use value.

Whereas P2P aims at full participation, markets only fulfil the needs of those with pur-
chasing power.

The disadvantages of markets include:

They do not function well for common needs that do not involve direct payment (na-
tional defence, general policing, education and public health). In addition, they fail to take into
account negative externalities (the environment, social costs, future generations).

Since open markets tend to lower profit and wages, they always give rise to anti-markets,
where oligopolies and monopolies use their privileged position to have the state rig’ the market
to their benefit.

P2P and Capitalism

Despite significant differences, P2P and the capitalist market are highly interconnected. P2P is
dependent on the market and the market is dependent on P2P.

Peer production is highly dependent on the market for peer production produces use-
value through mostly immaterial production, without directly providing an income for its pro-
ducers. Participants cannot live from peer production, though they derive meaning and value
from it, and though it may out-compete, in efficiency and productivity terms, the market-based
for-profit alternatives. Thus peer production covers only a section of production, while the
market provides for nearly all sections; peer producers are dependent on the income provided
by the market. So far, peer production has been created through the interstices of the market.

But the market and capitalism are also dependent on P2P. Capitalism has become a sys-
tem relying on distributed networks, in particular on the P2P infrastructure in computing and
communication. Productivity is highly reliant on cooperative teamwork, most often organ-
ized in ways that are derivative of peer production’s governance. The support given by major
IT companies to open-source development is a testimony to the use derived from even the
new common property regimes. The general business model seems to be that business ‘surfs’
on the P2P infrastructure, and creates a surplus value through services, which can be pack-
aged for exchange value. However, the support of free software and open sources by business
poses an interesting problem. Is corporate-sponsored, and eventually corporate managed, FS/
OS software still ‘P2P’: only partially. If it uses the GPL/OSI legal structures, it does result in
common property regimes. If peer producers are made dependent on the income, and even

more so, if the production becomes beholden to the corporate hierarchy, then it would no
longer qualify as peer production. Thus, capitalist forces mostly use partial implementations of
P2P. The tactical and instrumental use of P2P infrastructure, (collaborative practices) is only
part of the story. In fact, contemporary capitalism’s dependence on P2P is systemic. As the
whole underlying infrastructure of capitalism becomes distributed, it generates P2P practices
and becomes dependent on them. The French-Italian school of ‘cognitive capitalism’ stresses
that value creation today is no longer confined to the enterprise, but beholden to the mass
intellectuality of knowledge workers, who through their lifelong learning/experiencing and
systemic connectivity, constantly innovate within and without the enterprise. This is an impor-
tant argument, since it would justify what we see as the only solution for the expansion of the
P2P sphere into society at large: the universal basic income. Only the independence of work
and the salary structure can guarantee that peer producers can continue to create this sphere of
highly productive use value.

Does all this mean that peer production is only immanent to the system, productive of
capitalism, and not in any way transcendent to capitalism?

P2P and the Netarchists

More important than the generic relationship that we just described, is the fact that peer to
peer processes also contribute to more specific forms of distributed capitalism. The massive use
of open source software in business, enthusiastically supported by venture capital and large IT
companies such as IBM, is creating a distributed software platform that will drastically under-
cut the monopolistic rents enjoyed by companies such as Microsoft and Oracle, while Skype
and VoIP will drastically redistribute the telecom infrastructure. In addition, it also points to
a new business model that is ‘beyond’ products, focusing instead on services associated with
the nominally free FS/OS software model. Industries are gradually transforming themselves
to incorporate user-generated innovation, and a new intermediation may occur around user-
generated media. Many knowledge workers are choosing non-corporate paths and becoming
mini-entrepreneurs, relying on an increasingly sophisticated participatory infrastructure, a
kind of digital corporate commons.

The for-profit forces that are building and enabling these new platforms of participation
represent a new subclass, which I call the netarchical class. If cognitive capitalism is to be de-
fined by the primacy of intellectual assets over fixed capital industrial assets, and thus on the
reliance of an extension of IP rights to establish monopolistic rents, (as the vectoral capital-
ists described by Mackenzie Wark derive their power from the control of the media vectors)
then these new netarchical capitalists prosper from the enablement and exploitation of the
participatory networks. It is significant that Amazon built itself around user reviews, eBay lives
on a platform of worldwide distributed auctions, and Google is constituted by user-generated
content. However, although these companies may rely on IP rights for the occasional extra
buck, it is not in any sense the core of their power. Their power relies on their ownership of the
platform.

More broadly, netarchical capitalism is a brand of capital that embraces the peer to peer
revolution, all those ideological forces for which capitalism is the ultimate horizon of human
possibility. It is the force behind the immanence of peer to peer. Opposed to it, though linked
to it in a temporary alliance, are the forces of Common-ism, those that put their faith in the
transcendence of peer to peer, in a reform of the political economy beyond the domination of
the market.
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Transcendent Aspects of P2P

Indeed, our review of the immanent aspects of peer to peer, on how it is both dependent and
productive of capitalism, does not exhaust the subject. P2P has important transcendent aspects
which go beyond the limitations set by the for-profit economy: peer production effectively
enables the free cooperation of producers, who have access to their own means of production,
and the resulting use-value of the projects supercedes for-profit alternatives.

Historically, though forces of higher productivity may be temporarily embedded in the
old productive system, they ultimately lead to deep upheavals and reconstitutions of the po-
litical economy. The emergence of capitalist modes within the feudal system is a case in point.
This is particularly significant because leading sectors of the for-profit economy are deliberately
slowing down productive growth (in music; through patents) and trying to outlaw P2P pro-
duction and sharing practices.

peer governance transcends both the authority of the market and the state
the new forms of universal common property, transcend the limitations of both private and
public property models and are reconstituting a dynamic field of the Commons.

At a time when the very success of the capitalist mode of production endangers the bio-
sphere and causes increasing psychic (and physical) damage to the population, the emergence
of such an alternative is particularly appealing, and corresponds to the new cultural needs of
large numbers of the population. The emergence and growth of P2P is therefore accompanied
by a new work ethic (Pekka Himanen’s Hacker Ethic), by new cultural practices such as peer
circles in spiritual research (John Heron’s cooperative inquiry), but most of all, by a new politi-
cal and social movement which is intent on promoting its expansion. This still nascent P2P
movement, (which includes the Free Software and Open Source movement, the open access
movement, the free culture movement and others) which echoes the means of organization
and aims of the alter-globalization movement, is fast becoming the equivalent of the socialist
movement in the industrial age. It stands as a permanent alternative to the status quo, and the
expression of the growth of a new social force: the knowledge workers.

In fact, the aim of peer to peer theory is to give a theoretical underpinning to the trans-
formative practices of these movements. It is an attempt to create a radical understanding that
a new kind of society, based on the centrality of the Commons, and within a reformed market
and state, is in the realm of human possibility. Such a theory would have to explain not only
the dynamic of peer to peer processes proper, but also their fit with other inter-subjective dy-
namics. For example, how P2P molds reciprocity modes, market modes and hierarchy modes;
on what ontological, epistemological and axiological transformations this evolution is resting;
and what a possible positive P2P ethos can be. A crucial element of such a peer to peer theory
would be the development of tactics and strategy for such transformative practice. The key
question is: can peer to peer be expanded beyond the immaterial sphere in which it was born?

The Expansion of the P2P mode of production

Given the dependence of P2P on the existing market mode, what are its chances to expand
beyond the existing sphere of non-rival immaterial goods?

Here are a number of theses about this potential:

P2P can arise not only in the immaterial sphere of intellectual and software production,
but wherever there is access to distributed technology: spare computing cycles, distributed tel-
ecommunications and any kind of viral communicator meshwork.

P2P can arise wherever other forms of distributed fixed capital are available: such is the
case for carpooling, which is the second most used mode of transportation in the U.S.

P2P can arise wherever the process of design may be separated from the process of physi-
cal production. Huge capital outlines for production can co-exist with a reliance on P2P proc-
esses for design and conception.

P2P can arise wherever financial capital can be distributed. Initiatives such as the ZOPA
bank point in that direction. Cooperative purchase and use of large capital goods are a possibil-
ity. State support and funding of open source development is another example.

P2P could be expanded and sustained through the introduction of universal basic income.

The latter, which creates an income independent of salaried work, has the potential to
sustain a further development of P2P-generated use-value. Through the ‘“full activity’ ethos
(rather than full employment) of P2P, the basic income receives a powerful new argument: not
only as efficacious in terms of poverty and unemployment, but as creating important new use-
value for the human community.

However, as it is difficult to see how use-value production and exchange could be the only
form of production, it is more realistic to see peer to peer as part of a process of change. In such
a scenario, peer to peer would both co-exist with and profoundly transform other intersubjec-
tive modes.

A Commons-based political economy would be cantered around peer to peer, but it
would co-exist with:

A powerful and re-invigorated sphere of reciprocity (gift-economy) cantered around the
introduction of time-based complementary currencies.

A reformed sphere for market exchange, the kind of ‘natural capitalism’ described by Paul
Hawken, David Korten and Hazel Henderson, where the costs for natural and social reproduc-
tion are no longer externalized, and which abandons the growth imperative for a throughput
economy as described by Herman Daly.

A reformed state that operates within a context of multistakeholdership and which is no
longer subsumed to corporate interests, but act as a fair arbiter between the Commons, the
market and the gift economy.

Such a goal could be the inspiration for a powerful alternative to neoliberal dominance,
and create a kaleidoscope of ‘Common-ist’ movements broadly inspired by such goals.
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Resources

Pluralities/Integration monitors P2P developments and is archived at: hetp://integralvisioning.org/index.php?

topic=p2p
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A longer manuscript and book-in-progress on the subject is available at: http://integralvisioning.org/article.php?
story=p2ptheoryl

The Foundation for P2P Alternatives has a website under construction at: http://p2pfoundation.net/index.php/
Manifesto
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Social Regulation under Market Deregulation

Lina Dokuzovic¢

Abstract

The article accompanies a conceptual artistic interactive game, which examines current so-
cio-political and economic conditions, currently facing an increasing instability and crisis. It
should show, through the consistent failed attempts at the goal of maintaining stability in a
balancing act that variables such as racist and sexist media and exploited labor contribute to
the social regulation of “otherness,” as a flip-side to “sustaining” a failing and increasingly de-
regulated capitalist economy. It posits the Law of Thermodynamics, “energy cannot be created
or destroyed, only converted from one form to another” within the interlinked context of capital,
finance and social roles. The Second Law of Thermodynamics, however, which succeeds the
aforementioned one, introduces entropy as an integral variable in energy production, therefore
stating that there is a perpetual tendency towards a condition of destruction that increases
with time. Following this hypothesis, a system which is not, and cannot ever be in equilibrium
onits own, will eventually reach a limit — which is presented here as the limit to the resources of
capital. A relationship between economic production and the production of modes of life, with
emphasis on the role of the increasing limits to the resources of capital, is therefore exposed
and deconstructed in which social divisions, policies of inclusion and exclusion, and modes of
life play the key role in balancing an increasingly deregulated, unstable economy.

Keywords: sustainability, crisis (capitalist, social), coloniality, deregulation

It is the political game of profit and destruction, balanced and maintained by sovereignty,
which I aim to illustrate through a serious game that identifies those structures. For this aim,
I borrow from Rudolf Clausius’ First Law of Thermodynamics, from 1850 — “Energy cannot
be created or destroyed, only converted from one form to another” — and apply the Second
Law of Thermodynamics (Nicolas Léonard Sadi Carnot, 1824) — with time, these shifting rela-
tions see a progressive pull towards their own entropy — for a clearer understanding of a forced
equilibrium within capitalist instability. I substitute the energy of the first law with the inter-
linked shifting relations between capital, social roles, and finance and replace the entropy in the
second with the limits to the resources of capital, ultimately referring to the current economic
crisis and the theoretical proposals of zecropolitics (Achille Mbembe).

It is the moment of separation and the instrumentalization of language which signifies a
powerful stronghold over freedom. This instrumentalization grounds the “development” be-
tween a colonial foundation of expropriation and its shift to a neocolonial appropriation un-
der capitalism. With an increasingly liberalized, therefore deregulated economy, an increased
regulation of the social has taken place in order to force and maintain an equilibrium which
cannot otherwise be obtained in an inherently unstable system. The economic “progress” of
capitalism cannot maintain equilibrium, because it does not pay its dues to the social — that
which it takes from. The individual takes priority over the social obligation of protecting the
necessities of the many; therefore exchanging — almost as a currency — one individual’s free-
dom for that of another, allowing the definition of the “other” to facilitate and simplify this
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process, forcing regulative apparatuses for its maintenance. As the system constantly reaches
towards compromises for a desired equilibrium for preventing crises, that very system is in fact
itself a crisis.

Life — Living and Dead Labour

An era of mass production was established with the development of machinery during early lib-
eral capitalism. It was this transition to dead labour, which displaced the forms of exploitation
of living labour, and paved the way for an increasingly obscured relationship between life and
non-life. The efficiency, gained from a reduction of space, allowed for a transfer between the
modes and landscapes of exploitation. According to Marx, the separation between producers
and the modes of production defines primitive accumulation. It is this spatiality, this separa-
tion, which indicates the early modes of privatization and expropriation: divide and conquer.

In addition to the more flexible forms of accumulation, technology has introduced more
efficient methods of social regulation. The social is not only regulated through police forces.
Education and the media provide a more recreational form of social regulation. This indicates
an appropriation of the very methods of regulation as a commodity. The ever-evolving, ever-
developing regulation of the social protects the deregulation of the flow and multiplication of
capital, producing profit through its very existence. A general morality, which expands through
and alongside both the media and education, is defined and imposed onto entire regions by
sovereignty, being distributed globally.

The globalized homogenization of the modes of social regulation maintain a desired
ideology, producing “otherness,” sexism and racism, immobilizing the potential for resistance
through a pathological relationship of separation and remedy. The identification of that separa-
tion could potentially incite confrontation and antagonism between the social classes, posing a
threat to comfortable middle class life. The remedies of social regulation, behaving as a Trojan
Horse, teamed with spatial division — both tangible and virtual — support their very mainte-
nance. Biopolitical management, however, marks an adaptation forced by a threat to capital,
indicating a continuously evolving string of reactions to the failure of an entropic “develop-
ment,” which consistently reaches its own limits. This failure, predicted by such individuals as
Rosa Luxemburg more than a century ago, is said to be inevitable as it is at the very core of the
capitalist system. That system, therefore, functions as the suspended rotation of a perpetuating
balancingact over an inherent instability.

Space — (Neo-)Colonialism and Suspension

The expansion — the appropriation of space — under colonialism was consistently met by the
challenges of physical and national limitations. Within its expansion, the unequal development
of capitalization aided in a shift to the zeo-colonial. While the colony allows for a tremendous
potential for profit, the costs of maintaining external colonies surpass those of maintaining
internal post-colonial subjugation and neocolonial expansion. Mbembe (2003, 14) states that
the colony “represents a permanent state of exception where sovereignty is the exercise of power
outside the law, where ‘peace was more likely to take on the face of a war without end” and
where violence could operate in the name of civilization.” These conditions paralyze the por-
tion of the law that protects its citizens, therefore, allowing it to exist for the sole purpose of
regulation. A suspension, in which the citizenry is no longer protected as such, occurs.
Suspension appropriates an invisible space in order to monitor and create “otherness”

on its own territory. It normalizes the conditions of market expansion and neutralizes resist-
ance. The working conditions of migrant populations exist as a permanent “exception.” This
regulation is one of the primary forces within First World capital, comprising a Second Class,
within the First World. As capital travels across borders, the elimination or stark restriction of
migrants’ rights utilizes the same power of mobility against their very own choice of mobility.
The migrant work force enters a pathological duality of illegalization, fuelling the sovereign
nation with hyper-exploited labour power. This regulation passes beyond the boundaries of
the colony onto the colonization of the body itself, and envelops both immigrants on sovereign
territory as well as the profit produced through the unequal development of capitalism, such
as the current hyper-development in the “East,” fuelling and regulating the unstable advanced
neoliberalism of the “West.” “Eastern” economic systems, which previously experienced eco-
nomic regulation, are now exploding under the imposition of “freedom” — freedom of market
growth. With the globalization of “freedom,” come the aforementioned homogenized ideolo-
gies of the media and education, as well as globalized police forces and border control.

The imposition of “freedom” has been granted as development aid, during the collapse of
formerly-regulated policies. The trauma of the conditions, often post-war, which induced this
collapse, has left open wounds worldwide. These open wounds have provided an entry-point
for the “freedom” and neocolonial flow of capital. Rather than allowing for the wounds to
heal on their own, interference has been made, forcing the wound to remain open, while being
dressed with bandages. The wound and trauma which lies below the dressing is forced to re-
main open and soothed through the social regulation and material gratification, made through
the import of goods — fashion, television, trends, general aesthetics, etc. This pathology, of
treating trauma with regulated relief, signifies the condition under which transitional societies
exist and the conditions under which the First World is able to maintain and profit from the
imposition of the instability of its own structures.

Time — Turnover of Capital and Life

As space has become colonized, neocolonized, internalized and virtualized, time has taken
over as a crucial tool in enabling the perpetual suspended escalation of zurnover. A transition
from space as a key variable in profit, i.e. expanding imperial growth, has signalled time for the
stimulation of turnover as the primary variable in surplus value creation. A mode of produc-
tion introduced in Japan in the 1950s and accepted widely in the US in the 1980s, referred to
as JIT, has become one of the standards in manufacturing. JIT refers to Just-in-Time Produc-
tion. The APICS dictionary defines it as: “A philosophy of manufacturing based on planned
elimination of all waste and on continuous improvement of productivity.” The “waste” refers to
anything which does not produce value, primarily referring to the space necessary for produc-
tion. A mode of ultra-management results in which all manufacturing centres are so tightly
linked that no inventory — the ultimate waste — can result. The tight linking of work centres
creates a balanced flow of production, similar to Ford’s assembly line — on a global level. The
flow and rate of turnover can, therefore, be protected and facilitated with the utmost efficiency.

It is this turnover which regulates a suspension of finance. The conditions which sup-
port finance capital — the suspension of imaginary moneys — are the same which support the
state of exception, with their suspension being monitored and managed at a maximized speed.
Parallel to the suspension of states of exception and emergency, running through the circula-
tion of moneys, comes the very same application onto human life. It allows human life to be
instrumentalized in such a way — or even speculated on — as with the stock market or other
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intangible concepts like finance capital. Keep all the balls in the air, and more can be added to
the circulation — just make sure they never fall.

The exploitation of space and time s resources denotes an inward turn, while it is space
and time, which compose the basis of life, beyond the very life itself and the natural resources
required for it. It becomes the exploitation of exploitation. Through the appropriation of the
very functionality, something real has been created out of something imaginary. Invisible funds

are juggled. Invisible funds are suspended. Life is juggled. Life is suspended.

Death — Regulation of Human Life

There is alimit to the means of living labour production. An intensification of labour can be seen
across the board. Burnout becomes increasingly common from the First to the Third World,
with the unequal development of capitalization providing a temporary stockpile of living and
dead resources to cover the economic crises of advanced neoliberalism. The “development” of
the less endowed maintains the stability of the sovereign in a parasite-host relationship. In biol-
ogy, the precise terminology used to define the basis of parasitism is “colonization and disper-
sal,” “appropriation of habitat,” “imposed pathology” and “exploitation for resources.” While
the link between parasite and host is always symbiotic, thus in some way benefiting and ailing
both involved, there is a flip-side, referred to in biology as “parasitoidism” — or “necrotrophy.”
Necrotrophy is defined by a parasite implanting itself within the host organism in such a way
that it inevitably forces the host’s death with its own. This form of dependence goes beyond
colonial expansion and pathological modification to utilizing life and death as the result of the
limit to resources.

This parasitism to death must be examined within the context analyzed by Achille
Mbembe and Subhabrata Bobby Banerjee, who coined the terms “necropolitics” and “necro-
capitalism.” A new mode of internalization has been imposed through the transition to zecro-
politics, which needs to be understood in its relation to necrocapitalism. Necropolitics is defined
by Mbembe as the “Contemporary forms of subjugation of life to the power of death” (Mbembe
2003, 39). Banerjee defines necrocapitalism as that which “...emerges from the intersection of
necropolitics and necroeconomics, as practices of accumulation in colonial contexts by specific
economic actors — multinational corporations for example — that involve dispossession, death,
torture, suicide, slavery, destruction of livelihoods and the general management of violence,”
and continues quoting Wood, as that which “..creates states of exceptions where ‘democratic
rights are confined to a political sphere” while continuing forms of domination, exploitation
and violence in other domains (Wood 2003, 80).”

The limits to the resources of capital have led to an appropriation of the mzeans of exploit-
ing resources — living and dead labour, time, space, life and death — as a form of capital crea-
tion, devouring the very individuals liberalism is based on. The opportunistic “development”
of incompatible dichotomies instrumentalizes the divisions of “otherness” and requires an im-
position of a false equilibrium, rather than the dialectical development of the self and other,
implying the responsibility required in the sustenance of both, which could lead to a proposed
freedom and equilibrium. Resistance to that unfair distribution is subdued through division,
through the adaptive process of capitalism’s failure and adaptation — or development — and
through the appropriation of that very resistance and the languages it is articulated in. The very
elements which emphasize the current economic collapse/crisis are the very same token with
which life is threatened and regulated, where deregulation and regulation necessarily rely on
one another in order to exist, therefore, as a — regulation under deregulation.

Application to media art, performativity and games

My game acts as an interactive platform for the visualization of the concept outlined, as the
materialization of theory and as a space for experimentation. My proposal for the game and
its operation is based on the theoretical proposal that social roles, finance, and capital cannot
be created or destroyed, but only (ex-)changed from one form to another - just as the law of
thermodynamics establishes with energy — on a larger global scale regarding the global capital-
ist order.

The game is composed of a playing board. It is a diagram/mapping artwork that breaks
down the theoretical concept. It is played on with magnetic pieces. The moves are defined by a
card set. The playing area itself is a magnetic framework, which collapses by its own weight or
instability, depending on the weight of the moving magnetic pieces across it. The goal is to try
and simulate the theory of social regulation vs. economic deregulation without letting the domed
game board collapse. The magnetic pieces move outwards across the dome and tilt it through its
weight, therefore, the player must enact how the exchange of energy, labour, life and resources
must be stabilized in order to avoid a larger crisis of economy, or more importantly, of society.

Therefore, my game, through the re-appropriations of formats of high potentiality, dem-
onstrates and simultaneously performs a mapping that points toward the intersection between
visual art, theory, experimentation and education. The game should ultimately show that if we
understand the logic in a simulated environment, we can learn to fight back where it is needed
in the real space of the economic, social and political.
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Connections between Rural and Online
Cooperation in Finland

Andrew Gryf Paterson

Summary

This article introduces and explores connections between rural traditions and contemporary
projects of voluntary cooperation, within emergent online network practices. The key examples
are mainly from Finland, situated in the Baltic Sea context, and internet developments based in
USA. Reflections are made on the emergence of such connections during a trans-disciplinary
seminar organised by the author. The main body of the essay mixes social and network culture
history, including rural village community support, known as “talkoot” in the Finnish language,
its establishment within cooperative development during the 20" century, and the information
communications and technology society of contemporary Finland. Discussions of collaborative
web platforms such as wikis and “crowd-sourcing” open up questions considering their relation
to older cultural traditions. The Finnish language phrase “tietotalkoot” is introduced to describe
collaborative knowledge building. The author concludes that with the expansive potential of net-
work culture meeting concentrated local action, responsibilities and reflections on equal benefit
are important.

Keywords: rural cooperation, Finnish cultural history, work-party, Mutual Aid, social economy,
information society, participatory platforms, wiki, online networks, sustainability, practice-led
research

Introduction

I write reflecting upon connections which emerged from planning the Alternative Economy
Cultures (A/t.Econ.Cult) programme of Pixelache Festival, during winter 2008-2009 and, in
particular, the seminar event on 3rd April 2009 in Helsinki. To give some contextual back-
ground to this event, Pixelache is both a cultural festival and an organized network’. It brings
together people interested in topics such as electronic arts; participatory cultures and subcul-
tures, including the exploration of grassroots organizing and networks; politics and economics
of media/technology; media literacy and engaging environmental issues. Social, intellectual,
financial and institutional capital at Pixelache has gathered over the years since 2002, but it is
still based mostly on volunteer or underpaid work.

As initiator and producer of the A4/t.Econ.Cult programme, my intention, in the spirit of
open-minded research, was to create a “gathering-forum” to “See-hear-glean” intuitions, cu-
riosities, overlaps, agendas, connections, and antagonisms in/between alternative economics,
creative practice, activism, entrepreneurship and network cultures. Similar to that ambition,
this paper sets out to foster and develop conversation between rural, network-culture, and co-
operative-studies researchers, organizers, activists, and cultural practitioners of different gen-
erations. The A/t.Econ.Cult programme emerged on the basis of social connections and what
Pierre Bourdieu describes as “social capital” (Bourdieu 1986, 241-258). I mean by this that it
was build on the wealth of social relations which I had accumulated during my organizational
practice over several years based in Helsinki, and travels to elsewhere.

1 For more about Pixelache Festival and Network, see: http://www.pixelache.ac (accessed 15.03.2010).

Towards this aim, I set up an encounter between the Finnish tradition of zalkoor (known
among Swedish-speaking Finns as zalko) and the information communication technology
(ICT) society which is common in Northern Europe, and particularly identified with in con-
temporary Finland.

Rural Cooperation

Tapani Koppi identifies all of the following characteristics of zalkoor cooperation: “People get-
ting together for joint work efforts, based on voluntary participation, and collective reward
through hospitality and enjoying of the shared work performance” (Képpi 2009, slide 2). As
neighbourly assistance, work is unpaid, and hospitality would normally mean food and drinks,
maybe music, singing and dancing at the end, provided by the one who has called for the za/k-
oot. Interestingly, the term is almost always referred to in plural form. “Temporary or occasional
needs of united action” (Ibid.), writes Koppi, is another characteristic, including regular sea-
sonal events such as spring tidying of common yards, autumn harvests, or “assistance in con-
structing houses, roads, bridges, community festivals” (Ibid.) and later also “material resources
or fundraising campaigns”. Supporting weaker neighbours or those in need, for example, “in
case of burnt house, lost crop, illness or death of spouse” (Ibid.), would be a shared responsibil-
ity in the community.

Koppa calls these basic elements combining to form a “win-win” situation, including
shared benefits which increase the prosperity of the community and its members, making
participation rewarding socially, emotionally and economically. He argues that it makes co-
operation “profitable in the long-run”, easy to learn and flexible in application (Ibid.).

However, individual deviance to this common practice might prove to be costly. Refer-
ence is made in the English-language Wikipedia entry for zalkoot, of peer-pressure to partici-
pate: “one’s honour and reputation may be severely damaged if one doesn’t show up, or proves
to be a poor worker” and being stingy in rewarding the work may “result in a person being
persecuted for the rest of his or her life”. Whether this is true or not, when traditionally many
rural families lived in isolated farms, many kilometres from the nearest village, the positive
benefits of participating are easy to imagine; and the negative consequences of not contributing
one’s share likewise.

In explaining the historical roots of zalkoot, Koppa made reference to the combination of
extreme climate in Finland — long winters, short summers — and tough agro-ecological condi-
tions which have encouraged cooperative energies in the country’s rural communities. Similar
conditions prevail in other Northern climates, and not surprisingly, if one looks to other cul-
tures and languages of Northern and Eastern Europe, the Finnish word #alkoot can be trans-
lated®. A hyper-linked wander through different languages on Wikipedia yields the following:

Latvians and Lithuanians use the word zalka, while in Estonian it is described as zalgud.
The Belarusian word, Tasoxa (taloka), is said by some to be a linguistic borrowing of one of
the Baltic languages, and possibly refers to the ancient word for the pagan spirit of harvest and
fertility (Skvorchevsky 2005). Furthermore, there is a very similar word in Ukrainian, To10xa
(toloka), and in Polish it is known as #foka.

2 'This more stigmatic aspect of talkoot is referenced from Wikipedia entry in English, see URL: http://
en.wikipedia.org/wiki/Talkoot (Accessed 15.03.2010).

3 Curiously, the Finnish-language entry for zalkoor in Wikipedia has a lesser description than the English
language version of the same page. Other languages cross-referenced on Wikipedia include Estonian, Russian,
Ukrainian, Polish, German, Norwegian and English -languages consulted and translated. Lithuanian and
Latvian sites did not have entries for word zalka.
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For Russian speakers the word To10xa has slightly different connotations of being close
to “busyness’, with many people around. However, the Bolshevik Revolution in Russia intro-
duced the word cy660Tnux (subbotnik), with Lenin famously involved himself in promoting
this mass voluntary cooperation in his communique of 1920: “The First Subbotnik On The
Moscow-Kazan Railway” (Lenin 1965). To note, however, in my exploratory, informal discus-
sion with people who lived within the Soviet Union, and especially those subordinated by it,
for example Latvians, there is a clear ideological and semantic distinction between this activity,
and the pre-revolution tradition.

In the western part of Northern Europe, in Norway, the equivalent word is Dugnad,
after the old Norse word for “help”. The root of the English term “Bee” is similar. But this
word should not be confused with that of the social insect. Instead, it refers to a circle of per-
sons, meeting in order to ease the boredom of a repetitive activity (as with spinning or husk-
ing grain)* In distinction, German-language speakers use the word Nachbarschafishilfe, more
clearly referring to whom the help is directed: neighbours. European settlers to North America
in the 18th century instead referred to what was often being done, for-example, barn-raising.
In this text, I use the phrase ‘work-party’ as the English translation of ‘talkoot’ which is clear in
describing the activities involved.

Historical Durability of Mutual Aid

How many of these words are in regular or semi-regular use? All these words, for voluntarily
working together, adding efficiency though sharing in kin and village community structures,
are synonymous with what Peter Kropotkin described in the 1890s as “mutual aid” (Kropotkin
2008).

Kropotkin published a series of papers, collated under the title Mutual Aid: A Factor of
Evolution, in 1902. Within them, he argued against then-current social Darwinist thinking,
countering that mutual aid was just as important a factor in human evolution as self-assertion,
common to people all over Europe, and other parts of the world. It was his understanding that
this practice had been knowingly suppressed in recent centuries by various state-based institu-
tions. As Kropotkin wrote:

The village communities were bereft of their folkmates, their courts and independent ad-

ministration; their lands were confiscated .. Political education, science, and law were

rendered subservient to the idea of state centralization. It was taught in the universities
and from the pulpit that the institutions in which men formally used to embody their
needs of mutual support could not be tolerated in a properly organized state; that the
state alone could represent the bonds of union between its subjects; that federalism and
‘particularism’ were the enemies of progress, and the state was the only proper initiator of
further development (Ibid, 138-139).
Kropotkin was a firm believer in the durability of rural life-ways, “honeycombed with habits
and customs of mutual aid and support; that important vestiges of the communal possession
of soil are still retained” (Ibid, 159). He saw these social and mutually-beneficial ways of doing
things, as being reconstituted also in the industrial societies. Writing as an anarchist-commu-
nist activist, in a period of emerging modern European nationalism and state capitalism, he
was inspired and encouraged by the labour and counter-movement of his time, which included
socialism, unionism, free association and cooperativism. These were movements he heard of

4 Fromthe Wikipedia entry in English for “Bee”, see URL: http://en.wikipedia.org/wiki/Bee_%28gathering%29
(Accessed 15.03.2010).

and witnessed in Germany, Holland, Denmark, France, Switzerland and England. Beyond the

labour movements, he was also inspired by a similar energy among all different aspects of peo-

ple’s lives:
I ought perhaps to mention also the friendly societies, the unities of oddfellows, the vil-
lage and town clubs organized for meeting the doctors’ bills, the dress and burial clubs,
the small clubs very common among factory girls, to which they contribute a few pence
every week, and afterwards draw by lot the sum of one pound, which can at least be used
for some substantial purchase, and many others. A not inconsiderable amount of socia-
ble or jovial spirit is alive in all such societies and clubs, though the ‘credit and debit” of
each member are closely watched over. But there are so many associations based on the
readiness to sacrifice time, health, and life if required, that we can produce numbers of
illustrations of the best forms of mutual support (Ibid, 166).

Co-operative Development in Finland

At the time when Kropotkin’s theory on mutual aid was being published, Finland, as a restless
autonomous grand duchy of the Russian Empire, was still largely an agrarian country. Of a pop-
ulation of three million, four-fifths lived and worked in the forests and fields. However, it was
also the time when the organized cooperative movement arrived in Finland. Following travels
in Germany and Austria, Hannes and Hedvig Gebhard were inspired by the farm economics
which they witnessed there, and decided to pioneer cooperatives in Finland. Formalised in
1899, they set up the ‘Pellervo Society’. Markku Kuisma, writing in the introductory chapter
of The Pellervo Story, reminds the reader: “Emerging industries, particularly the forest industry,
depended on rural resources and labour .. The distress of the landless masses .. was one of the
most serious social problems of the age” (Kuisma, Henttinen et. al. 1999, 10). The organized
cooperative movement, based on social capital and its economics, was an attempt to tackle such
issues, and this form of enterprise was encouraged as a way of developing political conscious-
ness among farmers.

Modern forms of zalkoor developed during the Winter War (1939-40) and the Continu-
ation War (1941-45) with the Soviet Union. Képpi writes that people of the “home front” —
mostly women filling roles in productive work as farm-heads, industrial workers and other pro-
fessionals — became involved in less-traditional forms of volunteerism: gathering raw materi-
als, scrap metal, foraged food, paper, rags and other energy forms. In other words, they were
“keeping the infrastructure alive” both in the city, and in the countryside (Koppa 2009, slide
7). Képpa describes how during the war period Suomen talkoor (Finland’s-bee) was established
as an organization, and later, Suurtalkoot (Great-bee), a coalition of 58 national civil society
associations. As a consequence, a great amount was done despite the hardships facing a country
at war. In 1942 work made by #alkoot volunteers, Koppi continues, was counted to exceed 3
million hours in ploughing and seeding (foxkotyit), and 12 million hours in harvesting (Ibid.).

The reconstruction period following the war strengthened and consolidated the zalkoot
cooperatives. They eventually formed into small financial institutions, supporting the mecha-
nisation of farms, and market providers of farm goods. For women, the war-time experience led
to their advocacy for sustained presence within several new professions in the labour market.
Finland also witnessed rapid industrialization and urbanization during the 1950-70s. Many
families gave up farming, moving from the countryside to the Southern cities of Helsinki, Es-
poo, Vantaa, Tampere, and Turku, or emigrating to Sweden, to gain new employment. In the
1970s, as explained by Koppa, rural development policies were decisively influenced by the
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local and national voluntary associations. The rural exodus and centralizing bureaucratic
trends of the period, furthermore, encouraged those still active in the countryside to set up vil-
lage committees. These committees duplicated around the nation, also in part thanks to action
research by groups of university students and researchers, such as Képpi and his colleagues’.
The village committees organized #alkoot events, inviting local inhabitants to work together
towards their common needs, such as fighting for the maintenance of threatened local services,
repairing the village house, or introducing entrepreneurship projects to the village.

Social Capital in the Urban Context

Research studies in social capital, inspired by the concepts proposed by Pierre Bourdieu’s
notion of “social capital” refered to above, developed rapidly from the mid-1980s onwards,
gathering momentum in the late 1990s and early 2000s. As noted in Laura lisakka and Aku
Alanen’s introduction to Social Capital in Finland, the concept of social capital “has its roots
in the notion that a proper understanding of welfare and the economic situation of a society
can only be achieved if the social dimension is also taken into account, i.e. society’s capacity for
collective action and the networks that support collective action” (lisakka, Alanen 2006, 7).

Research on social capital connects well with reflections on zalkoot (voluntary and neigh-
bourly help). The concept of social capital has also been applied to understand better workplace
communities, health and well-being, regional economies, and communication media. Jouni
Hikli and Claudio Minca, making case-studies of Finland and Italy in their most current book,
Social Capital and Urban Networks of Trust, acknowledged both nations hold ample amounts
of social capital. However, in the case of Finland, in some contrast with the Italian case, there
are many highly formalized and institutionalized forms of social capital, both planned in the
Nordic welfare-state model and promoted through membership of civil associations (Hakli,
Minca 2009).

Despite this, in contemporary Finland with just over 60% of the population living in
urbanized areas (Global Virtual University 2009), informal volunteering and support are still
important factors in everyday life. According to Hannu Piikkonen, in his article “Volunteer-
ing, neighbourly help and socializing”, containing analysis of a statistical survey made between
1999-2000, “people spend almost 1 hour a day in social capital activities such as socialising,
neighbourly help and volunteering; and almost one-third of the population engage in vol-
unteering each month. Each month 60 per cent of the population offer neighbourly help”
(Piikkénen 2006, 43-53). Making international comparisons with fourteen other countries
in Europe, Paakkonen finds that “people in Germany, Finland and Poland as well as in France
and Estonia spend the most amount of time on organisational activities and neighbourly help”

(Ibid, 52).

The information society

From the late 1980s onwards, Finland’s contribution to the international telecommunications
and information technology revolution has been significant for a small nation between 4.9
to 5.3 million people. For example, Finnish computer science students and researchers have
been pioneers in open-source software development. Famously, the Linux operating system

5 For example, Torsti Hyyryldinen, also now researcher at Ruralia Institute, made his PhD research on village
cooperation, see URL: htep://www.helsinki.fi/ruralia/henkilo.asp ?sukunimi=Hyyryl%E4inen (Accessed
15.03.2010).

was initiated by Linus Torvalds in 1991, and maybe less so famous, the Swedish-Finnish-grown
MySQL server architecture, which allows multi-user access to databases online, was co-devel-
oped by Michael ‘Monty’ Widenius beginning in 1994. Furthermore, peer-based online com-
munications, in the form of Internet Relay Chat (IRC) was initiated by Jakko Oikarinen in
1988. In each of these cases the work (of programming) was never done alone, and calls for
support were made to develop them.

In 1999, Finnish futurologists, technologists and social researchers gathered in a sympo-
sium called “Life beyond the Information Society” (Finland Futures Research Centre 1999).
As a keynote speaker, the organizers invited Manual Castells, the Catalan sociologist who led
the discourse at the end of the 20th century concerning the relationships between informa-
tion technology, economy, society and culture. He was fascinated by Finland as a case-study,
and wrote a few years later in a book called 7he Information Society and the Welfare State: The
Finnish Model, co-authored with Finnish philosopher Pekka Himanen:

Finland shows that a fully fledged welfare state is not incompatible with technological in-

novation, with the development of the information society, and with a dynamic, competi-

tive new economy.. It provides the human foundation for labour productivity necessary
for the informational model of development, and it also brings institutional and social
stability, which smoothes the damage to the economy and to people during periods of

sharp downturns” (Castells, Himanen 2002, 166).

This contemporary context of the last 20 years, has, not surprisingly, raised research questions
about social capital. For example, Juha Nurmela, has set up an inquiry entitled “Does the use
of communication media add to social capital?” in the book Social Capital in Finland (Nur-
mela 2006, 63-72). He found that involvement in collective action, one of the main variables
describing social capital, “also correlates with active use of information and communications
technology” and that the “progress of the information society appears to be strengthening it”
(Ibid, 63). In 2008, as many as 80% of the population of Finland, between the ages 16 and 74,
reported they used the internet daily, or almost daily (Statistics Finland 2009).

Upon reflection, the connections between social capital and institutional, and organiza-
tional support for ICT development, are not surprising. National characteristics, such as strong
engineering and computer science education, a protestant work ethic which emphasises self-
reliance, and state welfare support are credited by Castells and Himanen with the strength
of the information society in Finland, in addition to practices such as transborder hackerism
(Castells 2001). The networks in Finland and its borders were, are still, spreading wide and fast
separate from state control. What might be the implications of all this social capital growth?
Who is benefiting from it? Is the growth actually cooperative, for mutual benefit and aid, or
part of the continued commodification of the networked society?

Collaborative Platforms: Example of Wiki

To consider these questions, it is necessary to shift attention to a place where social capital
is being both stored and distributed, in the case of online Wiki platforms. Since Castell and
Himanens’ observation, internet-centred technological innovation has continued to progress
thanks to government promotion and support, as well as large amounts of venture or specula-
tive for-profit capital investment. A key aggregator of both volunteer and corporate energy and
investment, was the entreprencurial honey-pot of Silicon Valley, USA, attracting both open-
source and commercially driven software developers. As part of this process, participatory on-
line interfaces on the World Wide Web were re-branded by Tim O’Reilly as a “platform” and
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“Web 2.07¢ (O’Reilly 2005) but what O’Reilly claimed was new in Web 2.0 was for Berner-Lee,
“what the Web was meant to be all along” (Anderson 2006).

It may be argued that the best case of continuity of the old in these so-called “new” Web
2.0 platforms is that of wiki, originally conceived and initiated as WikilVikiWeb by Ward Cun-
ningham in 1994. As a summary, WikilWikiWeb is still described on the front page of the site
as “a composition system; its a discussion mediums; it’s a repository; it’s a mail systems; it’s a tool
for collaboration. Really, we don’t know quite what it is, but it’s a fun way of communicating
asynchronously across the network” (Cunnigham 2004). Dramatically opening up the ability
to edit content — at first text, and in later versions of such software, multi-media content — and
accessible through any Internet browser, WikilWikiWWeb dispensed with the problem of logging
in to servers to put or edit online. Emphasis of case was reflected in the choice of name: wiki is
the Polynesian Hawaiian word for “quick”, hence translated it meant, “QuickQuickWeb”.

WikiWikiWeb was shortened to Wiki in other developments of the software, and has over
the years become a popular tool and platform for collaborative and accumulative information
sharing. One of the main legacies of Cunningham’s initiative, was that a clone of his software
called UseModWiki, that became known to Larry Sanger and Jimmy Wales, who then used this
wiki-technology to technically support Wikipedia when it initially launched in 2001 (UseMod-
Wiki). The non-profit Wikimedia Foundation, based in San Francisco and founded by Jimmy
Wales, emerged a few years later, in 2003. It focuses upon free, open content wiki-based inter-
net projects, the most well-known being Wikipedia (encyclopaedia), Wiktionary (dictionary),
Wikimedia Commons (media repository), Wikispecies (directory of species), Wikinews (news)
and Wikiversity (pedagogical materials), as well as several others.

Furthermore, Wikimedia Foundation also provides the same wiki software platform
for individuals or organizations, to freely install on their own servers and use for their own
purposes. A people’s movement using Wikipedia, according to Erik Méller, deputy director
of Wikimedia Foundation, would be “to motivate every 10th reader to become an active par-
ticipant”. He proposed steps of improvement towards better interfaces for contribution, new
opportunities for collaboration, community governance (via notability and verifiability), and
interestingly, dedication of physical spaces (Méller 2009).

The suggestion I would like to make here is that the Wikimedia Foundation are organising
an “maailman tietotalkoot” (an international knowledge work-party), as might be said in the
Finnish language, a vast project of voluntary information sharing and knowledge construction
on a global scale. However, this global ambition, as the imagined dedication in the future to
physical spaces suggests, is really happening at a local level. In her article “Forms: On Platforms
and Creativity”, Goryunova, defines the term “platform” as following:

A platform differentiates itself from other websites by the relations of creative, social, in-

strumental, educational and historical character it establishes and is involved into. A plat-

form is aimed at supporting and stimulating creative initiatives and work, and it provides

6 O'Reilly, Tim. (2005). What is web 2.0: Design patterns and business models for the next generation of software.
Archive. September 30.
The often-sourced origin was O’Reilly’s news blog entry “What is web 2.0: Design patterns and business models for
the next generation of software” in 2005. Media theorist Olga Goryunova, in her thesis Art Platforms: The Consti-
tution of Cultural and Artistic Currents on the Internet, has gone on to explain that the term — “Web 2.0” — had been
coined, and trade-marked by O’Reilly’s partner organisation LiveMedia (now CMP) conference organizers, in late
2003, “to market the phenomena of online collaboration, sharing and communication with the interfaces of wikis,
blogs, collaborative mapping or tagging platforms” (Méller 2009). A diverse mix of free (but mostly corporate)
services were designed “enabling Internet users to participate, exchange, link, map, upload, post, and comment — all
in all, to create online within a certain social dimension” (Goryunova 2007, 153).

a possibility for continuous exhibition of the artefacts, often accompanied by reactions
to them, various discussions. Sometimes there is also a set of instruments for particular
kind of creative work available. A platform often also puts efforts into translating digital
creative processes into offline and more official cultural scenes, establishing connections
between cultural movements of different times and orders. Most platforms organize (ir)
regular ‘real-life’ gatherings such as festivals, concerts, workshops or those of a less formal
nature (Goryunova 2007).
When platforms such as Wikimedia software are set up on a server it first begins as a localized
affair. Another self-constructed phrase in Finnish that attempts to conceptualize this platform
situatedness might be: “Paikalliset tietotalkoot” (local knowledge work-party). Such a tetotalk-
oot may be installed and “called” for many specialized purposes, including creative processes, as
Goryunova’s paper’s title suggests. Moreover, wiki platforms can, and often are, used to gather,
organize, activate, and nourish offfine activities. This activity also produces locally-specific
knowledge which is valuable and shared in the process of collaborating. In the contemporary
information and networked society, where knowledge connects power and opportunity, the
practice of tietotalkoot has social, political and economical implications.

Neo-traditional Forms of Talkoot

The P2P theorist and researcher Michel Bauwens, in his paper “The importance of neotradi-
tional approaches in the reconstructive transmodern era’, located on the Foundation for Peer-
to-Peer Alternatives wiki website (also using Wikimedia software installation,), asks “Can the
transmodern peer to peer ethos be mixed with neotraditional approaches”? In other-words, can
the distributed computer networks, with living labour sitting behind them - as exemplified in
peer-to-peer media-sharing, open-source software development, and peer-production of value
seen in wiki platforms — share similar, if wider reaching potential affect to pre-modern social
networks of help and support? (Bauwens 2009)

In Finland, where rural-based cooperative support is, for the majority of the population,
only one or two generations separated, the connection between contemporary ICT-based and
traditional forms of cooperation perhaps comes to mind easier than in some other places. In
late October 2008, one of Finland’s well-known technology bloggers, Tuija Aalto, researcher
and journalist for YLE national broadcast corporation, wrote an entry titled “Crowdsourcing
= Talkoot?” on her Tuija TV blog (now called Tuhat Sanaa). She qualified this by comment-
ing that “Finns always knew how to get a big project done. Be it building a new sauna or an op-
erating system: invite the whole community to do the job” (Aalto 2008). Aalto was particularly
making the connection with a new business and organizational model called Crowdsourcing,
described by Jeftf Howe, culture and technology journalist based in Brooklyn, as “the act of tak-
ing a job traditionally performed by a designated agent (usually an employee) and outsourcing
it to an undefined, generally large group of people in the form of an open call” (Howe 2007).

To support her inquiry, Aalto further included a short interview with Finnish film en-
trepreneur Peter Vesterbacka, who was inspired by one of the first large online crowdsourcing
projects in his sci-fi parody feature film series Star Wreck (since 1992). Vesterbacka is now mar-
keting and PR person for such a zalkoot model to others, via the Wreck-a-movie project, which
facilitates collaborative feature film-making. In this case, open-source thinking and online net-
works are used to distribute, and divvy up labour among many persons in different locations
for the production of animation and feature-films. For Vesterbacka, the Finnish word zalkoot is
just waiting to expand beyond Finland, entering into the world’s crowdsourcing vocabulary.
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In principle, I agree with Aalto’s and Vesterbackas claim: The word falkoot is being used in
contemporary Finland in a wider context than its usual rural and urban/domestic uses, and that
new associations with online networks are already being made. While the new adaptations of the
talkoot concept are indeed full of collaborative promise for a new form of online and offline coop-
erativism for our times, they raise for me a critical question: When zalkoot is referred to as a positive
force today, who is benefiting? Private organisations or public bodies? If these are not open, and
co-operative or voluntary forms of labour ventures, is it an appropriate use of the word?

Reflections and Responsibilities

Following the Alternative Economy Cultures programme of Pixelache 2009, with its long proc-
esses of production, promotion, and post-production, I reflected upon how we introduced the
connection between older cooperative traditions and newer trends in cooperation in digital
culture. I now believe, after the 2009 programme, that we do not need an “upgrade” or a “2.0”
of something which has a long and living history such as zalkoot. We do need, however, to
reflect more upon what we are doing in these new digital and networked terrains, and who is
benefitting from them - individually and, especially, collectively.

I am thankful, as an immigrant to Finnish society, that their language has a specific word
for “community effort” which is still in everyday use. The highly networked society in the con-
temporary global North, dominated by information technology and communications, has
been closely positioned in this text with older, traditional ones.

This carly exploration indicates the potential for trans-disciplinary connections which
can be of interest to researchers of peer-to-peer theories, rural and cooperative studies, social
capital and history; as well as cultural practitioners and activists promoting collaboration, so-
cial and environmental change.

Hence in conclusion, this article is a call for Paikalliset tietotalkoot — a local knowledge
work-party — to collectively learn more.
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Vienadranga razoSanas politiska ekonomika

MiSels Bauenss

Kops ta laika, kad K. Markss Manc¢estras rapnicas ieraudzija jaunas kapitalistiskas sabiedribas
planojumu, més neesam piedzivojusi dzilaku sabiedriskas dzives pamatu transformaciju. Tacu
transformacijas gaita, politiskas, ekonomiskas un socialas sistémam klastot par dalitajiem tik-
liem, rodas ari jauna cilvéku dinamika - vienadranga (jeb P2P) struktiiras. P2P struktiiras Jauj
veidoties tresa veida razo$anai, tresa veida parvaldei un tre$a veida ipaSumam, aizénojot masu
politisko ekonomiku lidz $im nepieredzéta veida. Sis esejas mérkis ir izstradat konceptualu ie-
tvaru (P2P teoriju), kas spétu izskaidrot $os jaunos socialos procesus.

Vienadranga struktiras

P2P struktaras nav attiecinamas pilnigi uz visam darbibam vai procesiem dalitajos tiklos: P2P
ir specifisks apzimé&jums procesiem, kuru mérkis ir iespéju robezas paplasinat ekvipotencialu
dalibnieku iesaistianos. Sis specifikas robezas iespéjams noteikt, pétot P2P procesu iezimes,
tatu pirms tam jaapluko pasas visparigakas butiskakas pazimes.

P2P procesos, brivi sadarbojoties razotajiem, kuriem pieejams dalitais kapitals, tiek radita lieto-
$anas vértiba (use-value). Tas raksturo “tre$o razo$anas veidu” — P2P razo$anu. Sis “treais razo-
$anas veids” atskiras gan no razo$anas, kas orientéta uz pelnu, gan ari no sabiedriskas razo$anas,
ko veic valstij piederosi uznémumi. P2P produktiem nav tirgum paredzétas mainas vértibas,
bet ir lieto$anas vértiba lietotaju kopienai.

P2P procesus parvalda pasu razotaju kopiena, nevis tirgus sadale vai korporativa hierarhi-
ja — runa ir par P2P parvaldisanas veidu jeb “treSo parvaldiSanas veidu”.

P2P procesos lictosanas vértiba jauna kopipasuma rezima apstaklos klast visparéji brivi
picejama — runa ir par “distribuciju” jeb “vienadranga ipasuma veidu”: tas ir “tre$a veida ipasum-
tiesibas”, kuras atskiras ka no privata ipaguma, ka ari no publiska (valsts) ipaguma.

P2P infrastruktira

Kadi ir nepiecieSamie nosacijumi, lai veicinatu vienadranga procesu rasanos? Pirmais nosaci-
jums ir tehnologiska infrastrukeara, kas funkcioné vienadranga procesos un nodrosina dali-
tu pieeju “fiksétam” kapitalam. Personalie datori, kas nodro$ina tadu universalu mehanismu,
kurs sp¢j izpildit jebkuru logisku uzdevumu, ir dalita “fikséta kapitala” forma — tie par saméra
zemam izmaksam ir pieejami daudziem razotajiem. Internets ka punkta-punkea tikls tika izvei-
dots, lai datoru lietotaji varétu taja lidzdarboties bez nepiecie$amibas izmantot obligatos habus
jeb centrmezglus. Kaut ari internetu pilniba nenosaka ta dalibnieki, tomér tas tiek parvaldits
dalita veida arpus atsevisku privatu vai valstisku aktoru absolatas hegemonijas robezam. Inter-
neta hierarhiskie elementi (ka, pieméram, grédotie interneta protokoli, decentralizéta doménu
nosaukumu sistéma utt.) neierobezo lidzdalibu. Virusalie komunikatori jeb rezgtikli savukart
ir logisks interneta paplasinajums. Ar $iem panémieniem ierices spéj veidot pasas savus tiklus,
izmantojot lieko jaudu un apejot nepiecieSamibu péc jau iedibinatas infrastrukearas. Ka pie-
mérus $ai tendencei var minét kustibu Community Wi-Fi un Open Spectrum atbalstisanu, failu
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apkalposanas televiziju un alternativas rezgtiklos balstitas telekomunikaciju infrastrukearas.

Otrais nosacijums ir tadas alternativas informacijas un komunikacijas sistémas, kas spétu
nodrosinat autonomu komunikaciju starp sadarbibas dalibniekiem. Internets (jo ipasi Write-
able Web un Web 2.0, kas atrodas izstrades procesa) lauj rakstisko materialu universali autono-
mi razot, izplatit un “patérét’, savukart ar to saistitas podraides un timeklraides attistiba rada
“alternativu informacijas un komunikacijas infrastruktaru” audio un audiovizualajai producé-
$anai. Sadas infrastruktiras pastavésana pielauj autonoma satura izveidi, un to iesp&jams izpla-
tit bez klasisko publicé$anas un apraides mediju starpniecibas (lai gan var attistities ari jaunas
starpniecibas formas).

Tre$ais nosacijums ir autonomas, globalas sadarbibas “programmattru” infrastruktaras
pastavésana. Picaugosais skaits sadarbibas instrumentu (blogi un wik:), kas iestradati socialas
tiklo$anas programmatara, veicina uzticé$anas un sociala kapitala veidosanos, laujot attistities
globalam grupam, kuras varétu radit lieto$anas vértibu, iztickot bez tadas razo$anas vai izplati-
$anas starpniecibas, kura iesaistiti uznémumi, kas orientéti uz pelnu.

Ceturtais nosacijums ir tada juridiska infrastrukeara, kas veicinatu lieto$anas vértibas ra-
diSanu un pasargatu to no privatas piesavinasanas. So lomu pilda Visparéja publiska licence
(kas aizliedz programmatiiras koda piesavina$anos), ar to saistita Atvérta koda iniciativa un vai-
rakas Rados$a kopipasuma licences versijas. Tas aizsarga kopéjas lietosanas veértibas un izmanto
virusalos principus, lai izplatitos talak. Visparéja publiska licence un ar to saistitais materials var
tikt izmantots vienigi tados projektos, kuri savu adaptéto pirmkodu ir padarijusi par publisku
ipasumu.

Picktais nosacijums ir saistits ar kultiru. Masu intelektualitates izkliede (pieméram, in-
telektuala materiala izplati$ana) un ar to saistitas parmainas ontologija (savas esibas un izjitu
veidos), epistemologija (zinasanu veidos) un aksiologija (vértibu sistémas) veido kooperativo
individualismu, kas ir nepiecieSams P2P projektu raganos veicinosa étosa uzturésanai.

P2P pazimes

P2P procesi noris dalitajos tiklos, proti, tados tiklos, kuros autonomas personas var brivi no-
teikt savu izturéSanos un attiecibas bez obligato centrmezglu starpniecibas. Ka Aleksandrs Ga-
lovejs uzsver sava gramata par protokolaro varu, dalitie tikli nav tas pats, kas decentralizétie
tikli, kuriem ir nepiecie$ami centrmezgli. P2P struktra ir balstita dalita parvaldé un dalitu
pieeju resursos. Decentralizéta tikla, kada ir, pieméram, ASV lidostu sistéma, lidmasinam ir
nepiecie$ams veikt celu caur noteiktiem centrmezgliem, bet dalitas sistémas — ka internets vai
lielcelu sistémas — Sie centrmezgli var pastavét, tacu tie nav obligati, un tikla lietotaji, ja vélas,
vienmer var tos apiet.

P2P projektus raksturo ekvipotencialitate vai antiakredité$ana. Tas nozimé, ka nepastav
kada sakotnéja dalibas atlase. Spéju sadarboties apstiprina pats sadarbibas process. Projekti ir
atvérti visiem dalibniekiem ar nosacijumu, ka viniem ir nepiecie$amas iemanas, lai spétu sniegt
savu ieguldijumu projekta. Sis spéjas tick parbauditas un kopigi apstiprinatas pasa radiSanas
procesa. To iespéjams labi novérot tados atvértas publicésanas projektos ka, pieméram, pub-
liska zurnalistika: ikvienam ir iesp&ja publicét rakstus un ikviens var parbaudit to pareizibu.
Kopéjai izvértésanai tick izmantotas reputacijas sistémas. FiltréSana notiek péc publicésanas,
nevis pirms tas. Antiakredité$ana tadéjadi tick pretstatita tradicionalajai profesionalajai recen-
z&$anai, kur iespéju piedalities nosaka kvalifikacijas apliecinajums.

P2P projektus raksturo holoptisms. Holoptisms attiecas uz vienadranga struktira ietver-
tu iesp&ju un dizainu, kas dalibniekiem nodrosina brivu pieeju visai informacijai par citiem

dalibniekiem; ta ir nevis privata informacija, bet gan informacija par dalibnicku atrasanos tikla
un sniegto ieguldijumu (horizontala informacija), un par kopéja projekta mérkiem, metriku un
dokumentétajiem materialiem (vertikala dimensija). To var pretstatit panoptismam, kas rak-
sturo hierarhiskus projektus, kuros process tiek veidots, lai “kopéjas” zinasanas batu pieejamas
vienigi elitarai cilvéku grupai, kurpreti paréjiem dalibnickiem ir pieeja vienigi pasam nepie-
cieSamakajam zinaganam. Tomeér P2P projektos komunikacija netiek bavéta péc principa “no
augsas uz leju”, un ta netiek ari balstita stingri noteiktos atskaitiSanas likumos, atgriezeniska
saikne drizak ir sistémiska, icklauta kooperativas sistémas protokola.

Iepriek$ minétais neizsme] visas vienadranga producésanas iezimes. Pétijums $aja virziena
tiks turpinats, vienadranga producé$anu salidzinot ar citiem pastavosajiem producésanas veidiem.

P2P un citi producésanas veidi

Salidzinasana notiks relaciju modelu teorijas ietvaros, ko piedava antropologs Alans Peidzs Fis-
ke, un ta ir aplikota vina nozimigakaja darba “Socialas dzives strukeura” (“Zhe Structure of So-
cial Life”). Fakes, ka razo$anas veidi balstas intersubjektivas attiecibas, t. i. tas raksturo noteiktas
relaciju kombinacijas, sniedz nepiecieSamo fonu, uz kura iespéjams noskirt P2P razo$anu. Fiske
uzskata, ka pastav ¢etri intersubjektivas dinamikas pamattipi, kurus neietekmé nedz laiks, nedz
telpa. Fiske raksta:

“Visos laikos un visas kulttras cilvéki lielakoties izmanto tikai ¢etrus pamata modelus
dazadu sabiedribas aspektu organizésanai. Sie modeli ir: kopéja dali$anis, varas (autoritates)
hierarhija, saskanosana péc lidztiesibas un cenas noteiksana tirgi. Kopéja daliSanas (KD) ir
attiecibas, kuras cilvéki izturas pret diviem vai lielakas grupas elementiem ka vienlidzigiem un
vienadiem noteikta sabiedriska iedalijuma ietvaros. Ka pieméru tam var minét cilvekus, kuri
izmanto kopipasumu (KD saistiba ar noteikta resursa izmantosanu), cilvékus, kuri mil viens
otru (KD saistiba ar vinu socialajam patibam), cilvékus, kuri nevaica “kam skan zvans, jo tas
skan viniem” (KD saistiba ar kopéjam séram vai kopéju priecku) un cilvékus, kuri atriebibas
inspiréta uzbrukuma bez izskiribas nogalina ikvienu ienaidnicka grupas locekli (KD saistiba ar
kolektivo atbildibu). Varas (autoritates) hierarhija (VH) paredz asimetriskas cilvéku pozicijas
lineara hierarhija, kur paklautie palaujas, ciena un (iespéjams) paklaujas, kurpreti augstak stavo-
Sie bauda prieksrocibas un uznemas padomdevéja lomu attieciba pret padotajiem. Pieméri tam
ir militaras hierarhijas (VH saistiba ar [emumiem, kontroli u. ¢. jautajumiem), sen¢u pielugsana
(VH saistiba ar ciepas izradifanu no bérnu puses, ar ceribu tikt pasargatiem un saistiba ar nor-
mu isteno$anu), monoteistisko religiju morale (ka pareiza un nepareiza noteik$ana péc Dieva
bausliem vai Dieva gribas), sociala statusa sistémas, pieméram, iedalfjums $kiras vai rasés (VH
saistiba ar identitagu socialo vértibu) un sporta komandu vérté$ana péc statusa (VH saistiba ar
prestizu). VH attiecibas balstas prieksstata par pamatotu asimetriju, nevis varmacigu piespiesa-
nu; tas péc savas iedabas nav ekspluatéjosas (lai gan var izmantot spéku un nodarit kaitéjumu).

Saskano$ana péc lidztiesiguma (SL) cilvéki seko lidzi lidzsvaram un atkiribam dalib-
nicku starpa un zina, kas ir nepiecieSams lidzsvara nodro$inasanai. Ierastakas SL izpausmes ir
péctecigums vélésanas, kuras vienai personai pieder viena balss; lidztiesigas sadales iespéja un
atmaksa, balstoties uz principu “acs pret aci, zobs pret zobu”. Te ka pieméru var minét sportu
un spéles (SL saistiba ar noteikumiem, procediiram, aprikojumu un laukumu), sadarbibu bérna
pieskatiSana (SL saistiba ar bérna pieskatiSanas sadali) un atlidzina$anu (SL saistiba ar paridari-
juma vér$anu par labu).

Attiecibas, kas balstas uz cenas noteiksanu tirgit (CN), ir orientétas uz sociali nozimigiem
samériem jeb likmém, pieméram, cenam, algam, procentiem (dalam), renti, desmito tiesu vai
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iepémumu-izdevumu analizi. Nauda var ari nebut starpnieks, un CN attiecibas var arl nebat
savtigas, konkuréjosas, maksimizéjosas vai materialistiskas — jebkur$ no Siem ¢etriem modeliem
var reprezentét $adas attiecibas. CN attiecibam nav obligati jabut individualistiskam, g§imene
var ari bt KD vai VH vieniba, kas vada biznesu CN attiecibu veida, nemot véra ari citus uz-
némumus. Pieméri te ir ipaSums, ko iesp&jams pirke, pardot vai izmantot ka investiciju kapitalu
(CN ka zeme vai objekti); laulibas, kuru pamata ir kontrakes vai ari ligums, kura jau ieprieks
atrunati partneru ieguvumi un zaud&jumi; prostiticija (dzimumattiecibas ka CN); birokratis-
kas izmaksu-efektivitates normas (resursu sadale ka CN); utilitari [émumi par iespéjami lielako
labumu iespé&jami lielakam cilvéku skaitam vai taisniguma norma, izvértéjot tiesibas uz kaut ko
atbilstosi ieguldijumam (divas morales formas ka CN); apsvérumi par lictderigu “laika izman-
toSanu” un apléses par prognozéjamo nogalinato ipatsvaru (agresija ka CN).”!

Ikviens sabiedribas vai civilizacijas tips ir $o ¢etru veidu sajaukums, ta¢u var bat ari ta, ka kads
no Siem veidiem vienmér dominé un ietekmé citus, tam pakartotos veidus. Vésturiski pirmais domi-
néjosais veids bija radnieciba vai radurakstos balstitais savstarpigums, t. s. davanu ekonomika gints
kopienas. Te galvenais atticksmju aspekes bija piederiba. Davanas veidoja pienakumus un attiecibas,
kas sniedzas talak par tuvakajiem radiniekiem, veidojot plasaku mainas lauku. Lauksaimniecibas vai
feodala tipa sabiedribas dominéja autoritates hierarhija, t. i., tas balstijas uz lojalitati. Un, visbeidzot,
kapitalistiskaja ekonomika acimredzami dominé cenas noteiksana tirga.

P2P un davanu ekonomika

P2P nereti tick skaidrota ka “davanu ekonomika” (par to sk., pieméram, Ri¢arda Barbruka gra-
mata). Varétu gan apgalvot, ka tas ir sava zina maldinosi, galvenokart tapéc, ka P2P nav SL, tas
pamata nav savstarpigums. P2P vadas péc sena saukla: no katra péc spéjam, katram péc vaja-
dzibam. Nav obligati, ka Seit vajadzétu but iesaistitam savstarpigumam. Vienadranga razo$anas
tirajas formas razotaji nesanem atalgojumu. Pat ja noris davinasana, ta nekada gadijuma nav
savstarpéja apdavinasana, vienadranga razotas lieto$anas vértibas izmanto$ana nerada pretpie-
nakumu. P2P attistiba notiek, vienlaikus rodoties jaunam davanu ekonomikas formam, piemé-
ram, vietéjam apmainas sistémam un savstarpiguma balstitas papildu valatas izmantojumam,
lai arf tas isti nebaitu uzskatamas par vienadranga razosanu.

Tas tomér nenozimgé, ka §is formas nevarétu viena otru papildinat, jo tas abas — gan SL, gan
KD - ir atvasinajumi no davinasanas idejas. Vienadranga razo$ana piemérojama nematerialo la-
bumu sféra, kur ieguldijums ir brivais laiks un pieejamie papildu datorresursi. SL un savstarpigu-
ma balstitie modeli un kooperativa razo$ana ir nepiecieSamas materialaja sféra, kur svarigi nemt
véra kapitala izmaksas. Pagaidam vienadranga razosana nepiedava risinagjumu savu dalibnieku
materialajai nodrosinasanai. Tadéjadi daudzi, kurus ir iedvesmojis egalitarisma étoss, pievérsisies
kooperativajai razosanai, socialajai ekonomikai un citiem modeliem, ar kuru palidzibu vini varétu
giit ienakumus, vienlaikus turot goda savas vértibas. Sada zina §is shémas viena otru papildina.

P2P un hierarhija

Nav gluzi ta, ka P2P projekti nebatu hierarhiski vai strukeuréti, tomér parasti tos raksturo
elastigas hierarhijas un struketaras, kas balstas tadas vértibas, kuras veicina lidzdalibas veidosa-
nos. Sajos projektos ari vadiba ir “dalita’, un biezik tos vada $o projektu dibinataji, kuri isteno
projekta sakotnéjos mérkus un koordiné lielo skaitu individu un mikrokomandu, kas darbojas
noteiktas jomas. Vinu autoritate un vadiba ir atvasinata no vinu sniegta ieguldijuma projekta

1 Fiskes majaslapa, sk.: http://www.sscnet.ucla.edu/anthro/faculty/fiske/relmodov.htm

izveidg, un ta balstas vinu pastavigaja lidzdaliba. Dazreiz vienadranga projekti tiek trapigi rak-
sturoti ka “labdabigas diktatiras’, tomér nedrikst aizmirst, ka sadarbiba ir visnotal brivpratiga
un $ada projekta turpmaka pastavésana balstas uz razotaju sabiedribas pickriSanu un turpmaku
sazaro$anos (t. i, vienmer ir iesp€jama jauna, neatkariga projekta Veidoéanés).

Attiecibas starp autoritati, lidzdalibu un tas vésturisko attistibu trapigi raksturojis Dzons
Herons:

“Kultaras attistibai, $kiet, ir vismaz ¢etri limeni, kas saknojas atskirigas moralo prieksstatu
pakapés: autokratiskas kultiras, kas tiesibas nosaka ierobezota un despotiska veida, neparedzot
politiskas lidzdalibas tiesibas; Sauri izprastas demokratiskas kultaras, kuras politiska lidzdaliba
tick praktizéta ar parstavniecibas starpniecibu, tatu paréjas jomas — pétnieciba, ticibas lietas,
izglitiba, rapnieciba, utt. — Iémumu pienemsana tautas lidzdaliba gandriz vai ari pilniba netick
praktizéta; plasakas demokratiskas kultaras, kuras tiek praktizéta gan politiska lidzdaliba, gan
dazada limena plasaki lidzdalibas veidi; kopipasuma P2P kultaras, kas pastav liberala un uz
parpilnibu orientéta globala tikla un nodrosina ikvienam ekvipotencialas lidzdalibas tiesibas
ikviena cilvécisko centienu joma.

Sos Cetrus limenus varétu raksturot ki attiecibas starp hierarhiju, sadarbibu un autonomiju.

Hierarhija nosaka, kontrolé un ierobezo sadarbibu un autonomiju.

Hierarhija ietekmé sadarbibas un autonomijas limeni vienigi politiskaja sféra.

Hierarhija ietekmé sadarbibas un autonomijas limeni politiskaja sfera un dazada apjoma
ari citas sféras.

Hierarhijas vieniga izpausme ir tas spontana rasanas pirmsékumé, bet turpinajuma visas
cilvéciskas darbibas sféras uzplaukst autonomija.”

P2P un kopipasums

Lidz ar P2P rasanos cilvéki brivpratigi un kopigi ir sakusi veidot kopipasumus, ievérojot komu-
nistisko principu — no katra péc spéjam, katram péc vajadzibam. P2P projektos lietosanas vértiba
tick radita briva sadarbiba, bez jebkadas razotaju piespiesanas, un $aja procesa radita lietoSanas
vértiba lietotajiem ir brivi pieejama. leprieks raksturota juridiska infrastrukeara rada “informa-
ciju, kas ir kopigs ipasums”. Sis jaunais kopipa$ums ir saistits ar agrako kopipasuma veidu (ipasi
te jaakcenté kopigi apstradajamie zemnieku zemes ipasumi viduslaikos un darbinieku sakotnéjo
savstarpibu industrialaja laikmeta), tatu to atskir ta pazimes, kas liclakoties ir nematerialas da-
bas. Agrakais kopipasums bija lokalizéts, to izmantoja un dazreiz ari parraudzija ipasas kopienas.
Jaunais kopipa$ums ir universali pieejams, un to parrauga globalas kiberkopienas, kas parasti ir
radnieciskas, lidzigu intere$u grupas. Jauna kopipasuma uzmanibas centra ir lietas, kuras nav pa-
klautas konkurencei (t. i., to parpilnibas konteksta), senakas fiziska kopipa$uma formas (gaiss,
Gdens utt.) arvien vairak funkcioné deficita konteksta, un tadéjadi tas tiek vairak regulétas.

P2P un tirgus: P2P imanence pret transcendenci

Tirgus attiecibas P2P apmainu iespéjams apskatit vienigi tada konteksta, ka individi var bri-
vi sniegt savu ieguldijumu vai panemt sev nepiecie$amo, vadoties péc savam individualajam
prasibam, un visu to kopa apvieno “neredzama roka”, neiesaistoties nekadam naudas mehanis-
mam. To nevar uzskatit par Istu tirgu $1 varda ierastaja nozimé: tiem nav nepiecieSama cenu
noteiksana tirgd, ne ari organizatoriskas struktaras lémumu pienemsanai par resursu sadali. Ir
ar1 vél citas atskiribas.

2 Personiska komunikacija ar autoru.
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Tirgus nefunkcioné atbilstosi kolektiva saprata kritérijiem un holoptismam, drizak — at-
bilstosi kukainu spietosanas tipa intelektam.

Tiesa, dalitaja vidé darbojas autonomi agenti, tacu katrs individs spéj saredzét tikai savu
tieSo ieguvumu. Tirgus balstas “neitrala’, nevis saskanota sadarbiba: ta ietvaros nekads savstar-
pigums radits netiek.

Tirgus darbojas mainas vértibas un pelnas dél, nevis nepastarpinati lieto$anas vértibas dél.

P2P pretendé uz simtprocentigu lidzdalibu, tirgus apmierina tikai maksatspéjigo vajadzibas.

Tirgum ir ari savas nepilnibas.

Tas nespéj veiksmigi darboties tadu kopé&jo vajadzibu varda, kuras nav ietverta tie$a atli-
dziba (nacionala aizsardziba, policija, izglitiba un veselibas apripe). Turklat tirgus nenem véra
negativos argjos faktorus (vide, socialas izmaksas, nakamas paaudzes).

Sakara ar to, ka brivais tirgus tiecas pazeminat pelnu un atalgojumu, tas veicina antitirgus
veido$anos, kur oligopoli un monopoli izmanto savu privilegéto stavokli, lai valsts liktu tirgum
darboties vinu laba.

P2P un kapitalisms

Lai gan pastav butiskas atskiribas, P2P un kapitalistiskais tirgus ir loti cie$i saistiti. P2P ir atka-
rigs no tirgus, un tirgus ir atkarigs no P2P.

Vienadranga razosana ir liela méra atkariga no tirgus, jo tas ietvaros ties$a veida tick ra-
zotas lieto$anas vértibas, lielakoties gan nematerialas razoanas cela, nenodrosinot ienakumus
saviem razotajiem. Vienadranga razo$anas apstaklos dalibnicki nevar izdzivot, lai gan vini no
tas atvasina nozimes un vértibas un efektivitates un produktivitates zina ta sp¢j izkonkurét uz
pelnu balstitas tirgus alternativas. Uz vienadranga razoSanu attiecas tikai viena dala no sarazota,
savukart tirgus aptver gandriz visas dalas; vienadranga razotaji ir atkarigi no pelnas, ko nodro-
$ina tirgus. Tadéjadi vienadranga razosana ir veidojusies tirgus brivajas nisas.

Tacu vienlaikus tirgus un kapitalisms ir atkarigi ari no P2P. Kapitalisms kluvis par sis-
tému, kas ir atkariga no dalitajiem tikliem, jo ipasi no P2P infrastruktaras datorikas un ko-
munikaciju joma. Ari produktivitate liela méra ir atkariga no komandas kopéja darba, kura
organizé$ana lielakoties ir atvasinata no vienadranga razo$anas parvaldes. Atbalsts, ko liclie
IT uzpémumi sniedz atvérta avota attistibai, ir apliecindjums tadiem lietojumiem, kas ir at-
vasinati pat no jaunajiem kopipa§uma rezimiem. Ka var noprast, vispargjais biznesa mode-
lis ir tads, kura uznéméjdarbiba “sérfo” pa P2P infrastruktiaram un, sniedzot pakalpojumus,
kas var tikt pievienoti mainas vértibai, rada papildu vértibu. Tomér biznesa sniegtais atbalsts
bezmaksas programmattrai un atvértajam avotam izvirza kadu interesantu problému. Vai
bezmaksas programmataras/atvérta koda programmatira, kas tick korporativi sponsoréta
un laika gaita korporativi parvaldita, joprojam ir P2P? Tikai dalgji. Ja ta izmanto GPL/OSI
legalas struktaras tad ta rezultata veidojas kopipasuma rezimi. Ja vienadranga razotaji klast
atkarigi no ienakumiem un, kas ir pat batiskak, ja sarazoto iegst korporativa hierarhija, to
nevar vairs uzskatit par vienadranga razo$anu. Tadéjadi kapitalisma P2P principi lielakoties
tick izmantoti vien dalgji. P2P infrastruktiras taktiska un instrumentala izmanto$ana (kola-
borativas prakses) ir tikai dala no kopéja stasta. Patiesiba musdienu kapitalisma atkariba no
P2P ir sistémiska. Visai kapitalisma pamata esoSajai infrastruktarai klastot dalitai, tiek veici-
nata P2P prakses veidosanas, un kapitalisma infrastrukeara klast atkariga no tam. Fran¢u -
italiesu “kognitiva kapitalisma” skola uzsver, ka musdienas vértibu radiSana vairs nav saistita
ar uznémumu, bet tas pieder to zinasanu darbinieku masu intelektualitatei, kuri savas mazil-
gas macibu/pieredzes un sistémisko kontaktu gaita pastavigi ievies jauninajumus gan uznému-

ma, gan arpus ta. Tas ir svarigs arguments, jo tas apstiprina to, ko més uzskatam par vienigo
risinajumu P2P sféras ekspansijai plasaka sabiedriba, proti, visparéjo pamata pelnu. Vienigi
darba un algu struktiras neatkaribas nodrosinasana var garantét to, ka vienadranga razotaji
varés turpinat veidot $o arkartigi produktivas lietoSanas vértibas sféru.

Vai tas nozimgé, ka vienadranga razo$ana ir imanenta vienigi kapitalistiskas raZzosanas sis-
témai un ka to nav iesp&jams iznest arpus kapitalisma robezam?

P2P un netarhisti

Svarigaks par $eit raksturotajam visparigajam attiecibam ir fakts, ka P2P procesi sniedz ie-
guldijumu ari specifiskakas dalita kapitalisma formas. Atvérta koda programmataras plasa
izmanto$ana uznéméjdarbiba, ko dedzigi ir atbalstijis riska kapitals un lieli IT uznémumi,
pieméram, /BM, ir radijis dalitas programmatiras platformu, un turpmak tas krasi samazinas
monopoliskas nomas maksas, kuras lidz $im ir barojusas tadus uznémumus ka Microsoft un
Oracle, kurpreti Skype un VoIP radis butiski jaunu sadalijumu telekomunikaciju infrastrukea-
ra. Turklat tas ari liecina par jaunu biznesa modeli, kas tiecas izklat no preces apvalka, bet ta
vieta pievérsties pakalpojumiem, kas saistiti ar nominali brivas programmataras/atvérta koda
modeli. Industrija pakapeniski transforméjas, lai ta batu spéjiga inkorporét lietotaju raditas
inovacijas un lai starpnieciba varétu norisinaties caur lietotaja raditiem medijiem. Daudzi zi-
nasanu darbinieki izvélas iet nekorporativus celus un klast par mazajiem uznéméjiem, palau-
joties uz arvien sarezgitaku lidzdalibas infrastruktiru, uz savveida digitalam korporativam
kopvértibam.

Tie speki, kas atbalsta ienakumu gasanu un ari veido un uztur §is jaunas lidzdalibas plat-
formas, parstav jaunu $kiru, kuru es dévéju par netarhisko $kiru. Ja kognitivais kapitalisms tiek
definéts, vadoties péc ta, ka intelektualais ipasums ir prioritate salidzinajuma ar fikséta kapitala
industrialo ipa$umu un lidz ar to péc ta, ka ir iespéjams palauties uz intelektuala ipasuma tiesi-
bu paplasinajumu, lai iedibinatu monopolistiskas nomas cenas (ka vekrorialie kapitalisti, kurus
raksturojis Makenzijs Varks, atvasina savu varu no mediju vektoru kontroles), tad $ie jaunie
netarhiskie kapitalisti, uzturot un izmantojot lidzdalibas tiklus, var zelt un plaukt. Zimigi, ka
Amazon izveidojas, balstoties uz lietotaju atsauksmém, un eBay pastav, balstoties visa pasaulé
izplatita izsolu platforma, bet Google veido lietotaju raditais saturs. Kaut ari $ie uznémumi li-
dzas ikdienas pelnas iegisanai izmanto intelektuala ipa§uma tiesibas, tas tomér nekada zina nav
vinu varas pamats. Vinu ietekme izriet no vinu ipa$umtiesibam par platformu.

Plasak raugoties, netarhiskais kapitalisms parstav kapitala veidu, kas ietver sevi P2P re-
voluciju un visus tos ideologiskos spékus, kuru pricksstatos kapitalisms ir augstakais cilvéka
iesp&ju apvarsnis. Tas ir spéks, kas slépjas aiz P2P imanences. Pretstata $im spékam, lai ari esot
ar to Islaiciga vienotiba, ir kopisma (Common-ism) spéki, kas palaujas uz P2P transcendenci, uz
politiskas ekonomikas reformu arpus tirgus dominances ietvariem.

P2P transcendentie aspekti

3y b >
Masu parskats par P2P imanentajiem aspektiem, par to, ka tie no kapitalisma ir gan atkarigi
gan arl tam ienesigi, neizsme] $o tému pilniba. P2P piemit arl nozimigi transcendenti aspekti,
kas sniedzas pari pelnu veicino$as ekonomikas noteiktajiem ierobezojumiem.
in ) )

Vienadranga razo$ana efektivi veicina tadu razotaju brivu sadarbibu, kuriem ir pieejami
pasiem savi razo$anas lidzekli, un licto$anas vértiba, kas tapusi $ada sadarbiba, parspéj pelnu
veicino$as alternativas.
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Vésturiski raugoties, lai arT augstakas produktivitates spéki kadu laiku var pastavét vecaja
razoSanas sistéma, tacu ar laiku tie izraisa spécigu politiskas ekonomikas apvérsumu un tas re-
organizaciju. Saja sakara ka pieméru var minét kapitalisma iezimju ra$anos feodalaja sistéma.
Ta ir |oti nozimiga nianse, jo pelnu veicino$as ekonomikas vadosie sektori apzinati mazina pro-
duktivo izaugsmi (muzika to panak ar patentu palidzibu) un ar likumdo3anas palidzibu tiecas
izkonkurét P2P razo$anas un daliSanas prakses.

Vienadranga parvaldi neierobezo ne tirgus, ne valsts vara.

Jaunas universala kopipa$uma formas neierobeZzo ne privatie, ne publiskie ipasuma mode-
li, tas sp&jusas atjaunot kopiga dinamisko lauku.

Bridi, kad kapitalistiskas razoanas panakumi apdraud biosféru un nodara arvien picau-
gosu psihisku (un fizisku) kaitéjumu civilizacijai, $adas alternativas raganas skiet ipasi pievilciga,
un ta atbilst daudzu cilvéku jaunajam kultaras vajadzibam. Tadéjadi P2P rasanas un izaugsme
nes sev lidzi jaunu darba étiku (Pekkas Himanena hakeru étika), jaunas kultirras prakses, pie-
méram, vienadranga grupas garigaja izpété (Dzona Herona pétijumi kooperativo jautdjumu
joma) un — jo ipasi — jaunu politisku un socialu kustibu, kuras iecere ir atbalstit $o paplasinasa-
nos. Nesen radusies P2P kustiba (kas sevi ietver bezmaksas programmatiiras un atvérta avota
kustibu, atvértas pieejas kustibu, brivo kultaras kustibu u. c. un kura atbalsojas globalizacijas
kustibai alternativi organizésanas veidi un mérki) strauji sak lidzinaties socialistu kustibai in-
dustrialaja laikmeta. T2 ir uzskatama par patstavigu status quo alternativu, un ta atspogulo jau-
na sociala speka — zinasanu darbinieku — izaugsmi.

Patiesiba P2P teorijas mérkis ir sniegt teorétisku pamatu $o kustibu transformativajam
praksém. Ta reprezenté méginajumu veidot radikalu izpratni par to, ka jauna veida sabiedriba —
tada, kas balstita kopiga (koplietas) centriskuma un pastav reforméta tirgus un valsts ictvaros —
atrodas cilvéka iespéju lauka. Sadai teorijai bitu adekvati jaizskaidro ne vien P2P procesi, bet ari
to atbilstiba citam intersubjektivam dinamikam. Pieméram, ka P2P veido savstarpéjibas modus,
tirgus modus un hierarhijas modus; uz kadam ontologiskam, epistemologiskam un aksiologis-
kiam transformacijam $i evolucija balstas; kads varétu bat iespéjamais pozitivais P2P &toss P2P
teorijas butiski svarigs elements batu $adas transformativas prakses taktikas un stratégijas attistisa-
na. Iz8kirosais jautajums ir — vai P2P var paplasinat arpus tas nematerialas sféras, kura tas radies?

P2P razoSanas veida ekspansija

Kad aplukojam P2P atkaribu no pastavosa tirgus veida, rodas jautajums, kadas ir ta iespéjas
paplasinaties vinpus pastavosajai bezkonkurences nematerialo prec¢u sférai?

Seit minésim dazas iespéjas attieciba uz tas potencialu: P2P var izveidoties ne vien nema-
terialaja garigas un programmataras razo$anas sfera, bet jebkur, kur vien ir pieeja dalitajai teh-
nologijai: briviem skaitlosanas cikliem, dalitam telekomunikacijam un jebkada veida virusala
komunikatora rezgtiklam. P2P var rasties jebkur, kur ir pieejamas citas dalita fikséta kapitala
formas: tada ir, pieméram, carpooling jeb masinas “piepildiana” (masina tick maksimali noslo-
gota, uzaicinot lidzbiedrus, lai brauciens butu létaks un ekologiski nekaitigaks. — Red. piez.) -
otrs parbraucienos biezak izmantotais transporta veids ASV. P2P var izveidoties jebkur, kur di-
zaina process var tikt noskirts no fiziska razo$anas procesa. Lielas kapitala razosanas vadlinijas
var lidzaspastavét ar P2P procesiem, uzticot tiem dizainu un koncepciju. P2P var izveidoties
jebkur, kur var tike dalits finansu kapitals. Par §i virziena dzivotspéju liecina tadas iniciativas
ka ZOPA banka. Dargu pre¢u kooperativi iepirkumi un izmanto$ana ari ir viena no iesp&jam.
Valsts atbalsts un finanséjums atvérta koda attistiSana ir vél viens piemérs.

P2P butu iespéjams paplasinat un uzturét, ievieSot visparéju pamata pelnu.

Pédéjam minétajam faktoram, kas rada no algota darba neatkarigus ienémumus, ir po-
tencials talak uzturét P2P raditas lietosanas vértibas attistibu. P2P “pilnigas aktivitates” (nevis
pilnigas nodarbinatibas) &tosa cela pamata pelna iegiist jaunu un spécigu argumentu: ta ir ne
vien iedarbiga attieciba uz nabadzibu un bezdarbu, bet rada cilvéku sabiedribai svarigas jaunas
lieto$anas vértibas.

Taka ir visai grati prieksstatit to, ka lietoSanas vértibu producésana un maina varétu klat
par vienigo razosanas formu, realak ir uzskatit P2P ki dalu no parmainu procesa. Sada scena-
rija P2P varétu lidzaspastavét ar citam intersubjektivitates formam un vienlaikus pamatigi tas
parveidot.

Kopiguma balstitas politiskas ekonomikas centra butu P2P, tacu ta lidzaspastavétu ar:
spécigu un no jauna atsvaidzinatu savstarpéjibas sféru (davanu ckonomiku), kas butu saistita
ar laikda méramu papildu valatu ievieSanu; parveidotu tirgus mainas jomu, savveida “dabisko
kapitalismu” ko aprakstijusi Pols Hovkens, Deivids Kortens un Hazels Hendersons; taja da-
biskas un socialas reprodukcijas izmaksas vairs netick eksternalizétas un tas noraida izaugsmes
imperativu, jo ta ir saistita ar resursus izsaimnickojosu ekonomiku, ka to aprakstijis Hermans
Delijs; parveidotu valsti, kas darbojas daudzu ieintereséto pusu konteksta un vairs nav ietilpi-
nama korporativo interesu kategorija, bet rikojas ka taisnigs tiesnesis starp Kopigo, tirgu un
davanu ekonomiku.

Sads mérkis varétu iedvesmot spécigu alternativu neoliberalai dominancei un radit “ko-
pistu” kustibu kaleidoskopu, kuru batu dzili ietekméjusi iepriek$minétie mérki.
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Sociala regulésana tirgus dereguléSanas apstaklos

Lina Dokuzovic¢a

Kopsavilkums

Raksts papildina konceptualu maksliniecisku interkativu spéli, kas apliko pasreizgjos social-
politiskos un ekonomiskos apstaklus $1 briza arvien pieaugo$as nestabilitates un krizes aps-
taklos. Rakstam bdtu japarada, ka ar konsekventi neveiksmigiem méginajumiem, tiecoties péc
stabilitates uzturéSanas lidzsvarota riciba, tadi nepastavigi lielumi ka rasistiski un seksistiski
mediji un darba ekspluatacija veicina “citada” sociadlo regulésanu ka neveiksmigas un arvien
vairak deregulétas kapitalisma ekomikas “uzturéSanas” citu pusi. Raksta aplikots termodina-
mikas likums — “energiju nav iesp&jams radit vai iznicinat, to iesp&jams vienigi parveidot no
vienas formas citad” — saistita kapitala, finansu un socialas lomas konteksta. Tacu otraja termo-
dinamikas likuma entropija ieviesta ka batisks mainigais energijas razogana; likums nosaka, ka
pastav nepartraukta tiekSanas preti destrukcijai, kas laika gaita palielinas. Saskana ar $o hipo-
tézi sistéma, kas nav un nekad nevar bt pati par sevi lidzsvara, gala rezultata sasniegs robezu,
kas raksta minéta ka kapitala resursu robeza. Lidz ar to attiecibas starp ekonomikas razo$anu
un dzives veidu razoSanu ar uzsvaru uz arvien pieaugoso kapitala resursu robezu lomu tiek at-
statas atklatas un dekonstruétas, arvien vairak deregulétas, nestabilas ekonomikas lidzsvaro-
§ana vadoso lomu ienemot socialajam atSkiribam, ieklauSanas un izslégSanas politikai, ka arT
dzives veidam.

Atslégas vardi: ilgtspéjiba, krize (kapitalisma, sociala), kolonialisms, deregulédana

Mans nodoms — ar $o nopietno spéli ilustrét politisko pelnas un iznicibas “spéli”, ko uz-
tur un lidzsvaro augstikas varas struktiiras. Si mérka sasniegianai esmu aizguvusi Ra-
dolfa Klauziusa 1850. gada formuléto pirmo termodinamikas likumu - energiju nav
iesp€jams radit vai iznicinat, to iesp€jams vienigi pirveidot no vienas formas cita — un iz-
mantojusi otro termodinamikas likumu (Nikola Leonars Sadi Karno, 1824) - laika gai-
ta parmainas noris progreséjosa virziba uz entropiju —, lai labak izskaidrotu kapitalisma
nestabilitaté pastavoso maksligo lidzsvaru. Energiju pirmaja likuma es aizstaju ar par-
mainam, kas rodas kapitala, socialo lomu un ienakumu mijiedarbibas rezultata, savu-
kart entropiju otraja likuma — ar kapitala resursu robezam, veidojot atsauces uz pasreizéjo
ckonomisko krizi un nekropolitikas teorétiskajiem prickslikumiem (Ahillejs Mbembs).

Valodas atdali$ana un instrumentalizé$ana iezimé bridi, kad briviba tiek notverta varena cie-
toksni. Instrumentalizé$ana kapitalisma ietvaros nodrosina “attistibu” starp koloniala atsavinasa-
nas pamatiem un pareju uz neokoloniala iedibinasanu. Ekonomika, kura klast liberalaka un kuru
regulé arvien mazak, reguléSana ienak socialaja sfera, lai uzspiestu un saglabatu lidzsvaru, kuru
citadi nav iespéjams panake sistéma, kas ir principiali nestabila. Kapitalisma ekonomiskaja “prog-
resa’ nav iespé&jams saglabat lidzsvaru, jo tas nerékinas ar socialo sféru, no kuras tiek arvien nemts.
Individualais gast parsvaru par socialo pienakumu aizsargat vairakuma vajadzibas, un tadéjadi
viena individa briviba — gluzi ka valaita — tick apmainita pret kada cita brivibu, laujot izpratnei par
“citu” veicinat un atvieglot $o procesu, ka ari ievieot reguléjosus mehanismus $is brivibas uzturé-
$anai. S sistéma mégina panake kompromisus, lai iegiitu vélamo lidzsvaru un novérstu krizes, kaut
ari patiesiba pati sistéma ir krize.

Dzive — dzivais un nedzivais darbaspéks

Masveida razo$anas laikmets aizsakas ar automatizéto masinu attistibu agrina liberala kapi-
talisma laika. Pareja uz nedzivo darbaspéku atcéla dziva darbaspéka ekspluaté$anu un pavéra
celu uz arvien neskaidrakam attiecibam starp dzivo un nedzivo. Telpas saSaurinasSanas rezultata
panakea efektivitate rosinaja parmainas ekspluatéSanas veida un vidé. Saskana ar Marksu razo-
t3ju un razo$anas veidu noskir$ana nosaka primitivu uzkrajumu veidosanos. Sis telpiskums, §i
noskirtiba ir ta, kura norada uz agrinajiem privatizacijas un atsavina$anas veidiem, proti, “skaldi
un valdi”.

Papildus elastigajam kapitala uzkraganas formam tehnologijas lava ieviest vél efektivakas
socialas regulé$anas metodes. Socialas stéras regulésana nav tikai policijas kompetence. Izgliti-
ba un mediji rada brivakas un nepiespiestakas socialas regulésanas formas, kas ari norada uz to,
ka pasas regulé$anas metodes tick uztvertas ka patérina prece. Aizvien piecaugosa socialas sferas
regulé$ana, kas sava pastavé$ana rada pelnu, ir ka aizsargs kapitala plasmas un pavairosanas
deregulésanai. Mediju un izglitibas radita visparéja morale tiek ieviesta un uzspiesta visos regio-
nos, izmantojot augstako varu, kuras sadalijums ir globals.

Socialas regulésanas veidi visa pasaulé ir vienadi, un tie sevi nes vélamo ideologiju, radot
lidzas “citado”, seksismu un rasismu, mazinot preto$anas iespéjas un iedibinot patologiskas at-
tiecibas starp noskirtibu un lidzekliem tas mazina$anai. Sis noskirtibas identificésana varétu
izraisit potencialas nesaskanas un naidu socialo $kiru starpa, radot draudus vidusskiras kom-
fortablajai dzivei. Socialas regulé$anas pretlidzekli, kas atgadina Trojas zirgu, gan reala, gan
virtuala telpiska sadalijuma dé| uztur pasi sevi. Tomér biopolitiskaja uzraudziba ieziméjas ari
centieni pielagoties, ko ir izraisijusi kapitala apdraudéana. Par to liecina reakciju kéde, ko iz-
raisa neveiksmiga entropiska “attistiba’, kas neatlaidigi sasniedz pati savas robezas. Si neveiks-
me, kuru, pieméram, Roza Luksemburga paredzéja jau pirms simts gadiem, tiek uzskatita par
neizbégamu, jo ta ir icklauta pasas kapitalisma sistémas kodola. Tadéjadi §i sistéma darbojas ka
sastingusi rotacija ap muzigo balansé$anu par neizbégamo nestabilitati.

Telpa - (neo-) kolonialisms un sastingums

Kolonialisma ekspansija — telpas piesavinasanas — pastavigi saskaras ar fiziskiem un nacionaliem
ierobezojumiem. Savukart kapitalisma ekspansijas nevienmériga attistiba ir veicinajusi neoko-
lonialisma veido$anos. Kolonija paver arkartigi lielas pelnas iespéjas, tomér aréjo koloniju uztu-
ré$anas izmaksas ir lielakas neka tas, kas nepiecieSamas, lai uzturétu iekséju postkolonialu varu
un neokolonialu ekspansiju. Mbembs (2003, 14) apgalvo, ka kolonija sevi “atspogulo pastavigu
iznémuma kartas stavokli, kur augstaka vara tiek istenota caur varu arpus likuma, kur “miers
drizak varétu lidzinaties nebeidzamam karam” un kur civilizacijas varda tiek izmantota vardarbi-
ba”. Sadi apstakli paralizé likumus, kuriem biitu jaaizsarga pilsoni, un tadéjadi tie pastav vienigi
reguléSanas nolakos. Veidojas sastingums, kura pilsoniba vairs netick aizsargata.

Sis sastingums piesavinas neredzamu telpu, lai pats sava teritorija raditu un uzraudzitu
“citado”. Tas normalizé tirgus paplasina$anas nosacijumus un neitralizé preto$anos. Parcelotaju
darba apstakli ir pastavigs $ads “iznémums”. Sada regulésana ir galvenais Pirmas pasaules kapita-
lainstruments, ar kuru tiek radita Otra skira §is pasas Pirmas pasaules ietvaros. Kapitalam izpla-
toties arpus robezam, parcelotaja tiesibu atcel$ana vai to stingra ierobezo$ana tiek izmantots tas
pats mobilitates spéks, kas darbojas pret vinu izvéli celot un but mobiliem. Stradnicki—parce-
lotaji iesaistas patologiska, nelegala dualitaté, nodrosinot valdoso naciju ar hiperekspluatéjamu
darbaspéku. Si regulétana sniedzas aiz kolonijas robezam un kolonizé pasu cilvéka kermeni,
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ieklaujot varas teritorija gan imigrantus, gan ari pelnu, kas radusies nevienlidzigas kapitalisma
attistibas cela, ka tas redzams pasreizéja hiperattistiba “austrumos’, kas uztur un regulé nestabi-
lo augstako “rietumu” neoliberalismu. “Austrumu” ekonomiskas sistémas, kuras ieprieks ir pie-
redzéjusas ekonomisko regulé$anu, patlaban piedzivo “brivibas” uzspiesto eksplozijas vilni —
tirgus attistibas brivibu. Lidz ar “brivibas” globalizaciju pasaulé paradas ieprick$ minétas vie-
notas mediju un izglitibas ideologijas, ka ari globala policija un robezkontrole.

“Brivibas” uzspieSana tick istenota ka palidziba attistibas nodrosinasana, sabrikot agra-
kajam reguléjosajam politikam. Sadus sabrukumus nereti ir radijusi traumatiski apstakli, nere-
ti — péckara trauma, kas atstajusi visa pasaulé novérojamas “valéjas briices” Sis briices iezimé
“brivibas” un neokoloniala kapitala plasmas sakumpunktu. Ta vieta, lai lautu bracém sadzit
pasam, ir notikusi iejauk$anas — tas ir nosaitétas ar aps¢ju, tatu joprojam palikusas atvértas.
Piespiedu karta atvértas brices un traumas, kas saglabajas zem apséja, remdé sociala regulésana
un materialais atalgojums, izmantojot importétas preces — modi, televiziju, jaunas tendences,
vispargjo estétiku utt. Patologiska pieeja méginat arstét traumas ar regulétu palidzibu iezimé
apstaklus, kuros pastav parejas sabiedribas un kuros Pirma pasaule turpina eksistét un gat pelnu
no nestabilitates radiSanas savas struktiiras.

Laiks — kapitala un dzives apvérsana

Telpa ir bijusi kolonizéta, neokolonizéta, internalizéta un virtualizéta. Laiks ir kluvis par no-
zimigu instrumentu nepartraukti aizturétas eskalacijas apvérsuma. Pareja no telpas ka galve-
na pelnas elementa, tas ir, imperialas attistibas paplasinasanas, liecina, ka ir pienacis bridis
padarit apvérsumu par primaro elementu virsvértibas radiSana. RaZzosanas veids, kas 20. gs.
50. gados tika ieviests Japana un kuru plasi parnéma ASV 80. gados, tick apziméts ka Ra-
Zosana tiesi laika, un tas ir kluvis par vienu no standartiem rapnieciba. APICS vardnica ta
tick skaidrota ka “razoSanas filozofija, kuras pamata ir planota parpalikumu novér$ana un
pastaviga produktivitates uzlabosana” Ar “parpalikumiem” tick saprasts jebkas, kas nera-
da vértibu, galvenokart to attiecinot uz razo$anai nepiecie$amo telpu. Ta rezultata rodas ul-
tramenedzments, kura visi razo$anas centri tiek sasaistiti tik liela méra, ka inventarizacija —
galigie parpalikumi — nav iespé&jami. Darba centru cies$a sasaiste rada balansétu razo$anas plas-
mu, lidzigi ka Forda montazas konveijera, tikai ta tick istenota globala méroga. Tad¢jadi apvér-
suma plasmu un atrumu ir iesp&jams aizsargat un istenot ar maksimalu efektivitati.

Sis apvérsums regulé finansialu lidzeklu aizturésanu. Nosacijumi, kas sekmé finansu kapi-
talu - iedomatas naudas aizturésanu -, ir tie pa$i, kuri veicina izpémuma stavokla pastavé$anu
un kuru aizturé$ana tick uzraudzita un parvaldita liela atruma. Vienlaikus ar méginajumam
radit sastingusu iznémuma un trauksmes stavokli §i pieeja ienak cilveku dzivés ari caur valatas
cirkulaciju. Tas Jauj instrumentalizét vai pat manipulét ar cilvéku dzivi akciju tirgum raksturi-
ga veida vai izmantojot tadus netveramus konceptus ka finansu kapitals. Noturiet gaisa visas
uzsviestas bumbas, tadéjadi varés iepludinat aprité vél vairak bumbu, tikai rapéjieties, lai tas
nesaktu krist zemé!

Telpas un laika 44 resursu izmantoSana iezimé uz ieksieni vérstu virzibu, savukart telpa
un laiks ir pamati, kas konstitué dzivi arpus tas un tai nepiecie$amajiem dabas resursiem. Rodas
ckspluatacijas ekspluatacija. Funkcionalitates pielago$anas gaita no iedomata ir izveidojies rea-
lais. Notiek Zonglé$ana ar neredzamiem naudas lidzekliem. Sie neredzamie naudas lidzekli tiek
sastindzinati. Zonglééana ar dzivi. Dzives sastingums.

Nave - cilvéka dzives regulésana

Dziva darbaspéka razo$anas lidzekliem ir robezas. Visapkart ir novérojama darba intensificé-
$ana. Izdeg$ana un visparéjs nogurums ir novérojams, sakot ar Pirmo un beidzot ar Treso pa-
sauli, un nevienlidziga kapitala ekspansija rada dzivo un nedzivo resursu pagaidu uzkrajumus,
ar kuriem segt progresiva neoliberalisma ekonomikas krizes. Maznodrosinato “attisti$ana”
saglabajas augstakajai varai raksturiga stabilitate, lidziga tai, kada pastav saimnieka—parazi-
ta attiecibas. Biologija parazitisma raksturo$anai tiek lietoti tadi termini ka “kolonizacija un
izkliedésanas”, “dabiskas vides piesavinasanas”, “neizbégama patologija” un “resursu eksplua-
tacija”. Saikne starp parazitu un saimnieku vienmér ir simbiotiska, abas iesaistitas puses da-
zados veidos gust gan labumu, gan ari slimibas. Tomér pastav cita puse, ko biologija dévé par
parazitoidismu vai nekrotrofiju. Nekrotrofija ir parazita iemitina$anas saimnieka organisma,
kura rezultata parazitorganisma saimnickam iestajas nave. Sada atkaribas forma sniedzas aiz
kolonialas ekspansijas un patologisko modifikaciju robezam, kur dzive un nave tiek utilizétas
ierobezotu resursu rezultata.

Sadu navéjoSo parazitismu iespéjams pétit konteksta, ko analizé Ahillejs Mbembs un
Subhabrata Bobijs Benerje, kuri ieviesusi tadus terminus ka “nekropolitika” un “nekrokapita-
lisms”. Lidz ar pareju uz nekropolitiku ir jaruna par jauna internalizacijas veida ievieSanu, kas
izskaidrojams saistiba ar nekrokapitalismu. Mbembs formulé nekropilitiku ka “laikmetigas
dzives paklausanas formas naves vara” (Mbembe 2003, 39). Benerje definé nekrokapitalismu
ka tadu, kas “[..] rodas ka prakse nekropolitikas un nekrockonomikas krustpunkta kolonialos
kontekstos specifisku ekonomisku spélétaju ietekmé, pieméram, daudznacionalas korporaci-
jas, kas sevi ietver atsavina$anu, navi, spidzinasanu, pa$navibu, verdzibu, iztikas lidzeklu izni-
cina$anu un visparéjo vardarbibas menedZmentu’, un, citgjot Vudu, - ka tadu, kas “[..] rada
izpémuma stavoklus tur, kur “demokratiskas tiesibas ierobezo politiska sféra’, turpinot istenot
dominé$anu, ckspluataciju un vardarbibu citas jomas” (Wood 2003, 80).

Kapitala resursu robezas rada resursu ekspluatésanas lidzeklus — dzivo un nedzivo dar-
baspéku, laiku, telpu, dzivi un navi — ka kapitala raditas formas, iznicinot individualo libera-
lismu, uz kura tas balstas. Nesaskanigo dihotomiju oportanistiska “attistiba” instrumentalizé
“citadibas” iedalijumus; tai ir nepiecie$ama neista lidzsvara uzspie$ana ta vieta, lai atbalstitu
“es” un “cita” dialektisko attistibu, netiesi noradot uz abu pastavésanai nepiecie$amo atbildibu,
kas varétu radit ierosinato brivibu un lidzsvaru. Preto$anas $ai netaisnigajai sadalei tick ap-
spiesta, izmantojot daljjumu caur kapitala neveiksmes un pielago$anas — vai attistibas — adap-
tivo procesu, caur §Is preto$anas ievie$anu un ari caur valodu, kura ta tiek izteikta. Elementi,
kas akcenté pasreizéjo ekonomisko sabrukumu/krizi, ir tie pasi, ar kuriem tiek apdraudéta un
reguléta dzive, kura deregulé$ana un regulé$ana ir neizbégami atkariga viena no otras, lai spétu
pastavét: tada veida rodas regulésana, kas noris deregulésanas virsvadiba.

Pielietojums mediju makslas, spélu un performativaja joma

Manis ierosinata spéle ir interaktiva platforma $eit ieskicétas idejas ilustré$anai, ta piedava telpu
eksperimentiem un veidu, kada materializét $o teoriju. Spéle un tas darbiba balstas uz teorétis-
ku atzinu, ka socialas lomas, finansu lidzek]us un kapitalu nav iespéjams radit vai iznicinat, vie-
nigi (ap-) mainit no vienas formas cita — gluzi ka energija termodinamikas likuma, tatu plasaka
globala méroga un attieciba uz globalo kapitalisma kartibu.
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Sai spélei ir spéles délitis. Tas ir diagrammu/karté$anas makslas darbs, ar kura palidzibu
tiek sadalita teorétiska ideja. Spélésanai tiek izmantoti magnétiski kaulini. Iespéjamos gajienus
nosaka karti$u komplekes. Pasu spéles laukumu veido magnétisks ietvars, kas var sagrat sava pa-
rak liela smaguma vai nestabilitates rezultata atkariba no magnétisko kaulinu masas, kas virzas
tam pari. Spéles mérkis ir méginat simulét socialas regulésanas un ekonomiskas deregulésanas
teoriju, nelaujot nolemtajam spéles délitim sabruke. Spélé magnétiskie kaulini virzas uz arpusi
pari velvei, ar savu masu to ieliecot; spélétajam ir jaizdoma, ka stabilizét energijas, darbaspéeka,
dzives un resursu apmainu, lai izvairitos no liclakas ekonomiskas vai pat vél sliktak — sabiedris-
kas krizes.

Tadgjadi mana spéle, arvien ievieSot augstas potencialitates formatus, demonstré un vien-
laikus veido karté$anu vizualas makslas, teorijas, eksperimenta un izglitibas krustpunkta. Ja més
izpratisim simulétas vides logiku, nepiecie$amibas gadijuma més spésim cinities ari realaja eko-
nomiskaja, socialaja un politiskaja telpa — par to tad ari ir i spéle.
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Lauku vides un tiessaistes sadarbibas saiknes Somija

Endrja Grifs Patersons

Kopsavilkums

Raksts iepazistina ar lauku tradicijam un musdienu brivpratigas sadarbibas projektiem jauno
tieSsaistes tikla praksu ietvaros, ka art ar saikném starp $im tradicijam un projektiem. Galveno-
kart izmantoti pieméri no Somijas, kuri ievietoti Baltijas juras valstu konteksta, ka art interneta
projekti no ASV. Atspogulojums veikts $adu saiknu veidoSanas dél| transdisciplinara seminara
laika, kuru organizéjis autors. Eseju veido socialas un tikla kultdras véstures sajaukums, kura
ietverts lauku ciematu kopienu atbalsts (somu valoda - talkoot), ta izveido$anas sadarbibas at-
tistibas ietvaros 20. gadsimta un masdienu Somijas informéacijas komunikaciju un tehnologijas
sabiedriba. Diskusijas par sadarbibas tikla platformam, pieméram, wiki un pula pakalpojumiem,
rada jautajumus, kuros skarta $o platformu saistiba ar senakam kulttras tradicijam. Somu va-
loda saliktenis tietotalkoot ieviests, lai apzimétu zinaSanu veidoSanu uz sadarbibas pamata.
Nosléguma autors apgalvo, ka lidz ar pla$o tikla kultlras potencialu saskarsmé ar koncentrétu
vietéjas nozimes ricibu svariga ir atbildiba un pardomas par vienlidzigu labumu.

Atslégas vardi: sadarbiba laukos, Somijas kultlras vésture, talka, savstarpéja palidziba, sociala
ekonomika, informacijas sabiedriba, lidzdalibas platformas, wiki, tieSsaistes tikli, ilgtspéjiba,
praksé balstits pétijums

levads

Raksta atspogulotas pardomas par saikném, kas radusas, veidojot programmu “Alternativas
ckonomikas kultiras” (A/z.Econ.Cult) festivala Pixelache 2008./2009. gada ziema un ipasi —
Helsinkos notiku$a seminara laika 2009. gada 3. aprili. Lai nedaudz iepazistinatu ar $I pasa-
kuma kontekstu, jamin, ka Pixelache ir gan kultaras festivals, gan organizéts tikls'. Tas pulce
cilvékus, kuri interesgjas par tadam témam ka elektroniska maksla, lidzdalibas kultaras un sub-
kultaras, ka ari grassroots organizacijas principu un tiklu izpéte, mediju/tehnologiju politika un
ckonomika, mediju prasmes un iesaistianas vides jautajumu risina$ana. Socialo, intelektualo,
finansialo un institucionalo kapitalu festivals Pixelache vacis jau kops 2002. gada, bet joprojam
ta pastavésana ir balstita galvenokart uz brivpratigo vai maz apmaksatu darbu.

Ka Alt. Econ.Cult programmas uzsacéjam un organizétajam mans nolaks ir atvértas iz-
pétes gaisotné radit “pulcé$anas forumu”, kas paredzéta “redzét—dzirdét—savake” intuicijai,
zinatkarei, parklasanas gadijumiem, dienas kartibai, saikném, ka ari antagonismiem starp al-
ternativajam ckonomikam, rado$u praksi, aktivismu, uznéméjdarbibu un tikla kultaram vai
to ieksiené. Lidzigi ieprick§minétajam ambicijam $is raksts uzsak un attista sarunu starp lau-
ku, tikla kultaras un sadarbibas studiju pétnickiem, organizatoriem, aktivistiem un kultaras
praktikiem dazadas paaudzés. A/t Econ.Cult programma radas, par pamatu nemot socialas
saiknes un to, ko Pjérs Burdjé raksturo ka “socialo kapitalu” (Bourdieu 1986, 241-258). Ar
to es domaju, ka programma veidota uz socialo attiecibu liela daudzuma, kuru esmu uzkrajis
savas organizatoriskas prakses laika, vairakus gadus dzivojot Helsinkos, ka ari celojumu laika
uz citam vietam.

1 Sikak par festivalu Pixelache un Pixelache Network sk. http://pixelache.ac (skatits 15.03.2010.).
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Lai sasniegtu $o mérki, es izveidoju sastapSanos starp somu zalkoot (zviedru valoda runa-
joSo somu vidi pazistamu ka za/ko) tradiciju un informacijas komunikacijas tehnologiju sabied-
ribu, kura ir plasi izplatita Ziemeleiropa, bet ipasi ar to identificéjas musdienu Somija.

Sadarbiba laukos

Tapani Koppa identificé visas raksturigas zalkoor sadarbibas ipasibas: “Cilvéki sapulcéjas ko-
pigam darbam, kura pamata ir brivpratiga lidzdaliba un kolektiva atlidziba ir viesmiliba un
pricka giiSana no kopiga darba veiksanas” (Képpi 2009, 2. slaids). Lidzigi palidzibas snieg$anai
kaiminiem $is darbs nav apmaksats, un viesmiliba parasti nozimé cienastu un dzérienus, bet
nosléguma, iespéjams, — muziku, dziedasanu un dejas, ko nodrosina cilvéks, kurs sasaucis pa-
réjos uz talkoot. Interesanti, ka $is jédziens gandriz vienmér tiek lietots daudzskaitli. “Islaiciga
vai gadijuma rakstura nepiecieSamiba péc vienotas ricibas,” (Ibid.) raksta Koppa, ir vél viena
ipasiba, kas raksturiga tadiem regulariem sezonas pasakumiem ka kopigai laukumu sakopsanai
pavasari, razas novaksanai rudeni vai “palidzibai maju, celu, tiltu cel$ana un kopienas festivalu
organizé$ana” (Ibid.), un vélak ari “materialu resursu vai naudas lidzeklu vak3anas kampanam”.
Vajaku kaiminu vai gratibas nonakuso atbalsti$ana, pieméram, to, kuriem “nodegusi maja, zau-
déta raza, saslimis vai miris partneris” (Ibid.), butu kopiga kopienas atbildiba.

Koppa uzskata, ka $o pamatelementu apvieno$anas veido situaciju, kura ieguvéjas ir abas
puses, abas puses gust kopigus labumus, kas palielina kopienas un tas dalibnicku labklajibu,
tadéjadi daliba taja ir socials, emocionals un ekonomisks atalgojums. Koppa apgalvo, ka $adi sa-
darbiba tick padarita “izdeviga ilgtermina’, to ir viegli apgiit un ta ir elastigi pielictojama (Ibid.).

Tomér individuala novirze no $is kopéjas prakses var dargi maksat. Atsauce uz skirkli za/-
koot enciklopédija Wikipedia anglu valoda par lidzcilvéku izdarito spiedienu piedalities: “Cil-
véka ciena un reputacija var tikt smagi iedragata, ja vin$ neierodas vai izradas vaj$ stradnieks’,
un skopums, atlidzinot par darbu, var “novest pie cilvéka vajasanas visu vina atlikuso mazu™.
Vai nu ta ir taisniba, vai nav, bet parasti daudzas gimenes laukos dzivo izolétas viensétas daudzu
kilometru attaluma no tuvaka ciemata, un pozitivos ieguvumus no dalibas var viegli iztéloties,
tapat ar — negativas sekas, ja taja sava dala netiek ieguldita.

Skaidrojot vésturiskas zalkoot saknes, Koppa atsaucas uz Somijas klimata galéjibam — ga-
ras ziemas, isas vasaras — un skarbajiem lauksaimniecibas un ekologiskajiem apstakliem, kas
veicinajusi sadarbibu lauku kopienas. Lidzigi apstakli parsvara ir ari citur, kur valda ziemelu
klimats, un nav brinums, ka ari citas Ziemeleiropas un Austrumeiropas kultaras un valodas
somu valodas vardam zalkoor atrodas precizs tulkojums®. Klejojot pa enciklopédijas Wikipedia
dazadu valodu hipersaitém, paveras $ada aina.

Latviesi un lietuviesi lieto vardu zalka, igauni to apzimé ar zalgud. Baltkrievu valoda vards
Tanoxa (taloka), ka apgalvots, ir lingvistisks aizguvums no kadas baltu valodas, un, iesp&jams,
attiecas uz senu vardu, kas apzimé paganu razas un auglibas dievibu (Skvorchevsky 2005). Tur-
klat ukrainu valoda ir loti lidzigs vards — Tos0xa (toloka) —, un polu valoda ir toka.

Krievu valodas vardam To10xa ir nedaudz atskirigas konotacijas, tas ir tuvs vardam “aiz-
nemtiba” daudzu cilvéku pulka. Tac¢u lidz ar lielinieku revolaciju Krievija tika ieviests vards

2 Atsauce uz $o kaunpilno zalkoot aspekeu aizgita no Wikipedia enciklopédijas Skirkla anglu valoda, sk. htep://
en.wikipedia.org/wiki/Talkoot (skatits 15.03.2010.).

3 Interesanti, ka somu valodas Wikipedia enciklopedija zalkoot skirkla apraksts ir isaks par tas pasas timekla vietnes
anglu valodas versiju. Citas valodas, uz kuram dota atsauce Wikipedia enciklopédija, — igaunu, krievu, ukrainu,
polu, vacu, norvégu un anglu — ir valodas, kuras $is jedziens atrodams un partulkots. Lictuvie$u un latvie$u valoda
nav Skirkla vardam zalka.

¢cyb6oTHux (subbotnik), Lenins tada lepni iesaistijas pats, popularizéjot $o masveida brivpratigo
sadarbibu sava 1920. gada uzsaukuma: “Pirmais subbotnik uz Maskavas—Kazanas dzelzcela”
(Lenin 1965). Tomér japiebilst, ka savas izpétes noluka veiktajas neformalajas sarunas ar cil-
vekiem, kuri dzivojusi Padomju Savieniba, un ipa$i ar tiem, kuri bija tai paklauti, pieméram,
latvieSiem, starp So aktivitati un pirmsrevolacijas tradiciju pastav skaidra ideologiska un seman-
tiska atskiriba.

Ziemeleiropas rictumu dala — Norvégija — lidzvertigs vards ir Dugnad, kas darinats no
sena norvégu valodas varda ar nozimi “palidziba”. Anglu valodas jédziena bee sakne ir lidziga,
tatu $o vardu nedrikst jauke ar sabiedrisko kukaini (bee — “bite” anglu val., zulk. piez.). Sis vards
apzimé cilveku grupu, kas tickas, lai kliedétu vienmulas aktivitates (pieméram, vérp$anas vai
kul$anas) radito garlaicibu®. Savukart vacu valoda runajosie izmanto vardu Nachbarschafts-
hilfe, kas vairak apzimé tos, kam palidziba tick sniegta, proti — kaimini. Eiropie$u kolonisti
Ziemelamerika 18. gadsimta ta vieta bieZi atsaucas uz to, kas tika darits, pieméram, barn-rai-
sing ($kina cel$ana). Saja teksta ka varda talkoot tulkojums latviesu valoda lietots vards “talka”
(autors teksta originala, kas rakstits anglu valoda, izmanto vardkopu work-party — tulk. piez.),
kas skaidri apraksta ietvertas aktivitates.

Savstarpéjas palidzibas vésture

Cik no Siem vardiem tiek lietoti regulari vai puslidz regulari? Visi $ie vardi, kas apzimé brivpra-
tigu kopigu stradasanu, kuras iedarbigums palielinas, ja runa par kopibu radniecigajas un ciema
kopienas struktiras, ir sinonimi, kurus Pjotrs Kropotkins 19. gadsimta 90. gados aprakstijis ka
“savstarpéjo palidzibu” (Kropotkin 2008).

Kropotkins 1902. gada publicéja virkni rakstu, kas bija sakartoti ar nosaukumu “Savstar-
péja palidziba: evolacijas faktors”. Tajos Kropotkins iebilda tolaik aktualajai darvinistiskajai
domasanai, opongjot, ka savstarpéja palidziba ir tikpat nozimigs faktors cilvéces evolacija ka
pasapzina, kas piemit cilvékiem visa Eiropa un citas pasaules dalas. Kropotkins uzskatija, ka $o
praksi apzinati pédéjos gadsimtos apspiedusas dazadas valsts instittcijas. Kropotkins rakstija:

“Ciemu kopienam tika atnemtas iesp&jas pulcéties, vinu sétas un neatkariga administra-
cija, vinu zemes tika konfiscétas. Politiska izglitiba, zinatne un tieslietas veicinaja valsts
centralizacijas ideju. Universitatés un no kanceles tika macits, ka institucijas, kuras cilveki
oficiali izmantoja, lai realizétu savas vajadzibas péc savstarpéja atbalsta, pienacigi organi-
z&ta valstl nevar tikt pielautas; ka valsts viena pati var parstavét vienotibas saiknes starp tas
paklautiba esosajiem; ka federalisms un “partikularisms” ir progresa ienaidnieki un valsts
ir vienigais patiesais turpmakas attistibas iniciators.” (Ibid. 138-139)

Kropotkins aizrautigi ticéja lauku dzives veida izturigumam, kas “piesatinats ar savstarpéjas
palidzibas un atbalsta ieradumiem un parazam, un ka nozimigas kopienas zemes valdijuma
palickas tick joprojam saglabatas” (Ibid, 159). Kropotkins $os socialos un savstarpéji izdevigos
lietu karto$anu panémienus parveidota veida saskatija arl industrialajas sabiedribas. Kropotkins
rakstija ka anarhistiski komunistiski noskanots aktivists, un perioda, kad veidojas modernais
eiropeiskais nacionalisms un valsts kapitalisms, vinu iedvesmoja un iedrosindja ta laika darba
un preto$anas kustiba, kas aptvéra socialismu, arodbiedribu kustibas, brivas apvienibas un

4 Anglu valodas Wikipedia enciklopédijas skirkli Bee sk. http://en.wikipedia.org/wiki/Bee_%28gathering%29
(skatits 15.03.2010.).
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kooperativismu. Tas bija kustibas, par kuram Kropotkins dzirdéja un kuras redzéja Vacija,
Holandé, Danija, Francija, Sveicé un Anglija. Vél papildus darba kustibam Kropotkinu
iedvesmoja ari lidziga energija visos dazadajos cilvéka dzives aspektos:

“Man, iesp&jams, vajadzétu ari pieminét draudzigas sabiedribas, savadnieku vienibas, cie-
ma un pilsétas klubus — kas organizéti, lai apmaksatu arstu rékinus, — apgérbu un apbedi-
$anas klubus, nelielus klubus, kurus bieZi veido fabrika stradajosas meitenes un kuriem vi-
nas katru nedélu ziedo dazus pensus un péc tam izlozé vienu marcinu, kuru var izmantot
vismaz kadam batiskam pirkumam, un daudzus citus. Nebut ne niecigs sabiedriskuma vai
dzivespricka gara daudzums ir dzivs visas $ajas sabiedribas un klubos, tomér katra biedra
“kredits un debets” tick ciesi pieskatits. Ir tik daudz apvienibu, kas balstas uz gatavibu
ziedot laiku, veselibu un dzivibu, ja nepiecie$ams, ka més varam izveidot daudz ilustraciju
vislabakajam savstarpéjas palidzibas formam.” (Ibid. 166)

Sadarbibas attistiba Somija

Laika, kad tika publicéta Kropotkina teorija par savstarpéjo palidzibu, Somija ka nemieriga,
autonoma, liela Krievijas impérijas hercogiste bija joprojam lielakoties agrara valsts. No trim
miljoniem iedzivotaju cetras picktdalas dzivoja un stradaja mezos un uz lauka. Tomér tas bija
ari laiks, kad Somija paradijas organizéta sadarbibas kustiba. Péc celojumiem pa Vaciju un Aus-
triju Hanness un Hedviga Gebhardi bija radusi iedvesmu no lauksaimniecibas ekonomikas, ko
vini $ajas valstis bija redzé&jusi, un noléma klat par kooperativu celmlauziem Somija. 1899. gada
Gebhardi oficiali izveidoja “Pellervo sabiedribu” Marku Kuisma, kur$ sarakstijis ievadnodalu
gramatai “Pellervo stasts”, atgadina lasitajam: “Jaunas industrijas, ipa$i mezsaimniecibas indus-
trija, ir atkariga no lauku resursiem un darba. [..] Bezzemes masu briesmas [..] bija vienas no ta
laika visnopietnakajam socialajam problémam” (Kuisma, Henttinen et. al. 1999, 10). Organi-
zéta sadarbibas kustiba, kura balstita socialaja kapitala un tas ekonomika, bija méginajums ri-
sinat $adus jautajumus, un $ada iniciativas forma tika rosinata ka politiskas apzinas izplatisanas
veids lauksaimnieku vidi.

Modernas zalkoot formas izveidojas Ziemas kara (1939-1940) laika un Turpinajuma kara
laika (1941-1945) ar Padomju Savienibu. Koppa raksta, ka cilvéki no “majas frontes” — galve-
nokart sievietes, kuras pildija lomas produktiva darba ka saimniecibas “galva’, rapnicu stradnie-
ki un citu arodu parstavji, — iesaistijas mazak tradicionalas brivpratiga darba formas, vacot iz-
ejmaterialus, metallaznus, partiku, papiru, novalkatas drébes un citas energijas formas. Citiem
vardiem - vini “uzturéja dzivu infrastruktiru” gan pilséta, gan laukos (Képpi 2009, 7. slaids).
Koppa apraksta, ka kara laika tika nodibinata organizacija Suomen talkoot (“Somijas talka”)
un vélak — Suurtalkoot (“Licla talka”), 58 nacionalo pilsonisko asociaciju koalicija. Rezultata
tika izdarits daudz par spiti gratibam, ar kadam valsts saskaras kara laika. 1942. gada darbs, ko
talkoot brivpratigie bija veikusi, Koppa turpina, tika novértéts parsniedzam 3 miljonus stundu
ar$anas un séSanas (foukoryot) un 12 miljonus stundu razas novaksanas (Ibid.).

Atjaunosanas periods, kas sekoja karam, stiprinaja un apvienoja talkoot ka sadarbibas for-
mu. Galu gala tas tika parveidotas par nelielam finansu institacijam, kas atbalstija lauku saim-
niecibu mehanizaciju un tirgum piegadaja lauksaimniecibas preces. Kara laika gatas pieredzes
dél sievietes atbalstija ilgstosai klatbatnei vairakas jaunas profesijas darba tirgn. 20. gadsimta
50.-70. gados Somija pieredzéja ari strauju industrializaciju un urbanizaciju. Daudzas g§imenes
atteicas no lauksaimniecibas, parceloties no laukiem uz Somijas dienvidu pilsétam — Helsin-
kiem, Espo, Vanta, Tamperi un Turku vai emigréja uz Zviedriju, lai iegttu tur jaunu darbu.

20. gadsimta 70. gados, ka skaidro Koppa, lauku attistibas politiku spécigi ietekméja vietéja
un nacionala méroga brivpratigas asociacijas. Masveida izcelo$ana no laukiem un ta laika cen-
tralizéjosas birokratiskas tendences vél vairak iedrosinaja cilvekus, kuri joprojam laukos bija
aktivi, izveidot ciemu komitejas. So komiteju skaits divkar$ojas visa valsti, daléji pateicoties ari
ricibas pétijumam, ko veica universita§u studentu un pétnieku, tadu ka Koppa un vina kolégi,
grupas’. Ciemu komitejas organizéja talkoot pasakumus, aicinot vietéjos iedzivotajus stradat
kopigu vajadzibu laba, pieméram, lai cinitos par apdraudétu vietéjo pakalpojumu saglabasanu,
ciema ékas remontu vai uznémeéjdarbibas projektu ievieSanu ciema.

Socialais kapitals pilsétas konteksta

Izpétes studijas par socialo kapitalu, ko iedvesmoja Pjéra Burdjé “sociala kapitala” izpratnes, uz
kuru ieprieks atsaucos, piedavatajiem jédzieniem strauji attistijas, sakot no 20. gs. 80. gadiem,
sasniegdamas uzplaukumu 90. gadu beigis un 21. gs. sikuma. Ka atziméts Lauras Isakas un Aku
Alanena gramatas “Socialais kapitals Somija” ievada, sociala kapitala jédziens “saknojas uzska-
ta, ka pienaciga sabiedribas labklajibas un ekonomiskas situacijas izpratne var tikt sasniegta
tikai tad, ja tick nemta véra ari sociala dimensija, t. i., sabiedribas spéjas uz kolektivu ricibu un
tikliem, kas atbalsta kolektivu ricibu” (Iisakka, Alanen 2006, 7).

Sociala kapitala pétijumi labi saistas ar zalkoot ideju (brivpratigu palidzibu un palidzibu
kaiminiem). Sociala kapitala jédziens ir ari izmantots, lai labak izprastu darba vietu kopienas,
veselibu un labklajibu, regionalo ekonomiku un mediju komunikaciju. Jouni Hekli un Klaudio
Minca, veicot gadijuma analizi par Somiju un Italiju abu jaunakaja gramata “Socialais kapitals
un uzticibas tikli pilséta”, atzist, ka abam nacijam piemit plasi sociala kapitala apméri. Tomér
Somijas gadijuma, ko var mazliet pretstatit Italijas gadijumam, ir daudz ievérojamu oficialu un
institucionalizétu sociala kapitala formu, kas ir gan ieplanotas Ziemelu labklajibas valsts mode-
Ii, gan tick veicinatas ar dalibu pilsoniskajas sabiedribas (Hakli, Minca 2009).

Neraugoties uz to, masdienu Somija, kur tikai nedaudz vairak par 60 % iedzivotaju dzivo pil-
sétu teritorijas (Global Virtual University 2009), neoficials brivpratibas princips un atbalsts ir jop-
rojam nozimigi ikdienas dzives faktori. Ka mingjis Hannu Pekonens raksta “Brivpratibas princips,
palidziba kaiminiem un socializé$anas’, kura ietvertas aptaujas statistikas analize, kas veikta laika
starp 1999. un 2000. gadu, “cilvéki ik dienas velta gandriz 1 stundu tadas sociala kapitala akeivita-
tes ka socializé$anas, palidziba kaiminiem un brivpratigais darbs; gandriz viena tre$dala iedzivotaju
iesaistas brivpratigaja darba katru ménesi. Katru ménesi 60 procenti iedzivotaju piedava palidzibu
kaiminiem” (Paikkonen 2006, 43-53). Izdarot starptautiskus salidzinajumus ar ¢etrpadsmit citam
valstim Eiropa, Pekonens secina, ka “cilvéki Vacija, Somija un Polija, ka ari Francija un Igaunija vis-
vairak laika téré organizatoriskas aktivitatés un palidzot kaiminiem” (Ibid. 52).

Informacijas sabiedriba

No 20. gs. 80. gadiem Somijas ieguldijums starptautiskaja telekomunikaciju un informacijas
tehnologiju revolucija ir bijis nozimigs tik nelielai nacijai ar 4,9 lidz 5,3 miljoniem cilvéku.
Pieméram, Somijas datorzinatnu studenti un pétnieki ir bijusi celmlauzi atvérta koda program-
matiras izstradé. Popularo operétajsistému Linux 1991. gada radija Linuss Torvaldss, varbut
mazak zinamas zviedru un somu kopigi veidotas MySQL servera arhitekeiras, kas lauj vienlai-

5 Pieméram, Torsti Hirilainens, Sobrid ari Ruralia Institute pétnicks, veica savu disertacijas pétijumu par ciematu
sadarbibu, sk. htep://www.helsinki.fi/ruralia/henkilo.asp 2sukunimi=Hyyryl%E4inen (skatits 15.03.2010.).
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kus daudziem lietotajiem pieklat datubazém tiessaisté, viens no izstradatajiem 1994. gada bija
Mihaels “Montijs” Videniuss. Bez tam vienadranga tiessaistes komunikacijas IRC ¢ata forma
1988. gada aizsaka Jako Oikarinens. Neviena no $iem gadijumiem (programmésanas) darbs
nekad netika veikts vienatné un, lai tos izstradatu, tika lagts atbalsts.

1999. gada somu futurologi, inZenieri un socialie pétnicki pulcéjas simpozija ar nosau-
kumu “Dzive arpus informacijas sabiedribas” (Finland Futures Research Centre 1999). Ka
galveno referentu organizatori bija ielagusi Manuelu Kastelsu, katalanu izcelsmes sociologu,
kur§ 20. gs. beigas vadija diskursu par attiecibam starp informacijas tehnologijam, ekonomiku,
sabiedribu un kultaru. Kastelsu fascinéja Somija ka gadijuma analize, un péc daziem gadiem
vin$ kopa ar somu filozofu Peku Himanenu uzrakstija gramatu ar nosaukumu “Informacijas
sabiedriba un labklajibas valsts: Somijas modelis”

“Somijas piemérs rada, ka pilniba attistita labklajibas valsts nav nesavienojama ar tehno-
logisku inovaciju, ar informacijas sabiedribas attistibu un ar dinamisku, konkurétspéjigu
jaunu ekonomiku. [..] Ta nodrosina cilvéku pamatu darba produktivitatei, kur§ nepie-
cieSams informacijas attistibas modelim, un ta arl nostiprina institucionalo un socialo
stabilitati, kas nogludina raditos zaudéjumus ekonomikai un cilvékiem krasu lejupslizu
periodos.” (Castells, Himanen 2002, 166)

Nav parsteigums, ka $is muasdienigais pédéjo 20 gadu konteksts rosinajis pétnieciskos jautaju-
mus par socialo kapitalu. Pieméram, Juha Nurmela, veicis pétijumu ar nosaukumu “Vai komu-
nikacijas mediju izmanto$ana papildina socialo kapitalu?” gramata “Socialais kapitals Somija”
(Nurmela 2006, 63-72). Nurmela secinajis, ka iesaistiSanas kolektiva riciba viens no galvena-
jiem mainigajiem, kas raksturo socialo kapitalu, “arT korelé ar aktivu informacijas un komuni-
kaciju tehnologiju izmanto$anu” un ka “informacijas sabiedribas progress stiprina to” (Ibid.
63). 2008. gada pat 80 % Somijas iedzivotaju vecuma no 16 lidz 74 gadiem apgalvo, ka lieto
internetu ik dienas vai gandriz katru dienu (Statistics Finland 2009).

Pardomajot neparsteidz saiknes starp socialo kapitalu un institucionalo un organizatoris-
ko atbalstu informacijas un komunikacijas tehnologiju attistibai. Tadas nacionalas iezimes ka
spécigu inzenierzinatnu un datorzinatnu izglitibu, protestantisma darba étiku, kas liek uzsvaru
uz paspalavibu, un valsts labklajibas atbalstu Kastels un Himanens atzinusi par informacijas
sabiedribas spéku Somija blakus tadam praksém ka parrobezu hakerisms (Castells 2001). So-
mijas tikli un robezas vienmér ir pletusas plasuma un atruma skirti no valsts kontroles. Kadas
varétu bt visa §i sociala kapitala picauguma sekas? Kas no ta gast labumu? Vai $is picaugums ir
patiesi sadarbiba balstits, paredzéts savstarpéja labuma giisanai un palidzibai vai dala no tiklotas
sabiedribas patérniecisko$anas turpinajuma?

Sadarbibas platformas: wiki piemérs

Lai aplukotu $os jautajumus, nepiecie$ams pievérst uzmanibu vietai, kur socialais kapitals tiek
uzglabats u izplatits, ka tas ir tie$saistes wiki platformu gadijuma. Kops Kastelsa un Himanena
novérojumiem ap internetu centrétas tehnologiskas inovacijas turpinajusas progresét, pateicoties
valdibas veiktajai veicinasanai un atbalstam, ka ari lielajam riska vai iespéjamas pelnas gusanas
kapitala ieguldijuma apjomam. Galvenais gan brivpratigas, gan korporativas energijas un inves-
ticiju agregators ir uznéméjdarbibas “medus pods” — Silicija ieleja ASV, kas piesaista gan atvérta
koda, gan komerciali tendétus programmataru izstradatajus. Dala no $i procesa bija lidzdalibas
tiessaistes interfeisu parmarkésana globalaja timekli, ko veica Tims Oreilijs, nosaukdams tos par

“platformu” un Web 2.0¢ (O’Reilly 2005), bet to, ko Oreilijs uzskatija par jaunu Web 2.0 ietvaros,
Bérnerss-Li dévéja par to, “par ko timeklim bija lemts klat jau visu laiku” (Anderson 2006).

Var apalvot, ka vislabakais veca turpinajuma gadijums $ajas ta sauktajas “jaunajas” Web
2.0 platformas ir wiki, ko Vards Kaningems 1994. gada sakotngji bija ieceréjis un uzsacis ka
WikiWikiWeb. Kopuma WikiWikiWeb joprojam vietnes sakumlapa tiek raksturots ka “salik-
ta sistéma, medijs diskusijai, kratuve, pasta sistéma, sadarbibas instruments. Patie$am, més isti
nezinam, kas tas ir, bet tas ir izklaid&joss veids asinhronai komunikacijai tikla” (Cunnigham
2004). Izveidojot iespéju redigét saturu — vispirms tekstu, bet vélakas $is programmatiiras ver-
sijas arT multimediju saturu — un pieklut tai ikviena interneta parlukprogramma, WikiWikiWeb
atbrivojas no vajadzibas iclogoties serveros, lai ievietotu saturu vai redigétu to tiessaiste. Uz-
svars uz o értibu atspogulots nosaukuma izvélé — wik: ir Havajas polinézie$u vards, kas nozimé
“atrs”, tadéjadi tulkojuma tas bitu “AcrsAcrsTikls”

WikiWikiWeb tika saisinats uz wiki citos programmatiras izstrades posmos un gadu gaita
kluvis par popularu instrumentu un platformu sadarbibai un lai dalitos ar arvien picaugo$u in-
formacijas apjomu. Viens no galvenajiem Kaningema iniciativas mantojumiem bija vina prog-
rammataras UseModWiki klons, ar ko iepazinas Lerijs Sangers un Dzimijs Velss, kuri péc tam
izmantoja So wiki tehnologiju, lai tehniski atbalstitu Wikipedia, kad ta tika pirmo reizi palaista
2001. gada (UseModWiki). Péc daziem gadiem, 2003. gada, radas bezpelnas Wikimedia Foun-
dation, kas atrodas Sanfracisko un ko dibinajis DZimijs Velss. Ta fokuséjas uz brivpiekluves, at-
vérta satura wiki interneta projektiem, no kuriem vispazistamaka ir Wikipedia (enciklopédija),
Wiktionary (vardnica), Wikimedia Commons (mediju repozitorijs), Wikispecies (sugu direkto-
tija), Wikinews (zinas) un Wikiversity (macibu materiali), ka ari vairaki citi proejekti.

Turklat Wikimedia Foundation nodrosina ari to paSu wiki programmatiras platformu
privatpersonam vai organizacijam, kuru var brivi instalét savos serveros un izmantotu saviem
noliikiem. Cilvéku kustiba, kas izmanto Wikipedia, saskana ar Erika Mollera, Wikipedia Foun-
dation izpilddirektora, vardiem “motivé katru desmito lasitaju klat par aktivu dalibnicku” Mol-
lers piedavaja uzlabosanas solus virziena uz labakiem ieguldijumu veido$anas interfeisiem, jau-
nam sadarbibas iespéjam, kopienas parvaldibu (ar atpazistamibas un apstiprinasanas palidzibu)
un, kas interesanti, aizrausanos ar fiziskam telpam (Méller 2009).

Vélos apgalvot, ka Wikimedia Foundation organizé maailman tietotalkoor (starptautisku
zina$anu talku), somu valodas vardiem runajot, plasu brivpratigu dalidanos ar informaciju un
zina$anu konstruésanas projektu globala méroga. Tomeér §is globalas ambicijas, ka par to liecina
nakotné iztélota nodosanas fiziskam telpam, patiesi norisinas vietéja limeni. Gorjunova raksta
“Formas: par platformam un rado$umu” terminu “platforma” definé $adi:

“Platforma no citam tikla vietném atskiras ar rado$am, socialam, noderigam, izglitojo-

$am un vésturiskam raksturigu pazimju attiecibam, ko ta izveido un kuras ta ir iesaistita.

Platformas mérkis ir atbalstit un stimulét radosas iniciativas un darbu, un ta nodrosina

pastavigu artefaktu eksponésanas iespéju, ko bieZi papildina reakcijas uz tiem, dazadas

6 Biezi minéts sakotnéjais avots bija Oreilija bloga jaunumu ieraksts 2005. gada “Kas ir Web 2.0: nakamas paaudzes
programmatiiras dizaina un biznesa modeli”. Mediju teorétike Olga Gorjunova disertacija “Makslas platformas:
kultiras un makslas stravu veido$anas interneta” ari skaidrojusi, ka $o terminu — Web 2.0 - darinajusi Oreilija
partnerorganizicijas LiveMedia (tagad — CMP) konferences organizatoriem (tiem pieder arf ipa$uma tiesibas)
2003. gada beigas, “lai virzitu tie$saistes sadarbibas, koplieto$anas un komunikacijas fenomenu ar wiki, blogu,
sadarbibas karté$anas un zagu pietkir$anas platformu interfeisus” (Méller 2009). Daudzveidigs brivo (galveno-
kart korporativo) pakalpojumu sajaukums tika izveidots, “laujot interneta lietotajiem piedalities, apmainities,
izveidot saites, kartét, augSupieladét, publicét, komentét un, pats galvenais, radit tieSsaisté noteikta socialaja
dimensija”. (Goryunova 2007, 153).
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diskusijas. Dazreiz ir pieejams ari instrumentu kopums konkréta veida radosam darbam.
Platforma biezi ari censas izskaidrot digitalos radosos procesus bezsaistes un daudz oficia-
lakas kultaras scénas, izveidojot saiknes starp dazadu laiku un kartibu kultaras kustibam.
Vairums platformu organizé tadas (ne-) regularas pulcéSanas “realaja dzive” ka festivali,
koncerti, radosas darbnicas un citi mazak oficiali pasikumi.” (Goryunova 2007)

Kad tadas platformas ka Wikimedia programmatira ir ievietotas serveri, tas sikuma ir lokals noti-
kums. Vél cita paskonstruéta fraze somu valoda, kas mégina konceptualizét $o platformu situativo
dabu, varétu bitt Paskalliset tietotalkoot (vietéja zinasanu talka). Sada tietotalkoot var tike rikota un
“sasaukta” daudziem specifiskiem nolukiem, to skaita — rado$iem procesiem, ka to ierosina Gorju-
novas raksta nosaukums. Turklat wiski platformas var lietot un biezi tas ari tiek lietotas, lai apko-
potu, organizétu, aktivizétu un izlolotu bezsaistes aktivitates. St darbiba rada ar vietéja nozimé
specifiskas zinasanas, kuras ir vértigas un ar kuram notick dali$anas sadarbibas procesa. Masdienu
informacijas un tiklotaja sabiedriba, kur zina$anas savieno varu un iespéjas, zietotalkoot praksei ir
socialas, politiskas un ekonomiskas sekas.

Neotradicionalas talkoot formas

Vienadranga teorétikis un pétnicks MiSels Bauenss raksta “Neotradicionalo pieeju nozime rekons-
truktivaja transmodernaja laikmet2, kas atrodas Foundation for Peer-to-Peer Alternatives wiki ma-
jaslapa (ari izmantojot Wikimedia programmatiiras instalaciju), jauta: “Vai transmodernais vienad-
ranga €toss var tikt sajaukts ar neotradicionalam pieejam?” Citiem vardiem — vai dalitie datortikli
ar “dzivo darbaspéeku’, kas séz pie tiem, Ka tas ir, pieméram, vienadranga mediju koplietosanas ga-
dijuma, atvérta koda programmatiras izstradé un vértibas vienlidziga radiSana wiki platformas, var
izraisit lidzigu vai pat plasaku sasniedzamibas potenciala ietekmi uz premodernajiem socialajiem
palidzibas un atbalsta tikliem? (Bauwens 2009)

Somija, kur laukos sadarbibas atbalsts ir liclakajai dalai iedzivotaju tikai vienas vai divu
paaudzu attaluma, saikne starp musdienu informacijas un komunikacijas tehnologijas balsti-
tam sadarbibas formam, iespéjams, prata nak vieglak neka dazas citas vietas. 2008. gada oktobra
beigas Tuija Alto, viena no Somija labi pazistamam tehnologiju blogerém, pétniece un YLE
nacionalas apraides korporacijas zurnaliste, sava Tusja TV bloga (ko tagad sauc Tubat Sanaa)
publicéja ierakstu ar nosaukumu “Piila pakalpojumi = Zalkoot?”. Alto raksta, ka “somi vienmér
zinajusi, ka istenot lielu projektu. Vai ta bitu jaunas saunas uzbvésana, vai operétajsistéma —
jauzaicina visa kopiena padarit 3o darbu” (Aalto 2008). Alto saikni veidoja ipasi starp jauno
biznesu un organizatorisko modeli — “pala pakalpojumiem”, ko Bruklina dzivojosais kultaras
un tehnologiju Zurnalists DZefs Hovs apraksta ka “ricibu, uznemoties darbu, ko parasti veic
noteikts agents (parasti — darbinicks), un nododot to ka arpakalpojumu nedefinétai, parasti —
lielai cilveku grupai atklata aicinajuma forma” (Howe 2007).

Lai pamatotu savu pétijumu, Alto turpindjuma ietvéra isu interviju ar somu kino uzné-
méju Peteru Vesterbaku, kuru iedvesmoja viens no pirmajiem lielajiem pula pakalpojumu pro-
jektiem, ko vin$ izmantoja sava zinatniskas fantastikas parodiju pilnmetrazas daudzsériju filma
Star Wreck (no 1992. gada). Vesterbaka Sobrid strada ka marketinga un sabiedrisko attiecibu
darbinieks tadam zalkoot modelim Wreck-a-movie projekta ietvaros, kurs veicina sadarbiba bal-
stitu miakslas filmu uznemsanu. Saja gadijuma atvérta koda domasana un tiessaistes tikli tiek
izmantoti, lai izplatitu un sadalitu darbu starp daudziem cilvékiem dazadas vietas animaciju un
makslas filmu producésanai. Vesterbakam somu valodas vards zalkoot ir tikai gaidas, lai izvérstu
darbibu arpus Somijas, icklustot pasaules ptla pakalpojumu vardnica.

Biitiba es pickritu Alto un Vesterbaka apgalvojumam par to, ka vards zalkoot tiek lietots
musdienu Somija plasaka konteksta neka ta ierastie lietojumi lauku un pilsétu/majsaimnieci-
bas vidés un ka jau tick veidotas jaunas asociacijas ar tieSsaistes tikliem. Kamér jaunas jédzie-
na talkoot adaptacijas ir patie$am sadarbibas solijumu pilnas par jaunu tie$saistes un bezsaistes
sadarbibas formu masu laikiem, tas uzdod man kritisku jautajumu: ja zalkoot musdienas tick
uzskatits par pozitivu spéku, kurs ir labuma guvéjs? Privatas organizacijas vai sabiedriskas insti-
ticijas? Ja tas nav atvértas un sadarbibas vai brivpratigas darbaspéka riska formas, vai §1 varda
lietojums ir piemérots?

Pardomas un atbildiba

Péc “Alternativas ckonomikas kultaru” programmas festivala Pixelache 2009 ietvaros, ka ari
ilgo producésanas, veicina$anas un pécproducé$anas procesu laika es domaju par to, ka més
ieviesam saikni starp senakam sadarbibas tradicijam un jaunakam tendencém sadarbiba digi-
talaja kultara. Tagad, péc 2009. gada programmas, es ticu, ka nav nepiecieSams “jauninajums”
vai “2.0” kaut kam, kam ir tik gara un dziva vésture ka zalkoot. Tomér mums ir nepiecie$ams
domat vairak par to, ko més daram $ajas digitalajas un tiklotajas teritorijas un kur$ no tam
gust labumu - individualu un jo ipasi — kolektivu.

Budams imigrants somu sabiedriba, esmu pateicigs, ka vinu valoda ir ipass vards “ko-
pienas centieniem”, kurs§ joprojam atrodas ikdienas lieto$ana. Augsta limeni tiklota sabiedriba
musdienu globalajos ziemelos, kura dominé informacijas tehnologijas un komunikacija, $aja
teksta ir Joti pietuvinata senakam un tradicionalakam sabiedribam.

Sis agrinais pétijums norada uz potenciilu transdisciplinaram saikném, kas var bit intere-
santas vienadranga teoriju, lauku un sadarbibas studiju, sociala kapitala un véstures pétniekiem, ka
ari kultaras praktikiem un aktivistiem, kuri aicina uz sadarbibu, socialam un vides parmainam.

Tadgjadi nobeiguma $is raksts ir aicinajums uz Paskalliset tietotalkoot — vietéju zinasanu
talku —, lai kolektivi iemacitos vairak.
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ENERGY IN NATURE AND SOCIETY

on viable alternatives and future energy culture - introducing ideas of
global solar technology networks, renewable energy society models and
decentralized socio-economic energy systems
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Welcome to the Metalithic Age —
A radical pathway from energy crisis to energy culture

Ludger Hovestadt, Vera Bihlmann, Sebastian Michael

Abstract

This article forms the synopsis of a forthcoming book — The [Power] Book, due for publication
in 2011 - about the convergence of information technology and energy technology. While this
convergence is already underway on a technological level, we suggest that the development of
mindsets that are adequate for dealing with the possible scenarios that may result from such a
convergence is not. Because these changes demand from us a fundamental rethink on the hu-
man condition.

Information, and with it information technology, challenges the very role that materiality
has always played for us. Up until now, the transformation of fuels, ores and metals has served
us as the main template for developing cultural techniques that have allowed us to domesticate
our habitat. The parameters within which information works, and therefore also its constraints,
are of a different order entirely, one which we are only beginning to grasp as we are learning
to understand the power of networks. This move away from a cultural inheritance that is so
anchored in ‘stones’ may prove to be of profound consequence. So profound, in fact, that we
suggest it marks the beginning of a new era which we propose to call the Metalithic Age. We
see this epochal change as having been initiated some 150 years ago, driven by the invention
of electricity and the mathematics that are both constitutive and prerequisite for it, namely
complex mathematics. This, we postulate, has allowed us to set free our collective imagination,
manifesting itself in inventions, innovations and technologies that permeate contemporary life
and whose potential we have yet to fully release.

Keywords: convergence of information and energy technology, networks, relationship nature/
culture, energy culture, solar technology

The [Power] Book

The [Power] Book speaks to a wide audience and is written in an accessible and engaging tone,
without however, trivialising what is after all a serious and contentious issue. By contrast, this
synopsis is kept in a more succinct and direct style that summarises the book’s basic lines of
argumentation.

The [Power] Book shares the wide-spread concern about our planet: there is a genuine en-
ergy and COz problem, and The [Power] Book acknowledges this. At the same time, however,
the book takes issue with the way in which our attention is being forced on the limitations that
fossil fuels as well as renewable sources of energy impose on us. It therefore asks for a change of
perspective.

Today’s technology opens up access to the limitless solar energy stream. This puts the
perceived boundaries to growth in a new light: the solar energy stream is capable of delivering
an abundance of potentially available energy. The [Power] Book postulates that we are not as
yet fully aware of this enormous potential and shows how we can solve, with photovoltaic solar
technology that is available right now, not just our energy problem but also our CO2 problem,
because this technology has no adverse effect on the planet’s climate.
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There is a technological path to a world where CO2 neutral energy is available in abun-
dant quantities, and at the core of it lays the convergence — already underway — of energy and
information technology. For a variety of reasons, which The [Power] Book explores, we can
expect developments in this direction to accelerate at breathtaking pace, exceeding by far most
predictions to date. This new way of looking at things does however entail a radical change in
our understanding of the socio-political aspects of energy provision is why this book puts it
into a cultural-historical context. The [Power] Book propagates, for our 21+ Century way of
life, an end to meaning for some of the most essential achievements of the Neolithic Age, most
notably our command of fire and our ability to control mechanical technologies in a linear way.
This far-reaching break with our traditional relationship with nature may in fact even mark the
beginning of a new age, which we propose to call the Metalithic Age.

A New Perspective on the Energy Problem

The [Power] Book stems from a deep concern for the predicament of our planet and for the
cultural space humankind inhabits on it: yes, there is an energy problem. And yes, there is a
COzproblem.

But unlike other prominent contributions to the energy debate (such as The Limits to
Growth or An Inconvenient Truth) we see these problems as rooted in, a) the particular con-
stellation of their causes, b) the technical solutions currently employed to address them, ¢) the
pervading tone of discussion of these problems in the media, and d) the political strategies that
are, as of today, on the table to deal with them. The mutual interplay between these elements
and the resulting ‘awareness feedback’ results in a pessimistic perspective becoming the domi-
nant one. So new problems are being approached with exactly the same old mindsets that have
led to them in the first place: we are running in circles.

The [Power] Book shifts our focus away from scarce resources and the logistical struc-
tures that exist to manage them, and instead directs our attention to the sun: an embodiment
of abundance. Taking this as our starting point, we pose afresh questions about what we, as a
society, mean by ‘nature’ and ‘culture’. In doing so, we open up a new frame of reference for how
we elect to deal with the problems of our day, and it is for this reason precisely that we are able
to offer a concrete and technically viable pathway towards a solution.

This pathway proposed by The [Power] Book invites a robust cultural-historical integra-
tion of new energy garnering and distribution technologies and therefore explicitly goes be-
yond a purely technical understanding of the relationship between nature and culture. Never-
theless, new technologies do play a central part of our argumentation, as does the proliferation
for the first time of some existing technologies.

Science and the Longing for Order in Nature

Science has always been concerned with establishing reference points within an overriding at-
tempt to systemise the behaviour of nature. Which is why science necessarily presupposes a con-
cept of nature, whichever way this happens to be defined, within which such reference points can
exist. This means science sets out a level of ever more densely integrated functionality which we
conceive today as a quasi-materialist order of our world. Examples in physics would be absolute
zero in temperature, the speed of light or the gravitational boundary; examples in biology might
include the concept of a gene as purely a case of arranging matter. This order and its functionality
obtain its consistency from the concepts that we have put at its foundation.

Science and the multitude of apparatus and systems made possible by it thus afford us a
layer of order, which we have become very successful at employing to the end of utilising na-
ture’s fossil energy stores for our existential requirements. Through them, we position ourselves
opposite nature, within a geometrical and algorithmic framework that is comparatively stable
and allows us to make nature tangible for ourselves.

But there are now increasingly compelling signs that we have reached the boundaries of
how far we can go with this type of deducible order: not just the CO2and energy problems,
but other issues of global significance, such as water supply crises and famine, point towards
this. We are beginning to realise that these very dense and differentiated structures that have
established themselves over time are in fact beginning to be in conflict with each other: the
world has become too narrow for them!

A New Relationship between Science and Rationality

The [Power] Book postulates that these boundaries are not primarily of a material kind, even if
we feel the consequences of reaching them on a material-existential level, as indeed we do, and
in a very real way. But the book secks to demonstrate that we are indeed capable of overcoming
the boundaries themselves, and with them also the consequences of having reached them.

Our desire for a robust order in our material settings requires that we establish a new kind
of relationship between science and rationality, a specific order within the system that has as its
components technology, concepts and potentials. When looked at from this perspective, the
realisation that our world has become too narrow and reached its boundaries only really means
that for the time-being our conception of nature is no longer capable of lending our behaviour
any dependable kind of consistency.

The Solar Energy Stream and Energy Storage in the Ground

Within the framework of science, nature can be regarded as a system of multi-layered conver-
sion and storage processes for the sun’s energy stream. The order which has until now sup-
ported our material relationships naturally stems from the type of relationship we have with
the ground - ‘naturally’ because for thousands of years we have learnt to find our resources in
the ground or close to the earth’s surface and to technically cultivate them there. This order has
been systemised, over a very long time, within our knowledge of geometry and mechanics as
well as territorially organised social structures.

But now, since relatively recently, we have the means to tap directly into the solar energy
stream. We are now able to emancipate ourselves from material, earth-bound resources, thanks
to conversion, storage and distribution technologies geared towards energy that’s garnered di-
rectly from the sun. In energy terms, therefore, the part that biological, physical nature plays in
our culture is beginning to be taken over by a culturally synthesised energy ‘nature’

Nature Loses its Geometrical Consistency

In science, and in our Western culture generally, geometry, in its Euclidean formulation as an
axiomatic method, is considered the guiding principle for connecting intuition and strict for-
mality to the end of creating a pervading and controlling relationship with what we have come
to call ‘nature’
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Yet, during the 19 century, developments in mathematics itself caused a crisis in this
foundation of the natural sciences. In its wake, our ‘tried and tested’ concept of nature became
problematic. A new branch of mathematics emerged, which threw overboard our long-held
views of the relationship between intuition and nature, while at the same time making possible
the development of technologies that were of an entirely different kind to the mechanical ones
that had hitherto been known: technologies based on electricity.

In the operational sphere of complex numbers, the stabilising reference points provided
by a scientific-functional structural layer occur as just one specific actualisation of an enormous
potentiality which is embodied in the new symbolic systems of what has now become a so-
called ‘deterritorialised analysis. On a practical level we have long since got used to this poten-
tiality. It supplies our buildings with the epitome of accessible energy: electricity. When looked
at this way, our ability now to connect directly to the solar energy stream marks the conclusion,
for the time-being, of a development which only towards the end of the 19* century began to
split from the geometrical basis of a technical culture, a culture which at just that point started
to producc a structure which is turning into our energy nature, in more than one sense.

Electricity and a Partnership with Nature

Electricity, later in combination with information technology, has allowed us to create techni-
cal infrastructures of previously unimaginable effectiveness. The electricity grid itself could be
regarded as a symbol for the near-ubiquitous availability of energy we have become so used to.
Certainly on the level of energy consumption we now accept this as an everyday fact of life.
The [Power] Book argues that in the foreseeable future this same kind of all-pervasive access
will also become a reality at the level of energy production. We are on a course of development
that leads us directly to a repositioning of culture in relation to nature and to the solar energy
stream: human culture will find itself no longer within, as part of (or subordinate to) what we
have so far conceived as ‘nature’, accessing the energy stream only indirectly through its ‘natural’
stores, but next to nature, on a par with it. An equal to nature, so to speak, drawing, like nature,
directly from the solar energy stream. It is up to us now to invent a genuinely cultural cascade of
storage and conversion processes. And they will no longer have to be wrestled from nature. We
will no longer unbalance the global equilibrium between natural flows of energy and resources,
because energy will ‘flow” directly through our culture. As Michel Serres puts it: we will learn
to negotiate an equilibrium with nature in terms of a partnership. Humankind is entering its
‘adolescent stage’

With this idea already turning into fact, the positioning and character of the technical
systems that we can think of for solving the problems discussed in The [Power] Book naturally
also change.

The Potentiality of Electricity

The new characteristic of these systems expresses itself technically in electricity and in tech-
nologies that operate with electricity as a ‘substrata’ — namely information technology. With
electricity we have in our living rooms, for the first time, energy in the form of pure potential-
ity. Gone are the candles for lighting and the wood for heating. A symbolic system, dreamt up
by ourselves, distributes, through thin cables, electricity, and in doing so it liberates us from the
principle of immediate causality in the use of energy.

This symbolic availability of energy, which has been at our disposal for no more than a
hundred years, has unleashed a tidal wave of inventions of electrical devices. They translate the
symbolic phenomena of electricity into tangible, physical ones: they turn our night into day,
they allow us to look inside our bodies, they supply us with meteorological charts and through
them in turn lend us an awareness — a ‘proprioception’ — of our planet. Last but most certainly
not least, electricity powers the internet, an infrastructure for information sharing and social
networking on an unprecedented and never before even imagined scale.

There are, on our planet today, an estimated 500,000,000,000 electrical devices: an incred-
ible, even fantastical development, considering that just over a century ago people had to light
actual flames in order to cook and to heat and light, at best passably well, their indoor spaces.

Big Holes

While at the user/consumer end we have got extremely used to the potentiality of electricity,
at the producer end it is a different story altogether. Here, we have delegated the responsibility
for generating our energy to ‘energy providers. And they, to this day, use long-established, tra-
ditional ways of ‘producing’ energy, along mechanical-geometrical ideas. So, ever more capable
systems are being used to deplete nature’s energy stores. Power plants that convert fossil or
mineral fuels into energy grow to gigantic proportions. The ‘big holes’ that are being dug into
the earth for the purpose of mining resources get their counterparts in enormous big fires, and
each are the cause of ever more acutely felt worry. It is dynamos, powered by fires that generate
the electricity which alone makes possible the global availability of energy at consumer level.

The Convergence of Energy and Information Technology

Today, a multitude of technical alternatives to ‘big holes’, ‘big fires’ and dynamos for generating
electricity present themselves. The [Power] Book does not position itself favourably or unfa-
vourably in relation to any particular method of energy generation, but instead expects an open
market to come into play, in which different systems will compete with each other.

The framework, however, for such a technological and economic competition will shift
markedly from the current situation. And using photovoltaics as an example, we are today able
to illustrate very clearly a new framework for energy generation. In it, we have a radical new
technological system, which is capable of producing energy in the form of electricity and mak-
ing this electricity available (as an energy potential) to the roughly 500 billion devices globally.
Uniquely, it can do so directly from the solar energy stream, bypassing classical nature, and
without impacting on the earth’s energy and resources balance, which in turn means without
having to detour via the traditional reference systems (geometry, mechanics, territories).

Kilowatts as Kilobytes

Photovoltaics do away with mechanical parts. Therefore, photovoltaic foils can be printed. This
makes photovoltaics a system which for the first time takes energy generation onto the same
economic path that information technologies have been on for fifty years. Therefore, they fol-
low Moore’s Law in principle, and we can expect a price reduction per unit capacity of 30% per
year, every year, for the foreseeable future. So the energy generators of the future will be printed
matter, of infinite flexibility in terms of size and shape, they will be cheaper to produce than any
mechanical system, and they will be available in abundance.
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Factor 10,000

Quite apart from being subject to a dramatic cost erosion, this technological path utilises an
inexhaustible source of energy which offers dimensions that could not even be conceived of in
the context of traditional perspectives: the solar energy stream expends more than 10,000 times
the amount of energy on planet earth than all of us are currently using. Today’s photovoltaic
panels and foils, although they are still in their infancy, achieve an efficiency of 10%-20%. A
simple calculation shows that even at this level, no more than the equivalent approximately of
half the land surface of Spain would suffice to meet our entire global energy requirement.

This technological path converts the energy of relativistic rays into electricity, and can be
expressed only in the world of complex numbers and their mathematics. The source of these
rays is not location specific, it’s immaterial and inexhaustible: this is not simply another ‘alter-
native’ source of energy, it categorically eclipses ‘renewable’ energy sources, in qualitative terms.

Energy Generation as a Consumer Product

Through the convergence of energy and information technologies by way of photovoltaics, and
resulting from its almost limitless scalability, energy generation itself enters an entirely new
sphere of potentiality and availability. We will leave behind the obsolete, hierarchical energy
generation and distribution systems. In the process, energy generation will become, in the most
radical way imaginable, a ‘consumer product.

We can expect that this will unleash a level of competition for better solutions previously
unimaginable in the energy industry. This will elicit fast and dynamic investment which will
no longer be possible to control centrally. We anticipate a development which is compara-
ble to that witnessed in information technology. There, we have already experienced what it
means when consumers — in this case of data — also become producers. Encyclopaediasand TV
stations become the competitors of Wikipedia and YouTube. Decentralised energy technol-
ogy will be structured digitally: energy and information technology will converge. With this
kind of energy technology, energy consumers can also become energy producers and traders.
The affairs relating to energy generation will no longer be delegated, energy will no longer be
‘received;, it becomes something that can be freely symbolised, traded, negotiated and talked
about.

Digitalising the Electricity Grids

In the new system, energy consumption and energy generation will be equally volatile. Our
existing, static and hierarchically organised infrastructures will fail because they are incapable
of mapping the processes which they are meant to handle in an orderly fashion.

We will therefore obtain an infrastructure such as we are used to from information and
communication technology. Here, before you send any data, you test, both in terms of situation
and projection, whether sender and receiver of the data are accessible, whether a line for data
transmission is available and whether the contractual framework for the transaction is in place.
Only once this has been established on a symbolic level does actual data get transmitted, that is
executed in actual physics.

So the system for energy provision of the future is on a primary level symbolically projec-
tive and not physically reactive. Providers and consumers, storers and conducers will negotiate
all activities at a symbolic level. All these dimensions are embedded in political and judicial

systems, whereby they will be operated within a competition of technical systems, and also
economically evaluated as such.

The arguments put forward by The [Power] Book are not pure theory. With digital-
STROM?’, Ludger Hovestadt has developed a concrete, working technology which proves
that the idea of a worldwide digital energy infrastructure is technically viable and makes eco-
nomic sense. digital STROM? equips every electrical producer, storer or user with a single-chip
computer which connects the device across the existing cables and connects it to a potentially
global network, while giving it symbolic representation on the network. The functionality of
such a system of devices with regard to energy, comfort, security and data protection are being
negotiated in the internet, differentiated on a regional, territorial, political and legal basis, and
economically evaluated. So each electrical device no longer simply uses or provides energy, but
instead it plays, just by being connected to electricity, a multitude of negotiated roles, simul-
tancously and in different symbolic systems. The concepts as well as the prerequisite hardware
and software components are already known to us from the internet and mobile phone tech-
nology.

Free Competition among Systems

As mentioned before, The [Power] Book does not advocate a particular system or a simple
technological solution. Rather, it welcomes an open competition on a new plateau. From this
vantage point, we believe there will be two development strands that in all likelihood will be
able to establish themselves prominently: on the one hand low temperature thermal solar pow-
er for the simple form of energy that is required to meet local thermal requirements, namely
the heating and cooling of air and water. (The stores for these local heat exchange systems will
most probably come to act as a buffer for the new energy infrastructure which features a high
proportion of volatile regenerative energy sources.) On the other hand, there will be a wide
spread of photovoltaic installations which will deliver the high-end, networked electricity re-
quired for a multitude of uses in our future industries and information societies. This kind of
plateau will be able to solve our resources, energy and CO2 problems almost in passing while at
the same time providing an abundance of energy.

When will it be ready?

It is not for The [Power] Book to make quantitative forecasts as to acceptance thresholds or
market developments. The book focuses on the qualitative characteristics of a possibly near
energy future, for which almost all the components, building blocks and modules are at the
ready, today. Whether, how, when and to what extent this new energy culture will establish
itself may well be more dependent on personal and social engagement than on technical or
economic conditions.

If we draw a comparison between the proposed energy model and developments in inter-
net and mobile phone technology, we realise that a change in perspective on how we organise
vital aspects of our world can happen very quickly. Therefore, the evolution of a decentralised
energy provision is entirely possible. Much will depend on us recognising clearly the nature
of our current energy problem, and, most particularly, on us realising that this problem isn’t a
technological one. Of equal importance will be a fully understood and properly set legal frame-
work for the technical and economical differentiation.
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An Optimistic Energy Future

The [Power] Book has come about as a reaction to the in parts apocalyptic environmental sce-
narios which have, interestingly enough, failed to make calls for frugality any more attractive
to the majority of people, nor have they made them any more likely to be heeded on a broad
scale. And how should they? All of culture, most especially urban culture, has been following
a principle of densification, in energy terms as much as any other. If we get fixated on appeals
for saving energy, which are based on a concept of energy as exhaustible resources, we are doing
nothing more and nothing less than demand that we surrender any notion of urban culture.

Much of our situation today is reminiscent of the problem Londoners faced at the end of the
19th Century, when it was feared that by 1950 at the latest London’s streets would be knee-deep in
horse manure. The prognosis was bad. And it stemmed from a structurally conservative extrapola-
tion of retro-applied statistical observations. In other words: it assumed that the future would take
shape in line with the technology and mind-set of the past. But it’s impossible to predict the future.
Itis only possible to create it. Fear is bad for the creative transformation of a perspective, and it’s bad
for conducting a search for new perspectives in an open-minded future.

In that sense, our COz2 problem looks at least somewhat similar to that of the horse ma-
nure prophets. There is indeed a problem, but the more time passes, the less this seems due to
any genuine factual reasons, rather than a causal loop. Showing timidity within an old reference
system and saving resources which are going to run out one way or another is obviously not a
sensible strategy for solving problems. What we need is imagination, a change of perspectives
and mindsets and resymbolisation.

In the case of London manure, the internal combustion engine came along to solve the
problem, at the same time providing people with a hitherto unheard-of level of mobility, while
of course bringing about problems of a new kind at the same time, and on a grand new scale.
Nevertheless, our chances are good that we will be able to solve the energy and the COz2 prob-
lem by way of a symbolist energy technology, in the process opening up unimagined potenti-
alities on a whole new plane. The sooner we do so, the better, if the climatologists with their
pressing and compelling warnings are anything to go by. And we can all do something towards
a rapid implementation of a new energy model. All of us, at all levels.

The [Power] Book propagates, for our 21* century way of living, the end of the funda-
mental role played by the kind of technology which originated in the Neolithic Revolution. At
long last we can leave the Stone Age behind. Welcome to the Metalithic Age!
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Renewable Energy and Sustainability Seen From Samsag,
Denmark’s Renewable Energy Island

John Reshaur Enevoldsen

Abstract

This paper presents the major achievements as well as ongoing challenges for the Samsg en-
ergy island project. This well known example raises a number of questions: Is it scalable? Can
the island’s experiences be used by others? Is personal responsibility for energy production and
consumption necessary? Does the Danish model work? Can modern economists contribute to
market regulation in favour of sustainability? Even more generally, does rational engineering
leave out essential factors when doing the math?

With constant reference to Samsg, the paper addresses both practical and theoretical is-
sues, all relevant questions about the challenges posed by sustainability. Worldwide, a multitude
of projects and initiatives are working to improve planet sustainability. Better progress can be
made in open networks where comparative studies and interactive reflection prevail.

Keywords: renewable energy, sustainability, motivation for change, Samsg - the Danish energy
island, rationality + engaging the irrational

Samse is Denmark’s renewable energy island, an island of 111 km?* and 4,000 people close to
the geographical centre of Denmark. The island is well-known by most Danes, perhaps more
particularly for its early potatoes and large scale production of fruit and vegetables. Coverage
of the renewable energy (RE) project in the Danish media since 1997 has been sporadic and
somewhat sceptical. But in recent months, the national Danish TV network has produced
and shown presentations of the renewable energy island project several times in feature-length
documentaries as part of the Danish mobilisation leading up to the COP 15 climate meeting
in Copenhagen. On the international scene, national networks and trendsetting newspapers
and magazines from major Western and Oriental countries have, over the last 7-8 years, visited
Samse and disseminated major and minor presentations of the Samse experience. These pro-
grams, reports and articles have been published in so many newspapers and magazines and
broadcast on so many national networks, that the number of potential viewers make the Samso
experience perhaps the most internationally known example of a local community response to
climate change, its transition to renewable energy and more generally, the implications and pos-
sibilities for the implementation of change in accordance with local populations and local de-
velopment schemes. Seren Hermansen, the charismatic leader of The Samso Energy Academy
has been declared an environmental hero by Time Magazine and awarded what corresponds
to the environmental Nobel Prize last fall in Goteborg, Sweden. The energy island project has
also been recognized with several other national and international awards. The Samso Energy
Academy (www.energiakademiet.dk) hosts the many press tours that visit the island and dis-
seminates practical knowledge about renewable energy and its implementation.

A brief history

In the 1990’s, Denmark was an exemplary world leader on environmental issues, boasting progres-
sive environmental policies. Svend Auken was minister of the environment for several years. He
was a spurned party leader who instead ran a high-profile environmental portfolio. He proposed a
national contest to find an island or peninsula which could prove to the country and to the world,
that Danish environmental policy was an appropriate or adequate response to renewable energy
issues. The winner of the contest would be Denmark’s Renewable Energy Island, a showcase that,
with the minimum of assistance over and above the existing national subsidies, would deploy
known technology and achieve a 100% transition to renewable energy sources in a ten year time
span. Five areas entered the competition, one of them Samse. The initiative to participate did not
originate on the island, but in a small firm of environmental planning consultants who had worked
with the island on other projects. They suggested entering and the idea was strongly promoted by
several local citizens. One was head of the local Chamber of Commerce, a blacksmith who had
built his own windmill, then replaced it with two larger versions and recently cooperated with oth-
er local tradesmen in the construction of a straw-based district heating plant in Tranebjerg. All the
piping work was carried out by local contractors, blacksmiths and plumbers, and Bent Schaloffsky
was convinced that the work involved in the transition to renewable energy sources would secure
important orders for local firms, especially if the rate of progress could be paced to give them time
to finish one job before beginning the next. Another important island citizen was Birgit Bjornvig,
aformer member of the European Parliament. She helped fulfil one of the major criteria for the RE
application, that the application should be supported not only by the local municipal council, but
also recommended by a grassroots membership organisation. Birgit Bjernvig helped organize this
member association (Samse Energy and Environmental Office, SE&M) together with a handful
of other enthusiasts, and the resulting organisation has, since its start in 1996, been an important
factor in motivating involvement once the contest was over and the new status awarded to Samse.

An energy plan

Each contestant made an energy plan which described how the ambitious goal of the 100%
transition could be achieved. Samse’s energy plan was prepared by the consultants in Arhus and
approved politically at an island council meeting before being forwarded to Svend Auken and
his department. This political process was no simple matter and the blacksmith Bent Schaloft-
sky in particular invested a great deal of time and personal capital in the process. Few local
politicians actually believed that Samse would win, nor could they imagine the implications.
Samse proposed the following plan:

— landbased wind turbines to generate island electricity

— several district heating systems using wood chips, surplus straw, biogas and surplus heat from
the ferries would together heat a majority of island homes.

— individual homes outside of the district heating areas would burn biomass in efhicient wood-
burners, use solar heating extensively, heat pumps, etc.

— energy efficiency would be increased by improving home insulation, implementing more ef-
ficient driving practises, etc.

— energy consumption in the transportation sector, including agriculture and ferry traffic,
would be compensated by the generation of an equivalent amount of green energy by estab-
lishing a number of offshore turbines.

The investments required: about 700 million crowns (about 100 million euro).
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On track

Samse won the competition and the energy plan was to be implemented with the help of a single
coordinator financed by the state. The membership organization, established to fulfil the applica-
tion requirements, was a local chapter of a national organisation promoting renewable energy. In
light of Samse’s new status, this national organisation funded a full-time position on the island, and
once these positions were filled, Samse had a strong pair of organizers to lead the fray.

The implementation of the energy plan entailed a number of large scale energy projects
and the work coordinating this implementation was delegated to a new organisation, the Sam-
so Energy Company. This energy company had a board of executives appointed from a broad
spectrum of local tradesmen, with municipal representation as well as official representatives
from SE&M. Bent Schaloffsky was chairperson for this organisation until it had implemented
the energy plan and was dismantled.

One of the senior consultants from the Arhus firm who had drawn up the energy plan
was headhunted to Samse. Aage Johnsen Nielsen was a veteran organizer who had worked with
progressive environmental planning all his life. He moved to Samse to get the job done and
worked diligently, often at hard odds. He died of cancer shortly after the ten years had passed,
but lived to witness widespread acknowledgement of the project’s overall success.

Aage Johnsen Nielsen was joined by Seren Hermansen, hired by SE&M to assist the im-
plementation process. Seren Hermansen had been born and raised on the island, and trained
as a farmer. Before his new position at SE&M, he had worked for several years as a teacher at an
island boarding school for youths and had recently completed a one year masters programme
of environmental studies. Seren Hermansen and the SE&M did the public work, organizing
local citizen meetings, established actions groups and drew on local knowledge to get measures
passed and people involved. Aage Johsen Nielsen and others, who at times worked on more
specific planning tasks, did the calculations, paperwork, applying for permits and other tasks.
In a society as highly regulated as Denmark, planning for the deployment of windmills on land
and later at sea was no easy task. The three district heating plants ultimately implemented were
also considerable tasks for such a small organisation, and there were many local interests to be
accounted for, not to forget the important issue of pacing the work, so that the projects could
be carried out using local firms as much as possible.

The two persons hired to coordinate the energy island project worked well together,
maintaininga distinct division of labour. Aage Johnson did the politics, planning and engineer-
ing, while Seren Hermansen and his organisation worked the public, mobilising and easing the
way for the planned implementation. Seren Hermansen did not attend meetings of the Board
in the Energy Company himself, where his organisation had two board members. But in his
own organisation, Seren Hermansen was a constant inspiration and excellent mediator, who
was later chosen to help lead the national organisation as a member of its executive committee.

Landmarks

Implementation of the energy plan met with considerable success as well as certain setbacks.
A study of the availability of biomass was a great success and 95% of the local farmers filed
their assessments of available biomass with the energy company. The original estimates in the
energy plan were confirmed and planning could continue.
It took two years to prepare the ownership and deployment of eleven IMW land-based
wind turbines, a production capacity which more than covered current consumption levels. The

planning authorities had, previous to the islands energy island status, decided that Samse was not
to have any larger wind turbines, being considered an island of particular natural beauty not to
be marred by these modern eyesores. Samse’s new status broke the ice and made this possible, a
popular project among local investors. Land-based wind turbines were considered sound invest-
ments with very attractive rates of return thanks to the government policy of subsidies. Over 40
landowners applied to set up a windmill on their own property. Planning narrowed this down
to eleven windmills in groups of three and five. Two of the eleven windmills were financed co-
operatively and over 400 island citizens helped finance this first energy project by buying shares.
Returns were good and helped offset the minor annoyances experienced by a small minority of
citizens. Samsg’s windmills were a popular project defended by almost everyone.

Solar thermal panels were promoted using the handful of homeowners with existing units
as ambassadors. They opened their homes for open house events where consultants and home-
owners could meet and discuss the pros and cons. Island-wide publicity campaigns followed up
and generated renewed interest. The Samse Energy Company planned a certification course
which gave the local blacksmiths and plumbers the necessary credentials to sell, install and
service these units, and these persons became the most important advocates for homeowner
investments in thermal energy.

More detailed studies of the proposed district heating systems involved the mobilisation
of several new citizen groups. The most active of these groups won widespread citizen support
in their area and usurped the planned sequence of implementation. They were the first to get
the local citizens to sign up and their heating plant was online 2-3 years after the energy island
project began. It was owned and operated by the regional electric utility company, which also
ran the district heating plant in Tranebjerg. The next district heating system was established as
a privately owned company by a local contractor, and the biggest and most economically vi-
able plant was postponed several times. Meanwhile, the idea of alternative forms of ownership
matured. When finally constructed, the last of the three new district heating plants was estab-
lished on a cooperative basis, with homeowners in the Ballen—Brundby area running the plant
themselves in a local heating association. All three plants chose voluntary subscription, with no
municipal coercion. No one was forced to join, but payment was very different for those who
changed their minds and wanted to join after the initial agreements were signed and the main
pipes laid. To join from day one cost about 20 euro, while joining later cost several thousand
euro. This financing scheme was introduced by the regional electricity authority and used for
all four of the islands district heating plants. All four plants benefited from government sub-
sidies which have since been cancelled, effectively reducing the incentive to continue with the
energy plan’s smaller neighbourhood units.

In 2001, during the planning of the second or third district heating plant, as well as the ini-
tial phase of the offshore wind turbines, Denmark changed governments. The new coalition gov-
ernment was elected in part in opposition to the high profile environmental policies of the social
democratic government in the 1990s, and the new government proceeded to dismantle many of
the energy subsidy schemes, fired a large number of environmental workers and rescinded funding
of the energy island project. The national organisation which funded Seren Hermansen’s position
was also dependent on state funding and had to drop their support for the Samse office. Thanks
to the initial successes on the island, local public support for a continuation of the energy island
project was quite evident. The project had already proven itself to be a prime mover which had
channelled a great deal of investments into the local economy, creating much needed jobs. Rather
than giving up, the planning and implementation of the energy island projects now continued
in close cooperation with the island municipality. The Samse Energy Company’s engineers were
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installed in the municipal planning office and worked for their keep on a variety of projects, while
the larger energy island projects like district heating and offshore windmills paid for the energy
island consultants as part of their implementation costs. Luckily, rising energy costs made it pos-
sible to maintain homeowner interest in biomass burners and solar thermal units, now viable on a
commercial basis without the phased out government subsidies.

Seren Hermansen worked for over a year promoting the offshore project, selling shares
and many other tasks. Ultimately, funding of the planned ten 2.3MW turbines was only pos-
sible if the island council would buy five of the ten windmills, borrowing about 4,000 euro per
capita to finance them. This decision was made in 2002 and logistic planning and the compli-
cated construction could be commenced. The construction period lasted almost two years.
Municipal governments are not normally allowed to invest in energy production, so returns on
the investment can only be used to finance new energy investments. The energy generated by
the offshore turbines create a large cash flow which is primarily used to pay off the loans, but
the cash flow has several times allowed the municipal council to channel some funds to new
energy island projects, an important source of funding independent of the state. The five mu-
nicipal windmills are owned by a company set up by the island council, with an executive board
comprising three island council members, one of them the mayor. The cooperatively owned
offshore turbine has its own organisation and all ten turbines are operated by Samse Havvind
A/S, the firm set up to establish the offshore wind park.

The international reputation of the energy island project has placed Samse on the world
scene and the project is well-known in the European context. Island cooperation projects and
a European Energy Agency project helped make it possible to deal with the growing media
interest and other international projects have followed. As the ten year period was drawing to
a close, the concept of a Samse Energy Academy was born, financed and implemented, so the
ten year appraisal and anniversary took place in the new Energy Academy.

World relevance

As a positive symbol for the possibility for change, Samse continues to play an important role.
To discuss the questions suggested in the submitted synopsis for this article, I have given a
detailed presentation of the energy island project. On the island scale, people matter and the
project owes a great debt to those people who have supported it, both the central figures men-
tioned here and all the others, both idealists and those with commercial interests. They have
worked in concert to promote a vision and this has in many ways been realized. 100% of island
electricity is generated by the wind (but three sea cables export wind energy to the mainland
grid and import energy when the wind is not blowing). 75% of island heating is CO, neutral
(including wind power, solar thermal and biomass, which taps into the cyclic rebinding of the
released CO,). The energy needs for transportation are still offset by the offshore turbines.
These figures were a reality about 8-9 years after the project started.

Is it scalable?

Sceptics in the Danish media have denied the idea of doing for Denmark what the transition
has done for Samse. This would entail very large investments. Other experts insist that this is
exactly the point, that the investments involved are scalable and necessary. Many ‘samsinger’
(islanders on Samse) have gotten used to the idea of making greater initial investments in their
heating units to draw on more sustainable resources, increasing energy efficiency and saving

money in the long run. Both Denmark and rural areas around the world could learn this les-
son. The Danish regions are now promoting new renewable energy villages and cities, larger
populations whose politicians are prepared to make concerted efforts to meet climactic change,
rising energy costs and security of supply with ambitious schemes to dramatically increase the
penetration of renewable energy sources. Grassroots movements are found worldwide: Tran-
sition Towns and many other initiatives. Rising energy costs provide important arguments,
shortening payback times for the necessary investments. The Samse project has proven that
local areas, using readily available technology, can act now and take significant steps toward
greater local self-reliance by developing the local production of renewable energy. Nationally,
the Danish energy minister, in October 2010, announced a plan to replace coal with biomass
in several major power plants, a decision that will lower the national CO, contribution by 5%.
Inspired by local initiatives, national levels of government can implement policies which scale
up and proliferate positive practices.

Can the island’s experiences be used by others?

Strategically, the Samso energy island approach adopted a down-to-carth, rational approach
to energy supply. This approach has proven effective on this secluded island. The two separate
organisations kept the technological implementation in one organisation, while the member-
ship organisation was a more turbulent affair often interrupted by discussions of ecology, de-
mocracy and other key values. Other more sophisticated strategies could be more appropriate
in towns and more urban settings. For example, the Transition Town concept gives idealistic
frontrunners specific roles in preparing the groundwork for the Transition and there are nu-
merous legitimate roles for less ambitious participants. Over half of the world’s population
now lives in urban environments. But the other half still lives in rural settings, many of them
isolated in island fashion by distance or poor infrastructure. Communities abound which can
learn to cooperate on the implementation of renewable energy projects. The island’s experi-
ences can be of interest to many of these communities, especially the smaller communities who
might balk at stringent organisational schemes. Ambitious national climate-change objectives
are always an asset, but less ambitious countries with fewer regulations can also mean fewer
impediments. Nor do state governments always have the resources or insight necessary to start
these processes. The local levels of government often find the prospects of local employment
more motivating. The Samse experiences can inspire both rural communities, Town Transition
efforts and all levels of government.

Is personal responsibility for energy production and consumption necessary?

In the rural context, many investments in renewable energy units have to be made by individual
homeowners. In democratic urban contexts, politicians can only move forward on these is-
sues in concert with the electorate. Structural change is ultimately dependent upon political
interpretation. Appeals to individual responsibility and action often pave the way for more
general implementation, e.g. the long-term campaigns for low energy light bulbs can be phased
out when European legislation bans the sale of the less efficient incandescent bulbs. Inertia at
the individual level can be sparked into action by appeals to conscience or potential savings.
Procrastination can be short circuited by government regulations to enforce higher standards.
On Samse the Conservative party has proposed local legislation to tighten building code regu-
lations, so new houses on Samse will be built to meet energy consumption requirements 25%
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tougher than the national standard. This has been adamantly opposed by the island’s Liberal
party, who prefer letting builders decide for themselves if they find national standards too leni-
ent. No party on Samse has suggested coercive legislation to impose these measures in any way
on existing housing. The political context both on Samse and in the rest of Denmark still al-
lows great leeway for individual procrastination on energy renovation issues, while drainpipes
from eaves troughs are dealt with much more summarily. If global warming continues, it is only
a matter of time before the same tough line attitude will have to be adopted to force reticent
homeowners to improve home insulation and reduce consumption. This will mean treating
our common atmosphere on a par with municipal or rural drainage systems. A mindboggling
perspective!

Does the Danish model work?

The practise of subsidising promising new technologies is not new or particularly Danish. The
large scale subsidies of the energy produced by the Danish windmills provided a broad, market-
based, long-term economic support mechanism for a budding technology that prepared the
industry for major expansion on the world market. This has created tens of thousands of Dan-
ish jobs. The subsidy is still in place, offsetting the hidden costs of fossil fuel energy production
methods. The level of subsidy is renegotiated regularly for new windmills and changing market
situations, but the subsidies granted specific windmills are sacrosanct to protect investors from
political reassessments.

Denmark, the Canadian west and other predominantly agricultural regions have had
extensive positive experiences with cooperative movements that spread risk and facilitate in-
vestments. Two of Samse’s eleven land-based windmills are owned cooperatively and one of
ten offshore windmills. Only one of four of the district heating plants is locally owned and
operated as a cooperative, but two are owned by the electric utility, itself a cooperatively owned
utility based on the mainland. The many citizen groups and the general level of cooperation be-
tween key players and their organisations is also evidence of a practical capacity for cooperation
which may owe its roots to the widespread tradition for democratically organized cooperative
associations and the cooperative movement in Denmark itself.

On a more technical level, the Danish high-voltage distribution grid is not heavily cen-
tralised, so decentralized wind power production is allowed and the electric utilities that own
the distribution grid are required by state regulations to receive and distribute local power
production. One possible explanation for this strong decentralized structure is the years-long
tradition for garbage incineration in all major cities, an energy source used to generate electric-
ity and heat homes with the surplus heat. In cold weather, electricity, a by-product of heating
,needs to be distributed as efficiently as possible.

Is green growth sustainable?

The major local motivational factor for Samse’s energy island project was and still is the con-
cept of local investments reducing costs, improving energy efficiency, replacing imported en-
ergy sources with local resources and creating local jobs. The local economy has been under
pressure for many years, losing ground to various mainland alternatives. Every year, the number
of jobs on the island diminishes and there has been a gradual decline in population over the
last 80 years, since the onset of the mechanization of agriculture. Many of the local investments

made in the first four years of the project were made more attractive by the progressive policies
of government subsidies, both of heating units, district heating and wind turbines. Even home
improvements for elderly citizens were subsidised and this national program was deliberately
targeted by the energy island project to generate as many home improvement projects on the
island as possible. But the free market and market regulation of price and quality is still in ef-
fect. Different sales channels offer different brands of heating units, larger jobs are tendered,
etc. Wood chips for the district heating plant on the north of the island come from the estate
forests on the island, but only because the price was right. Otherwise the wood chips will be
purchased at market price and sailed to the island. Wood pellets are imported by two or three
different operators, as a large-scale production of wood pellets using local biomass has not been
deemed economically feasible. Local contractors have concluded that the competition from
imported wood pellets leaves little margin for experimentation. Nor is the local market large
enough to attract modern state of the art wood pellet production facilities to the island.

If self-sufficiency had been a major goal, there would have been greater focus on finding
away to produce wood pellets locally, creating new jobs and improving energy supply security.
The Samso energy plan focussed primarily on introducing known technology and renewable
energy resources. The goal of local production was secondary.

Samse would not have made its transition to renewable energy without outside interven-
tion, without state subsidies during the first four years and without the concerted goal, that the
symbolic value of CO, neutrality for the island as a whole was an objective worth pursuing, be-
ing successfully internalized by many islanders. The market alone and even the regulated Dan-
ish market, which made the transition to renewable energy feasible, was not sufhcient incentive
in itself.

Many economists argue that green growth — investments in environmental technology —
creates jobs and saves money, opens new markets, etc. This is extolled by some economists to be
an adequate strategy to achieve sustainability. Other economists argue that the market alone
can never encompass immaterial values or regulate human sustainability on the planet. These
two standpoints are one of the central differences between the shallow and deep ecological
movement. The market does not on its own accord generate solutions that provide the maxi-
mum number of local jobs or the highest degree of self-sufficiency. Similarly, on a national or
international scale, market economies address only bottom-line considerations unless regu-
lated to further specific objectives that warrant political intervention. Corporate room eth-
ics are an important improvement, but can never stand alone. Modern states recognize this,
but the degree of regulation and the specific goals for sustainability are political issues often
dwarfed by more imminent political issues, although CO, commitments and sustainability
are of growing importance. Whether the political will to address these issues is advancing fast
enough to counteract the negative consequences of long-term negligence remains to be seen.
But the suggestion that green growth initiatives alone will address these problems is to forfeit
the responsibility to lead.

Can modern economists contribute to market regulation in favour of sustainability?

Market regulation will have to be honed by professional economists with the insight and politi-
cal support to introduce effective measures. One line of approach is to translate these specific
goals into economic terms, regulating corporate behaviour with new costs to mirror issues of
sustainability. A more radical approach is to insist on the inadequacy of economic regulation
alone. Values such as quality of life cannot be quantified and will never get the requisite primacy
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until economic regulation steps aside for new forms of value computation. Whatever line of
argument you prefer, the discussion and development of the necessary basics of an economic
theory for change will have to take place in mainstream economic discourse.

Does rational engineering leave out essential factors when doing the math?

This question evokes so many issues that it cannot possibly be dealt with adequately at short
length. In one way it continues the line of argument above, that rational economic regula-
tion alone will not suffice. Traditional economics cannot encompass negative values such as
future environmental or ecological degradation or the positive value of human relationships,
and the natural sciences have narrowed our concept of reality, eliminating aesthetic and reli-
gious phenomena from reality. Faith in a rational or technological solution is widespread and
often detrimental to more immediate action. We need not act, because technology, rationality
and economics will make the necessary adjustments. But does rationality exclude something
essential to the process of human acceptance, for example acceptance of the need for change?
Does rationality exclude compassion, issues of faith or the black boxes and holistic aspects of
ecology? Or are these irrational aspects of our existence without consequence for the necessary
transition to sustainability?

The Samso energy island project is a rational project, a technological achievement. But
its successes have also drawn upon social skills, cultural empathy and other more immaterial
aspects of island life. Even the quirks of changing national politics have influenced its interna-
tional appeal. If the project had proceeded as planned without a change in government and the
ensuing political estrangement, it might not have captured the world’s imagination in the same
way. Because of the national change of focus, Samse is seen by many as an island David, pro-
ceeding in spite of Goliathian indifference to realize the original challenge of 100% renewable
energy. The insistence on the rational implementation of an energy plan was a key characteristic
of the Samso Energy Company and the general mobilization strategy followed by the SE&M
organisation followed suit. Faith, compassion and/or holistic ecology were not prime movers
in promotional materials. Preliminary empirical studies of motivational factors nonetheless
suggest that many homeowners drew upon these more irrational forms of intelligence when
explaining their personal commitments and actions in favour of the energy island project.

In both organizations, proponents of the idealistic or more irrational aspects of the
project have deliberately been held at bay. The energy island project distanced itself from more
radical demands for ecological or political change for strategic reasons. To promote effective
change at the local level, rationality and the technological approach prevailed.

Telling the tale

The Samse energy island project has generated a tremendous amount of press coverage. Visit-
ing journalists have seldom combed the energy island website for its many case studies and
evaluation reports. They need a human angle and the energy academy often supplements the
bare bones account of the island project by referring journalists to one or more representatives
of a small corps of volunteers who again and again relate their experiences as active participants
in the energy island project. The ecological farmer Erik Andersen runs his tractor and family
car on rapeseed he has grown and pressed himself. For heat he uses firewood and solar thermal
units, and with his PV panels and a few shares in the island windmills he and his wife are CO,
neutral citizens. Erik refuses to make the rational economic computations. He has made these

changes because if feels good, like the right thing to do. Christian Hovmand has taken ready
cash from his savings account and installed PV units on his roof. His electricity meter often
runs backwards, and having his savings on the roof gives a better return than interest from the
bank. Jorgen Tranberg is one of the fortunate Samse farmers who was allotted a land-based
windmill. He reinvested this revenue and additional capital in one half of an offshore turbine.
For him, the energy island project has strengthened the economic viability of his farm. He too
has met with numerous journalists and interested visitors. He even takes them up in his wind-
mill, although not everyone is keen on the climb up the seven ladders joining platforms inside
the tower. Jorgen Tranberg has been chairman of Samse Havvind A/S since the very start of the
offshore project and he often relates this astonishing tale, emphasizing how much he has learnt
from his participation in the energy island project. He is now vice-chairman of a new offshore
project to be built between Samse and Arhus. 20 offshore turbines will help Arhus, Denmark’s
second largest city meet CO, neutrality targeted for 2030. These and other accounts support
the general impression of the Samse project, that islanders have acted in self-interest further-
ing the goals entailed in the energy island status, albeit in many cases with a broader sense of
self-interest that encompasses concern for what is best for the island as a whole. An important
milestone was crossed 3—4 years into the project (but before the changes in the national gov-
ernment). A general consensus developed, that success for the energy island project was benefi-
cial for the island in general. An analysis of the motivational factors for this general assessment
is beyond the scope of this paper. But without the idealists and more colourful and esoteric
aspects of island authenticity, the project would not be what it is today.

Samso Energy Academy. Photo: Julian Priest
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Postscript

A group of island artists engaged the author to fundraise for Samse Wind Festival. Samse En-
ergy Academy became an important partner in the project and this cooperation between the
down to earth energy consultants and more eclectic wind art, wind sport and wind phenom-
ena enthusiasts attracted almost 100,000 euro and made the Samso Wind Festival possible,
a three month event from June 6 — August 30, 2010. Seren Hermansen, the director of the
energy academy, did have second thoughts and serious reservations, most succinctly expressed
in a personal email addressed to the author. The energy academy had to protect it’s image as
a serious institute if they were to attract more permanent government funding from energy
conservation and RE R&D programmes. This kept energy academy initiatives during the wind
festival at a minimum, while the wind festival PR attracted a large number of summer guests to
the academy’s regular opening hours. The energy academy did host the Wind Festival’s open-
ing ceremony on June 6 and a 12-day artist workshop June 7 — 18, as well as an exhibition of
the works of the participating and associated artists both on the grounds and side by side with
indoor energy exhibits and facilities. In August, Seren Hermansen agreed to publish a short as-
sessment of the impact of this joint venture in the island newspaper, in part to encourage more
islanders to visit the exhibited artwork before the festival ended. Here he wrote: “the Wind
Festival has added new dimensions to our ‘pitch’ and inspired new questions from our summer
guests, perhaps even drawn people totally uninterested in energy into the academy, leading
to new discussions from perspectives different from those we normally encounter”. Later, the
energy academy has offered to follow up and continue the Wind Festival initiative. The Wind
Festival has thus contributed to a small opening toward the explicit exploration of other modes
of motivation for change.
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Imagining a Human Grid.
Concept for a Transitional Energy Network

Jegan Vincent de Paul

Let’s talk of a system that transforms all the social organisms into a work of art, in which
the entire process of work is included... something in which the principle of production and
consumption takes on a form of quality.

Joseph Beuys

Abstract

Energy has much in common with water. Besides being a source of life, energy can be conven-
iently harnessed and channeled from one location to another. In the case where distances are
local and there is not an infrastructure of pipes, water is moved in smaller amounts with buckets
and other portable containers. Yet, this process does not exist in the same way for electricity. In
the case where there is a lack of an infrastructure to transmit electricity, it does not get moved at
all, and in developing countries the lack of electricity severely restricts social and economic de-
velopment. This paper briefly introduces the basic concept for a socio-economic energy network
where electricity is moved by people from decentralized sources of production to distributed
points of use — much like water from a well.

Key words: network, portable, transitional, electricity, currency

Within an off-grid community, electricity can be circulated by people carrying portable energy
storage buckets that can be charged at local wind and solar power stations. This process involv-
ing labor and time to carry and ‘fill’ buckets of electricity is what can be called a human grid.
Such a grid is not an alternative to a fully functioning and conventional electric grid; it is one
solution to transition out of a desperate situation of a lack of electricity to one of sustained, lo-
cal and even long-term energy use. It is a way to close the gap, in both time and space, between
where electricity is available and where it is not.

Hyphotetical one kilowatt-hour energy bucket.

Figure 1. Electricity can be collected and carried in much the same was as water from a well.
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Solar stations can
be centrally located
wthin a village and
walking distance for
most members
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Wind station

Figure 2. Wind, solar and electric grid power stations

Electric grid stations
can be located in

an urban area and
are either cycling or
driving distance from
avillage

Wind stations can
be located between
villages and either
walking or cycling

> distance for most
members

Figure 3. Power station locations.
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Energy has much in common with water.
Besides being a source of life, energy can be
conveniently harnessed and channeled from
one location to another. In the case where dis-
tances are local and there is a lack of an infra-
structure of pipes, water is moved in smaller
amounts with buckets and other portable con-
tainers. Yet, this process does not exist in the
same way for electricity. In the case where there
is no infrastructure to transmit electricity, it
does not get moved at all, and in developing
countries the lack of electricity severely restricts
social and economic development. This paper
briefly introduces the basic concept for a socio-
economic energy network where electricity is
moved by people from decentralized sources of
production to distributed points of use — much
like water from a well (Figure. 1).

Within an off-grid community, electrici-
ty can be circulated by people carrying portable
energy storage buckets that can be charged at
local wind and solar power stations (Figure. 2).
This process involving labor and time to carry
and ‘fill’ buckets of electricity is what can be
called a ‘human grid’ Such a grid is not an alter-
native to a fully functioning and conventional
electric grid; it is one solution to transition out
of a desperate situation of a lack of electricity
to one of sustained, local and even long-term
energy use. It is a way to close the gap, in both
time and space, between where electricity is
available and where it is not (Figure 3).

Operating assumptions of a human grid:

I In most off-grid communities there is already a socio-economic network of production

and use of energy, but it is severely limited and its potential unrealized.

IT A human grid is a way of rendering this network visible and prevalent with transforma-

tive education, programs and technologies.

III A human grid can become a social sculpture’ and its actions over time can become a

medium of transformation and liquification’ of hardened power.

It is only in cultures of mass consumption that the availability of energy and its environmental
bi-products becomes a major concern. For most parts of the developing world, even the tini-
est amount of energy harnessed properly from the sun or wind can be extremely practical and
empowering.

The United Nations Development Program estimates that 1.5 billion people in develop-
ing countries lack access to electricity, limiting their opportunities for economic development
and improved standards of living (The Energy Access Situation... 2009). The global problem of
energy access is dynamic and multidimensional, and any proper response should be equally as
complex and layered to offer reliable power to isolated, but rapidly growing populations in the
developing world. The process of initiating and expanding the electrical energy infrastructure
into isolated and remote areas is a slow one — if initiated at all. During this period of waiting,
a considerable number of communities in rural areas become economically marginalized and
impoverished from a lack of access to electricity for vital functions of daily life.

According to the UN, ‘one kilowatt-hour™ is the unit of energy required to meet the
current minimum daily energy needs per capita of those living on less than $ 2 a day.’ For a
human grid, thinking of electricity as units consumed per time is useful in a system based on
portability and daily needs. The ‘one kilowatt-hour’ is a basic metric to gage the possibility of
near-future energy storage technologies to meet daily needs of those on a human grid.

The problem of a compact, lightweight and reusable energy storage vessel is not specific
to development-oriented systems like a human grid. It is a universal problem of various glo-
bal industries, particularly those concerned with energy use for mobility. The solution for ef-
ficiently storing energy in a human grid is not a matter of invention, but of adapting technology
developed by the market. New technology currently being developed for the electric car indus-
try are projected to store one-kilowatt-hour of energy at a fraction of the weight of a gallon of
water — a day’s worth of energy can essentially be contained in a format that a child can carry.

Currently, traditional car batteries are used in rural Uganda and other parts of the world
to charge cell phones, power lights, radios and other appliances. Such solutions, while options
and demonstrate need, are, however, improvised technical solutions and not broad social ones —
they lack a general program or a social network for sharing and exchanging energy. They fall
into the expertise of a select few and lack the design to be scalable or sustainable.

A human grid — while not a design in itself — by contrast must be imagined as a social so-
lution that is highly networked with the possibility for all members to easily and conveniently
participate in the flow of electricity at any given point (Figure 4).

1 “Social sculpture” here refers to an open and participatory formation of society and its systems, as introduced by
German artist Joseph Beuys.

2 1kWh or one kilowatt hour is a unit or measure of energy used by electric utilities to calculate electricity con-
sumption (in joules per second) in one hour. It is the amount of energy a 1000-watt appliance would consume
in one hour and is equivalent to 3600 kilo joules. The average American household consumes about 30 kWh
per day at a price of 12¢ per kWh.

3 1kWh can power a hotplate for 1.25 hours, LED readinglamp for 55 hours, a basic FM radio for 200 hours and
charge a cell phone about 100 times.
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Energy vessels can be transported
by a person walking within a village
and between villages

Energy vessels can be transported
by a cyclist within a village,
between villages and between
vilage and city

Energy vessels can be transported
by a motorist between villages
and between village and city

Energy vessels can be transported
k‘,,’?*,‘ by many other locals means from
? one location to another, such as
a horse and cart

Figure 4. Everyday modes of transporting energy vessels.
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It is a kind of wireless ‘smart grid’ that
grows and evolves based on the choices and
abilities of community members to take on the
roles of filling and moving parcels of energy.

“The ability to do work’ is the most
commonly accepted scientific definition of
energy. Energy is a quality. As a quantity, it
can be measured, transferred, and used, but is
non-existent otherwise. Framing energy as a
qualitative relation has a profound socio-eco-
nomic implication: value is created when it is
exchanged. Charged parcels of energy can es-
sentially function as currency; within a fully
developed human grid, energy can be traded,
sold, loaned, purchased, or bartered, backed by
real value (potential energy) in the absence of
or as replacement for money (Figure. 5 and 6).

In an analysis of the linkages between en-
ergy, economy, and social development, the UN
and the World Energy Council point out that
“it is access to energy services, not energy supply
per se, that matters” [ World Energy Assessment
2004]. In a human grid, social energy in the form
of labor and time overlaps and flows simultane-
ously with that of electrical energy — at any given
moment, social and electrical energy cannot be

FULL EMPTY

=

Figure 5. Power stations are set up as exchange services where empty ~ Figure 6. Energy vessels can be traded, sold, loaned, purchased,

vessels can be traded for charged ones for a fee. Charged vessels can

be readily available or dopped-off and picked-up at a later time. The

station may be part of another business or service.
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or bartered between members of a community. Empty vessels for
example, can be traded for charged ones with goods such as produce.

distinguished or separated from one another. Here energy is conceptually social: without human
movement and interaction between people electrical energy ceases to flow. A human grid is more
a social program than a technical one.

In 2006, Muhammad Yunus won the Nobel Peace Prize for his work in microcredit. By
offering poor people the slightest increase in monetary access, a chain reaction occurred which
elevated standards of human development (Yunus 2005). Women, in particular, benefited
from this system by being empowered to support themselves and their children. A human grid
for electricity can extend the microcredit model by providing basic levels of access to clean,
safe, and reliable energy, all of which are a necessary catalyst for entrepreneurship and sustain-
able development. The concept for a human grid that I have outlined here is not based on what
is the most technically efficient way to distribute electricity, but on what is the most economi-
cally and socially possible for developing countries. It is a system that relies on entrepreneurship
from within and technological catalysts — not dependency — from outside.

The concept of a ‘human grid’ was developed at the Program in Art, Culture and Technology at the Massachusetts
Institute of Technology by Jegan Vincent de Paul in 2009, under the direction of Professor Ute Meta Bauer and
research assistance from undergraduate students Rachel Cheney and Jennifer Tran.
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Laipni lagti metalita laikmeta —
radikalais cel$ no energijas krizes uz energijas kultiru

Ludgers HoveStads, Vera Bulmana un Sebastians Maikls

Kopsavilkums

Sis raksts ir gaidamas gramatas - [Energijas] gramatas, kas tiks izdota 2011. gada - kopsa-
vilkums par informacijas tehnologiju un energijas tehnologiju sapldSanu. Lai gan &1 sapldgana
jau notiek tehnologiju limeni, més apgalvojam, ka nenotiek tada domadanas veida attistiba, kas
bdtu atbilstoSs iespéjamo scenariju, kas var izrietét no $adas sapltSanas, aplukosanai tadel, ka
Sis izmainas liek mums batiski pardomat cilvéka poziciju.

Informacija un lidz ar to informacijas tehnologijas apstrid to materialitates lomu, ko ta
vienmeér ir mums spéléjusi. Lidz Sim bridim kurinamais, raddas un metali ir kalpojusi mums par
galveno Sablonu, laiizstradatu kultlras tehnikas, kas lavu$sas mums apgtt apkartéjo vidi. Para-
metriem, kddos darbojas informacija un tadéjadi aritas ierobezZojumi, ir pilnigi atskiriga kartiba,
un to més tikai sdkam aptvert, macoties izprast tiklu lielo nozimibu. Sim solim prom no kultdras
parmantojamibas, kas ir tik loti “iecirsta akmen”, var izradities nozimigas sekas. Tik nozimigas,
patiesiba, ka més apgalvojam, ka Sis solis iezimé jaunas éras sakumu, kuru més piedavajam
saukt par metalita laikmetu. Més pieredzam §is svarigas parmainas kas aizsakas pirms aptu-
veni 150 gadiem, lidz ar elektribas izgudroSanu un matematiku, kas ir gan So parmainu svarigs
aspekts, gan priekdnoteikums, tas ir, sarezgita matematika. Més apgalvojam, ka Ts parmainas
mums ir lavuSas atbrivot mUsu kolektivo iztéli, kas izpauzas izgudrojumos, inovacijas un tehno-
logijas, ar kuram pilna masdienu dzive un kuru potencials mums vél ir pilniba jaatbrivo.

Atslégas vardi: informacijas un energijas tehnologiju saplasana, tikli, dabas/kultiras attieci-
bas, energijas kultra, solaras tehnologijas

[Energijas] gramata ir paredzéta plasam lasitaju lokam. T2 ir sarakstita viegli uztverama un
interesanta veida, tomér izvairoties vienkarsot galveno aplitkoto nopietno jautajumu. Sis kop-
savilkums ir kodoligs un tiess, un taja ir apkopotas galvenas gramata icklautas argumentacijas
linijas.

[Energijas] gramata tick paustas musdienas labi zinimas ripes par misu planétu: pastav
nopietna energijas un CO, probléma, un [energijas] gramata tas tiek atzits. Taja pat laika gra-
mata tiek diskutéts par veidu, kada cilvéku uzmaniba tiek apzinati vérsta uz ierobeZojumiem,
kurus paredz fosilas energijas, ka ari atjaunojamo energijas resursu izmantosana. Si grimata
aicina mainit skatfjumu uz notiekoso.

Masdienas tehnologijas spéj nodrosinat pieeju neierobezotai saules energijai. Tas savu-
kart lick jauna gaisma palakoties uz prieksstatu par izaugsmes robezam — saules energija po-
tenciali sp&j nodrosinat energijas parpilnibu. [Energijas] gramata tiek atzits, ka més pagaidam
vél pilniba neapzinamies $o milzigo potencialu un tiek atklatas iespéjas, ka atrisinat ne vien
energijas, bet ari CO, problému, izmantojot jau Sobrid pieejamas fotovoltaikas tehnologijas
sakara ar to, ka tas neatstaj nelabvéligu ietekmi uz planétas klimatu.

Cel$ uz pasauli, kura CO, neitrala energija batu pieejama arkarigi lielos daudzumos, ir
tehnologiski paveicams, un ta pamata ir energijas un informacijas tehnologiju saplasana, kas
norisinas jau patlaban. Pateicoties vairakiem iemesliem, kas tiks aplukoti [Energijas] gramata,
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attistiba nakotné ir gaidama tiesi $ada virziena, kas norisinasies elpu aizraujosa atruma, parspé-
jot jebkurus lidz $im izteiktos paregojumus. Tomér §i jauna perspektiva nozimé radikalas par-
mainas miisu izpratné attieciba uz energijas piegades sociali politiskajiem aspektiem. Siiemesla
dé] §is gramatas tematika tiek skatita kultarvésturiska konteksta. Masu 21. gs. dzivesveida varda
[Energijas] gramata tick pasludinatas beigas neolita laikmeta ievérojamakajiem sasniegumiem,
ipasi uzsverot cilvéka prasmi izmantot uguni un parvaldit mehaniskas tehnologijas lineara vei-
da. Lazums musu tradicionalajas attiecibas ar dabu, kam ir talejosas sekas, patiesiba varétu iezi-
mét jauna laikmeta sakumu, kuru més piedavajam dévét par metalita laikmetu.

Jauna perspektiva jautajuma par energiju

(Energijas] gramata ir veidota patiesas raizés par nevélamo situaciju, kada atrodas misu planéta,
ka arf par cilvéces kultiras telpu — ja, energija patiesam ir miisu probléma! Un ja, pastav ari CO,
probléma. Tomér atskiriba no citiem nozimigiem pienesumiem diskusija par energiju (pieméram,
gramata The Limits to Growth vai dokumentala filma An Inconvenient Truth) més $o problému
céloni saskatam noteiktaja apstaklu kopuma, kas savukart veidojas ietekméjoties no ta, ka par
$im problémam tiek runats sabiedriba, no tehniskajiem risindjumiem, no plasam diskusijam
medijos un no politiskajam stratégijam, kuras, sakot ar $o bridi, tick celtas atklata gaisma. So
aspektu mijiedarbiba un tas radita “atgriezeniska apzina$anas” ir lavusi nostiprinaties pesimistiskai
perspektivai. Tas nozimé, ka jaunas problémas tick uzlukotas, izejot no iepriekséjiem pricksstatiem,
kas jau ieprieks ir veicinajusi to raanos: més virzamies pa apli.

[Energijas] gramata lauj parvirzit masu uzmanibu no resursu deficita un to parvaldi-
$anai paredzétajam pastavo$ajam logistikas struktaram, lai pievérstos saulei — parpilnibas
simbolam. To izmantojot ka izejas punktu, més jautajam no jauna, ko més ka sabiedriba sa-
protam ar “dabu” un “kultaru”. Ta rikojoties més paveram jaunu konceptualu apvarsni $i
laikmeta problému risinasanai, un tiesi tapéc més varam piedavat konkrétu un tehniski iste-
nojamu risindgjuma celu.

[Energijas] gramata piedavatais cel§ ierosina ieviest tie$a praksé jaunas energijas uzglaba-
$anas un sadales tehnologijas, tadéjadi atklati parvarot tiri tehnisko izpratni dabas un kultaras
attiecibas. Neraugoties uz to, jaunas tehnologijas ienem centralu lomu masu izklasta: $aja saka-
ra runa pirmo reizi ir par konkrétu tehnologiju izplatibu.

Zinatne un tiekSanas péc kartibas daba

Zinatne vienmér ir tickusies iedibinat atskaites punktus joma, kuras mérkis ir sistematizét daba
notiekoso. Si iemesla dél zinatné vienmér ir pastavéjusi kada iepriekspienemta dabas izpratne,
un neatkarigi no dabas definicijas, tas ietvaros vienmér ir mekléti $adi atskaites punketi. Tas no-
zimé, ka zinatne veido limeni ar stingri iestradatu funkcionalitati, kuru més uztveram ka skieta-
mi pasaulé pastavosu materialu kartibu. Sis kartibas nemainigumu nodrosina idejas, kuras esam
pienémusi tas pamata. Ka piemérus varétu minét fizika temperatiras absolato nulli, gaismas
atrumu vai gravitacijas robezu; biologija — ideju par génu ka skaidru matérijas organizésanas
principu. Sada limeni ietverta funkcionalitite nekad nenonik pretruna ar sevi, pateicoties uz-
stadijumiem, kas pastav tas pamata.

Meés esam labi apguvusi $ada limena kartibas pielietojumu, ko pilniba padara iespéjamu
zinatne, dazadas tehnologijas un sistémas, kas lauj arl izmantot daba sastopamos fosilas energi-
jas avotus miisu izdzivosanai. Sada veida més sevi pretnostataim dabai geometriska un algorit-
miska aizsega, kas ir salidzino$i stabils un lauj mums materializét dabu.

Tadu aizvien manamakas klast zimes, kas liecina, ka esam pietuvojusies $adas deducéjamas
kartibas pielieto$anas robezZai: tas attiecas ne vien uz CO, un energijas problému, bet ari citiem
globala méroga jautajumiem: par to liecina ari, pieméram, adens apgades un bada problémas.
Meés sakam apzinaties, ka $s laika gaita iedibinatas blivas un diferencétas struktiras patiesiba ir
nonakusas savstarpéja konflikea — pasaule ir kluvusi tam par $auru!

Jaunas zinatnes un racionalitates attiecibas

[Energijas] gramata tick postuléts, ka $is sava butiba nav materialas robezas, kaut ari to sasnieg-
$anas sekas tiek izjustas materiali eksistenciala limeni, ko més ari labi apzinamies. Gramata tick
noradits uz to, ka més spéjam parvarét pasas robezas un lidz ar to ari sekas, kas izriet no to
sasnieg$anas un kuras pasreiz izjitam tiesa veida.

Masu vélmei sasniegt stingru kartibu materialajas attiecibas ir nepiecie$amas jauna veida zi-
natnes un racionalitates attiecibas — ipasa kartiba sistéma, kuru veidotu tehnologijas, koncepti un
potencialitate. Ja atzinu, ka masu pasaule ir kluvusi parak $aura, apliko $ada perspektiva, tad, vadoties
péc misu pasreizéjas dabas izpratnes, nav iespéjams atrast jebkadu uzticamu pamatu masu ricibai.

Saules energija un zemes energijas kratuves

Zinatné dabu iespéjams uzlakot ka sistému, kura vairakos limenos noris energijas parveidosa-
nas un uzkrasanas process. Kartiba, kas lidz $im ir noteikusi masu materialas attiecibas, dabiga
veida izriet no attiecibam ar zemi — dabiga tapéc, ka gadu tukstosiem més esam macijusies
meklét resursus zemé vai tuvu tas virsmai un tos kultivét zemé tehniska veida. Loti ilgu laiku $o
kartibu sistematizét ir Javusas masu zinaganas geometrija un mehanika, ka ari teritoriali orga-
nizétas socialas struktiras.

Tacu salidzino$i nesen masu riciba ir nonakusas tehnologijas, kas lauj tiesa veida pieklat
energijai, ko iespéjams iegut no saules. Mums tagad ir iespéja atbrivoties no zemei piesaistitiem
resursiem, pateicoties parveides, uzglabasanas un sadales tehnologijam, ar kuru palidzibu iespé-
jams uzkrat saules energiju. Energijas konteksta masu kultaras fiziskas, biologiskas dabas lomu
sak ienemt kultara sintezéta energijas “daba’”.

Geometriskas kartibas izzuSana daba

Geometrija Eiklida teorija ir formuléta ka aksiomatiska metode, un zinatné un rietumu kultara
kopuma ta tiek uzskatita par galveno instrumentu intuicijas un stingras formalitates apvieno-
$ana, kuras noltks ir veidot uz §1 vésturiski kulturala fona aptverosas kontroles attiecibas ar to,
ko esam ieradusi dévét par “dabu’.

19. gs. krizi dabaszinatnu pamatos izraisija tie$i matematikas attistiba, kuras gaita misu
“ilerasta un parbaudita” izpratne par dabu ir kluvusi problematiska. Tie$i matematikas nozare
lika parvértét musu prieksstatu par dabu un intuiciju, kuru uzskatijam par garantiju aksioma-
tiskaja kartiba, kura tika balstita noteikta simbolu organizésanas veida, taja pat laika paverot
iesp&ju attistities iericém, kas balstitos elektriba nevis mehanika.

Operacionalaja komplekso skaitlu sféra zinatniski funkciongjosa strukeurala slana stabi-
liz&josie atskaites punkti paradas ka viens no iesp&jamajiem specifiskiem veidiem, kados var
aktualizéties neizmérojama potencialitate, kas ir ietverta paslaik ta dévétas “deteritorializétas
analizes” jaunajas simboliskajas sistémas. Praktiska limeni més jau sen esam pieradusi pie $is po-
tencialitates. Ta nodro$ina masu ékam pieejamas energijas simbolu — elektribu. Raugoties uz
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to $ada veida, iespéja tiesa veida izmantot saules energijas plasmu vismaz uz doto bridi iezimé
nobeigumu attistibai, kas tikai 19. gs. beigas saka atrauties no tehniskas kultaras geometriska
pamata, kultaras, kas sakot tikai ar to bridi radija struketru, kura klast par masu energijas dabu
§1 varda dazadas nozimés.

Elektriba un musu partnerattiecibas ar dabu

Elektriba un tas turpmakais apvienojums ar informacijas tehnologijam ir lavis radit tehniskas
infrastrukeiiras ar lidz $im nepieredzétu efekeivitati. Elektribas tiklu varétu uzskatit ka simbo-
lu gandriz absolatajai energijas pieejamibai, pie kuras esam pieradusi. Bez Saubam energijas
patérina limeni més to uzskatam par ikdienisku faktu. [Energijas] gramata tick prognozéts,
ka tuvakaja nakotné $i plasi nodrosinata pieejamiba klas par realitati arl attieciba uz energijas
razo$anu. Pasreizéjas attistibas gaita mums bus nepiecie$ams parvertét masu kultaru dabas un
saules energijas plismas iespaida: turpmak cilvéces kultiira vairs nebus ne dala, (ne ari pakar-
tota) tam, ko lidz $im esam uzskatijusi par “dabu’, kur energija tika iegiita vieniga netiesi — caur
tas dabigajam kratuvém, bet ta pastavés lidzas dabai, kopa ar to. Izveidot realu kultaras karkasu
energijas uzglabaganas un parveides procesiem ir masu zina. Energijas dabiskajai plasmai un
tas resursiem vairs nebus jaatnem globalais balanss, jo energijas plasmas tie$a veida caurstravos
musu kultaru. Ka izteicies Maikls Serss: “Sadarbibas gaita ar dabu més iemacisimies vienoties
par lidzsvaru”. Un cilvéce piedzivos savu brieduma posmu.

Protams, §s idejas isteno$anas gaita mainisies ari veidi un funkcijas tehniskajam sistémam,
kuras varétu kalpot problémas risina$ana un kas tiek apspriestas ari $aja [Energjjas] gramata.

Elektribas potencialitate

Jaunas sistémas raksturo tehniski aspekti — elektriba un tehnologijas, kas darbojas ka “substra-
ti” ar elektribas palidzibu, respektivi, runa ir par informacijas tehnologijam. Tam lidzas masu
majoklos ienaks elektriba, kas pirmo reizi bus energija tas tiras potencialitates forma. Sveces
gaismai un malka kurinaanai tiks atstatas pagatnei. Ta bas masu izveidota simboliska sistéma,
kuru veidos elektriba un smalku kabelu pavedieni, tadéjadi atbrivojot mus no tiesas célonibas
energijas izmantosana.

Simboliska energijas pieejamiba, kuru pazistam nepilnu gadsimtu, izraisija elektrisko
ieri¢u izgudrojumu vilni. Sis ierices elektribas simbolisko fenomenu translé caur taustamam,
fiziskam zimém: tas lauj naktij parvérsties par dienu, ielikoties muisu kermenu icksiené, izdara
meterologiskus mérfjumus un attiecigi rada noteikta veida izpratni par masu planétu — prop-
riocepciju. Visbeidzot elektriba padara iespéjamu internetu — socialo tiklu infrastruktaru ie-
prieks nepieredzéta un neiedomajama méroga. Uz planétas musdienas pastav aptuveni 500 mil-
jardu elektrisko ieri¢u — tas liecina par neticamu, fantastisku attistibu, nemot véra to, ka tikai
vél pirms gadsimta cilvékiem savos majoklos nacas iztikt ar Istu liesmu gatavosanai, apsildiSanai
un gaismas iedegsanai.

Lielas bedres

Jalietotaja/patérétaja pusé més esam pieradusi pie elektribas potencialitates arkartigi liela méra,
tad razotaja pusé stasts ir pavisam cits. Energijas razo$ana ka atbildigos més esam deleggjusi
energijas piegadatajus. Lidz pat $ai dienai vini turpina izmantot sen iedibinatos, tradicionalos

energijas razosanas veidus mehaniski geometrisko ideju fona. Dabas energijas resursu izsmel-
$anai tiek izmantotas arvien jaudigakas sistémas. Elektrostaciju izméri, kuras fosilais vai mine-
ralais kurinamais tick parvérsts energija, ir gigantiski. Lielas bedres, kas tiek izrakeas kalnos, lai
picklutu resursiem, izraisa arkartigi lielus ugunsgrékus — kas savukart dod vél lielaku pamatu
patiesam bazam. Sada dinamika, kas tiek radita uz $o ugunsgréku rékina, tick razota elektriba,
kas pamata nodrosina globalu energjjas picejamibu patérétaju limen.

Energijas un informacijas tehnologiju sapli$ana

Masdienas pastav vairakas tehniskas alternativas “liclajam bedrém?”, “lielajam uguns liesmam”
un dinamikai energijas razo$ana. [Energijas] graimata nav méginajums iestaties par vai pret kon-
krétam energijas razo$anas metodém, ta vieta més ceram, ka nakotné izveidosies atvérts tirgus,
kura bas iespéja savstarpéji konkurét dazadam sistémam.

Sis tehnologiskas un ekonomiskas konkurences konteksts bas ievérojami citadaks salidzi-
najuma ar pasreizéjo situaciju. Izmantojot ka pieméru fotovoltaiku més jau tagad varam kons-
truét jauno energijas razoSanas modeli. T3 ietvaros bus pieejama radikali jauna tehnologiska
sistéma, kas spés sarazot energiju elektribas forma un padarit to pieejamu (ka energijas poten-
cialu) vidéji 500 miljardiem ieri¢u globala méroga. Unikali ir tas, ka $3da veida to iespéjams pa-
veikt, izmantojot saules energijas plasmu. Sadi tiek apieta klasiska dabas izpratne un saglabats
zemes energijas un resursu balanss, kas attiecigi lauj iztikt bez tradicionalajam atskaites punkeu
sisttmam (geometrijas, mehanikas, teritorijam).

Kilovati ka kilobaiti

Fotovoltaika iespéjams iztikt bez mehaniskam sastavdalam. Fotovoltaisko foliju iespéjams iegtit
ar druku palidzibu. Tas savukart var padarit fotovoltaiku par sistému, kas pirmo reizi ienestu
energijas razo$anu tada pasa ckonomiska virziba, kada informacijas tehnologijas ir atradusas jau
50 gadus. Principa tas saskan ar Mora likumu, tapéc cenu samazinasanas tuvakaja nakotné va-
rétu notikt par 30% gada uz vienu vienibu katru gadu. Nakotné energijas generatori tiks razoti
drukata veida, un to izméra un formas variacijas bas bezgaligas. To razo$anai bus nepiecie$amas
mazakas izmaksas ka jebkurai mehaniskai sistémai, un tie bus pieejami neierobezota vairuma.

Faktors 10000

Neatkarigi no izmaksu dramatiskas samazinasanas $ada tehnologiskaja virziba tiek izmantots
neizsmelams energjjas resurss, piedavajot tadas dimensijas, kas nav pat iedomajamas tradicionalu
perspektivu konteksta — saules energijas plisma Zemei sniedz 10000 reizes lielaku energijas dau-
dzumu, neka més patéréjam diendiena gada laika. Jau masdienas pieejamie fotovoltaikas paneliun
folijas, neraugoties uz to, ka tas atrodas savos pirmsakumos, spéj sasniegt 10% — 20% efektivitates
limeni. Vadoties péc vienkarsa aprekina, redzams, ka pat pie $ada limena varétu iztikt ar teritoriju
ne lielaku ka pusi Spanijas, lai nodrosinatu visas masu globalas energijas prasibas.

Si scenarija tehnologijas relativo staru energiju parveido elektriba, ko iespéjams izteike
vienigi sarezgitas matematikas un to aprekinu ietvaros. Sie stari nav piesaistiti kadai noteikrtai
atra$anas vietali, tie ir nemateriali un neizsmelami: tas nav vienigi kartéjais alternativais energi-
jas avots, tas nozimé kategorisku kvalitativu apvérsumu atjaunojamo energijas resursu joma.
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Energijas razo$ana ka patérétaju produkts

Lidz ar energijas un informaciju tehnologiju saplasanu fotovoltaikas iespaida un pateicoties
jaunajam, gandriz bezgaligajam meérogam, pati energijas razosana ietiecas jauna potencialitétes
un pieejamibas sféra. Novecojusas un hierarhiskas energijas razo$anas un sadales sistémas tiks
atstitas pagatné. Si procesa gaita energijas razosana kliis par “patérétaju produkeu” §i varda ra-
dikalakaja nozimé.

Tas radis konkurenci labaku risinajumu mekléjumos tada limeni, kads nav iedomajams
energijas industrija. Tas savukart izsauks strauju un dinamisku investiciju vilni, kuru nebus
vairs iespéjams kontrolét centralizéti. Péc masu domam saksies attistiba, kuru varétu salidzi-
nat ar informacijas tehnologiju joma pieredzéto. Tas ietvaros més redzéjam, ko nozime, kad
patérétaji — $aja gadijuma saistiba ar datiem — klast ari par razotajiem. Enciklopédijas un tele-
vizijas kluva par Wikipedia un Youtube konkurentiem. Decentralizétas energijas tehnologijas
tiks strukturétas digitali: notiks energijas un informacijas tehnologiju saplasana. Paradoties
$ada veida energijas tehnologijam energijas patérétaji varés klat par energijas razotajiem un
tirgotajiem. Darfjumi energijas razo$ana vairs netiks delegéti, energija vairs netiks “sanemta”,
ta klas par brivi simbolizéjamu, mainamu un vieno$anu un sarunu gaita risinatu tému.

Elektrisko tiklu digitalizéSana

Jaunaja sistéma energijas patéréana un energijas razo$ana bus vienlidz nepastavigas darbibas.
Pastavosas, statiskas un hierarhiski organizétas infrastruktaras cietis neveiksmi, jo tas nav spéji-
gas kartét procesus, kurus tam batu japarvalda labi organizéta veida.

Meés tadéjadi iegusim infrastruktaru, pie kadas esam pieradusi informacijas un komuni-
kacijas tehnologiju joma. To ietvaros pirms jebkadu datu nosatisanas tiks veiktas situacijas un
planosanas parbaudes, vai datu sutitaji un sanéméji ir pieejami, vai datu parraides linija ir pie-
ejama un vai darfjuma ligumsaistibas tiek ievérotas. Kad tas bus iedibinats simboliska limeni,
vienigi tad kls iespéjama pasu datu fiziska parraide.

Tatad nakotnes energijas apgades sistéma primara limeni ir simboliski projicéjosa, nevis fi-
ziski reaktiva. Piegadataji un patérétaji, uzglabataji un parvaditaji vienosies par visaim aktivitatém
simboliska limeni. Visas $is dimensijas bus ieklautas politiskas un tiesiskas sistémas, tadéjadi tas
darbosies tehnisku sistému konkurences ietvaros un tiks novértétas ari ekonomiska zina.

[Energijas] gramatas izvirzitie argumenti nav vienigi teorétiski. Darbojoties digi-
talSTORM* Ludgers Hovestads ir izveidojis konkrétu, funkcionéjosu tehnologiju, kas pierada,
ka ideja par vispasaules digitalo energijas infrastruktiru ir tehniski dzivotspéjiga, un tai ir jéga
ekonomiska zina. digizalSTORM® piedava katram elektribas razotajam, uzglabatajam vai lieto-
tajam vienas mikroshémas datoru, kas pieslédz ierici talak par kabeliem potenciali globala tikla,
kur ta tiek attélota simboliski tikla ietvaros. Vienosanas par $adas ieri¢u sistémas funkcionalitati
energijas, komforta, drosibas un datu aizsardzibas zina tick panakta interneta. Ta tick diferen-
céta, pamatojoties uz regionaliem, teritorialiem, politiskiem un tiesiskiem apsvérumiem, ka ari
ckonomiski novértéta. Tadéjadi katra elekeriska ierice nevis vienkarsi izmanto vai nodro$ina
energiju ka agrak, bet gan tai vienlaicigi tiek pieskirtas vairakas lomas dazadas simboliskas sis-
témas, pateicoties tam, ka ta ir pieslégta pie elektribas. Si ideja, ka arl nepiecieSama tehnika un
programmatiira mums ir labi zindma jau no interneta un mobilo talrunu tehnologiju jomas.

Sistému briva konkurence

[Energijas] gramata netick ierosinata noteikta sistéma vai vienkarss tehnologiskais risinajums.
Drizak taja tick aicinats veidot atvértu konkurenci jauna platforma. Més uzskatam, ka, sakot
ar $o prieksrocibu pilno izejas punkeu, turpmak attistisies divas linijas, kuras loti iespéjams ari
nostabilizésies: no vienas puses bis pieejama zemakas temperatiras saules energija, kas nodro-
$inas prasibu péc siltuma lokala méroga, respektivi, ta tiks izmantota apkuré un tdens sildisana.
(So lokalo siltuma apmainas sistému tirdzniecibas vietas visticamak darbosies ka amortizacijas
mehanisms jaunas energjjas infrastrukeira, kura bas pieejama liela dala nepastavigu regenera-
tivo energjijas resursu.) No otras puses plasi izplatisies fotovoltaikas instalacijas, kas nodrosinas
augsta limena, tikla savienotu elektribu, kas savukart bus nepiecieSama dazadiem pielietoju-
miem nakotnes industrija un informacijas sabiedriba. Sadas platformas ietvaros klits iespé&jams
atrisinat resursu, energijas un CO, problémas gandriz ka blakusparadibas, taja pat laika nodro-
$inot energijas parpilnibu.

Kad taistenosies?

[Energijas] gramatas uzdevums nav izteikt kvantitativus paregojumus par sakuma punktu, kad
$is sistéma tiks akceptéta vai tirgus turpmako attistibu. Gramata pievérsas tuvakas iespéjamas
energijas nakotnes kvalitativajiem aspektiem, kuras komponenti, izejmateriali un moduli ir
pieejami jau musdienas. Tas, ka, kad un kada limenti tiks iedibinata §i energijas kultara varétu
but vairak atkarigs no personiskas un socialas iesaistiSanas, neka tehniskiem vai ekonomiskiem
apstakliem.

Ja més salidzinatu piedavato energijas modeli un attistibu interneta un mobilo sakaru
tehnologijas, butu redzams, ka pieeja masu pasaules vitalu aspektu organizé$ana var mainities
loti strauji. Lidz ar to decentralizéta energijas apgade ir pilniba iespéjama. Daudz bas atkarigs
no musu spéjas skaidri izprast masu pasreizéjas energijas problémas iedabu un apzinaties, ka §i
nav tehnologiska probléma. Vienlidz svarigs bus ari pilniba pardomats un atbilstosi izstradats
tehniskas un ekonomiskas diferenciacijas juridiskais ietvars.

Optimistiska energijas nakotne

[Energijas] gramata ir veidojusies ka reakcija uz daléji apokaliptiskajiem vides scenarijiem, ku-
riem nav izdevies interesanta karta gat atbalstu vai mudinat cilvékus klat apdomigakiem. Tas
nav ari rosinajis cilvekus klat piesardzigakiem plasaka méroga. Un ka gan tas batu iespéjams?
Kultiira, jo ipasi pilsétvides kultara attieciba uz energiju ir pastavéjis denifikacijas princips vai-
rak ka jebkada cita zina. Ja més apstajamies pie aicindgjuma energjiju taupit, kas savukart balstas
uzskata, ka energjija ir izsmelams resurss, més ne vairak, ne mazak atsakamies no pilsétvides
kultaras iespéjas.

Masu masdienu situacija liela méra ir lidziga tam, ar ko londonie$iem nacas saskarties
19. gs. beigas. Sajé laika pastavéja bazas, ka vélakais lidz 1950. gadam visas Londonas iclas bas
lidz celiem klatas zirgu méslos. Prognozes bija sliktas. Tas veidojas ietekméjoties no agrakas
strukturali konservativas statistisko novérojumu ekstrapolacijas. (Citiem vardiem sakot, tick
pienemts, ka nakotne attistisies, izejot no pagatnes tehnologijam un viedokliem.) Ta¢u nakotni
paredzét nav iesp&jams. Ir vienigi iespéjams to radit. Bailes nenak par labu rado$am, perspekti-
vam parmainam, un tas kaité jaunu skatfjumu mekléjumos nakotné, kas butu idejam atvérta.

137



138

Saja zina misu CO, probléma vismaz lidzins tai, kida pastavéja zirgu méslu paregota-
jiem. Probléma patie$am pastav, tacu jo vairak iet laiks, jo mazak ta $kiet saistita ar patiesiem
faktiskiem iemesliem, drizak — ar célonisku cilpu. Agrakas atskaites punktu sistémas kritizé$ana
un resursu taupisana, kas ta vai citadi kadreiz tiks izsmelti, nav pratiga stratégija problému risi-
nasana. Mums nepiecie$ama iztéle, perspektivu un uzskatu maina, ka ari simbolu parveidosana.

Londonas méslu gadijuma situaciju izglaba ick$dedzes dzingja izgudrosana, taja pat laika
nodrosinot cilvékus ar iepriek$ nepieredzétu mobilitates limeni un, protams, nesot lidzi jauna
veida problémas. Tomér pastav liela varbatiba, ka més spésim atrisinat energijas un CO, prob-
lému ar simbolistu energijas tehnologiju palidzibu, paverot necerétas iespéjas pavisam jauna
plana. Jo atrak $adi rikosimies, jo labak tapéc, ka klimatologu neatlaidigie un neparvaramie
bridinajumi nav risinajums. Un katrs no mums var darit kaut ko jauna energijas modela atrakai
ievieSanai. Katrs no mums un visos limenos.

21. gs. dzivesveida varda [Ener§jijas] gramata tick propagandétas beigas neolita revolicija
radito tehnologiju fundamentalajai nozimei. Péc ilga laika més beidzot varam atstat akmens
laikmetu pagatné. Laipni aicinati metalita laikmeta!

Atjaunojama energija un ilgstpéjiba —
Samso, Danijas atjaunojamas energijas salas, konteksta

DZons ReSaurs Enevoldsens

Kopsavilkums

Saja raksta tiek aplakoti Samso energijas salas projekta ievérojamie sasniegumi, ka ari nerims-
toSie izaicinajumi. Popularitati guvusais Samso salas piemérs lauj uzdot dazadus jautajumus.
Vai tas kalpo par pamatu turpmakiem salidzinajumiem? Vai salas pieredze varétu bdt noderiga
citiem? Vai energijas razo%ana un patérédana ir nepiecieS8ama personiska atbildiba? Vai danu
piedavatais modelis darbojas? Vai moderna ekonomika spéj sniegt ieguldijumu tirgus regulésa-
na par labu ilgtspéjibai? Un visparigak — vai racionala, matematiski aprékinata pieeja attieciba
uz energétiku netrikst kadu citu batisku faktoru?

Pastavigi atsaucoties uz Samso salas pieméru, Saja raksta tiek aplukoti nozimigakie prak-
tiskie, ka ari teorétiskie jautajumi, kas saistiti ar ilgtspéjibas idejas pavéertajiem izaicinajumiem.
Visa pasaulé planétas ilgtspéjibas uzlaboSanai tiek realizéti dazadi projekti un iniciativas. Labu
rezultatu sasnieg8anai §aja joma iesp&jams izmantot atvertus tiklus, kuru ietvaros tiek veikti
salidzinosi pétijumi un pardomu apmainas gaita gitas atzinas.

Atslégas vardi: atjaunojama energija, ilgtspéjiba, motivacija parmainam, Samso — Danijas ener-
gijas sala, racionalais pamatojums lidzas citiem pieredzes aspektiem

Samso ir t. s. Danijas atjaunojamas energijas sala, kas aiznem 111 km? platibu un ko apdzivo
4000 iedzivotaju, ta atrodas netalu no Danijas geografiska centra. Salu labi zina vairums danu,
iesp&jams, pateicoties tiesi agro kartupelu, ka ari plasas auglu un darzenu razosanas del. Kop$
1997. gada zinas par atjaunojamas energijas projektu danu medijos ir paradijusas fragmentari
un atticksme ir bijusi skeptiska. Tomér pédéjo ménesu laika televizija vairakkart ir demons-
trétas Danijas nacionalas televizijas veidotas dokumentalas filmas par atjaunojamas energijas
salas projektu, kas tapusas Danijas mobilizé$anas procesa ietvaros, kura rezultata Kopenhagena
norisinajas pasaules klimata témai veltita sanaksme COPIS. Pedéjo 7-8 gadu laika Samso salu
ir apciemojusi parstavji gan no nacionalajiem medijiem, gan ari no vadoSajiem rietumu un aus-
trumu valstu laikrakstiem un Zurnaliem, publiskojot dazadas prezentacijas par Samso sala gato
pieredzi. Potenciali sasniegto skatitaju un lasitaju skaits, kuri iepazinusi Samso salas pieredzi, ir
tik liels, ka to, iesp&jams, var uzskatit par starptautiski atklatako pieméru, kas stasta par lokalo
sabiedribu, kura sniegusi savu atbildi klimata izmainam. Sis piemérs demonstré, ka ir notiku-
si pareja uz atjaunojamas energijas izmantosanu, ka ari visparigak — ka iespéjams ierosinat un
istenot parmainas saskana ar vietéjiem iedzivotajiem un lokali specifiskajiem attistibas mode-
liem. Zurnals Time Magazine ir pasludinjis Samso Energijas akadémijas harizmatisko vaditaju
Sérenu Hermansenu par dabas aizsardzibas varoni. Pagajusa gada rudeni Géteborga Zviedrija
vinam tika pieskirts apbalvojums par nopelniem vides joma, kas ir pielidzinams Nobela prémi-
jai. Energijas salas projekts ir ieguvis ari citus valstiskus un starptautiskus apbalvojumus. Samso
Energijas akadémija ari organizé neskaitamas presei paredzétas ekskursijas, kuras apskatit salu
un iegit zinasanas par atjaunojamo energiju un tas praktisko istenosanu.
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leskats vésturée

1990. gada Danija ar tas progresivo vides politiku bija izvirzita par pasaules vadoso pieméru vides
jautajumos. Danijas vides ministrs bija Svens Aukens, kas $aja amata nostradaja vairakus gadus.
Partijas vaditaja amatu vins$ noraidija, ta vieta veidojot publiski aktivu nostaju vides jautajumos.
Vins valsts méroga izsludinaja konkursu, kura mérkis bija atrast salu vai pussalu, kas Danija un pa-
saulé varétu pieradit, ka danu vides politika ir adekvata atbilde atjaunojamas energjjas jautajumos.
Konkursa uzvarétajs klatu par t. s. Danijas atjaunojamas energijas salu un paraugu, kura desmit
gadu laika ar nelielu atbalstu bez pastavosajam valsts subsidijam un pieejamajam tehnologijam tik-
tuveikta 100 % pareja uz atjaunojamas energjjas resursiem. Konkursa pieteicas pieci Danijas regio-
ni, viens no tiem — Samso sala. Iniciativa piedalities neradas salas iedzivotaju vida, bet gan neliela
vides planosanas konsultantu uznémuma, kas bija stradajis ar $o salu agrako projektu ietvaros. le-
rosinajums piedalities naca no uznémuma puses, un $o ideju aktivi atbalstija arl vairaki vietgjie ie-
dzivotaji. Viens no tiem bija Bents Salofskijs, vietéjas uznéméjdarbibas kameras vaditajs un kalgjs,
kurs bija uzbuvéjis pats savu véja generatoru, kas vélak tika aizstats ar divam ta lielakam versijam.
Vins$ ari sadarbojas ar citiem vietéjiem tirgotajiem, lai Tranejbergas apgabala izveidotu apsildes
staciju, kur ka kurinamais tiktu izmantoti salmi. Caurulu ieriko$anu istenoja vietéjie celtniecibas
uznémgéji, kaléji un santehniki. Salofskijs bija parliecinats, ka nepiecieSamais darbs pareja uz atjau-
nojamas energijas resursiem spes nodro$inat svarigus pasutjjumus viet€jiem uzpémumiem, dodot
viniem laiku pabeigt iepriek$éjo darbu, pirms tika uzsakes nakamais. Liela nozime bija ari salas
iedzivotajai Birgitai Bjornvigai, kadreizéjai Eiropas Parlamenta parstavei. Vina palidzéja izpildit
vienu no galvenajiem kritérijiem atjaunojamas energijas projekta pieteikuma — to bija nepiecieSams
izvirzit izskati$anai ne vien vietéjas pasvaldibas padomei, bet ari kadai no vietéjam biedribam.
Birgita Bjornviga kopa ar citiem entuziastiem palidzéja izveidot $o biedribu (Samso Energijas un
vides biroju SE&M). Si biedriba ir sniegusi bitisku ieguldijumu iedzivotaju iesaistisana kops tas
pirmsakumiem 1996. gada lidz pat laikam, kad konkurss bija noslédzies un kad salai jaunais sta-
tuss jau bija pieskirts.

Energijas plans

Katrs biedribas dalibnicks izveidoja energijas planu, piedavajot veidu, ki sasniegt ambiciozo
100 % parejas mérki. Konsultanti no Orhasas sagatavoja Samso energijas planu, un pirms ta
nosuti$anas Svenam Aukenam un vina departamentam tas tika apstiprinats salas padomes sa-
naksmé. Sis politiskais process nebija viegli izpildims, kaléjs Bents Salofskijs $aja procesa iegul-
dija ipasi daudz laika un personisko lidzeklu. Patiesiba dazZi vietgjie politiki neticéja, ka Samso
varétu uzvarét konkursa, nebija ari skaidrs, ka paveikt ieceréto darbu. Konkursa pieteikuma tika
ierosinats $ads plans:

— ierikot sauszemes véja generatorus salai nepiecie$amas elektribas sarazosanai;

— ierikot paris regionalas apsildes stacijas, kuras tiktu izmantota malka, salmi, biogaze un
pramju raditas siltumenergijas parpalikums, kas kopuma apsilditu lielako dalu salas majoklu;

— arpus apsildes regioniem eso$ajos majoklos tiktu izmantotas efektivas biomasas kurina-
mas ierices, saules energijas paneli, siltumsakni utt.;

— energijas efektivitati paaugstinatu uzlabojumi majoklu siltumizolacija, efektivaka prak-
se autotransporta utt.;

— energijas patérinu transporta sektora — ari lauksaimnieciba un pramju satiksmé — kom-
pensétu zalas energjijas sarazo$ana atbilsto$a daudzuma, salas pickrasté izvietojot noteiktu skai-
tu véja generatoru.

Projektam nepiecieSamas investicijas veidoja aptuveni 700 miljoni kronu (aptuveni 100
miljoni eiro).

Cela uz merki

Samso uzvaréja konkursa, un energijas planu bija paredzéts istenot ar valsts norikota koordina-
tora palidzibu. Biedriba, kas bija dibinata projekta uzdevumu izpildei, bija méginajums lokala
méroga atbalstit valstisko uzdevumu - izveidot atjaunojamas energijas sistému. Lidz ar Samso
jauno statusu $1 biedriba uzsaka pilnas slodzes darbu uz salas, un vienlaikus ar jaunajiem darbi-
niekiem Samso ieguva spécigus organizatorus uzsaktas cinas vadiSana.

Energijas plana isteno$ana sastavéja no vairakiem liela méroga energijas projektiem, un
darbs §1 procesa koordiné$anai tika uzticéts jaunai organizacijai — Samso Energijas uznému-
mam. Uznémuma bija izpilddirektoru padome, kuru bija apstiprinajusi vietéjie tirgotaji un
pasvaldibas parstaviji, ka ari parstavji no biedribas SE&M. Bents Salofskijs tika ievéléts par
jaunizveidotas organizacijas valdes locekli lidz bridim, kad energijas plans tiktu izpildits un
organizacija savu darbibu varétu beigt.

Darbam Samso sala tika izraudzits viens no vecakajiem konsultantiem firma no Orhasas,
kur§ piedalijas energijas plana izveidé, — Age Jonsens Lilsens bija vecakais vaditajs, kur§ visu
savu muzu bija darbojies progresivas vides plano$anas joma. Lai istenotu ieceréto, vins$ parcélas
uz Samso un nodevas uzcitigam darbam, nereti sastopoties ar dazadam grutibam. Neilgi péc
tam, kad bija aizritéjusi projekta desmit gadi, vin$ mira no véza, bet vél pirms tam vinam izdevas
pieredzét plaso atzinibu, kadu projekts sanéma par panakumiem.

Age Jonsens Nilsens stradaja kopa ar Sérenu Hermansenu, kuru darba pienéma SE&M ka
paligu projekta izpildes procesa. Sérens Hermansens Samso sala bija piedzimis un uzaudzis un
tur ari stradaja ka lauksaimnieks. Pirms jaunas darbavietas SE&M vin$ dazus gadus nostradaja
par skolotaju salas pamatskola un bija ieguvis magistra gradu vides studijas. Sérens Hermansens
SE&M nodarbojas ar publisko darbu, organizéja vietéjo iedzivotaju sanaksmes, dibinaja da-
zadas darba grupas un, balstoties salas pieredzé, pienéma standartus un iesaistija iedzivotajus.
Age Jonsens Nilsens, ka ar citi, kas bija piesaistiti specifiskiem plano$anas uzdevumiem, veica
aprékinus, stradaja ar dokumentiem, piesakot atlaujas un veicot vél citus pienakumus. Danijas
augsti reglamentétaja sabiedriba darbs pie véja generatoru planosanas un ievieSanas uz zemes
un vélak ari jara nebija viegls uzdevums. Tiis regionalas apsildes stacijas, kuras beigu beigas
izdevas Istenot, ari bija véra nemami uzdevumi tik nelielai organizacijai — bija jarékinas ar vaira-
kam vietgjo interesém, un nedrikstéja aizmirst par svarigo uzdevumu planot darbu pie projekeu
realizé$anas, izmantojot vietéjo uznémumu pakalpojumus, cik vien tas bija iespéjams.

Sie divi energijas salas projekta koordinésanai noligtie cilvéki spéja labi sadarboties un
veikt veiksmigu darba sadali. Age Jonsons nodarbojas ar politiku, planosanu un bavniecibu,
kamér Sérens Hermansens un vina organizacija stradaja ar iedzivotajiem, mobilizéjot un at-
vieglojot celu planotajam. Sérens Hermansens pats neapmekléja valdes sanaksmes Energijas
uznémuma, kura vina organizaciju parstavéja divi padomes locekli. Tacu pats sava organizacija
vins arvien spé&ja iedvesmot citus un bija priek$zimigs starpnieks, kur§ vélak tika izraudzits par

biedribas izpildkomitejas biedru.

Pagrieziena punkts

Energijas plana istenosana tika gati gan ievérojami panakumi, gan ari veidojas zinami skeérsli.
Veiksmigi tika istenots pétijums par sala pieejamo biomasu — taja piedalijas 95 % vietéjo lauk-
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saimnieku, sniedzot Energijas uznémumam savus novértéjumus. Sakotnéjas apléses energijas
plana tika apstiprinatas, un planosana varéja turpinaties.

Bija nepiecieSami divi gadi, lai nokartotu ipasumtiesibu jautajumu un ierikotu vienpad-
smit 1 megavata sauszemes véja gcneratorus, kuru raZo$anas kapacitéte pat pérsniedza toreizeja
patérina apméru. Vél pirms salas statusa iegu$anas izpildvaras parstavji bija nolémusi neuzsta-
dit Samso jebkadus liela izméra véja generatorus, vadoties péc uzskata, ka salai piemit dabas
skaistums, kuru nedrikst sabojat §is neizskatigas, modernas tehnologijas. Samso jauna statusa
iegti$ana palidzéja parvarét aizspriedumus un ieviest véja generatorus. Lidz ar to projekts kluva
populars vietéjo investoru vidé. Sauszemes véja generatori tika uzskatiti ka uzticams ieguldi-
jums ar veiksmigam pelnas iespéjam, pateicoties valdibas subsidiju politikai. Vairak neka 40 ze-
mes ipasnicku pieteicas véja generatoru uzstadiSanai savos zemes ipasumos. Planosanas gaita to
skaits samazinajas lidz vienpadsmit generatoriem grupas pa tris un pieci. Divi no vienpadsmit
véja generatoriem tika finanséti kooperativi, un vairak neka 400 salas iedzivotaju palidzéja fi-
nansét o pirmo energjjas projektu, iegadajoties ta akcijas. Pelna bija laba un palidzéja kompen-
sét nelielas neértibas, ar kuram nacas saskarties nelielai iedzivotaju dalai. Samso véja generatoru
projekts guva lielu popularitati, un to atbalstija gandriz ikviens.

Saules panelu ieviesana atbalstu sniedza maju ipasnieki, kuriem $adi paneli jau bija uzsta-
diti. Vini savas majas lava rikot pasakumus, kuros varéja tikties konsultanti un maju ipasnieki,
lai apspriestu $o tehnologiju prieksrocibas un trakumus. Tiem sekoja salas méroga publicitates
kampanas, kas izraisija jaunu interesi. Samso Energijas uznémums izstradaja akreditacijas kur-
su, kas nodro$inaja vietéjos kal&jus un santehnikus ar nepieciesamajam pilnvaram tirgot, uzsta-
dit un apkalpot §is iekartas. Sie cilveki kluva ari par nopietnakajiem maju ipagnieku aizstavjiem
vinu siltumenergijas investicijas.

Regionalo apsildes staciju buvnieciba paredzéja jaunu iedzivotaju grupu mobilizéSanos.
Aktivakas no $im grupam iemantoja sava rajonu iedzivotaju atbalstu un uzpémas istenot pla-
noto. Vini apkopoja vietéjo iedzivotaju parakstus, un vinu apsildes stacijas uzsaka darbu jau
2-3 gadu laika péc energijas salas projekta uzsaksanas. Staciju Tranebjerga sava ipasumaieguva
un parvaldija attiecigais regionalais elektroenergijas raZo$anas uznémums, kura uzdevums bija
nodro$inat ari §i regiona apsildes stacijas darbibu. Nakamo regionalo apsildes staciju nodibina-
ja viens no vietéjiem uznéméjiem ka privatu uznémumu, savukart lielakas un ekonomiski izde-
vigakas stacijas projekes tika atcelts vairakas reizes. Tikmér izveidojas arl alternativas ipa§um-
tiesibu formas. Pédéja no trim jaunakajam regionalajam apsildes stacijam Balenas—Brundbijas
regiona darbibu péc buvdarbu pabeig$anas uzsaka ka kooperativs projekts, kura ipasnieki sta-
ciju parvaldija pasi ka apsildes asociacija. Visas tris stacijas izvéléjas sniegt iespéju iedzivota-
jiem pieteikties uz siltuma pakalpojumu piegadi brivpratigi bez pasvaldibas varas starpniecibas.
Regiona iedzivotaji projekta varéja piedalities brivpratigi, turklat apmaksas veids bija atskirigs
no tiem, kuri pardomaja un véléjas piebiedroties péc sakotnéjas vienosanas un galveno apsil-
des sistémas caurulu izvieto$anas. Ja sakotnéji dalibas maksa bija aptuveni 20 eiro, tad velak
pievieno$anas jau izmaksaja vairakus tikstosus eiro. Sadu finansu shému ierosindja regiona
elektroenergijas razosanas uznémums, un ta tika piemérota visam ¢etram salas regionu apsildes
stacijam. Sis stacijas daudz guva no valsts pieskirtajam subsidijam, kas laika gaita tika atceltas,
tadéjadi efektivi izvairoties no mazaku radniecigu energijas projektu veidoSanas.

2001. gada laika, kad norisinajas otras un tre$as regionu apsildes stacijas planosana, ka ari
sakotnéja véja generatoru uzstadisana piekrasté, Danija notika valdibas maina. Jaunievéléta val-
dibas koalicija bija daléja opozicija pret sociali demokratiskas valdibas izvirzito publisko vides
politiku 20. gs. 90. gados. Jauna valdiba atcéla vairakas energijas subsidé$anas shémas, atbrivoja
no amatiem lielu skaitu vides nozares darbinicku un anuléja finansé¢jumu energjjas salas pro-

jektam. Biedriba, kura nodro$inaja amatu Sérenam Hermansenam, arl bija atkariga no valsts
finanséjuma — atbalstu Samso birojam nacas atcelt. Pateicoties sakotnéjiem sala gitajiem pana-
kumiem, vietéjo iedzivotaju atbalsts energijas salas projekta turpinasanai bija nenovértéjams.
Projekts sevi jau bija pieradijis, piesaistot lielu dalu investiciju vietéjai ekonomikai un radot tik
nepiecie$amas darbavietas. Ta vieta, lai padotos, energijas salas projektu planosana un isteno-
$ana turpinajas cie$a sadarbiba ar salas pa$valdibu. Samso Energijas uznémuma inZenieri tika
parsatiti uz pasvaldibas plano$anas biroju, lai stradatu pie dazadu projektu saglabasanas, kameér
energijas salas lielie projekti — regionu apsildes sistémas un pickrastes véja generatori — lava
apmaksat energijas salas konsultantu algas no dalas gutas pelnas. Par laimi, energijas izmaksu
paaugstinasanas lika maju ipasnickiem saglabat interesi par biomasas kurinamo un saules pane-
lu iekartam, kas bija kluvusas komerciali izdevigas ari bez islaicigajam valdibas subsidijam.
Sérens Hermansens vairak neka gadu stradaja pie pickrastes véja generatoru projekta
popularizé$anas, pardodot ta akcijas un veicot citus uzdevumus. Visbeidzot kluva iespéjams
finans¢jums planotajam desmit 2,3 MW turbinam, ta¢u ar nosacijumu: salas padome iega-
dajas piecus no desmit véja generatoriem, to finansé$anai aiznemoties aptuveni 4000 eiro uz
vienu iedzivotaju. Sis lémums tika pienemts 2002. gada, kad aizsakas logistiska planosana un
sarezgitie konstruésanas darbi. Konstrué$anas periods turpinajas gandriz divus gadus. Parasti
pasvaldibas padomei nav tiesibu investét energijas razo$ana, pretéja gadijuma investicijas iena-
kumus var izmantot vienigi tam, lai finansétu jaunas investicijas energijas razo$ana. Piekrastes
véja generatoru sarazota energija radija lielu naudas cirkulaciju, kas vispirms tika izmantota, lai
atmaksatu aizdevumus, ta¢u ta vairakkart ari lava pa$valdibas padomei novirzit finanséjumu
jauniem energijas salas projektiem, klastot par nozimigu, no valsts finanséjuma neatkarigu re-
sursu. Pasvaldibas pieci véja generatori pieder uznémumam, kuru ir izveidojusi salas padome.
Uznémuma ir izpilddirektoru padome, kura ir tris salas padomes locekli, no tiem viens ir salas
meérs. Piekrastes véja generatori ir kooperativs ipasums, tiem ir sava organizacija — visus desmit
generatorus parvalda uznémums, kas izveidots ka pickrastes véja parks Samso Havvind A/S.
Energijas salas projekta atpazistamiba starptautiska limenti ir nesusi Samso vardu pasaulg,
un projekes ir labi zinams visas Eiropas méroga. Salas sadarbibas projekti un Eiropas energéti-
kas agentaras projekts ir palidzéjis stradat ar pieaugoso mediju interesi; tiem ir sekojusi ari citi
starptautiski projekti. Desmit gadu ilgajam periodam tuvojoties noslégumam, radas ideja par
Samso Energijas akadémijas dibinasanu, kas guva finansialu atbalstu un tika istenota. Projekta
desmitgades novértéjuma pasakums un gadadienas svinibas notika jaunaja Energijas akadémija.

Nozime pasaules méroga

Samso sala simbolizé pozitivu parmainu iespéju, un tai joprojam ir nozimiga loma. Lai apla-
kotu raksta kopsavilkuma izvirzitos jautajumus, esmu sniedzis detalizétu parskatu par energijas
salas projektu. Salas méroga nozimigs aspekts ir pats cilvéks, un projekts savu pateicibu ir pa-
rada tiem, kas to ir atbalstijusi, — Seit pieminétas personas, ka ari citi iedzivotaji, gan idealisti,
gan ari tie, kas parstav komercialas intereses. Sie cilveki sadarbojas sava starpa, lai ieceri padaritu
par realitati, un daudzéjada zina tas ir ari izdevies. 100 % uz salas patérétas elektribas razo véja
generatori (kaut ari tris jiras kabeli eksporté energiju cietzemes elektrotiklam — to importé ari
tad, kad véja plasma nav pietickama). 75 % salas apkures ir CO, neitrala (ieskaitot biomasu,
saules un véja energiju, kas ieklaujas izdalita CO, cikla). Transportam nepieciesamo energiju
joprojam kompense jiira izvietotie véja generatori. Sie raditaji istenojas aptuveni 8-9 gadus péc
projekta uzsaksanas.
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Vai sala var klut par pieméru?

Skeptiki danu medijos ir noliegusi ideju, ka uz Daniju kopuma varétu attiecinat pareju, kada
norisinajas Samso sala. Tas prasitu arkartigi lielas investicijas. Citi eksperti ir parliecinati: tiesi
tas ir galvenais, ka iesaistitas investicijas ir samérojamas un nepiecie$amas. Daudzi samsinge-
7i (Samso salas iedzivotaji) ir pieradusi pie lielaku sikotngjo investiciju ieguldiSanas apsildes
sistémas, kuras izmanto ilgtspéjigus resursus, lai paaugstinatu energijas efektivitati un naudu
taupitu ilgtermina. Gan Danija, gan lauku regioni visa pasaulé varétu no $i pieméra macities.
Danija ir regioni, kuros patlaban tick atbalstita jaunu energijas ciemu izveide. Ir ari pilsétas ar
pietickami lielu iedzivotaju skaitu, kuras politiki ir gatavi pielikt papildu puales un rékinaties ar
klimata izmainam, ka arl pieaugo$am energijas izmaksam, lai istenotu ambiciozus planus un
butiski palielinatu atjaunojamo energijas resursu izplatibu. Kustibas grasroots liment ir sastopa-
mas visa pasaulé — parejas pilsétu pieméros, ka ari vairakas citas iniciativas. Energijas izmaksu
palielinasanas ir véra nemams arguments, lai samazinatu nepiecieSamo investiciju atmaksas lai-
ka periodu. Samso projekts ir pieradijis, ka nelieli regioni, izmantojot pieejamas tehnologijas,
var rikoties jau tagad un spert butiskus solus preti lielakai neatkaribai lokala méroga, attistot
vietéja limena atjaunojamas energijas razo$anu. 2010. gada oktobri Danijas energétikas mi-
nistrs izsludinaja planu aizstat fosilo kurinamo ar biomasu vairakas elektrostacijas; $1 [émuma
pienemsana nozimétu CO, izplades daudzuma samazina$anu valsti par 5 %. Sekojot lokalu
iniciativu iedvesmojo$ajam pieméram, valdiba var uzlabot vides politiku ari valsts méroga.

Vai salas pieredzi iespéjams skattt plasak?

Stratégiski raugoties, Samso energijas salas pieeju raksturo piezeméta, racionala pieeja energijas
piegades nodrosinasana. Ir pieradijies, ka atseviskas salas gadijuma i pieeja darbojas. Tehniska
darba realizacija tika atstata vienas organizacijas parzina, turpreti biedribas darbs bija stihiskaks,
to nereti partrauca diskusijas par ekologiju, demokratiju un citam butiskam vértibam. Pilsétas
videi piemérotakas batu citas, izsmalcinatakas stratégijas. Pieméram, parejas ciema ideja
iesaista aktivus idealistus parmainu sagatavosana, kamér mazak ambicioziem dalibniekiem
tick piedavatas citas lietderigas lomas. Vairak neka puse pasaules iedzivotaju musdienas dzivo
pilsétvides. Tacu otra puse joprojam dzivo laukos, kur daudzi dzivo izoléta vidé uz salam, $o
vidi raksturo geografisks attalums un mazattistita infrastruktara. Tacu tur ir lielas kopienas,
kuras var iemacities sadarboties atjaunojamas energijas projektu isteno$ana. Samso salas
pieredze varétu interesét daudzas $adas sabiedribas, Ipasi — mazakas kopienas, kuras varétu
atteikties no stingram organizé$anas shémam. Ambiciozi valstiska méroga mérki attieciba uz
klimata izmainam vienmeér ir veértigi, tacu mazak ambiciozam valstim, kuras ir mazak iekséju
noteikumu, ir attiecigi mazak skérslu. Turklat ne vienmeér valdibam ir nepiecie$amie resursi vai
zina$anas, lai uzsaktu Sos procesus. Samso pieredze var but par iedvesmu gan lauku sabiedribu
méginajumos istenot parejas ciemus, gan arl dazados valdibas limenos.

Vai energijas razo$ana un patérésana ir nepiecieSama personiska atbildiba?

Attieciba uz lauku rajoniem atjaunojamas energijas iekartas investicijas ir javeic individualajiem
maju ipasnickiem. Savukart demokratiska pilsétas konteksta Sos jautajumus var izvirzit politiki
saskana ar vélétajiem. Strukturalas izmainas galu gala ir atkarigas no politiskas interpretacijas.
Atsauksanas uz individualo atbildibu un ricibu nereti paver celu plasakai ricibai; pieméram,
zema energijas patérina spuldzu kampana var istenoties ilgtermina, kad Eiropas likumdos$ana

ierobezo mazak efektivo spuldzu tirdzniecibu. Individualo katrumu iespé&jams parvarét caur ri-
cibu, apeléjot pie sirdsapzinas vai potencialam iespéjam ietaupit. Kavésanos var izraisit valdibas
uzstaditas prasibas, kas tick darits augstaku standartu ievie$anas varda. Samso sala konservativie
politiskie speki ir apstiprinajusi likumus, lai padaritu stingrakus bavniecibas koda noteikumus
un lai jaunas Samso sala bavétas majas atbilstu energijas patérina prasibam par 25 % vairak,
neka noteikts valsts standartos. Pret $o stingri iestajas salas liberali noskanota partija, kura uz-
skata, ka pasi buvnieki valsts standartus ir novéertéjusi ka parak zemus. Neviena no partijam
Samso sala nav ierosinajusi pienemt likumus, lai $is normas netiktu uzspiestas jau esosajam salas
majam. Samso salas un Danijas politika kopuma joprojam paredz, ka iedzivotaji individuali
drikst atlikt atjaunojamas energijas jautajumu risina$anu, kaut gan notekcaurulu jautdjums tika
atrisinats daudz veiklak. Ja globala sasil$ana turpinasies, tas bus vienigi laika jautajums, pirms
$adu pieeju piemérot kutrajiem maju ipa$niekiem, kuriem batu nepieciesams uzlabot majokla
siltumizolaciju un samazinat energjijas patérinu.

Vai danu modelis darbojas?

Daudzsolo$u, jaunu tehnologiju subsidé$ana nav nekas jauns vai raksturigs vienigi daniem. Da-
nijas véja generatoru sarazotajai energijai paredzétas lielas subsidijas nodrosinaja plau, tirga
balstitu ilgtermina ekonomisko atbalstu perspektivam tehnologijam, sagatavojot is industrijas
izplatiSanos visas pasaules tirga. Sadi tika raditas desmitiem titksto$u darbavietas Danija. Sub-
sidijas joprojam nav atceltas, tas kompensé fosila kurinima energijas razo$anas metozu sléptas
izmaksas. Par subsidiju limeni nakas regulari vienoties no jauna, kas var but saistits ar jaunu
véja generatoru iegadi un mainigajiem tirgus apstakliem, ta¢u véja generatoru iegadei izsniegtas
subsidijas ir nozimigas, lai pasargatu investorus no politiskiem parcenojumiem.

Danija, Kanadas rietumos un citos parsvara lauksaimniecibai atvélétos regionos ir bi-
jusi pozitiva pieredze ar kooperativam kustibam, kur risks, veidojot investicijas, tiek sadalits.
Divi no Samso vienpadsmit sauszemes véja generatoriem atrodas kooperativ:i ipaduma, tapat
arl — viens no desmit jira eso$ajiem véja generatoriem. Tikai viena no ¢etram regionu apsildes
stacijam ir vietéja ipaSuma un tick darbinata kooperativi, divas pieder elektroenergijas razotaj-
uznémumam, kas savukart ir Danijas cietzemes kooperativs ipasums. Iedzivotaju organizéanas
grupas un visparéja sadarbiba starp noteico$ajam personam un biedribam ir pieradijums tam,
ka praktiska sadarbiba ir iespéjama. Tas saknes, iespéjams, ir mekléjamas plasaja tradicija demo-
kratiski organizét kooperativas asociacijas un kooperativas kustibas Danija kopuma.

Raugoties no tehniska skatu punkta, pieméram, Danijas augstsprieguma tikls nav stingri
centralizéta struktira, Danija ir atlauta decentralizéta véja energijas razoSana. Savukart elektro-
energijas razotajiem, kuriem pieder elektroenergijas tikls, valsts ir noteikusi uzdevumu uznem-
ties lokalo energijas razoSanu. Viens iespéjamais izskaidrojums $adai spécigai decentralizétai
strukearai ir lielajas pilsétas gadiem ilgi praktizéta tradicija atkritumu dedzinasana, kur energi-
jas parpalikums tiek izmantots majoklu apsildisana. Elektriba gada aukstajos periodos klast par
apkures blakusproduktu, un to nepieciesams izmantot, cik vien efektivi tas iespéjams.

Vai zala attistiba ir ilgtspejiga?

Spécigakais motivéjosais aspekts Samso energijas salas projekta bija un joprojam ir ideja veidot
lokalas investicijas, lai samazinatu izmaksas un palielinatu energijas efekeivitati un lai vietéjie
resursi aizstatu nepiecie$amibu energiju importét, kas savukart nodro$inatu jaunu darbavietu
rafanos. Salas vietéja ekonomika vairaku gadu garuma ir izjutusi spiedienu saskarsmé ar valsts

145



146

galvena cietzemes regiona dazadam alternativam. Katru gadu darbavietu skaits uz salas sama-
zinas; pedéjo 80 gadu laika pakapeniski ir samazinajies ari iedzivotaju skaits, kas vérojams jau
kop$ lauksaimniecibas mehanizacijas pirmsakumiem. Projekta pirmo ¢etru gadu laika veikeas
vietéjas investicijas vél pievilcigakas kluva lidzas valsts subsidiju progresivajai politikai attieciba
gan uz apsildes ickartam, stacijam, gan véja generatoriem. Pat salas vecakas paaudzes iedzivo-
taju majoklu uzlabosana tika subsidéta — to ietekméja energijas salas projekes, kas tiecas ieviest
salas majoklos uzlabojumus, cik vien tas bija iespé&jams. Tau brivais tirgus, tirgus cenas un kva-
litates regulé$ana pastav joprojam. Individualie tirgotaji piedava dazada veida apsildes iekartas,
lielakiem darbiem tiek organizéti iepirkumu konkursi utt. Malka regiona apsildes stacijai salas
ziemelos tick piegadata no sala esoSajiem valsts meziem tikai tapéc, ka cena ir pienemama. Pre-
t&ja gadijuma malka tiktu iegadata, vadoties péc tirgus cenas, un nogadata sala ar kugi. Granulas
importé divi, tris piegadataji, jo licla apjoma granulu razosana, izmantojot vietéjo biomasu, tick
atzita ka ekonomiski neizdeviga. Vietéjie uznéméji ir secinajusi, ka importéto granulu cenu
konkurence neatstaj ipasi daudz vietas pasu eksperimentiem. Vietéjais tirgus arl nav pietickami
liels, lai uz salas piesaistitu labakas un modernakas granulu razo$anas rapnicas.

Ja neatkariba energijas razosana batu bijis galigais mérkis, projekta lielaka uzmaniba tiktu
pievérsta iespéjai granulas sarazot vietéja méroga, radot jaunas darbavietas un uzlabojot energi-
jas piegades drosibu. Samso energijas plans galvenokart ir vérsts uz zinamo tehnologiju izman-
tosanu un atjaunojamiem cnergijas avotiem. Mérlgis ir vietéja méroga, razosana ir sekundara.

Samso sala nebutu sp&jusi pariet uz atjaunojamas energijas izmanto$anu bez aréjas pali-
dzibas, bez valsts subsidijam pirmajos ¢etros gados un bez vienota mérka, ko veiksmigi ick3éji
izveidoja daudzie salas iedzivotaji, proti — CO, neitrala stavokla sasniegsana sala kopuma ir
vértigs simbols, kuram ir vérts sekot. Tirgus ka tads un pat stingri regulétais Danijas tirgus, kas
padarija iesp&jamu pareju uz atjaunojamo energiju, nebija pietickams dzinulis.

Vairaki ekonomisti uzskata, ka zala attistiba — investé$ana vides tehnologijas — rada darba-
vietas un ietaupa naudu, paver jaunu tirgu utt. Dazi ekonomisti to atzist ka adekvatu stratégiju
ilgtspéjas sasnieg$ana. Citi ckonomisti iebilst, ka tirgus vien nekad nespétu parapéties par ne-
materialajaim vértibam vai ari — tas nespétu regulét cilvéku ilgtspéju uz planétas. Sis divas nosta-
jas ilustré galveno atskiribu starp virspuséjo un padzilinato ekologisko kustibu. Risinajumi, kas
nodrodinatu péc iespéjas lielaku skaitu vietéjo darbavietu vai augstaku neatkaribas limeni, nav
vienigi tirgus zina. Lidzigi tirgus ekonomika valstiska vai starptautiska méroga attiecas vienigi
uz pamata apsvérumiem, ja vien tai netick pieméroti turpmaki specifiski mérki, kuru istenosa-
na ir nepiecieSama politiska iejauksanas. Korporativas telpas étika ir véra nemams uzlabojums,
tacu ar to vien nepietiek. Modernas valstis to ir atzinusas, tatu regulaciju limenis un specifiskie
mérki ilgtspéjas sasnieg$anai ir politiskas dabas jautajumi, kurus nereti aizéno neatlickamaki
politiskie jautajumi, kaut ari saistibas pret CO, emisijam un ilgtspé&ju klast arvien svarigakas.
Vai politisko speku vélme pievérsties $iem jautajumiem ir pietickama, lai statos preti negati-
vajam sekam, kas radusas ilgstosas vienaldzibas rezultata, — tas klas redzams vienigi nakotné.
Tacu like zalas attistibas iniciativam vienam pasam risinat $is problémas nozimé atkapties no
atbildibas ka vadosa principa.

Vai moderna ekonomika spéj sniegt ieguldijumu tirgus regulésana
par labu ilgtspéjai?

Tirgus regulé$anu nepiecieSams uznemties profesionaliem ekonomistiem, kuriem ir zinaganas
un politiskais atbalsts efektivu méru ievieSanai. Viena iespé&jama pieeja ir ietvert $os specifis-
kos mérkus ekonomikas ietvaros, lai regulétu korporativo darbibu ar jaunam izmaksam, kuras

atspogulotos ilgtspéjas ideja. Radikalaka pieeja batu noradit uz tiri ekonomiskas regulésanas
neatbilstibu. Tadas vertibas ka dzives kvalitati nav iespéjams izteikt kvantitativi, un ta nekad
netiks uzskatita par nepiecieSami primaru, kamér ekonomiska regulésana neatkapsies, lai pa-
vértu celu jaunam vértibu uzstadiSanas formam. Neatkarigi no ta, kurai argumentacijai tieck
dota prieksroka, diskusijai par nepiecieSamajiem parmainu ekonomikas teorijas pamatprinci-
piem bus janotick vado$a ekonomiska diskursa ietvaros.

Vai racionalas inZenierijas aprékinos neiztrikst kadi batiski faktori?

Sis jautdjums rada tik daudz citu jautdjumu, ka to adekvatai risinasanai biitu nepieciesams il-
gaks laiks. Tas lieck turpinat iepriek$ minéto apsvérumu: racionali ekonomiska regulésana nav
pietickama. Tradicionala ekonomika sevi neietver negativas vértibas, pieméram, nelabvéligas
sekas uz vidi nakotné vai ari pozitivas vértibas ka cilvéku attiecibas. Dabaszinatnes ir saSaurina-
ju$as musu prieksstatu par realitati, izslédzot no tas estétiskus un religiskus aspektus. Raciona-
lajos jeb tehnologiskajos risinajumos ticiba tick saprasta vispusigi un nereti ka neizdeviga, rau-
goties no konkrétas ricibas. Tiek uzskatits, ka mums pasiem nevajag rikoties, jo tehnologijas,
racionalitate un ckonomika pasas ieviesis nepiecieSamas parmainas. Vai tadéjadi racionalitate
neizslédz kaut ko butisku cilvéku atzinas, pieméram, atzina, ka parmainas ir nepiecieSamas?
Vai gan racionalitate neizslédz lidzjutibu, ticibas aspektus, dazadas nezinamas “melnas kastes”
un ekologijas holistiskos aspektus? Vai ari $ie ir maisu dzives iracionalie aspekti, kuri neatstaj
ietekmi pareja uz ilgtspéju?

Samso energijas projekts ir racionals projekts, tehnologisks sasniegums. Tacu ta panakumi
ir bijusi atkarigi ari no sabiedriskam un kultaras zina§anam, ka ari citiem salas dzives aspektiem,
kas nav tikai materiala rakstura. Pat valstiski politisko izmainu nejausibas ir ietekméjusas tas
starptautisko télu. Ja projekts batu norisinajies, ka planots, un bez valdibas mainas un tai seko-
josas politiskas atsve$inasanas, tas nebuitu radijis tadas asociacijas pasaulé. Sakara ar valstisko
prioritau mainu Samso sala tiek uzskatita par “Davidu’, kas nav apstajies, lai istenotu sakotnéjo
izaicinajumu pariet uz 100 % atjaunojamo energiju par spiti “Goliata vienaldzibai”. Projekta
koncentrésanas uz energijas plana racionalu izpildi raksturo Samso Energijas uznémumu, ka
arl visparéjo mobilizé$anas stratégiju, ko izpildija organizacija SE&M. Ticiba, lidzjutiba un/vai
holistiska ekologija nebija galvenie saukli informacijas materialos. Sakotnéjie empiriskie péti-
jumi par motivaciju liecina, ka vairaki namu ipasnieki atsaucas uz $im liela méra iracionalajam
intelektualajam formam, skaidrojot savu personisko piesaisti energijas salas projektam un ta
laba veiktajam darbibam.

Projekta idealistiskie jeb iracionalie aspekti ar nodomu netika uzsvérti neviena no abam
organizacijam. Energijas salas projekts distancéjas no radikalakam prasibam attieciba uz eko-
logiskam vai politiskam parmainam stratégisku iemeslu dél. Lai padaritu iespéjamas efektivas
izmainas lokala limeni, tika izraudzita racionalitate un tehnologiska piceja.

Turpinot stastu

Samso energijas salas projekts presé ir arkartigi daudz atspogulots. Zurnilisti, kuri apmekléja
salu, reti parskatija energijas salas majaslapu un taja atrodamos pétijumus un atskaites. Viniem
bija nepiecie$ams cilvéciskais aspekts, un biezi vien $o papildinajumu salas projekta sniedza
Energijas akadémija, iepazistinot Zurnalistus ar vienu vai vairakiem nelielo brivpratigo uzné-
mumu parstavjiem, kuri arvien dalas pieredzé, badami aktivi lidzdalibnieki energijas salas pro-
jekta. Ekologiskais lauksaimnieks Eriks Andersens savam traktoram un gimenes automobilim
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izmanto pasa audzétu un iegutu rapsu ellu. Apsildei vins izmanto malku un saules energiju, un,
badams saules panelu un dazu salas véja generatoru akeiju ipasnieks, vin$ un vina sieva ir kluvusi
par CO, neitraliem iedzivotajiem. Eriks atsakas veikt racionalus ekonomiskus aprékinus. Vins
ir piekritis parmainam, jo tas vinam liek justies labi — ¢a, it ka ta batu pareiza riciba. Kristians
Hovmands izmantoja savus ickrajumus, lai uzstaditu fotovoltaikas ickartas uz savas majas jum-
ta. Vina elektribas skaititajs reizém griezas pretéja virziena, un iespéja savus iekrajumus Istenot
$ada veida vinam skiet labaka neka procenti no noguldijuma banka. Jurgens Tranbergs ir viens
no veiksmigajiem Samso lauksaimniekiem, kuram tika pieskirts sauszemes véja generators. Vina
gadijuma energijas salas projekes ir padarijis vina saimniecibu ekonomiski spécigaku. Ari vins
ir ticies ar vairakiem Zurnalistiem un ieinteresétiem viesiem, kuriem vins ir lavis apmeklét savu
véja generatoru, lai ari ne visi spéj uzkapt pa 7 stavus augstajam trepém, kas savieno platformas
torna icksiené. Jorgens Tranbergs ir bijis Samsso Havvind A/S priekssédétajs kops §i pickrastes
projekta pirmsakumiem, un nereti vins sava apbrinojamaja stasta uzsver, cik daudz ir apguvis,
piedaloties energijas salas projekta. Patlaban vins ir priek$sédétaja vietnieks jauna piekrastes
projekta, kas tiks izveidots, sadarbojoties Samso un Orhasai. 20 pickrastes turbinas palidzés
Orhasai, Danijas otrai lielakajai pilsétai, realizét CO, neitralitati, kas izvirzita par mérki 2030.
gada. Sie un citi gadijumi veido kopéjo prieksstatu par Samso projektu, kura salas iedzivotaji ir
darbojusies savas interesés, virzot talak mérkus, ko paredz energijas salas statuss — vairakos ga-
dijumos tas gan ir plasakas intereses, pieméram, rapes par labako izvéli salai kopuma. Nozimigs
pagrieziena punkts projekea tika sasniegts 3—4 gadu laika (vél pirms parmainam valsts vadi-
ba). Vienpratigi tika atzits, ka energijas salas panakumi ir bijusi labvéligi salai kopuma. Sniegt
analizi par motivaciju, kas slépjas aiz §1 visparéja novértéjuma, batu parak plass uzdevums $im
rakstam. Tadu jaatzist — bez idealistiskajiem, krasainajiem un pat ezotériskajiem aspektiem, kas
apraksta salas autentisko raksturu, $is projekts nebatu kluvis par to, kas tas ir $odien.

Pécvards

Grupa salas makslinicku mudinaja autoru iesaistities projekea, lai iegitu finansé¢jumu Samso
Véja festivalam (Samso Windfestival). Saja projekta par nozimigu partneri kluva Samso Ener-
gijas akadémija, un $i sadarbiba starp energijas konsultantiem un eklektisko véja makslu, véja
sportu un véja fenomena entuziastu lava piesaistit gandriz 100 000 eiro, kas padarija festivala
norisi iespé&jamu. Samso V&ja festivals norisinajas tris ménesus — no 2010. gada 6. junija lidz
30. augustam. Serenam Hermansenam, Energijas akadémijas vaditajam, bija radusas pardomas
un nopietni apsvérumi, kurus vins adreséja autoram e-pasta véstulé. Energijas akadémijai bija
svarigi aizstavét nopietnas instittcijas télu, lai piesaistitu pastavigu valsts finanséjumu no ener-
gijas saglabadanas un izpétes un attistibas programmam. Saja sakara Energijas akadémija véja
festivala norisé piedalijas pavisam nedaudz, taja pasa laika vasara noteikosais Véja festivals pie-
saistija lielu skaitu apmeklétaju ari akadémija. Energijas akadémija 6. junija norisinajas véja fes-
tivala atklasanas ceremonija, bet no 7. lidz 18. janijam — 12 dienu radosa darbnica, turklat taja
bija izvietota ari izstade. Taja bija redzami gan dalibnieku, gan ari citu pieaicinato makslinieku
darbi, kuri atspoguloja saistibu starp dazadam energijas ickartam. Augusta Serens Hermansens
pickrita salas laikraksta publicét nelielu parskatu par $i kopiga pasakuma ietekmi, lai mudinatu
vairak salas iedzivotaju ierasties apskatit izstadi. Vins rakstija: “Véja festivals ir pieskiris jaunu
dimensiju misu centieniem un paveéris jaunus jautajumus ari sis vasaras viesiem, iespéjams, tas ir
piesaistijis cilvékus, kurus neinteresé energija akadémiska perspektiva, rosinot jaunas diskusijas
no lidz $im neapgutiem skatu punktiem”. Péc laika Energijas akadémija piedavaja iesaistities

festivala aktivitasu riko$ana un tas turpinat. Tadéjadi Véja festivals ir devis savu nelielo ieguldi-
jumu, lai notiktu parmainas un lai motivacija radit parmainas batu daudzveidiga.
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Iztélojoties cilvéku tiklu.
Ideja par parejas energijas tiklu

Jegans Vincents de Pols

Es vélétos parunat par sistému, kuras ietvaros batu iespéjams visas socialas vienibas
parveidot par makslas darbu, kurs ietvertu ari pasu makslas darba veidoSanas procesu...
Par tadu darbu, kur ir kvalitativi noteiktas raZzosanas un patérésanas attiecibas.

(Jozefs Boiss)

Kopsavilkums

Energijai un Gdenim ir daudz kopiga. Energija ir dzivibas avots, turklat to iesp&jams érti ieglt un
novirzit no vienas atraanas vietas uz citu. Gadijumos, kad attalumi ir nelieli un nav pieejama
caurulvadu infrastruktdra, Gdeni var parnest mazakos daudzumos, izmantojot spainus un citas
parvietojamas tvertnes. Tomér elektribas gadijuma Sis process ir citads. Ja elektribas izplatisa-
nai nav pieejama infrastruktira, to nav iesp&jams parvietot, ka tas ir novérojams attistibas val-
stis, kur elektribas triikums spécigi ierobezo socialo un ekonomisko attistibu. ST referata mérkis
ir iepazistinat ar ideju par sociali ekonomisku energijas tiklu, kura ietvaros elektribu no decen-
tralizetiem razo8anas avotiem cilvéki “parnes” uz dalitiem lietoSanas punktiem - lidzigi ka adeni
no akas (1. att).

Atslégas vardi: tikls, parvietojams, islaicigs, elektroenergija, valuta

Hipotétisks vienas kilovatstundas energijas spainis.

1. artéls. Elektribu var savake un nest tapat ka adeni no akas.

Sabiedriba, kas atrastos arpus tikla, cilvéki nodrosinatu elektribas cirkulaciju ar parnésa-
jamam energijas uzkrasanas tvertném, kuras butu iespéjams uzladét vietéjas véja un saules elek-
trostacijas (2. att.). Procesu, kura laika un darba rezultata noris elektribas tvertnu parnésasana
un “uzpildidana’, bitu iespéjams dévée par “cilveku tiklu”. Sads tikls nav gluZi alternativa pilniba
funkcionéjosam konvencionalam elektriskajam tiklam. Tas drizak ir viens no iesp&jamiem risi-
najumiem, ka izklat no bezcerigas situacijas, kura nav pieejama elektriba, un nodrosinat situa-
ciju, kura elektroenergiju iespéjams pielietot ilgtspéjiga, lokala un pastaviga veida. Tas ir veids,
ka parvarét plaisu gan telpa, gan laika starp elektribas pieejamibu un tas iztrikumu (3. att.).

i

2. attéls. Véja, saules un elektro- stacija.

Véja elektrostacija Saules elektrostacija Elektrostacija

Cilveku tikla darbibai nepiecieSamie nosacijumi.
I Sabiedribas, kas tikla neatrodas, parasti
pastav sociali ekonomisks energijas razo$anas
un izmanto$anas tikls, tatu tas ir liela méra ie-
robezots un ta potencials netiek Istenots.

IT Cilveku tikls ir lidzeklis, ka padarit aug-
stakminéto sociali ekonomisko tiklu uzskatima-
ku un taja ka svarigako ieviest zina$anas, program-
mas un tehnologijas, kas veicinatu parmainas.

III Cilvéku tikls var klat par socialu skulp-
taru’, un laika gaita ta darbibas var veicinat sta-
bilakas varas veidosanos un “ieplasanu”

Nodrosinata pieeja energijai un tas bla-
kusprodukti apkartéja vidé ir radijusi patiesas
raizes vienigi masu patérina kultaras. Lielakaja
dala attistibas regionu pat visniecigakais ener-
gijas daudzums, kas attiecigi iegtits no saules vai
véja, tiek uzskatits par arkartigi lietderigu.

Apvienoto Naciju Organizacijas Attisti-
bas programma liecina, ka 1,5 miljardiem at-
tistibas valstis dzivojoso cilvéku elektriba nav
nodro$inata, kas mazina vinu ekonomiskas
attistibas iespéjas, ka ari iesp&ju uzlabot dzives
limeni (The Energy Access Situation... 2009).
Energijas piecjamibas probléma vispasaules
meéroga ir mainiga un ietver sevi vairakus as-
pektus, tapéc atbilstosam risinajumam jabat
vienlidz aptvero$am, lai tas spétu nodrosinat
stabilu energijas piegadi attistibas valstu iedzi-
votajiem, kuri ir izoléti, tatu kuru skaits strauji
picaug. Elektroenergijas infrastruktiras ievie-
$ana un izplatiSana izolétos un attalos regionos
norit léni, ja ta vispar ir uzsakta. Sada gaidi-
$anas stadija ievérojams skaits lauku kopienu

Elektrostacijas var tikt
novietotas pilsétas
teritorija un atrasties vai
nu brauciena ar divriteni,
vai ar automasinu
attaluma

Véja elektrostacijas var
tikt novietotas starp
ciemiem un atrasties vai
nu ar kajam noejama,
. . > vai brauciena ar divriteni
var tikt novietotas = = Lo
attaluma no lielakas

ciema centra un A _.
. Sz < dalas tas izmantotaju.
atrasties ar kdjam N

noejama attaluma ~
no lielakas dalas tas
izmantotaju

Saules elektrostacijas >

3. artéls. Elektrostaciju novietojums.

1 Sociala skulptiira $aja gadijuma nozimé atvértu lidzdalibas strukeiru sabiedriba un tas sistémas, ki to ir

ierosinajis vacu makslinieks Jozefs Boiss.
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klast ekonomiski marginalas un noklast nabadziba, jo tam trukst pieejas energijai ikdiena
nepiecieSamo funkciju nodrosinasanai.

Saskana ar ANO viena kilovatstunda® ir energjijas vieniba, kas musdienas varétu nodrosinat
minimalas ikdienas energjjas prasibas uz vienu cilvéku, kura ienakumi neparsniedz 2 dolarus die-
na’. Cilvéku tikla sistéma ir noderigi uzlakot elektribu ka laika patéréjamas vienibas, kas balstitas
uz elektribas parvietosanu un ikdienas nepieciesamibu isteno$anu. Viena kilovatstunda varétu but
ka pamatmérvieniba, kas energijas uzkrasanas tehnologijam klatu par izaicinagjumu tuvakaja na-
kotné spét nodrosinat ikdienas vajadzibas tiem, kuri ir iesaistiti cilvéku tikla.

Kompaktas, vieglas un vairakkart izmantojamas energijas uzkrasanas ickartas ir proble-
ma, kas pastav ne tikai tada attistibas sistéma ka cilvéku tikls. Ta ir universala probléma, kas
vérojama dazadas globalas industrijas, ipasi — tur, kur pastav interese par energijas izmanto$anu
mobilitates nodrosinasana. Energjijas uzkrasanas risinajumi cilveku tikla ir saistiti ne tik daudz
ar jauniem tehnologiskiem izgudrojumiem, ka ar spéju adaptét tirgu izstradatas tehnologjjas.
Elektrisko automobilu joma Sobrid tiek izstradata jauna tehnologija, kura nodrosinas iespéju
uzkrat energijas kilovatstundu viena galona (apméram 3,79 litri — red. piez.) adens — dienai
nepiecie$ama energija bis pieejama apjoma, ko spés panest mazs bérns.

Paslaik, lai ladétu mobilos telefonus, darbinatu lukturus, radioaparatus un citas ierices,
Ugandas lauku rajonos, ka ari citviet pasaulé cilvéki izmanto tradicionalos automasinu aku-
mulatorus. Sadi risinajumi ilustré cilvéku vajadzibas, ta¢u tie ir vienigi tehniska improvizacija,
nevis sabiedriski risinajumi — tiem trakst vienotas prog-
rammas, un tie neveido socialu energijas daliSanas un
apmainas tiklu. Tos parvalda nedaudzi, un tos nav ie-
Eloktribas tvertnes var pamasat sp&jams potenciali pielietot plasaka vai ilgstosaka veida.
cilvéks, kur§ iet ar kdjam ciema
ietvaros un starp tiem ir socials risinajums, lai arT neietver sevi noteiktu kons-

Minétajam pretstata var iztéloties cilvéku tiklu, kas

trukcijas ideju. Si tikla ietvaros visiem dalibniekiem tiek
nodrosinata iespéja iesaistities elektroenergijas sadale
jebkura tikla punkta viegla un érta veida (4. att.). Tas ir

ve ] = «. . . = » Ve =
Elektribas tvertnes var parvadat gluzi ka bezvadu “inteligentais tikls”, kas paplasinas un
ritenbraucéjs ciema ietvaros, starp attistas, balstoties dalibnieku briva izvélé iesaistities —
ciemiem un starp ciemu un pilsétu uzpildit un parvietot energijas “sutijumus”

Biezak akceptétais energijas zinatniskais skaidro-
Elektribas tvertnes var parvadat ar jums ir spéja paveikt darbu. Energija ir kvalitativs raditajs.
automasinu starp ciemiem un starp o . _. - - - .

. - Kvantitativi to iespéjams mérit, transformeét, izmantot —
ciemu un pilsétu
citada forma ta neeksisté. Lai energiju izteiktu ka kva-
litativu attiecibu, pamata ir nepiecieSamas sociali eko-
Elektribas tvertnes var parvadat
daudzos citos vietéjiem apstakliem
atbilstoos veidos no vienas vietas uzladétie energijas “Sfltijumi” var darboties ka valata:
uz citu, pieméram, ar zirgu un ratiem

nomiskas implikacijas — vértiba rodas apmaina. Butiba

augsti izstradata cilveku tikla ietvaros energiju iesp&jams
apmainit, pardot, aiznemties vai iegadaties, ta (potencia-
la energija) ir pamata vértiba naudas iztrikuma vai aizvie-

4. artéls. Elektribas tvertnu transporté$anas panémieni ikdiena tosanas gadijum:i ( 5., 6. att.).
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21 kWh jeb viena kilovatstunda ir elektroenergijas mérvieniba, kas nosaka elektroenergijas patérinu (dzoulos
sekundé) vienas stundas laika. 1 kWh ir energijas daudzums, ko 1000 vatu ierice patéré stundas laika, un tas
atbilst 3600 kilodZouliem. ASV majsaimnieciba diena vidéji patéré 30 kWh, maksajot 12 centus par kWh.

3 1 kWh elektroenergijas pietick, lai, pieméram, elekerisko plitinu darbinatu 1 stundu 25 minates, LED lampu -
55 stundas, vienkar$u FM radioaparatu — 200 stundas, bet mobilo talruni uzladétu 100 reizes.

PILNS TUKSS PILNS TUKSS

S. artéls. Elektrostacijas tick veidotas ka pakalpojumu apmainas vie- 6. azzéls. Energijas tvertnes var apmainit, pardot, aiznemties, nopirkt
tas, kur tuksas tvertnes pret uzpilditajam var apmainit par brivu. Uz-  vai apmainit péc bartera principa starp kopienas iedzivotajiem. Tuk-
pilditas tvertnes var biit piecjamas uzreiz vai ari tuk$as tvertnes var  §as tvertnes, pieméram, pret uzpilditam tvertném var apmainit pret

atstat un pilnas panemt vélak. Elektrostacija var biit cita uzpémuma  saraZotam precém.
vai pakalpojuma dala.

Analizéjot sasaisti starp energiju, ekonomiku un socialo attistibu ANO un Pasaules Ener-
gijas padome norada, ka “svarigakais ir nevis energijas piegadataji, bet gan pieeja energijas pa-
kalpojumiem” (UNDP, UNDESA, World Energy Council 2004). Sociala energija, kas cilvéku
tikla rodas, parklajoties iegulditajam darbam un laikam, vienlaikus plast ari elektroenergijas
veida — socialo energiju no elektroenergijas nav iespéjams noskirt vai nodalit jebkura tikla pun-
kea. Cilveku tikla koncepcija paredz, ka energija ir vienlaikus ari sociala: bez cilvéku kustibas
un savstarpéjas sadarbibas elektroenergija parstaj plast. Lidz ar to cilvéku tikls ir drizak sociala,
nevis tehniska programma.

2006. gada Muhameds Junuss ieguva Nobela Miera prémiju par savu darbu mikrokre-
ditu joma. Piedavajot tricigajiem iedzivotajiem lielaku pieeju valitai, notika kédes reakcija,
kuras rezultata uzlabojas cilvéku dzives limenis (Yunus 2005). Saja sistéma ieguvéjas seviski
bija sievietes, jo vinam tika dota iespéja uzturét sevi un savus bérnus. Cilvéku tikls var klat
par mikrokreditu modela paplasinajumu energijas piegades joma, nodro$inot pamata limena
piceju tirai, dro$ai un uzticamai energijai, — tas ir nepiecie$ams uznéméjdarbibai un ilgtspéjigai
attistibai. Cilvéku tikla ideja, ko esmu Seit ieskicgjis, nav balstita uz tehniski efektiviem energi-
jas sadales veidiem, ta drizak ir pasreiz labakais ierosinajums ekonomiskai un socialai attistibai
attistibas valstis. T2 ir sistéma, kas palaujas uz uznémeéjdarbibu no icksienes un uz tehnologis-
kiem katalizatoriem no arpuses, neklastot no tiem atkariga.

Ideju par cilvéku tiklu profesores Utes Metas Baueres vadiba un ar pétnie¢u — studentu Reidelas Ceinijas un DZeni-
feras Trenas atbalstu 2009. gada ir izveidojis Jegans Vincents de Pols Makslas, kultiras un tehnologiju programmas
ietvaros Masalusetsas Tehnologiju institata.
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SCIENCE AND ART OF
RENEWABLE ENERGY TECHNOLOGIES

on scientific and artistic investigations into the use of renewable energy -
insight into history of hydrogen technologies, manufacturing of smart
clothes, artistic visions on future energy harvesting methods, and artists

communities approaches in the quest for a sustainable future
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Research into Hydrogen Technologies in Latvia

Janis Kleperis, Liga Grinberga, Imants Dirba, llze Klepere

Abstract

Hydrogen is a clean energy carrier and can be obtained everywhere on Earth from local resourc-
es, including water and energy from renewable sources (the sun, wind, hydropower and geother-
mal energy). Declining fossil fuel resources and increasing emissions of greenhouse gases are
two main factors encouraging the introduction of Hydrogen Economics as soon as possible. Hy-
drogen based research in Latvia has a history of more than hundred years (W. Ostwald, F. Gulbis,
M. Straumanis, A. Dravnieks and others). The two largest Universities in Latvia (the University of
Latvia and Riga Technical University) and a number of enthusiasts are involved in hydrogen re-
lated researches today. The Latvian Hydrogen Association was established in 2005, and in 2008
Latvia supported the European Fuel Cell and Hydrogen Joint Undertaking. The Institute of Solid
state Physics at the University of Latvia is leading a hydrogen project in the National Research
Program “Energy and Environment”, and research is being carried out on all three main hydrogen
technologies — production, storage and usage. Implementation of hydrogen in Latvia could re-
duce dependence on imported fossil resources for energy, as well as in transport sectors.

Key words: hydrogen, hydrogen economics, electrolysis, fuel cell, biohydrogen

Introduction

Hydrogen is a carrier of clean energy and can be obtained on any place on Earth from local
resources (including water) using renewable and sustainable energy from the sun, wind, water,
and the earth. The first idea about a Hydrogen Economy are mentioned by Jules Verne in his
novel “Mysterious Island” (1875), but was more recently introduced by John O’Mara Bockris
in 1971 (Bockris 2002) and was announced officially at the First World Hydrogen Congress in
1976 (Veziroglu 1995). The Hydrogen Economy describes a system in which hydrogen would
be used to transport energy from renewable sources over large distances and store it in large
quantities. From hydrogen energy can be produced using two different methods: direct burn-
ing in internal combustion engines, gas turbines, and indirectly or chemical burning in a fuel
cell. The last process has at least twice the efficiency compared with direct burning — above
60%. The two most important factors motivating a Hydrogen Economy are limited stocks of
fossil fuel resources, around the globe, as well as the threat of global warming.

Humanity’s energy use, from ancient times to the present day, has been moving ever
closer to the simplification of the hydrocarbon chain from wood, coal, oil, natural gas to pure
hydrogen. With pure hydrogen, carbon is eventually removed from the fuel, were it constitutes
a major percentage of pollution and global warming in the form of CO, and soot. By stopping
the burning of hydrocarbons, humanity will empty Earth’s fossil fuel resources which can then
be used much more efficiently (in pharmaceuticals, construction and every-day life products,
etc.) and will save the Earth’s biosphere. In fuel cells chemically burned hydrogen is ultimately
converted back into water: 2H, + O, > 2H,O + energy, therefore, energy taken from the Earth
as hydrogen and oxygen is given back in the form of water. This is reflected in the hydrogen -
oxygen cycle (Figure 1).
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Figure 1. The hydrogen — oxygen cycle is reversible and ecological
if energy to split water is taken from renewables: Sun, wind, water,
earth heat, magnetic field, or atmospheric electricity (picture from

41
E@bm htep://www.imr.salford.ac.uk/hytrain/energy/index.heml).

In future hydrogen energy will reduce the dependence on fossil fuels by providing clean
and renewable energy. In the European Union hydrogen research projects in the 7FW pro-
gramme are being applied and realised through the Fuel Cells and Hydrogen Joint Undertak-
ing, whose sharcholders are from the largest European companies (from the car-industry and
others). In the European Union the directive about energy states that in 2015 2% of electricity
generation must be accounted for by alternative energy with hydrogen as an energy carrier, but
in 2020 - 5%. The U.S. made a large financial investment in hydrogen technology on 2005. The
development of hydrogen technologies in the near future firstly will be seen in applications in
low-power-consuming portable devices (mobile phones, laptops), and electric vehicles (cars,
buses), and a little later in power plants for small villages and industry.

Cost-effective transition to a hydrogen economy in the world is planned beyond 2050.
How far or close this future is — depends only on us. For example, Iceland has declared itself
the first Hydrogen Country in the World. Looking to Latvia’s energy in future, hydrogen will
reduce our dependence on imported energy resources (oil, natural gas), will also reduce emis-
sions of greenhouse gases and other pollutants from traffic into the air. The economic stability
of the country relies heavily on energy self-sufficiency. The location of Latvia is geologically
unfavourable and we do not have rich fossil resources: oil or coal (unlike Estonia, whose terri-
tory is rich in oil shale deposits). But Latvia has experienced scientists and inquisitive youth,
and the confidence is building in Latvian society that renewables and alternative energy (wind,
sun, river, wave) with hydrogen as an energy carrier will help us achieve energy independence.
The geographical conditions of Latvia would be suitable for alternative energy with hydrogen
as an energy storing media for both — the transport and energy — sectors, therefore today what
is needed is explanation and educational work by politicians, government and industry about
the place and the role of renewable technologies and the Hydrogen Economy to the sector
development and the benefits of the possible innovations and applications in transport and
energy in Latvia.

Latvian scientific research on hydrogen topics is more than a hundred years old (W. Ost-
wald, F. Gulbis, M. Straumanis, A. Dravnieks etc.). Currently, research on different areas of
hydrogen technology and the economy are performed at the University of Latvia (Institute for
Solid State Physics, Faculty of Chemistry, Faculty of Biology, Faculty of Economics and Man-
agement), Riga Technical University (Faculty of Power and Electrical Engineering, Institute of
Industrial Electronics and Electrical Engineering, Institute of Environmental Protection and
Heating Systems, Institute, Institute of Wood Chemistry, Institute of Inorganic Chemistry,

Institute of Physical Energetics). The Latvian Hydrogen Association was founded in 2005.
Latvia has supported EC Directive 521/2008 on Fuel Cells and Hydrogen Joint Venture in
Europe. The Laboratory of Hydrogen at the Institute of Solid State Physics of University of
Latvia is working on three basic hydrogen economy technologies — hydrogen production, hy-
drogen storage and hydrogen application for the production of electricity and heat. Thanks to
the National Research Program in Energy (2006-2009) and National Research Program in
Energy and Environment (2010-2013), substantial progress has been achieved in research and
development of prototypes (hydrogen powered vehicles, water heating boilers, power convert-
ers for fuel cell and wind power implementation, water electrolysis, hydrogen storage in com-
posites etc.). Do not forget the educational work, preparing future engineers, researchers and
teachers’ skills in renewable and hydrogen technologies. Government investment in science
and education is its contribution to the economic growth of the country.

Application of water electrolysis gas

The simplest way to produce hydrogen is based on water electrolysis. What you need is only a
suitable container with water (or salt or alkaline solution, typically NaCl or KOH), two elec-
trodes and an electric current. In the electrolysis reaction the two water molecules are split into
two hydrogen and one oxygen molecule (Figure 2):
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Figure 2. Water electrolysis principal scheme.

If the electricity produced by renewable energy sources (wind, solar, etc.) is used to
perform the electrolysis process, then the hydrogen gas obtained is completely environmentally
friendly. Hydrogen can be used in different ways — to store energy from the Sun, wind, water;
for the generation of electricity with fuel cells, instead of natural gas in power stations, heating
boilers, domestic applications, traffic. Since water on Earth is available in large quantities and
the hydrogen — oxygen cycle is reversible (Figure 1), such energy extraction is also sustainable.

The hydrogen laboratory at the Institute of Solid State Physics has developed a portable
electrolysis device for installation in passenger cars (Figure 3).
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internal combustion engine.

It is in ongoing negotiations on the production and commercialization of this device with
“Hydrogen Power Development Ltd.”. The development from pilot to production phase has
been supported by the Investment and Development Agency of Latvia. Such equipment is
aimed at cars with gasoline and diesel internal combustion engines, because by using it the
exhaust gases of internal combustion engines are reduced by 5-50% (CHX, CO, PM10), as
well as improving fuel combustion in the cylinders, helping to save fuel (3-12%). The costs of
the proposed equipment (up to LVL 300) will recover within one year if the mileage is at least
20000 km. But cleaner exhaust gases will be a great benefit for large cities, improving air quality

and the ecological situation. The first unit has been made in cooperation with “HydroEnergo
Ltd.” and tested in the Laboratory of Alternative Fuels at the Latvian Agricultural University.
Tests convincingly demonstrated the reduction of exhaust gases (CO, NO,) of 30-50% and
fuel saving of 8-15% (Figure 4):
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Figure 4. Installation of water electrolysis gas equipment in car.

Can hydrogen replace gasoline?

This issue is of great interest, but still no one has an answer to it. Researchers working on hydro-
gen energy issues are convinced that sooner or later, hydrogen will be delivered in cars from fuel
tanks. At the same time there are scientists who represent other forms of energy and resources,
claim that hydrogen is the “wrong” substance with which to replace fuel in the transport sec-
tor. No one is claiming that hydrogen can be used instead of ordinary fuel, if everything takes
place as in usual filling situation — drive in, refill, pay (preferably less than before) and drive on...

Unfortunately, it will not be so easy. Firstly, hydrogen is a gas. It is not possible to unearth
it, fill barrels and take it where it is necessary. Already existing vehicles and service infrastructure

(carrying transport, pipelines and filling stations) will not work. Secondly - the hydrogen must
be produced, stored and transported. Thirdly, hydrogen is only an energy carrier — it must be
transformed to obtain energy. All intermediate processes need energy, and the longer the route
from the production to the usage is, the more we pay for it (Figure 5).
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Figure 5. Comparing different Toyota cars regarding emissions of CO, from “well to wheel” — reference point is

gasoline car, FCHV means hybrid fuel cell car.

The issue of hydrogen energy in relation to environmental friendliness is also debatable.
It is true that there are few exhausts from fuel cell cars, and if oxygen is used to burn the hydro-
gen in an internal combustion engine, exhausts contain only water vapour. When air is used to
burn hydrogen, nitrogen oxides will appear in exhausts. Nowadays it is a very small par of all
pollution comparing to that what is emitted during the production of equipment for hydrogen
technologies and hydrogen gas. Of course, when hydrogen is produced by energy from renew-
able resources (the sun, wind, biomass), the total amount of CO, emissions is reduced.

The car producer “Toyota” has measured CO, emissions for hybrid cars in use, and calcu-
lated emissions for planned vehicles from the well to the wheels (How will hybrid systems...).
The conclusion is that gasoline cars emit the highest CO, concentrations when it is in use, but
for hybrid cars the CO, emissions are higher during hydrogen production process (taken into
account the hydrogen extraction process from natural gas or oil). Nevertheless future tech-
nologies are cleaner with hydrogen fuel cells, especially when the hydrogen is produced using
energy from renewable sources.

The most advantageous hydrogen resource is water — with the lowest emissions during
extraction and available for most of all in the world. Faraday’s electrolysis law defines that 1
gram of substance can be obtained when a charge ~96500 coulombs is supplied. Or it means
that 1 A current must be supplied to water for 96500 seconds to produce 1 g of hydrogen. It
is calculated that for an efficient electrolysis process no more than 50 kWh must be used to

produce 1 kg H,. This means the price for hydrogen is connected with the price for electricity
(Figure 6).
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Figure 6. The price for electricity in Europe Union countries on January 1, 2007 (yoshida et al. 2007).

As we can see from Figure 6, Latvia has one of the lowest prices for electricity. Neverthe-
less it would not be economically reasonable to produce the hydrogen in Latvia using electricity,
because we are importing more than half. Hydrogen is cheaper if produced by large amounts in-
dustrially and using renewable sources, but it is only the price for electricity. Taking into account
the price for equipment (electrolysis devices, hydrogen pipelines, hydrogen storage, building hy-
drogen fuelling stations, taxes), full prices can be calculated: 1 kg H, from a wind power station
will cost 6.98 USD per kg, what is equivalent energetically to 2 gallons of gasoline (~7.51), what
will cost around 7.5 USD. In 2008 the hydrogen price in refuelling stations in the USA was 6-10
USD per kg. Around 250 hydrogen refuelling stations were being exploited in the entire world
in 2009. But in Latvia in 2010 there were only 4 places open to charge the batteries for electric
vehicles. Maybe a hydrogen refuelling station will be opened next in Latvia?

Bacteria — hydrogen producers

Currently alternative energy resources are very real and necessary. One of the most promising
is hydrogen, which is an environmently-friendly and sustainable energy resource, especially,
if produced via biological methods. At present the most effective, natural and cheapest solu-
tions are being developed for hydrogen production. One of the possibilities for bio-hydrogen
production is using hydrogen producers — microorganisms. Bacteria can produce hydrogen via
photosynthesis or fermentation process (Table 1). Very important factors are the efficiency and
yield of the hydrogen production process. By photolysis process it is possible to produce 0.355
mmol H,/lh; with fermentation — 21 mmol H,/lh. (Maeda, Sanchez-Torres, Wood 2008)
Genetically modified Escherichia coli bacteria can produce 23.6 g H,/lh with an efhciency of
90%, when formate is added to the media (Yoshida et al. 2007; Vijayaraghavan et al. 2006).
Bio-hydrogen can be produced in five different ways by using different bacteria genera and
species (Table 1). For hydrogen production a special enzymes are necessary: hydrogenase and
nitrogenase — which regulate the hydrogen metabolism process for many prokaryotes. Hydro-
gen enzymes catalyse reaction: 2H* + 2¢ <> H,. Currently known enzymes are nitrogenase,
Fe-hydrogenase, and NiFe-hydrogenase.

Table 1. Different bio-hydrogen production processes.

Hydrogen production process | Description Organism

Direct photolysis Hydrogen from water and the sun through photosyn- Green algae
thesis, genetic modifications necessary for maintaining (Chlamydomonas
higher efficiency. reinhardtii)

Indirect photolysis 6H,0 +6CO, +light > CH, 0O, +90, Cyanobacteria
CH,,0,+6H,0 +light > 12H, + 6CO, Anabaena variablis

Photo-fermentation

Conversion of organic substrate by using light energy
with photosynthetic purple non-sulphur bacteria in
anaerobic environment.

Photosynthetic bacteria

(Rbodobacter sp.)

Dark fermentation By using different substrates, including organic waste in | Anaerobic bacteria
anaerobic environment produces hydrogen. (Enterobacter sp.)
Hybrid systems At first, via fermentation process acetate, CO, and H, are | Association of photosyn-

produced, then in a photo-bioreactor, acetate is turned

thetic and fermentative

into H, and CO, bacteria

Source: Vijayaraghavan, Ahmad, Ibrahi 2006; Levin, Lawrence, Love 2004; Madigan, Martinko; Das, Vezioglu
2001; Asada, Tokumoto, Aihara, Oku, et al. 2006.

Maximum H, production from bacteria is 7.1 mol H,/mol glucose with Lactobacillus del-
brueckii together with photosynthetic bacteria Rbhodobacter sphaeroides RV (Levin et at. 2004). For
biologically produced hydrogen fuel cells it is necessary to gain hydrogen flow rate of 23.9 mol/h
(1.0 kW PEM FC), 119, mol/ h (5.0 kW PEM FC). Currently, by using fermentation process, it
is possible to produce 21 mmol/h for one litre of media, direct photolysis — 0,07 mmol/h for one
litre of media; indirect photolysis — 0.4 (Maeda et al. 2008). In the University of Latvia, Faculty
of Biology experimental work is being performed to examine hydrogen production by using Es-
cherichia coli bacteria (Migula 1895; Castellani, Chalmers 1919), MSCL 332 (i.e. from Microbial
Strain Collection of Latvia). A test system has been developed (Figure 7), which is connected to
a mass spectrometer for gas analysis and also microsensors for the measurement of hydrogen and
oxygen concentrations in the sample liquid phase.

Hydrogen output was measured for seven hours after the beginning of the fermentation
process and an increase in the hydrogen concentration was observed starting from the sec-
ond hour after adding glucose (Figure 8). The maximum concentration of dissolved hydrogen
(2481 pmol/l or 2.5 mmol/l) was reached in the fourth hour of fermentation. The maximum
rate of hydrogen formation in the test system was 612 pmol/ 1/20 min or 1.4 mmol [2.4 mg] /1
per h for 43 mg protein mass (i.e. 32.6 pmol/mg protein mass).

i L

Gasinlet
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'/WIH r bath
Figure 7. Experimental test system for
H, concentration measurements with
Test vessel with bacteria culture a mass-spectrometer.

163



164

For comparison — Maeda et al. (2008) produced 24 umol/mg protein mass with E.coli
BW25113 strain.
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Figure 8. Microsensoric fermentation measurements of the sample with E.cols.

Summary

Nowadays energy production methods are mostly based on usage of non-renewable energy
resources. Fossil energy resources are not promising for long term usage because when they are
burned the by-products are harmful gases which pollute the environment. Renewable energy
resources — the sun, geo-thermal and wind are becoming more popular. Hydrogen can be used
as an energy carrier in the future, because it has efficiency 2.75 times higher compared with oil
fuels, and the end-product is only water vapour. There is no hydrogen available on Earth as H,
gas, therefore it must be produced from oil, water or biological systems.

The largest universities in Latvia and a number of institutes are working on hydrogen
technologies. The main one is the Institute of Solid State Physics at the University of Latvia,
where a Hydrogen Laboratory has been established and research work is being performed in
the field of hydrogen production, hydrogen storage and hydrogen usage for heat and electricity
production. Research is being supported by the National Research Program on Energy. The
Latvian Hydrogen Association was established in 2005 with aim to bring together scientists
and industry.

Hydrogen obtained directly from algae and bacteria is called “bio-hydrogen”. There are
five different methods to make it: direct biological photolysis of water, indirect biological pho-
tolysis of water, photosynthesis in an anaerobic environment (light fermentation), dark fer-
mentation and hybrid systems. More research should be made about different microorganism
usage in bioreactors. There are plans to investigate the use of industrial waste materials as sub-
strates for bacterial fermentation process to decrease environment pollution as well as to gain
renewable energy in the form of hydrogen through this process. In our research test-systems are
being used to estimate bacterial hydrogen production yield and rate. The maximum concen-
tration of dissolved hydrogen (2481 pmol/l or 2.5 mmol/l) was reached in the fourth hour of
fermentation. The maximum rate of hydrogen formation in the test system was 612 pmol/ 1/20
min or 1.4 mmol [2.4 mg] /1 per h for 43 mg protein mass (i.c. 32.6 pmol/mg protein mass).

Janis Kleperis, Dr.Sc.phys.

Water is the most abundant and most mysterious liquid on Earth, investigated for centuries. The Hydrogen Econo-
my is based on the science of water, because the hydrogen cycle in the Hydrogen Economy starts and ends with wa-
ter. Therefore interest about hydrogen technologies is attracting everybody — not only young and already experien-
ced scientists but also ordinary people. Janis Kleperis started research work about hydrogen insertion compounds
while a student under the supervision of Dr. Andrejs Lisis, and now has number of publications about hydrogen
related topics. J. Kleperis established the Hydrogen Laboratory at the Institute of Solid State Physics at the Univer-
sity of Latvia in 2006, and research topics are connected with hydrogen production, storage and usage technologies.

Liga Grinberga, Dr. phys.

The topic of her PhD thesis “Research into new composite materials for hydrogen storage”. She received the L'Oreal
prize for “Women in science”. Fuel tanks for hydrogen storage and usage into a transport sector today are still too he-
avy — the total weight increases by 300 — 400 kg. To produce lighter and cheaper hydrogen storage media the scientist
Liga Grinberga, together with colleagues from the Institute of Solid State Physics, University of Latvia, works on the
development of new composite materials based on lanthanum and nickel alloy that will be light and cheap enough and
will store a sufficient amount of hydrogen. Maybe the contribution of scientists of Latvia will make the use of hydrogen
as easy and simple as conventional fuel now.

Imants Dirba, Bachelor of Science in Physics, 2™ year student of Master studies.

His Bachelor’s thesis topic was “The possibility of using water electrolysis gas as fuel in internal combustion engines”,
and the aim of this work was to test gases of water electrolysis as possible alternative for fossil fuel (gasoline) in in-
ternal combustion engine cars. This theme has been retained in his master’s work by expanding the research — how
to integrate wind turbines with hydrogen production and storage technology. He is interested in everything related
to energy — energy that surrounds us, in the land, sea, air etc., only — how to gather it and make it work!

Ilze Klepere, Bachelor of Science in Biology, 2" year student of Master studies.

Ilze has been working on research into the evaluation of bacterial hydrogen production for one and a half year.
Thanks to her participation in the ERASMUS program she had the opportunity to study in Denmark, University of
Aarhus, for half a year where she was able to use dissolved gas concentration measuring systems using microsensors
with liquid examples. In experimental work Ilze made test systems for her Bachelor thesis “Design of experimental
test systems for bacterial hydrogen production evaluation” Ilze feels certain about microorganisms as hydrogen
producers for the future hydrogen economy. In her master thesis she is now trying to find out which bacteria are
available and beneficial for hydrogen production without genetic engineering.
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The Garment With
Integrated Microclimate Control System

Ingrida Sahta, llze Baltina, Juris Blims

Abstract

The human body functions most effectively in a definite environmental temperature range. High
heat conditions may cause health problems. Smart clothes with an integrated cooling system is one
of the smart textiles solution to microclimate regulation of the human body. By the manufacturing of
smart clothes with an integrated microclimate control system that operates with energy produced
by solar cells, research studies for optimization of cooling function are carried out. In experiments
with a thermobattery and different thickness of copper, bronze and steel threads and different den-
sity fabrics, as well as copper foil, it is observed that the copper foil provides the necessary heat
removal, which, in turn, provides favorable conditions for cooling.

Key words: smart clothes, thermobattery, microclimate, solar cells

Introduction

Human microclimate is an important factor in maintaining optimal capacity for work and
feeling of comfort. Optimal environmental conditions include 21-26° C environmental tem-
perature and 60% relative humidity (Wet Bulb Globe Temperature 2009). High heat condi-
tions may cause health problems, as well as psychiatric problems, which can lead not only to
reduction in the quality of work, but also to human vital organ dysfunction.

One of the important functions of clothing is providing adequate thermal comfort for wellness
and high performance.

Since prehistoric times, people have been looking for ways to help with clothing to pro-
tect themselves from too low or too high environmental temperature influence. Today ther-
moregulation by clothing is developed by using heat regulation technologies made in the high-
tech way, such as a particular form of fibers and yarns used for making materials, integration
of Phase Changing Material (PCM) capsules, or especially designed structure of material with
membranes or fleece.

Smart clothes with an integrated cooling system is a way to regulate the microclimate. Such
textile product manufacturing is associated with the merger of several scientific fields, such as
Design, Information Technology and Physics, which are combined in textile technology.

Microclimate Cooling Potentialities With Clothes

Microclimate regulatory function of clothing, mostly in the form of a commercial product,
is already known as a heat-producing function, for example, microclimate regulation with
integrated heating elements; less popular is the cooling function of clothes. In clothes there can
be integrated different cooling systems operating according to different cooling principles —
thermodynamic methods such as Erikson cycle, Peltier effect, Thomson effect, the optical
cooling, as well as a variety of refrigerants and agents (Bansevicius et al. 2007, 3-6).

Potentially possible variants for commercial cooling garments:

o Garment with an integrated cooling fluid flow,

e Cooling with air flow,

¢ Cooling with ice or gel packs,

e Phase change materials packs,

e Evaporative cooling technology a. o.
These products have some deficiencies, such as lack of mobility, when the reservoir and the
pump are stationary, possibility of liquid condensation, high weight (~4 kg), temporary effect
(1 to 1 % hours), and prolonged constant coldness can cause vasoconstriction effect (The Dan-

gers Of Heat Stress 1997/2009).

Research For Development Of Microclimate Control System

Thermoelectric systems, such as systems with Peltier elements or thermobatteries, integrated in
the garment, is a different way of solving the problem, and have been used in this research for
the making of microclimate regulatory clothes.

Smart clothes and other articles, with integrated thermoelectric converters are already dis-
covered and patented. Here the following should be mentioned: articles with several thermo-
batteries (United States Patent No: US 6,739,138 B2 2003); with an integrated heat exchanger
with piping system (United States Patent No: US 7,186,957 B2 2004), and with air conditioners
(United States Patent No: US 6,823,678 B1 2004). Systems differ in terms of power source selec-
tion of the operation; both the solutions — heat removal from the cold side of the thermobattery,
but also cooling of the warm side including integration in the garment and maintenance of func-
tional requirements. Here, too, relative deficiencies are observed, for example:

1) overweight of a garment and restricted vapor permeability;

2) many different components, which may cause structural instability and complicated

integration options;

3) mostly stationary power sources are used for cooling systems with thermobatteries,

which limits mobility.

The abovementioned cooling garment manufacturing experience serves as the basis for
cooling garment prototype concept and research.

The aim of the research was to create a microclimate control system that would contain
no liquid, or gaseous fluids, but the heat draining function would be based on heat conduction
processes in solid states, and the source of power would be a mobile, environmentally friendly
form of energy.

Generally, the smart vest contain: four thermobatteries that provide a cooling effect; an
electronic control system with a heat sensor — thermistor, embedded in the garment, which
controls the optimal operating parameters, and solar cells are used as an energy source (Figure 1).

Batteries charged by solar cells are used for cooling system stabling operation. Solar bat-
teries are placed in the front and back part of vest shoulders to provide the best perception of
sunlight. Each of the 12 batteries is provided with its own space (Figure 2).

Semiconductor — Peltier element or thermobattery is an electrothermal converter, which
operation is based on Peltier effect. Element, by the current flowing through it, creates a tem-
perature difference or, by the temperature difference, causes a current flow (Peltier-Element
2009). For incorporation of thermobattery for each element in the garment there is designed
a “box”. The heat created by the current is absorbed by a copper radiator, attached to the hot
surface of the element. The knitted metal material attached to the surface of the element is used
to increase cooling surfaces and for smooth temperature conduction. Four thermobatteries are

placed in the field of shovels on a back (Figure 3).
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Solar Cell

Peltier Element

Figure 1. Overview of smart clothes prototype.

Figure 3. Incorporation of thermobatteries

The electronic control system, which is embedded in the garment, controls the optimal
charging regime, the temperature of the cooled garment, the level of cooling, and other operat-
ing parameters.

Research has been carried out to determine the system performance efficiency during the
manufacturing process of cooling system. The experiments have shown that:

1) solar cell-produced voltage is significantly dependent on the illumination and reaches

its maximum value only in sunlight;

2) solar cells cannot directly operate thermobatteries, they are used to charge the battery;

3) the most important optimal indicators of current and voltage are also found, which

are required for operation of the system.

In the process of the system development it was found, that the metal knitting material
provided for heat removal, which is attached to the cold surface of a thermobattery, is unable
to provide the required cooling effect. Therefore, there is a need to make a series of experiments
in search of a suitable heat conductive material that would be able to provide the cooling effect
at a distance of 50-60 mm from the cold surface of the thermobattery.

In the experiments with a thermobattery and materials of copper, bronze and steel with
different thread thickness and density, as well as copper foil, it is observed that the copper foil
provides the necessary heat removal, while the copper mesh, which would be more suitable, by
its structure and properties, for integration in clothing, produce insufficient results. It is shown
in diagrams with the same thickness of thread, and density of copper and bronze meshes and
copper foil. Measurement at a distance of 6 cm (Figure 4) and 3 cm (Figure 5) from the cold
surface of the thermobattery shows no significant temperature changes on copper and bronze
meshes are detected. Meanwhile, the curve of copper foil shows that the temperature changes
at both 6 cm and 3 cm distances from the cold surface of the thermobattery.

Copper foil, which is attached to the element to remove heat for cooling, is able to carry
out the necessary functions of heat conduction, thereby, the system worked and the target of
this research — temperature control based on heat conduction processes in solid-states — was
achieved. However, the problem of increasing the cooling surface remains to be solved. Metal
foil is a rigid, water vapor and air non-conducting material, which also limits the body move-
ments; thus, the foil is not suitable for integration in garments, particularly in areas close to
human skin.
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Figure 4. Measurement at a distance of 6 cm.
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Figure S. Measurement at a distance of 3 cm.

Conclusions

1. It is possible to provide a cooling system with energy produced from solar cells.

2. Copper foil provides the necessary heat removal, at both 3 cm and 6 em distances from the
cooling surface of the thermobattery.

3. The copper foil is to be replaced by a material, which does not restrict clothing requirements
and functions.

4. The problem area: integration of system in smart cloth.

In future it is required to think about a cooling material system that does not prevent
meeting the clothing requirements and realizing its functions, and at the same time ensures
effective regulation of the microclimate with thermobattery.

The vest is developed as an experimental prototype of a wearable electronic system for gar-
ment that can be used for needs of military forces, medicine and health care, or casual clothes.
Research studies are to be continued to optimize the cooling function to integrate it in clothes.
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The Case of Edmond A.
A Displaced System for Alpha Repair

Bartaku

Abstract

The Case of Edmond A. A Displaced System for Alpha Repair is an essay by Bartaku about the
transformation of a displaced giraffe in a city zoo, — next to a powerful river, under a mighty
mountain, under a powerful state — harvesting its energy for healing and protecting the citizens
against harmful energy weapons.

Keywords: futuristics, energy harvesting, electro-war, water wars, river cities

South-East from the river with the highest power of all rivers, the kind that conceives its force
by keeping up a slow flow appearance, the kind that carries ancient myths and mighty mem-
ories, the kind that provides spiritual and electrical energy, it is there, in the jungled urban
sprawl, in the plains beneath the mightiest mountains, the case of Edmond A.

Edmond A. is the result of a bizarre mix up of functions in the city’s zoo-cum-botanical
garden: that of the botanical garden, with the zoo. Most difficult it is otherwise to describe the
faith of Edmond A. the giraffe, whose head stretches out above a red brick wall that encom-
passes his lower body entirely, merely leaving some space for the air to move between his legs.
Like a displaced daisy-in-a-pot, he is left behind amongst the flying monkeys on the way to the
hidden labelled plant section of the zoo-cum-botanical garden.

Most recently, things have changed in the city, the river, in borderlands, the mountains
and beyond. Even so in the zoo where Edmond A. has become part of a smart system, together
with the two adjacent empty red “pots” — testimonies of the absence of two most obviously
planned giraffes that got lost in the stretched out realm of an inherited, petrified bureaucracy.

The system is developed in order to prevent further suicide amongst the female lowland
population. Mostly young females tend to come to the zoo to jump into the tiger’s pit. It consists
of two “one person” — rooms — the former giraffe — pots —, entirely coated with stainless steel in
order to protect the subtle body’s metabolism from the harmful electromagnetic waves from psy-
chotronic weapons. A one-hour stay in these rooms enhances the restoration and development of
the brains alpha waves. Using vibration and heat energy harvesting, Edmond A.s body provides
the energy for powering both the monitoring equipment (EEG), the wireless set up (for real time
data transfer to the medical facilities) and the electric door lock with access code.

The EM-wave attacks supposedly come from expansionist forces, further North-East that
operate from the mountains with their objective to increase the fluidity and chaos in nearby
borderlands. Recently it is proven that the hostile frequencies also explain the high suicide

rate amongst birds of prey that crash in many numbers at high speed against a rocky hill-slope
further South.

Hllustration by Theun Karelse (http://Fo. AM)

Edmond A., with his head in the trees, meanwhile senses the rising of the river, rising fur-
ther than it has ever risen in the season of rising. Mixing the air and the light of the plains, the
city, the border spaces and beyond, with its waters, fish and dolphins. A mighty clean-up with
the help of the emptied mountains that will re-establish respect towards the river and that will
most definitely sharpen its history... a history that started even before the mountains arrived.

Edmond A. oversees it all, with the biggest heart, still dislocated, but ultimately freed
from the pot by the river.

Guwabati, Assam, North-East India
December 2009

Biography
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Bartaku’s work emerges through the interweaving of different media, methods and technologies, fused by a fascina-
tion for scientific tropes and ‘hyper-winded’ systems, patterns, structures of man and matter. In 2007 he started the
ongoing artistic research project “PhoEf: The Undisclosed Poésis of the Photovoltaic Effect” exploring the relation
between light energy and electrical energy. Bartaku is member of transdisciplinary lab FoAM.

PhoEf’s compost: http://libarynth.org/luminous/phoef

heep://fo.am
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Renewable Network Artists —
In a Quest for a Sustainable Future

Rasa Smite, Raitis Smits

Abstract

In a quest for a sustainable future, artists are amongst those who, instead of global constructs,
offer a different approach based on everyday experience. By using networking strategies they
are introducing interdisciplinary practice, open source, DIY and other ideas of social participa-
tion. By building upon the experience of the 1990s new media cooperation networks and creative
communities, artists today are continuing to develop networking practice by investigating new
realms for their creative explorations and creating relations that are interdisciplinary. The ob-
ject of study (network communities) has shifted from new media networked environments into
more interdisciplinary fields, and art has left its autonomous position behind in this quest for
sustainability while becoming a key element for creating new relations between different fields
of society. The question arises whether this tendency is only connected to a search for new forms
of artistic and social communication or if it suggests a (new) paradigm shift. In order to pursue
this question, this article analyses different interdisciplinary (or hybrid) artistic processes and
impacts. The research is based on case studies of the recently founded Renewable Network art-
ist community. The goal of this research is to identify the new fields of creative activities, the
meaning of the social action and the motivation for cooperation and participation in the case of
this community.

This is cross-disciplinary — sociological and art — research, therefore we suggest two par-
allel analytical categories - relational processes and relational aesthetics. Based on those, the
Renewable community is studied both as an example of an “organized network” as well as a so-
cio-political art project. The study uses a qualitative methodology - interviews with community
members. Also, social network analysis has been employed for mapping Renewable community
member networks for better illustrative purposes. The conclusion provides interpretations of the
characteristic tendencies in this interdisciplinary development of art and network culture at the
beginning of the second decade of the 215t century.

Keywords: network communities, hybrid networks, interdisciplinary art, sustainability, renew-
able energy, relational aesthetics

Introduction

“The quest for a sustainable world may succeed, or it may fail. If it fails, the world will become

unthinkable. If it works, the world will become unimaginable. In practice, people will experience

mixed success. So tomorrow’s world will be partially unthinkable and partially — unimaginable.”
(Sterling 2005)

Climate change, ecological and economic crises suggest that the existing methods, materials,
design and production not only have been unsustainable but also harmful to both humans and
the environment. New ideas and a creative approach are now required in all fields. It is time to
replace the apocalyptic visions of ecological catastrophes and resource depletion with sustain-

able alternatives. In the quest for a sustainable future, artists are amongst those who, instead of
global constructs, offer a different approach based on everyday practice — by using networking
strategies, interdisciplinary collaboration, as well as open source, DIY and other ideas of par-
ticipatory culture.

Artist community of the recently established Renewable' network continues to develop
networking practice today based both on the previous experience by “creative communities™
of new media collaboration networks of the 1990s and by investigating new fields for creative
action. Hybrid relationship forms and new approaches are explored by combining art and sci-
ence and also art and agriculture, technologies — and nature, open source ideas and folklore
studies, social actions and urban gardening, food production and open information systems
as well as cultural heritage — and alternative energy networks. By shifting the field of activi-
ties from new media networked environments to interdisciplinary collaborations, the socio-
technical relations in such “hybrid space” become even more complex and more difhicult to
“trace”.

This research is based on case studies of participants in the Renewable network. The aim
to analyze the processes and impacts of this interdisciplinary network and hybrid art community
in order to interpret the meaning of the social action and the motivation for cooperation and
participation, as well as to analyze both fields and forms of its activities. “The communication
within networks is about relational processes not representational procedures” (Rossiter 2006,
13), therefore relations are considered as the point of departure within this study. The Renew-
able network case calls for an analysis of relational processes in terms of the quest for new
sustainability approaches as well as new interdisciplinary art and social communication forms.

Regarding the form of social organization which, in the case of the Renewable network,
is “transdisciplinary, distributive and collaborative”, the Rencwable artist community, on the
one hand, is considered an “organized network” (Rossiter 2006, 13-14), which is a concept
proposed by Ned Rossiter and Geert Lovink to introduce a new institutional form. In order to
present relations as a networked node structure, which is characteristic to such self-organized
networks, the study also employs network mapping (social network analysis). On the other
hand, this study is also about art, focusing on the exploration of new forms of hybrid and net-
worked art. According to Bourriaud, contemporary art is dislocated in the social interspace’.
Renewable artists draw to the sphere of relations and put it under question” (Burriaud 2009
[2002], 16-17), even more so — they address it, therefore it is relevant to view networked cross-
disciplinary (hybrid) art as a socio-political project and to analyze its impact on society. Also,
this study mainly considers cross-disciplinary artist communities and if “art has no other func-
tion than to be in connection” (Bourriaud 2009 [2002]) it is equally important to also talk
about relational aesthetics that arise in the social interspace.

This cross-discplinary study uses both artistic and sociological perspectives, and therefore
suggests two parallel analytic categories — relational processes and relational aesthetics. Based on
these, the Renewable community is studied both as an example of an “organized network” as
well as a socio-political art project.

1 Renewable network — an abbreviation from Network for Art and Renewable Energy Technologies (established
in 2009) http://renewable.rixc.lv

2 The term “creative communities”  used in my dissertation (Creative Network Communities) in order to distin-
guish early activities of network culture from Web 2.0 social networking.

3 The term “interspace” was used by Karl Marx in order to describe market societies outside the capitalistic econo-

my that do not follow the rule of profit (cited in Bourriaud 2009 [2002], 16).
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Correlation Between Energy and Information

“Both energy and information are among the most difficult concepts to understand because they are
so fundamental to the nature of the universe.” (Osborne 2004)

Energy and information were the most significant concepts of the 20" century and it seems
that they will become even more relevant during the 21* century. The relation between these
two concepts also lies at the basis of the Renewable network’s conceptual development thus this
study takes the analysis of relations between information and energy as the point of departure
and as the theoretical background. The creative network communities* of the 1990s focused
on information whereas now the issue of ezergy has become just as important. This makes sense
because our work in media arts and other fields depend on computers and other electronic me-
dia technologies that require electricity. The increase in energy consumption and electromag-
netic emanations and the fact that rapidly outdated technologies pollute nature is a result of
the rapid development of new information and communication technologies. Therefore new
media artists who once were amongst the first to exploit information technologies in a creative
way today try to view these technologies in a wider context of the sustainable development of
society by seeking alternative approaches and addressing the issue of relations between infor-
mation and energy.

The most obvious example of merging information and energy technologies is the so-
called energy internet. It is based on the idea of incorporating computer technologies into
electric energy systems, to add digital sensors and to introduce remote control thus creating
the so-called smart energy system or the Energy Internet (Friedman, 2008). This would allow
the evaluation of energy consumption, and its modes more efficiently, whereas digitalization
would facilitate the replacing of the outdated energy infrastructures thus creating opportuni-
ties for the consumer to connect their own energy resources to the grid (for instance, sun and
wind energy), which, overall, will make energy use more efficient and the greenhouse effect
resulting from CO, footprints will decrease.

How to make the electric energy visible to the everyday user? This question has been
addressed by designers and artists from the Interactive Institute in Sweden, who produced a
touring exhibition entitled “Visual Voltage™. The Flower Lamp object produced by the Energy
Design studio® reflects energy consumption, not only by the light but also in the actual form
of the lamp. With an increase in electrical use the Flower Lamp slowly opens up and appears to
“bloom” but when energy consumption decreases, the lamp closes into a narrow shape which
also affects the quality of light emitted. Another design object “Energy Curtain” conceptually
reshapes our perception of a curtain as a device for controlling the amount of light in a room.
In this case, the curtain stores light while closed. The user must choose — to either open the
curtain and to enjoy daylight or to store the energy in order to be able to use it later.

These examples illustrate not only the relation between information and energy in terms
of new technology development but also the importance of making energy consumption sys-
tems more visible, transparent and open. As astrophysicist Gavin Starks suggests — “there is no
time left for closed systems”. Starks represents another new approach to energy problem solv-

4 With the term “creative network communities” author (Rasa Smite) in her doctoral thesis (2011) designates
the early Internet period (Web 1.0) cooperation networks, which appeared during the mid 1990s both because
their founders and members were mostly artists and theoreticians and in order to distinguish them from today’s
social network communities (Web 2.0).

5 http://www.isualvoltage.se

6 heeps://www.tii.se/energydesign

ing, namely, making energy consumption data public and freely available. With the “AMEE””
(Avoiding Mass Extinctions Engine) project he initiated the uses of an open source approach.
“AMEE” is an Internet platform that traces any energy consumption anywhere in the world.
It combines all known models, methods, standards and emission factors with regards to CO,,
GHG, energy and environment evaluation (in business, buildings, products, for individuals,
states, transportation chains, and so on) as well as any other energy consumption data (fuel, wa-
ter, waste, quantitative and qualitative factors). “AMME” maps, measures and traces all energy
consumption and activity data on Earth and their effects on the environment. Information on
energy consumption and carbon footprints is made available as open source data in order to
make us more aware about our energy consumption and also — to be more responsible about
it. Starks believes that by making energy consumption identifiable we could move towards a
more positive vision of the future and to distance ourselves from the currently popular “end
of the world” scenario. The biggest concern are the many companies and organizations that
do not want to make their energy consumption accessible because of how it might look before
their clients. At the same time a considerable change is happening in consumer culture where
people are demanding information on what effect their purchased products have. Also, they are
interested in how much we actually consume. This is a hopeful tendency. As Starks points out
that we have to get businesses, policy makers, scientists, designers... everyone willing to work
together and be open source about their consumption if we're going to make headway (Heim-
buch 2009; AMME).
Thus most important now seems is to establish cooperation between different fields.

Network for Art and Renewable Energy

“There is nothing more absurd ... than the assertion that contemporary art does not involve any
political project.” (Bourriaud 2009 [2002], 14)

Similarly, as in the early stages of the Internet during the 1990s where artists were amongst
the first to create new trans-local cooperation relationships in virtual space, today artists once
again are amongst those who are taking part in creating new, this time hybrid, networked
structures®, which are based on developing interdisciplinary relations between different fields
and different social groups. In terms of creating relations, addressing sustainability issues and
applying a networking approach, these interdisciplinary artist communities are undoubtedly
carrying out cultural and socio-political goals. On the other hand, the analysis of such hy-
brid network artist community activities such as art projects or social art campaigns directed
towards process instead of a product, must take into consideration that “it is not possible to
determine the social or political content of a “relational” art “work” by ignoring its aesthetic
value” (Bourriaud 2009 [2002], 81). Therefore, with regard to the object of this study (hybrid
network communities) it is important to note that both relational art and relational processes
are viewed in the context of networking.

The Renewable network was established in 2009 as a result of several events initiated and
organized by RIXC’. Ever since the 1990s, RIXC (initially E-Lab) has been actively engaged in

7 http://www.amee.com

8 Hybrid networks — a term used in this article, relating to such socio-technical systems that are based both on
Internet as well as on other media (mobile technologies, wifi networks), and which create connections between
different fields and social groups, for instance, artists and scientists or artists and citizen communities.

9 htep://rixclv — The Centre for New Media Culture in Riga, founded in 2000, on the basis of E-Lab (1996).
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establishing both trans-local (Xchange'’, NICE", Locative) and local (E-Lab) new media col-
laboration networks. During the 1990s, networking, especially on an international or regional
(Baltic and Nordic) scale, was one of the most essential survival strategies for cultural organiza-
tions in the post-Soviet countries. Later on, in the beginning of 2000, RIXC was the organizer
of the first Locative Media symposium (2003) in Karosta, Latvia, the founder of Locative Me-
dia Network and the initiator of the TCM (Trans-European Culture Mapping) collaboration
project'”. After joining the European Union in 2004, the few years of rapid economic growth
in Latvia lessened networking activities. Instead the attention was focused on organizing other

large scale projects, for instance, “Waves™"?

— electromagnetic waves as medium and material
for art — a large scale exhibition and media art research project (2006), and the ongoing “Spec-
tropia”** (2008) project. The economic crisis, which struck Latvia at the very end of 2008, as a
result of which RIXC had to start financially from zero in 2009, was an impulse which drove
interest towards networking once more. Firstly, in terms of organization, survival strategies
had again become the topic of choice with a question on how to move on, how to maintain
sustainability in the field of NGOs. Secondly, explorations in the creative field had led us from
information and communication which were of our interest during the 1990s to waves — elec-
tromagnetic waves as a medium and material in arts and to issues of spectral ecology. After
such extensive creative explorations into the invisible side of technologies came the idea to
turn to the next consequent concept — ezergy. And third, in terms of cultural politics and the
cultural economy, we wanted to renew our connections in our Baltic-Nordic region, which had
declined after joining the EU. All these aspects motivated RIXC to commence a new collabora-
tion network project — Art and Renewable Technologies — where we invited artists with their
own approach in relation to issues of art, energy and sustainability.

During the summer of 2009, RIXC organized a symposium® in the SERDE Artist
Residency Centre in Aizpute, Latvia, which gathered around 30 participants from different
fields — artists, architects, computer scientists, theoreticians and practitioners, young scientists
and researchers in order to share their ideas and discoveries in relation to renewable energy
resources, alternative and ecological uses of technologies and other issues related to sustain-
able development. The collaboration of the symposium manifested itself in the events of the
“Art+Communication” festival 0of 2009, which was devoted to the theme of energy'. Scientific
and artistic, utopian and critical ideas in relation to the Earth’s energy in the future were viewed
within the exhibition from the perspective of relational aesthetics of information/energy, while
an Energy Conference focused on the interrelated fields between art and science. A seminar

10 http://xchange.re-lab.net — Xchange is Internet radio collaboration network project, created by E-Lab in 1997.

11 NICE - Network Interface for Cultural Exchange, Baltic and Nordic new media art collaboration network
created by E-Lab in 1999 together with partners from the TEMP temporary media laboratory project in Kias-
ma museum ( Temporary Media Lab, event initiator Geert Lovink).

12 http://rixc.lv/04 - TCM - Trans-European Cultural Mapping.

13 http://rixc.lv/waves — The author of the idea behind the “Waves’media art exhibition project is Armin
Medosch, who was also co-curator together with Raitis Smits and Rasa Smite. The large scale exhibition
“Waves”, which featured the works of 40 international artists took place in the “Arsenals’exhibition hall in Riga
in 2006 and in 2008 it took place in Dortmund with Inke Arns/HMKYV as co-curator.

14 htep://rixc.lv/08 — Another large-scale exhibition on electromagnetic waves in arts took place in 2008 in Riga
exhibiting the work of 30 international artists.

15 http://renewable.rixc.lv — An international symposium “Art and Renewable Technologies” took place in Aizpute
(Latvia) in 2009.

16 heep://rixc.lv/09 - Festival “Art+Communication” is an annual festival organized by RIXC (since 1996), in
October 2009 the 11 festival took place with the title “Energy”.

entitled Organized Networks'” was organized at the end of 2009 with the intention to work
out sustainable trans-local cooperation models for the new Renewable network.

The following case studies will cover the diverse approaches of the Renewable network
community artists in their quest for a sustainable future.

Turning Light into Energy

The light coming from the sun is a constant and inexhaustible energy source. The beginnings of
solar technologies were way back in the 19 century. For instance, water heaters using the sun
as the energy source — sun collectors for heating water by absorbing sunlight — were used in the
US around the end of the 19* century. At that time, the first solar panels were also constructed
using the photovoltaic effect — that converts sunlight directly into electric energy. During the
20" century the development of solar technology experienced stagnation due to the domi-
nance of fuel and coal energy. Interest in solar energy reappeared during the 1970s alongside
the first oil energy crisis in the US. The US president of the day, Jimmy Carter, requested solar
panels on the roof of the White House, introduced firewood in the Residence Wing and the
dominant slogan was to “Save Energy”! Despite the fact the energy saving tendency disap-
peared again during the 1980s, solar technologies continued to develop as an alternative source
of renewable energy and currently they are being introduced in such geographical locations
where the sun hardly ever shines. Concomitantly, art that employs solar technologies already
has a history of its own.

Machines Operated by the Sun

The previously mentioned “Energy”'® exhibition featured a film by designers Charles and Ray
Eames made in 1957 (though edited only recently) of their “Solar Do-Nothing Machine” ob-
ject. The object was designed as a toy for a company called Aloca. Although it was developed
to illustrate an unconventional use of aluminum, it also shows an unusual way of putting solar
panels to work by reviving a design object. Half a century later, in 2009, Katharina Mischer
and Thomas Traxler, young designers from Vienna, created their own sun machine which, un-
like the previous one, actually does something. Alongside the “Solar Do-Nothing Machine”
the Energy exhibition featured “The Idea of a Tree”. This is a machine that operates on solar
power and combines natural data input with mechanical process (RIXC 2009, 116-117). The
machine creates a design object during the period of one day from dawn till dusk by pulling
threads through a painting device and a bowl of glue, which are then wrapped around a form.
The resulting object — its length, coloring and thickness — depends on the intensity of the sun-
light during the day it was created.

While the Eameses used solar energy for operating an object, Mischer and Traxler used
it for creating one. The Eameses, with their “Solar Do-Nothing Machine”, sought to display
the aesthetic qualities of art as opposed to the functionality of things and technologies. Mean-
while, “Idea of a Tree” derives from a different approach — not only does it make the process of
solar energy and object production into an aesthetic category but it also draws attention to the
energy source itself — by making visible the intensity of the sunlight during a particular day.

7 http://orgnet.rixc.lv

8 http://rixcIv/09 — “Energy” exhibition and “Art+Communication 2009” festival.
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Edible Solar Batteries

An even wider range of “relational aesthetics” in connection to solar technologies can be found
in the “PhoEf: The Undisclosed Poesis of the Photovoltaic Effect’, an artistic research project
(since 2007) by Belgian artist Bart Vandeput a.k.a. Bartaku. The object of Bartaku’s research is the
so-called “green” or “dye” synthesized solar cell technology. It is based on photosynthesis and is
the least expensive alternative to the currently dominant silicone solar panel technologies. It uses
natural dye gained from fruit, vegetables, berries, leafs etc. In the framework of the PhoEf project
Bartaku focuses on the essence of the photovoltaic effect — the conversion of light into electrical
energy — at the intersection of art, science, technology and ecology. The aim of Bartaku’s project
is to contribute in the spirit of an open source atmosphere to the further dynamic explorations of
the complex relations between light, electrical energy and media that are used to represent these
relations (Bartaku). The PhoEf project is oriented towards exploring interdisciplinary relational
processes as well as viewing these relations in an aesthetic light, which is why Bartaku organizes
photovoltaic workshops in different countries and continents in the framework of his project in
order “to inspire and to unite” researchers, developers and artists.

During the symposium in Aizpute, Bartaku led a workshop for Renewable network art-
ists, offering us the opportunity to make our own dye solar cells by using two pieces of glass,
freshly squeezed fruit and vegetable juice, dross, titanium dioxide and iodine (the electrolyte).
The juice from the darker berries and vegetables such as black currant, beetroot and chokeberry
make a more powerful battery while the lighter ones, for instance, boiled onion peels — create a
less powerful one. As a result we managed to create three 0.36 volt batteries with an estimated
usage of half an hour.

Bartaku explains his motivation for developing this technology the following way: “the
most intriguing one is the dye sensitized solar cell, on one hand because it approaches the natu-
ral process of light-to-energy conversion the most, and on the other hand because it is simple
technology, allowing people from [age] 8-88 to experiment with shape, pattern, color and
text” (Interview with Bartaku). Like the traditional fruit battery it generates a little energy for
ashort time, but as opposed to the contaminated fruits, you can re-use most of the components
and drink the edible left-over dyes. Bartaku foresees that it might be possible to realize the idea
of edible solar batteries sometime in the future.

Between Nature and Technologies, Art and Science

It is difficult to tell whether it is a paradox of modern society or not that while the issue of the
planet’s ecology is becoming even more important the quest for energy technology alternatives
is turning back to nature. Nowadays artists with an interest in new technologies are searching
for new approaches in viewing interrelations between nature and humans or technologies.

Art in a Suitcase

Swedish artists Erik Sjodin and Michel Bussien, used their joint projects to challenge the tradi-
tional notions of nature. In the work “Suitcase Science” they placed samples of natural ecosys-
tems into a suitcase — a small portable closed box; another project — “Bactopia” is a 3D printer
that uses agar and other bacteria in printmaking.

Relations between nature and technologies are also explored in other projects developed
by Sjodin — “Bush-scopes” and “Stem Sounds” — provide nature exploration kits. One of the
gadgets is a sensitive microphone plate to listen to and record the sound of sap moving up in
tree stems and creatures gnawing away behind the bark. The other is a wireless camera mounted
on a long pole. It allows the user to take video from unusual angles — far into the bushes, up

high in the trees and deep down into cavities and other places that are difficult to reach.

The Swedish artists also participated in the symposium in Aizpute, where they presented
their contradictory works thus challenging other participants to discuss nature as well as hu-
man manipulations of it. At first, it seemed as though Sjodin’s nature exploration kit for ob-
serving the nature represents a cautious approach while Bussien’s piece “The Growing Chair”
which consists of fast-growing trees put into a chair-shaped organic glass is reminiscent of in-
dustrial manipulations of nature. However, the discussions showed that it is difficult to draw
a line between active human manipulations and nature. Humans have exploited and altered
nature according to their needs since the beginning of time. Still, sometimes the slightest in-
terference — such as taking a sample of microbes for a microscope — can be considered as a
manipulation which, as a result, creates changes in the natural order of natural processes.

“Suitcase Science”, “Bush-scopes” and “Stem Sounds” are a part of a project called “Strange
Eden” where Sjodin, together with his colleagues, produced several artworks relating to nature
and technologies, carried out under the Art & Technology Programme at the Interactive In-
stitute between 2008 and 2009. As Sjodin explains — “what motivated me to pursue “Strange
Eden” was a lack of meaning. Mere experimenting with art and technology, which is what we
were doing at the time, wasn’t enough. I felt that we didn’t understand how what we were doing
fitted into a larger context, that we didn’t understand why we were doing what we were doing,
and I thought that working with nature somehow could provide a sense of meaning. So I was
looking for a way to pour nature in to the soup of art and technology that I already had going”
(Interview with Sjodin). But these collective experiments were not developed further. Due to
the economic crisis the Interactive Institute closed down all its art departments including the
Art and Technology programme.

Still, Sjédin continues to work individually (and collaboratively) by experimenting with
nature and its elements discovering new perspectives. Sjodin states: “I do research in the sense
that I venture into areas that are unknown to me, in search of knowledge that is new to me.” In
2010 he initiated a new art project entitled “Super Meal”. It focuses on the fast-growing Azolla
plant: gardening, food-making and eating activities. Not only is it fast-growing but also very
nourishing and therefore very convenient for traveling in space. The experiments with Azolla
food are being organized in collaboration with farmers, cooks and scientists. To the question if
such a interdisciplinary approach could be considered also as a search for new forms in art, Sj6-
din replies: “The only art form I'm interested in is the one that gives me the freedom to pursue
my own line of inquiry.” Such a trans-disciplinary approach seems natural for Sjédin because as
he explains — if we change our attitude towards nature and we deconstruct the notion of nature
being something outer to us as well as other notions on nature, “we realize that everything is
connected, that everything is interdependent and then to work interdisciplinary or not be-
comes a non-issue”. As Sjodin adds — “I don’t know how to not work interdisciplinary”.

Dialogue between Humans and Living Nature

A different kind of human - nature relations are explored in the “Dialogue” installation by
Finnish artist Terike Haapoja. Adapting technology used in forest ecology the work includes
benches with sensors — taking a seat initiates a “conversation” to which the tree replays using
small boxes that are switched on as a result of photosynthesis. This way the artist explores situ-
ations where the communication concept is extended beyond the the borders of human realm
by engaging into conversations with other living beings. Haapoja believes that non-human be-
ings can also be characterized by semantics and communication. For instance, it has been dis-
covered that trees are capable of warning other trees in case of illness, in order to protect one
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another. If a human perceives a tree as a partner in cooperation a new communication situation
is created which is, in Haapoja’s opinion, what artist should do — to search, to explore and to
reflect different situations from unusual viewpoints.

The relations between humans and living nature are presented in Haapoja’s work “Self-
portrait” — an image resembling the surface of the moon which was created by taking a close-up
photo of a small area on the artist’s face. It represents the many millions of different organisms liv-
ing inside us. This work deals with the boundary which becomes visible when we make a decision
to biologically modify our bodies reminding us that the human is not the only being influenced
by such a decision. We are not alone; in fact we are colonies of different organisms — a whole com-
munity. This perspective opens up new discussions on bioethics.

Haapoja in her works, like Sjodin and Bussien, poses a question: is it still nature which
we adjust to our environment or take with us in our pocket? These works present different ap-
proaches and technologies which art and science use in order to study nature. The viewpoint
of art is more subjective while science seeks to construct an objective system for representing
nature and the world, however, these two fields of explorations may find common grounds. The
main issue, according to Haapoja, is that they are both devoted to pursuits that reveal the world
through different notions and images.

Also, Haapoja’s upcoming doctoral thesis is based on research on the interrelations be-
tween science, art and technologies. As Haapoja explains, science, unlike art, always deals with
the known instead of the unknown. Science turns to reality with claims for objectivity while
artists seck to reveal the world in conceptual ways and to pose questions both on what tech-
nologies and interactivity are as well as what life is and whether it is possible to position it
outside objectivist instruments characteristic to science. By referring to Latour, the artist tries
to view the concept of technologies in a broader sense, suggesting that it can express ways or ap-
proaches through which we interpret the world. Haapoja is interested in how the artistic mean-
ing in interpreting and exploring the world unfolds in the background of different scientific
world interpretation models. As an artist Haapoja believes the phenomenological approach
is incapable of solving the issue of life and consciousness by being focused on the intrinsically
human aspects and positioning the human in the center of philosophical and artistic inquiries.
Life, spirituality, technologies and communication are broader concepts that relate to nature in
a more general sense. In such a perspective Haapoja works with relational aesthetics by explor-
ing how the human world interacts with nature and trying to look beyond the objective view of
science on nature by letting the spirituality in art reveal itself. (Haapoja 2009)

Wedding between Art and Agriculture

Cultivating a rather extraordinary union between the traditionally separate spheres of art and
agriculture is the field of the work of Renewable network artists Malin Lindmark Vrijman and
Mathieu Vrijman. They have founded an arts and agriculture centre called Kultivator in Dey-
stad, a Swedish village on Oland island on the southeast coast of Sweden. In their activities
and their quest to make all knowledge, skills, information, research results as well as other data
openly accessible, Kultivator focuses on open source as a conceptual metaphor. Kultivator’s
open source approach refers to the synthesis of the contexts of agriculture and contemporary
art. Kultivator organizes manifold interdisciplinary projects, work groups, experiments by
combining different elements — art, nature, agriculture, ecotourism, architecture and design.
The idea of such an interdisciplinary initiative was brought forth by combining the experience
of its founders. On the one hand it makes productive the territory of art, since Malin is an artist
who, in the mid 1990s, has worked focusing her attention on social issues in urban environ-

ments where, as she says in the interview, “she experienced an inconsistence of such relevant
conditions that actually offers life that works; sustainable life, if you like”. On the other, agri-
culture plays a key role because Mathieu, with his background in farming, wanted to develop
an aesthetic, social and creative approach to this area of practice and thus was interested in
cooperation with the arts. Malin and Mathieu interest to found Kultivator was motivated five
years ago in the following way, “we started this work because we saw an interesting possibility
to re-think and re-form a lot of the established structures within art as well as farming. The
main idea behind Kultivator is to provide a platform where experiments in both disciplines can
be performed, by ourselves and others, and the outcome, or processes can be shared”. Such in-
terrelation between fields in Kultivator’s opinion offers new development possibilities not only
for art and farming but also for the social field — by getting society involved in addressing the
sustainability issue. “Cultural involvement in the design of future systems for food production
is not about using a few creative minds to improve details of the whole. It is about making food
production and farming a part of public awareness and knowledge. It is about sharing and dis-
cussing the necessary decisions for the future openly and commonly. It is about enabling people
to take an active part in building systems and processing experience — through art+agriculture.”

One of Kultivator’s projects — “Dinner with Cows” (a 7 minute video showing an event at
ameadow where cows graze) — explores different relational levels. The film shows a dinner table
with local farmers on one side eating and drinking while on the other side — cows that have
joined them. The project succeeded because the local farmers knew how to “communicate”
with the animals — the cows showed interest in the event and participated by dining from their
side of the table and breaking only one dinner-plate during the whole event.

“Fagelvagen”, another of Kultivator’s projects, tries to combine an open source approach
in information distribution with well-known walking routes of local inhabitants that have been
known since ancient times. Near the Kultivator lands lies a forest trail leading to ancient castle
ruins dated to 200 B.C. A great deal of the flora and fauna of this area is rare and unique in
Sweden’s nature — it has developed over many hundreds of years along the route. The route is
associated with different legends, historical tales and myths that often seem incomprehensible
to visitors or the younger generation. The project includes an analog (maps) and a digital (a
website with blog) structure for exchanging information and knowledge about the folklore
and fauna and flora of this place. It functions as an open code guide for the joint collection of
information and resources about this forest and its trail.

These “relational aesthetics” projects display the social relations that Kultivator “culti-
vates” and reveal a variety of layers of their social networks. As described by Malin and Math-
ieu, “Kultivator is a family network based locally where local community networking is very
important. While such a local community and family network is more active on a daily basis
and operates in broad contexts — artistic, social and ecological, it is still important for this
network to get feedback from experts in the field (i.e. contemporary art, interdisciplinary art,
etc.)” (RIXC 2010, 14).

During this summer Kultivator organized an event “Wedding between Art and Agricul-
ture” in order to sustain interrelations of these two fields to a greater extent, to demonstrate it
publicly and to establish a collaborative network by gathering members of the vast internation-
al network in Dyestad village. To the question of whether Kultivator themselves consider the
marriage between art and agriculture as a search for new forms in art or a social action, Malin
and Mathieu replied that “the marriage between art and agriculture was an experiment not so
much with new art forms as with new (or actually old) formats for networking and informa-
tion sharing. The wedding format replaced the common conference/seminar form. It definitely
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was a social action, but that does not mean that it was not also experimental, and included
many professionals in the long preparation”.

Continuing the line of thought of Bourriaud to regard art as a social interspace we think
that Kultivator has not only accomplished a successful line of work in this interspace, but also
to extend its limits — not only by exhibiting (the wedding preparation included also an exhibi-
tion in Kalmar Art museum) but also by networking and embedding their rural personal eve-
ryday life in the very center of their “artwork of social relations”. The work of Kultivator affirms
that art might serve as a ground for implementing socio-political projects. Malin and Mathieu
confirm this — “it is certainly an aim to have an impact on society, locally and at large; the par-
ticipatory, communal aspect of our work remains for us the most important. The reason for us
to work in this cross-field is because we believe that here lies the key to sustainable development
within both art and farming” (Interview with Malin and Mathieu).

Herb Collecting and Moonshine Brewing Traditions as Immaterial Cultural Heritage
Kultivator shares its conceptual position with the work of Signe Pucena and Ugis Pucens, the
founders of the “Serde” artist residency centre, in Aizpute, who combine art with studies of
contermporary folklore and myths, new technologies, and open source ideas with the preser-
vation of cultural heritage. The “Serde” residency building is a piece of cultural heritage itself —
“Serde” is located on an old wooden building in Aizpute, a small Latvian village. For many sum-
mers they have organized various interdisciplinary symposiums, residencies, and workshops
including an “Art and Renewable Technologies” symposium together with RIXC in 2009. An
integral part of the symposium were workshops led by Pucens as part of their “Toc¢ka” project,
which introduced local traditions — of moonshine brewing. Signe — “in the beginning, “Toc¢ka”
was an artistic interpretation of the unifying, though illegal, tradition in brewing moonshine
within the former Soviet region.” Ugis — “this tradition was a fine example showing how Soviet
people, by using their knowledge in chemical and physical processes, had the skills to produce
products that were necessary” (Interview with Signe and Ugis). Artists invite to view this well-
known tradition from a different perspective: to appreciate the unlimited creativity in a state
of restricted resources — instead of moralizing about moonshine brewing as a social evil. It is
possible to produce moonshine by using old jams and to use it in preparing herbal tinctures,
for internal and external use. The artists believe that traditional culture may serve as an in-
spirational source for art and that in acquiring or inheriting traditional skills it is important
to understand them and to be able to combine them with modern technologies. Artists have
organized a number of workshops, both in Latvia and elsewhere, in order to introduce the
culturally historical traditions in collecting herbs, brewing specific kinds of moonshine and
preparing herbal tea tinctures. Signe — “our projects usually gain wider interest in cities outside
Latvia. This can be explained due to the fact that people in small villages and rural areas still
produce their own products or at least know how to do so and it is not interesting for them to
gain knowledge about something they are already aware of”.

In continuing to develop the DIY approach in preparing herbs initiated in Aizpute,
Andrew Paterson, in collaboration with Signe Pucena and Ulla Taipale, embarked on a new
project — the Herbologies/Foraging Networks — during which, in 2010, a series of workshops
took place in Helsinki (Finland), Aizpute and Kurzeme (Latvia) exploring local cultural tra-
ditions and knowledge of herbal teas and edible medicinal plants. This project introduces a
modern context linking this knowledge with online networks, open information distribution
ideas, technologies of biology and hydroponics. Andrew Paterson on his personal motivation —
“in my travels between Finland and Latvia over the years, and in particular in conversation and

friendship with Signe Pucena of “Serde”, I realized that Baltic and Nordic people know about
and use their local plants differently, for example the common experience among Nordics of
berry-picking, and for Balts making herbal tea. From these encounters, I reflected that as an
immigrant to the region, I not only knew little about the native wild plants that surrounded me
in Finland, but I also remembered little from growing up as a child in the Scottish countryside,
and didn’t have rural or nearby grandparents who might have passed on this knowledge” The
project presents the growing concern towards food security in relation to food production —
where do or will we get our food from? “Literally in terms of location or source now, and in the
future, it is part of a wider movement of critique and thought in ecological and economic sus-
tainability issues, and energy (especially oil) dependent systems,” explains Paterson suggesting
that “people could reduce the energy spent in transporting their food from far away places, via
gaining vitamins and nutrients from local ecosystems which might be returned back into those
same ones. Also by knowing and making use of that which is found in one’s own local nature,
for example to heal ailments in the body, a greater awareness of human interdependence with
nature may develop”.

This particular transdisciplinary approach and thinking outside-the-box is what Pater-
son regards as the key in helping people conceptualize sustainability issues. Also, it would be
important to encourage cultural workers, experts and activists to join the quest for sustainable
future and developing. “Many people in the education and academic context appreciate the
sustainability argument, including zero and de-growth economic perspectives.” Still, Paterson
remarks that “the difficulty may be inviting people to do something actually, practically”.

Meanwhile, as a clear institutional strategy and financial support develops, it is possible
to contribute to sustainability issues and to search for new approaches by using the practice of
participatory art, for instance, by organizing symposia and workshops, that open up situations
for people to join (local inhabitants, youth, pupils and other social groups) who otherwise are
not connected to art communities. Such participatory art in organizing hybrid events, com-
munication and networks is Paterson’s creative strength or as he himself puts it, “I posses the
ability to bring together and involve people in creative exploration, develop temporary com-
munities, gather unexpected elements and components, creating poetic connections and new
sites for cultural activity” (Interview with Paterson).

“Green city” — Bee Architecture and Window Farming

In continuing investigating relations between nature, technologies, art and science let us move
from the countryside to the city in order to explore some examples of the “green city”. On
the one hand, this is somewhat a counter-movement, since the former examples (“Serde” and
“Herbology”) are based in or on urban culture that has been transferred to rural environments.
On the other hand, addressing sustainability issues in the context of environmental ecology
displays a different tendency — farming elements are introduced into the city in such forms as
urban gardening or window-farming.

Belgium-based Austrian artist, Christina Stadlbauer led a workshop in the Aizpute sym-
posium on bee architecture — proposing beehive geometry that would better suit both the
bees as well as the bee-keeper. Stadlbauer holds a PhD in chemistry. Currently she is working
on urban installation projects in artistic contexts — “the way I work and my interest in bees has
definitely aspects of both scientific and artistic research in it, but encompasses experimenta-
tion, and lately community oriented activities as well. Fusing scientific aspects with art and
technology seems to soften the rigidity of pure science and to open it to a much broader audi-
ence as well as collaborators.”
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As for urban bee-keeping, Christina sees a great potential in activities of local communi-
ties and in carrying out the social urban project. Christina explains her interest in working with
bees as follows — “I am passionate about bees and find it fascinating that they are so adapt-
able”. Her latest urban bee project “Honeyshop” is an artistic residency-shop that offers honey
from urban bee colonies with the aim of involving people and to give them the opportunity to
participate in the urban bee-keeping project. With regards to the community aspect and sus-
tainability issues Christina believes that this project possesses “potential for raising awareness
about urban possibilities — including greening the city, planting metalliferous flowers, getting
involved in urban bee projects, etc. — and bridges the gap between the “artistic community”
and the more marginalized population, and hence, addresses sustainability issues”.

Another city greening project that, instead of making greening as its main goal, offers
citizens the opportunity to grow their own edibles is the latest project by RIXC — “The Long
Bean” (Gara pupa/WindowFarms Riga) which was produced throughout the summer 0f 2010
together with The New Theatre Institute of Latvia. “Gara pupa” is a social art project and a cam-
paign which resulted in a windows-farming installation in the 6 meter tall windows of RIXC
Media Space. Citizens from Riga and all over Latvia interested in creating the installation and
bringing their own homegrown edible plants — vegetables or spices were invited to participate.
The installation was supplemented by video interviews with local artists, cultural workers and
other participants. People could follow the project all summer online on the project blog'® and
see how the authors of this campaign were growing their own share of plants in the Botanical
Garden of the University of Latvia as well as at Daina’s house in Riga, Teika district. The cul-
minating event was the opening of the exhibition-installation which took place during the well
attended Riga City event — the “White Night” festival. This way the installation gathered sev-
eral thousand visitors. “As if I was looking at an altar piece...,” whispered a lady into her phone.
It is true — the majestic shelves with pots where homegrown vegetables and plants made up the
rich leafage resembled an iconostasis that night” — this we read in a press report the next day. A
chef and friend, Javier, prepared a meal at the event using the vegetables from installation and
this was served to visitors free of charge if they managed to stand the long wait in the queue.
Of course, there were more visitors than participants, still, we consider this campaign a success
as we received more than ten pots with plants brought in by people includinga 2 m bean from
a business company and autumn strawberries from children with special needs.

Conceptually “The Long Bean” was a Latvian version of the “windowfarms” project
which is considerably different from the original idea whose authors are Britta Riley and Re-
becca Bray, New York artists and environmental activists. The idea behind their “Windowfarms
Project™ initiated in 2009 was to create vertical, modular, energy saving hydroponics window
gardens built from unusable or recycled local materials. The project grew into a non-profit
organization and open design community with more than ten thousand members worldwide.
A more closely related project is the Finnish version which was introduced at the opening of
“The Long Bean” by “WindowFarms Finland™*" activists and designers, Niko Punin and Mikko
Laajola. Their project took place during the winter of 2010 in windows of Kiasma Museum in
Helsinki and it was based around hydroponics technologies and special lighting which allows
one to grow one’s own vegetables during any time of the year.

These examples show both artists’ interest in sustainability issues that can be addressed
through the perspective of “food as energy” and ways in which art’s boundaries are being ex-

19 http://garapupa.info
20 htep://www.windowfarms.org
21 htep://www.pixelache.ac/helsinki/windowfarms

panded by overlapping with social actions, ecology and environmental activism thus making
art a mechanism for communication and participation as well as a socio-political project.

Conclusions

The examination of a hybrid network community such as Renewable shows several important
aspects which allow us to make conclusions with regards to current tendencies in cross-disci-
plinary art and network culture development at the end of the first and the beginning of the
second decade of the 21* century.

Firstly, it can be concluded that the key element for the creative activities and the social
meaning of the Renewable community is interdisciplinarity — establishing relations between
different fields. The Renewable artist community case studies reveal that art possesses the flex-
ibility, openness and freedom for artists to draw the limits for its field of explorations where
they want thus providing the freedom to work with other fields. Or using the words of artist
Erik Sjodin as reference: “I don’t know how to not work interdisciplinary”

Secondly, the Renewable community addresses and solves sustainability issues within the
context of such interdisciplinary relations as art and renewable energy thus also being able
to carry out a socio-political project. In such a way art is used as an approach for perform-
ing research. While scientists and engineers invent and develop high or industrially executable
technologies (for instance, a smart grid or a hydrogen engine) art, being actively involved in
“social interspace”, seeks other viable alternatives based on creativity, DIY and a low-tech ap-
proach (for example, urban gardening/urban bee-keeping or dye synthesized solar cell produc-
tion using beetroot juice). According to the thoughts of Armin Medosch — “build and use
own platforms/rediscover good principles of 1990s network culture and make them the model
for new mainstream movement/grow you own vegetables, communities, currencies” (Medosch
2009). These artistic research projects also involve local citizen communities (for example in
“Wedding between art and agriculture”, “Tocka’, “Gara pupa”) and they implement the idea of
sustainability in an unmediated, straightforward fashion, disseminating them into society at
large. On the other hand, such different art and science approaches also contain the potential
for cooperation — for creating new perspectives, ways of considering things, ideas and methods
for solving the sustainability issue.

Thirdly, the Renewable network example shows the ability of its members to communi-
cate outside the art field and to extend a social network not only to different other fields but
also to different groups of society (e.g. local citizens). Therefore the Renewable network case
shows a branched (“a network of networks”) structure as well as is an example of how “organ-
ized network” concept as a new type of self-organized institution works in practice. Regarding
the network structure, each Renewable participant has their own networks of different levels
and branches. Firstly, there are family networks (as it turns out many participating organiza-
tions — Kultivator, Serde, RIXC, and others — have family members as founders. Secondly,
there are local citizen communities and/or local artist communities. Thirdly, there are trans-lo-
cal cooperation partners and finally, — members and/or institutions from other fields. Despite
the fact that the Renewable network is administrated by RIXC, the network creates separate
clusters, other networked and cooperation projects, in which RIXC no longer has the main
role (for example, the Herbologies/Foraging Networks project). Regarding the form of social
organization in the case of the Renewable community it is mostly the mailinglist as well as a
blog and most definitely — the specially organized on-site meetings. Particularly on-site meet-
ings are currently used as a method of maintaining discussions and forming clusters in order to
ensure sustainable development for the Renewable network.
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Fourthly, such interdisciplinary artistic research projects deal with both creating relations
(between different fields) and creating networks (between different social groups) and they
also deal with “relational aesthetics”, therefore they can be considered as guest for new — hybrid
networked — art forms.
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Renewable Network Map. It shows co-relations betweem artists (producers), their projects and fields.

Combining all these aspects we would like to conclude that the work of such artists’
communities — which investigates correlations between energy and information, works with
science and technologies, explores nature, turns to agriculture and cultural heritage, creates
branched and interdisciplinary structures and which thus do not fit into any traditional art
categories — should be viewed from a different perspective. We would like to suggest, that it is
not a new category or a genre rather it points towards a new paradigm. Artistic inquiry is both
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an approach and a key in these cross-disciplinary relations which may help us to create a dif-
ferent view of the future world. Of course, it is possible to ask whether the Renewable network
participants are actually approaching a new paradigm or have they found just another way of
representing the world. However, we must agree with Starks’ view that a sustainable future sce-
nario may only come true if we become more open and susceptible towards new ideas and new
cooperations.
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Rasa Smite (b. 1969, Riga, Latvia) is a new media artist, curator and network researcher. She has graduated from the
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UdenraZa tehnologiju pé&tijumi Latvija

Janis Kleperis, Liga Grinberga, Imants Dirba, Ilze Klepere,

Kopsavilkums

Udenradis ir energijas neségjs, kuru iespgjams iegt jebkura vieta uz Zemes no dazadiem lo-
kaliem resursiem, izmantojot atjaunojamos energijas resursus (saules starojums, véj$, adens,
zemes dzilu siltums). UdenraZza ekonomika Gdenradis ir energijas uzkrajéjs, to galvenokart ie-
glst, izmantojot energijas avotus bez siltumnicas efekta gazu emisijam. Latvija $aja joma veic
pétijumus Latvijas Universitaté, Rigas Tehniskaja universitaté, Latvijas Valsts koksnes kimijas
institata un citur. 2005. gada Latvija tika nodibinata Latvijas Udenraza asociacija, 2008. gada
Latvija atbalstija regulu EK 521/2008 par kurinama elementu un Gdenraza kopuznémuma iz-
veidi Eiropa. Latvijas Universitates Cietvielu fizikas institita Udenraza un gazu sensoru labora-
torija strada pie trim batiskakajam Gdenraza ekonomikas tehnologijam - GdenraZza iegidanas,
Gdenraza uzkradanas un Gdenraza izmanto8anas siltuma un elektroenergijas razo8anai. Lai
Latvija nakotné spétu sevi pilniba nodrodinat ar energoresursiem gan elektroenergijas razo3a-
na, gan siltumapgadé, gan degvielu transporta sektora, Sos pétijumus atbalsta art Valsts péti-
jumu programma energétikas joma.

Atslégvardi: Gdenradis, Gdenraza ekonomika, elektrolize, kurinama elements, biotdenradis

levads

Udenradis ir energijas neséjs, kuru iespéjams iegut jebkura vieta uz Zemes no dazadiem loka-
liem resursiem, izmantojot atjaunojamos energijas resursus (saules starojums, véjs, tidens, zemes
dzilu siltums). Pirmas koncepcijas par tidenraza ekonomiku rodamas jau Zila Verna romana
“Noslépumu sala” (1875), bet musdienas tas aktualizétas 20. gs. 70. gados (Bockris 2002) un
pasaulé pirmaja tdenraza tematikai veltitaja konferencé 1976. gada (Veziroglu 1995), kuras
laika Gidenradis atzits par tiriko energijas neséju nakotné. Udenraza ekonomika adenradi iz-
manto, lai alternativo energijas avotu (saules starojuma, kodolspékstaciju) saraZoto energiju uz-
glabatu un transportétu lielos apjomos. Savukart energiju no adenraza var iegut divéjadi — tiesi
dedzinot vai kimiski oksidéjot kurinama elementos. Oksidésanas rezultata kurinama elementos
ir iesp&jams iegut elektribu pat istabas temperatira, lietderibas koeficientam parsniedzot 60 %.
Udenraza ekonomika iidenradi izmanto energijas uzkra$anai un galvenokart iegiist, izmanto-
jot energijas avotus bez siltumnicas efekta gazu emisijam. Divi svarigakie fakeori, kuri motive
tdenraza ekonomikas nepiecieSamibu, ir fosilo degvielas resursu ierobezotie un atri izsikstosie
krajumi uz Zemes, ka ari globalas sasil$anas draudi.

Cilvéce energijas izmanto$anas sféra jau no senatnes arvien vienkarSojusi ogladenra-
zu keédes, lidz masdienas ieguts tirs adenradis. Vispirms energijas iegi$anai izmantoja koku,
péc tam — akmenogles, vélak — naftas produktus un dabasgazi, tad — biodegvielu un tdenradi.
Tirs adenradis beidzot lavis no degvielas izslégt oglekli, jo tiesi tas veido lielako piesarpojuma
procentu gan globalas sasil$anas iniciatora — CO,, gan kvépu veida. Parstajot dedzinat ogl-
tdenrazus, cilvéce daudz mazak tuk$os Zemes fosila kurinama krajumus, kurus var izmantot
daudz lietderigak (medikamenti, celtniecibas produkti u. c.), un nenoplicinas Zemes biosféru,
automas$inu motoros dedzinot no augiem iegtitus ogladenrazus. Kurinama elementos kimiski
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sadedzinatais adenradis gala rezultata klast atkal par adeni: 2H, + O, — 2H,O + energija.
Tadé] - cik no planétas “panemsim” adenradi un skabekli, tikpat arT “atdosim” tai atpakal. To
atspogulo idenraza—skabekla cikls (1. attéls).
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energoresursiem (saules starojums, véj§, iidens, Zemes siltums, Zemes magnétiskais lauks, Zemes stravas, atmosféras

elekeroenergija).

Nakotné udenraza energétika mazinas atkaribu no fosilajiem energoresursiem, nodrosi-
not videi draudzigu un atjaunojamu energiju. Eiropas Savienibas 7. IP adenraZa tehnologiju
projektiem ir izveidots kopuzpémums “Kurinama elementi un tdenradis” (7he Fuel Cells and
Hydrogen Joint Undertaking), kura akciju turétaji ir Eiropas divpadsmit lielako attistibas valstu
uznémumi (autoraZotdji un citi). Eiropas Savienibas tiesibu aktos, taja skaita — pielikuma Pa-
domes Regulai par kopuznémumu kurinama elementu un tdenraza joma, noteikts mérkis: lidz
2015. gadam Eiropas Savieniba 2 % no sarazotas energijas veidos alternativas energijas, aden-
radi izmantojot par energijas neséju, bet 2020. gada — 5 %. ASV tudenraza tehnologijas veikti
lieli finansu ieguldijumi. Par to liecina picaugoss kurinima elementa tehnologiju pielietojums
alternativas elektroenergijas razofana mazjaudigas portativas ickartas (mobilie telefoni, klépj-
datori), elektriskaja vilces piedzina (vieglas automasinas, autobusi) un jaudigas spékstacijas, kas
paredzétas vairaku dzivojamo maju vai rapnicu energoapgadei.

Attistoties tdenraza tehnologijam un palielinoties naftas produktu cenam, ekonomiski
izdeviga pareja uz udenraza ekonomiku pasaulé tiek planota péc 2050. gada. Cik $1 nakotne ir
tuva vai tala — tas atkarigs tikai no mums pasiem. Islande jau sevi pasludinajusi par adenraza
lielvalsti. Turpmakaja Latvijas energétikas nakotné adenraza izmantosanas dél samazinasies
atkariba no importétajiem energoresursiem, saruks ari siltumnicas efekta gazu un citu piesar-
notajvielu emisijas. Valsts ekonomikas stabilitate liela méra ir atkariga no energétikas nozares
neatkaribas. Ne velti pasaules bagatakas valstis savu statusu ieguvusas dabas resursu un savas
energoneatkaribas dé] no citam valstim. Latvijas geografiskais novietojums ir geologiski neiz-
devigs, tai nav bagatigu naftas vai oglu resursu, tacu, attistoties zinatnei, arvien popularakas
klast alternativas energijas (véja, saules, upju, vilpu), kur adenradis izmantots ka energijas ne-
s€js un uzkrajéjs. To iegn$anai galvenie energoresursi ir gandriz visas pasaules valstis salidzino-
$i neierobezota daudzuma. Latvijas valsts ekonomikas stabilitate, uznémumu, iedzivotaju dzi-
ves un darba kvalitate palielinatos, ja samazinatos izdevumi par energiju (degvielu, elektribu,
dabasgazi) un Latvija klatu neatkariga no citu valstu noteiktajiem fosilo energoresursu piega-
des tarifiem. Latvijas geografiskajiem apstakliem piemérotas varétu but alternativas energijas

ar Gdenradi ka energijas uzkrajéju un neséju gan transporta, gan energétikas nozarés, tade|
javeic dazadi valdibas, uznéméju un iedzivotaju informésanas pasakumi par minéto nozaru
attistibas ieguvumiem un par iespéjamam inovacijam.

Latvija zinatniskajiem pétijjumiem par adenradi ka energijas neséju ir vairak neka simt
gadu ilga vésture (V. Ostvalds, F. Gulbis, M. Straumanis, A. Dravnicks u. c.). Sobrid pétiju-
mi par tdenradi un ta tehnologijam Latvija tick veikti Latvijas Universitaté (Cictvielu fizikas
institiita Udenraza un gazu sensoru laboratorija, Biologijas un Kimijas fakultatés), Rigas Teh-
niskaja universitaté (Energétikas un elektrotehnikas fakultaté, Latvijas Valsts koksnes kimijas
institiita), Fizikalas energétikas institita. 2005. gada tika nodibinita Latvijas Udenraza Aso-
ciacija, savukart 2008. gada Latvija ir atbalstijusi regulu EK 521/2008, ar ko izveidots Eiro-
pas kopuzpémums “Kurinima elementi un tdenradis”. Latvijas Universitates Cietvielu fizikas
institiita Udenraza un gizu sensoru laboratorija attista tris biitiskakas fidenraza ekonomikas
tehnologijas — tdenraza iegisanu, Gdenraza uzkrasanu un tdenraza izmantosanu siltuma ener-
gijas un elektroenergijas razosanai. Pateicoties valsts pétijumu programmai energéetikas joma
(2006-2009), nozimigi pétijumi $aja joma ir veikti Latvijas Universitates Cietvielu fizikas in-
stitata, Rigas Tehniskas universitates Energétikas un elektrotehnikas fakultaté, RTU Neorga-
niskas kimijas institata, LU Kimiskas fizikas institata un LU Fizikas institata. Programmas
finanséjums izmantots ne tikai akadémiskiem pétijumiem, bet ari praktiskiem pielietojumiem
transporta un energétikas nozarés (izveidoti transportlidzeklu, elektrisko parveidotaju, idens
elektrolizes gazu generatoru u. c. prototipi) un macibu darbam, sagatavojot toposos inzenierus,
pétniekus, skolotajus, ka ari izglitojot skolnickus. Valsts ieguldijums zinatné un izglitiba ir tas
sekmigas ekonomiskas izaugsmes pamats.

Elektrolizes Gdenraza izmanto$ana

Viens no vienkar$akajiem veidiem, ka iegat adenradi, ir elektrolizes process. Tam ir nepiecie-
Sams atbilsto$s trauks ar ideni vai Gdens sals vai sairma $kidumu (parasti — NaCl vai KOH),
divi elektrodi un elekeriska strava. Reakcijas rezultata divas adens molekulas tick sadalitas divas
tidenraza un viena skabekla molekula (sk. 2. attélu).
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2. artéls. Udens elekerolizes procesa shematisks attélojums.
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Ja procesam nepiecieéamo elektroenergiju iegiist, izmantojot atjaunojamos energoresur-
sus (véja, Saules energiju u. tml.), tad Gdenraza iegtifana elektrolizes procesa ir videi draudziga.
Ta ka adens uz Zemes ir piecjams lielos daudzumos un adenraza—skabekla cikls ir atgrieze-
nisks, $ada energijas iegnsana ir ari ilgtspéjiga.

Latvijas Universitates Cietvielu fizikas institiita Udenraza un gazu sensoru laboratorija
irizveidota portativa elektrolizes ickarta, kas paredzéta uzstadisanai vieglajas automasinas (sk.
3. attélu); tai ir sagatavots un iesniegts LR patenta picteikums.
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elektrofizers 3. attéls. Udens elekerolizes gazu padeves shé-
ma automasinas ick$dedzes dzingja.

Sobrid norit sarunas ar SIA Hydrogen Power Development par minétas iekartas ieviesanu
razo$ani un komercializé$anu. Sis tehnologijas parejai no eksperimentalas fazes uz razo$anas
fazi ir sapemts arf Latvijas Investiciju un attistibas agentiiras atbalsts. Sidas iekartas mérkaudi-
torija ir benzina un dizela ick$dedzes dzinéju automasinu ipasnicki. Izmantojot $adu iekartu,
iekidedzes dzingjos iespéjams samazinat izplades gazu daudzumu (CH_, CO, PM10), ka ari
uzlabot degvielas sadeg$anu cilindra, vienlaikus ieeckonoméjot degvielas patérinu (5-15 %).
Iekartas iegadei iztérétie lidzekli (kas neparsniedz Ls 300) atmaksajas jau viena gada laika, ja
nobraukums ir vismaz 20 000 km. Turklat tirakas izpludes gazes uzlabo ekologisko situaciju
pilséta. Pirmie ickartas testi veikti Alternativo degvielu zinatniskaja laboratorija Jelgava (LLU)
sadarbiba ar SIA Hydro Energo. Testu rezultati apliecina, ka izplades gazes (CO, NOX) samazi-
nas par 30-50 % un iespéjams ictaupit 8—15 % degvielas (sk. 4. attélu).
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4. artéls. Udens elekerolizes gazu iekartas uzstidi$ana vieglaja automasina un ogliidenrazu koncentracija atgazés.

Vai Gdenradis aizvietos benzinu?

Sis jautajums noteikti interesé daudzus, bet joprojam neviens nespéj uz to atbildét. Pétnieki,
kuri darbojas ar tdenraza energétikas jautajumiem, ir parliecinati, ka agrak vai vélak tiesi aden-
radis bus tas, ko cilvéki pildis automasinu degvielas tvertnés. Vienlaikus tie zinatné iesaistitie
cilvéki, kuri parstav citus energijas iegnsanas un izmanto$anas veidus, apgalvo, ka tdenradis
ir “visnepareizaka” viela, ar kuru aizstat degvielu transporta sektora. Nevienam nerastos iebil-
dumi pret tdenradi benzina vieta, ja viss notiktu tapat ka parasti — piebrauc, iepilda, samaksa
(vélams, mazak, neka lidz $im) un aizbrauc... DiemZél $is process nav un nebis tik vienkarss.
Pirmkart, tapéc, ka adenradis ir gaze. Nav iespéjams to vienkarsi izrakt no zemes dzilém, saliet
mucas un aizvest, kur nepiecieSams. Tas nozimé, ka nederés jau eso$as automasinas, uzpildes
stacijas un caurulvadu sistémas. Otrkart, §1 gaze ir jaiegust, japarvada un jauzglaba. Tresais ie-
mesls, kas parsvara tiek aizmirsts, — adenradis ir energijas nesgjs; lai iegitu energiju, kuru var
izmantot, tas ir japarveido. Visi $ie procesi patéré energiju, un jo garaks ir cel$ no iegtisanas lidz
izmanto$anai, jo lielakas ir izmaksas (sk. 5. attélu).
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5. arzéls. CO, izme$u daudzums dazadam Toyora automasinam salidzinajuma ar benzina automobiliem (FCHV -
kurinima elementa hibrida automobilis).

Jautajums par tdenraza energétikas draudzigumu attieciba pret vidi ari ir diskutabls. Nevar
noliegt to, ka tiru adens tvaiku iegust, ja Gdenraza sadedzinasana izmanto tikai skabekli. Realajas
sistémas parsvara izmanto gaisu, tadéjadi ka izmesi veidojas ari slapekla oksidi. Sobrid ie “blakus
produkti” gan veido niecigu piesarnojuma dalu salidzinajuma ar to piesarnojuma daudzumu, kads
noklast vidé, kad razo tdenraza tehnologijas un pasu adenradi. Tomér taisniba ir — izmantojot
“zalo” tidenradi (kas iegiits, izmantojot atjaunojamos energoresursus un videi draudzigas technolo-
gijas), tick samazinats kopéjais CO, un citu kaitigo gazu izmesu daudzums.

Autorazotajs Toyota ir izmérijis jau eso$o un apréekinajis iespéjamo hibrido automobilu radi-
to CO, izmesu daudzumu no kurinama ieguves vietas lidz degvielas tvertnei un no tvertnes lidz
“riteniem”, ka ar1 izmes$u daudzumu, kuri rodas automobila ekspluatacijas laika (How will hybrid
systems...). Secinajums: benzina automobilis visvairak CO, izdala laika, kad tas tiek izmantots,
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bet hibridas tehnologijas manami lielaks apjoms kaitigas gazes tick izdalits adenraza iegianas
procesa iegistot (no dabasgazes vai naftas). Tomér sasumméjot mazak kaitigas izradas nakotnes
tehnologijas — seviski, ja idenradi iegts, izmantojot atjaunojamos energjjas avotus.

Visizdevigakais idenraza ieguves avots ir idens — no ta iegastot adenradi, rodas vismazak
kaitigo izme3u, turklat adens ir pieejams visiem. Elektrokimiskie likumi nosaka: elektrolitam
pievadot aptuveni 96 500 kulonu lielu stravu, var iegit 1 gramu vielas (Faradeja likums). Tatad,
lai iegatu 1 gramu adenraza, adenim ir nepiecie$ams pievadit 1 A lielu stravu 96 500 sekundes.
Ir aprékinats, ka viena kilograma tidenraza iegnsanai ir japatéré 50 kWh elektroenergijas. Tomér
tdenraza cena ir atkariga no elektribas cenas konkrétaja valsti vai regiona (6. attéls).

0.7

B Bez nodokliem B Bez PVN letverot visus nodokjus

06 3

05 - — — -

bg v ea gr It ro si cz mt i pl fr hues oy uk at be sk s pt e no lu de nl dk it

6. attéls. Elekeribas cenas Eiropas valstis 2007. gada 1. janvari (Yoshida, Nishimura, Kawaguchi, Inui, Yukawa 2007).

Attéla redzams, ka Latvija ir viens no zemakajiem elektroenergijas tarifiem, tomér nav iz-
devigi Seit sakt razot tdenradilielos daudzumos, jo vismaz pusi pasai nepieciesamo elektroener-
giju Latvijas valsts iepérk. Udenradis kliist létaks, ja to razo riipnieciski un razosanas procesa iz-
manto alternativos energijas avotus. Tomér $is novértéjums ir speka, ja ka faktoru izmanto tikai
elektribas cenu. Turpmakajos aprékinos tiek nemtas véra ari izmaksas, ko veido elektrolizeris,
papildu ierices, denraza transporté$ana, caurulvadu ieriko$ana, uzkrasana, uzpildes staciju cel-
$ana un nodokli. Rezultata 1 kilograms udenraza, kas iegtts no véja elektrostacijam, maksatu
6,98 USD par kilogramu. Tas ir lidzvértigs 2 galoniem benzina (= 7,5 /), kas maksa ap 7,5
USD. 2008. gada ASV par 1 kg adenraza uzpildes stacijas bija jamaksa 6-10 USD. Lidz 2009.
gada vidum visa pasaulé tika ekspluatétas vismaz 250 adenraza uzpildes stacijas — gan izpétei,
gan realai uzpildei. Latvija Sobrid ir atvérti jau 4 punketi, kuros var uzladét elektrisko automobi-
li, un drosi vien ilgi nebus jagaida ari lidz Gdenraza uzpildes stacijas atklasanai.

Baktérijas — Gdenraza producenti

Sobrid visa pasaulé loti aktuala nepieciesamiba ir alternativie energijas avoti. Viens no loti daudz-
solosiem variantiem $aja zina ir Gdenradis, kas ir videi draudzigs un ilgtspéjigs energijas avots, it
ipasi, ja tiek ieguits ar biologiskam metodém. Paslaik vél norit pétijumi, lai atrastu iespéjami efekdi-
vakos, dabigakos un létakos adenraza iegasanas veidus. Ka perspektivu var minét adenradi razojo-

$os mikroorganismus. Bioudenradi baktérijas var veidot fotosintézes cela vai fermentacijas proce-
s (1. tabula). Liela nozime ir idenraza razoSanas spéjas efektivitatei un daudzumam. Ja fotolizes
procesa var iegut 0,355 mmol H,/ lh, tad ar tumsas fermentaciju iesp&jams iegiit 8,2—121 mmol
H,/lh (Levin et al. 2004). Genétiski parveidotas E.coli spéj producét pat 23,6 g H, /lh ar efekti-
vitati virs 90 %, kad formiats pievienots barotnei (Maeda, Sanchez-Torres, Wood 2008; Yoshida,
Nishimura, Kawaguchi, Inui, Yukawa 2007). Udenradi iegiist piecos dazados veidos, izmantojot
dazadas baktériju sugas (1. tabula). Udenraza veidosanai nepieciesams enzims — hidrogenize vai
nitrogenaze, kas regulé iidenraza metabolismu neskaitimiem prokariotiem. Udenradi veidojosie
enzimi katalizé nosaka reakciju: 2H" +2¢ = <> H,,. Sobrid zinamie enzimi, kas veic $o reakciju, ir
nitrogenaze, Fe hidrogenaze un NiFe hidrogenaze.

1. tabula. BioudenraZza iegianas veidu apraksts.

ar fotosintez&jo$am baktérijam anaerobos apstaklos.

Udenraza iegiisanas Apraksts Organisms
veids
el i} Iegtist adenradi no saules gaismas un tidens, Zala alge (Chlamydomonas

Tiesa fotolize s iy e o s s S
nepiecie$ami genétiski uzlabojumi lielakas efektivitates | reinbardtii)
nodro$inasanai.
6H O + 6CO, + gaisma=> C H _O_+90 Cianobaktérij

s %a - 2 2 6 1126 2 Ja
Netiesa fotolize CH,,0,+ 6H,0O + gaisma > 12H, + 6CO,
Fotofermentacija Organisko vielu sadaliSana, izmantojot gaismas energiju | Fotosintizéjosa bakeerija

(Rbodobacter sp.)

Tumsas fermentacija

Izmantojot dazadus substratus, taja skaita — organiskos
atkritumus — anacrobos apstaklos fermentacijas cela razo
tdenradi.

Anaerobas, nosaciti
anacrobas baktérijas
(Enterobacter sp.)

Hibridas sistémas

Vispirms fermentacijas procesa biomasa tiek parveidota
par acetatu, CO, un H,. Péc tam fotobioreaktora acetats

Apvienotas fotosintizgjosas
un ragsanas baktérijas

tiek parveidots par H, un CO..

Avots: Vijayaraghavan, Ahmad, Ibrahi 2006; Levin, Lawrence, Love 2004; Madigan, Martinko; Das, Vezioglu
2001; Asada, Tokumoto, Aihara, Oku, et al. 2006.

Maksimala H, produkcija no mikroorganismiem ir 7,1 moli H, uz molu glikozes, ko sa-
sniedz Lactobacillus delbrueckii savienojuma ar fotosintizéjoso baktériju Rbodobacter sphaeroides
RV (Asada, Tokumoto, Aihara, Oku, et al. 2006). Genétiski parveidotas E.coli spéj producét pat
23,6 g H, uz barotnes litru viena stunda ar efektivitati virs 90 %, kad formiats pievienots barot-
nei (Maeda, Sanchez-Torres, Wood 2008; Yoshida, Nishimura, Kawaguchi, Inui, Yukawa 2007).
Lai izveidotu biologiski iegtita idenraza kurinama elementus (PEM FC), nepiecieSams udenraza
pliismas atrums 23,9 mol/h (1,0 kW PEM FC), 119, mol/h (5,0 kW PEM FC). Sobrid, izman-
tojot fermentacijas procesu, var iegit 21 mmol/h uz vienu litru barotnes, tie$o fotolizi, — 0,07
mmol/h uz vienu barotnes litru, netieo fotolizi, — 0,4 mmol/h uz vienu barotnes litru (Levin,
Lawrence, Love 2004). Izveidojot lielus reaktorus vietas, kur ir pietickoss siltums un/vai gaisma
(tuksne3os, icksgjas juras, anacrobo procesu gadijuma — pat zemes dzilés), jau odien iespéjams
izveidot tadas biologiskas sistémas tdenraza iegusanai, kuras spéj nodrosinat nelielas un vidéjas
jaudas kurinama elementu nepartrauktu darbibu.

LU Biologijas fakultaté eksperimentos tdenraza producéanas spéju parbaudei tika iz-
mantotas baktérijas Escherichia.coli (Migula 1895), Castellani un Chalmers 1919, LMKK
celms 332 no Latvijas Mikroorganismu kultaru kolekcijas. Celms sanemts no L. Tarasevica var-
da nosaukta Valsts Medicinisko biologisko preparatu standartizacijas un kontroles zinatniski
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pétnieciska institata (Krievija, Maskava), savukart tur tas iegiits no Amerikas Tipveida kultiru
kolekcijas (ATCC celms 25922). Celma numuri citas kolekcijas: DSMZ 1103, NCIB 12210,
CCM 3954, CIP76.24, CNCTC5276,IF0 15034, JCM 5491, LMG 8223. Tika izveidots re-
aktors (sk. 7. attélu), kur§ pievienots masspektrometram gazu analizu veikSanai, ka ari aprikots
ar mikrosensoriem barotné izskidusa skabekla un Gdenraza gazu mérisanai.

Veicot mérijumus testsistéma septinas stundas, tika novérots idenraza koncentracijas pie-
augums un skabekla koncentracijas nemainigums (8. attéls). Novérots, ka idenraza gazes kon-
centracija saka picaugt tikai otraja stunda péc fermentacijas procesa sakuma (par fermentacijas
sakumu tika pienemts laiks, kad barotnei ar mikrosensoriem tika pievienota glikoze). Maksi-
malais idenraza veido$anas atrums, kas sasniegts testsistéma, ir 612 umoli 0,05 minatés vai 1,4
mmoli (2,4 mg) | stunda uz 43 mg proteina, tas ir, 32,6 umol uz 1 mg proteina. Salidzinaju-
mam Maeda (Maeda, Sanchez-Torres, Wood 2008) ar E.coli dabigo celmu B 25113 ieguva
24 umol uz 1 mg proteina. Saja eksperimenta @idenraza koncentricija saka pakapeniski pieaugt
otraja stunda péc fermenticijas procesa sikuma — no 23,7 pmol//lidz pat 2237,01 umol//. Sads
kapums novérots nepilnu divu stundu laika. Iz8kidusas adenraza gazes koncentracijas maksi-
mums (2481,04 pmol// vai 2,5 mmol//) tika sasniegts ceturtaja stunda péc fermentacijas pro-
cesa sakuma. Péc maksimuma sasnieg$anas adenraza koncentracija testsistéma saka kristies.

Gézes
lavags

Argona balons
Ar argonu pidis malsss

Testsistéma ar baktériju kuftdru

7. attéls. Eksperimenta sistéma mérijumu veik$anai ar masspektometru RG4; parauga méginats nodrosinat anaero-
bas vides apstaklus.

Kopsavilkums

Masdienu energijas ieguves metodes ir balstitas galvenokart uz neatjaunojamo energoresursu
izmantosanu. Fosilais kurinamais ilgtermina nav perspektivs energijas avots, un blakusproduk-
ti, kas rodas ta sadeg$anas rezultata, piesarno vidi. Arvien vairak sak izmantot alternativos ener-
goresursus — saules, geotermalo, véja energiju. Udenradis tiek uzskatits par vienu no perspekti-
vakajiem nakotnes energijas neséjiem, jo tas ir 2,75 reizes efektivaks par ogladenrazu degvielam
un izmanto$anas procesa vienigais galaprodukes ir tirs adens tvaiks. H, uz zemes briva veida
nav sastopams, tapéc to ieglst no naftas produktiem, tdens elektrolizé, biologiskas sistémas.
Pétijumus par idenradi un ta tehnologijam Latvija veic Latvijas Universitaté (Cietvie-
lu fizikas institata, Biologijas un Kimijas fakultatés), Rigas Tehniskaja universitaté (Energéti-
kas un elektrotehnikas fakultaté, Koksnes kimijas institita) un vél dazas laboratorijas. 2005.
gada Latvija ir nodibinata tdenraza asociacija, bet 2008. gada Latvija ir atbalstijusi regulu EK
521/2008 par kopuznémuma “Kurinama elementi un tdenradis” izveidi Eiropa. Latvijas Uni-
versitates Cietvielu fizikas institiita Udenraza un gazu sensoru laboratorija norit darbs pie trim
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8. attéls. Mérjjumi ar mikrosensoriem testsistéma fermenticijas procesa laika (7,4 stundas) parauga ar E.coli.

butiskakajam adenraza ekonomikas tehnologijam — adenraza iegtisanas, adenraza uzkrasanas
un @denraza izmanto$anas siltuma un elektribas razosanai. Sos pétijumus atbalsta ari valsts pé-
tijumu programma energétika, lai nakotné Latvija spétu sevi pilniba nodro$inat ar energoresur-
siem gan elektroenergijas razo$ana, gan siltumapgadé, gan degvielu transporta sektora.

Biologiski iegtito Gdenradi sauc par biotdenradi, to var iegut piecos veidos: adens tiesa-
ja biologiskaja fotolizé, tdens netiesaja biologiskaja fotolizé, fotosintézé anacrobos apstaklos
(gaismas fermentacija), tumsas fermentacija un hibridas sistémas. Vairak bitu japéta idenraza
ieguve, izmantojot mikroorganismus dazados bioreaktoros. Iespéja izmantot rapnieciskos at-
kritumproduktus ka substratu fermentacijai lauj samazinat vides piesarpojumu un iegut energi-
ju otrreizéjas izmantosanas procesa.

Saja darba ir izstradatas testsistémas baktériju adenraza producésanas spéjas novértésanai.
Tas lauj novértét tidenraza veido$anas kinétiku laboratorijas modeli atbilstosi dabiskajam sis-
témam. Maksimalais Gidenraza veido$anas atrums, kas sasniegts testsistéma, ir 612 umol 0,05
miniités vai 1,4 mmol (2,4 mg) | stunda uz 43 mg proteina, kas ir 32,6 umol uz 1 mg proteina.
legiitie mérijumi salidzinami ar literatiira aprakstito pétijjumu rezultitiem. Udenraza veidosa-
nas kinétikas pétijumi pierada, ka skidraja fazé izskidusa adenraza koncentracija ir desmitiem,
pat simtiem reizu augstaka neka gazes fazé detekeétas un tdenraza veido$ana samazinas, sasnie-
dzot tdenraza koncentracijas maksimumu.
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Apgérba integréta mikroklimata kontroles sistéma

Ingrida Sahta, llze Baltina, Juris Blims

Kopsavilkums

Cilveka kermenis visefektivak funkcioné noteiktos vides apstaklos. Parak augsta apkartéjas
vides temperatira var izraisit veselibas problémas. Viedapgérbs ar integrétu dzeséjoso sisté-
mu ir viens no risinadjumiem mikroklimata reguléSanai. P&tijuma apskatito apgérba integréto
mikroklimata kontroles sistému darbina saules baterijas sarazota energija. lzstradajuma izga-
tavoSanas procesa tiek veikti pétijumi dzeséjosas sistémas optimizésanai. Eksperimentos ar
termoelektrisko moduli — Peltjé elementu —, daZada rupjumavara, bronzas un térauda pavedie-
niem, at8kiriga blivuma dranam, ka ari ar vara foliju novéro, ka vara folija nodro$ina nepiecie$a-
ma siltuma daudzuma aizvadi$anu, savukart vara pavedienu dranas, kas péc savas struktdras
un ipadibam batu piemérotakas integréSanai apgérba, uzrada ne tik apmierinodu rezultatu.

Atslégas vardi: viedapgérbs, Peltjé elements, mikroklimats, saules baterijas

levads

Mikroklimats ir cilvékam nozimigs faktors optimalu darbaspéju uzturé$anai un labsajatas no-
dro$inasanai. Vislabveligakie apkartéjas vides apstakli ir tad, ja gaisa temperatara ir 21-26 °C
un gaisa mitrums ir 60% (Wet Bulb Globe Temperature 2009). Paaugstinatas gaisa tempera-
taras apstaklos ir iespéjamas veselibas problémas, ka ar psihiska rakstura sarezgijumi, kas var
izraisit ne tikai darba kvalitates pazeminasanos, bet ari cilvéka vitalo organu disfunkciju.

Viena no apgérba svarigakajam funkcijam ir cilvéka labsajatai un augstam darbaspéjam
atbilstosa siltuma komforta nodrosinasana. Kop$ seniem laikiem cilveki ir mekl&jusi veidus,
ka ar apgérbu pasargat sevi no parak zemas vai parlicku augstas apkartéjas vides temperatiiras
ietckmes. Masdienas termoregulaciju ar apgérbu risina, gan speciala térpa iestradajot dzesgjosa
skidruma plasmas sistémas, gan izmantojot siltumu reguléjosus materialus, kas raditi ar “aug-
stajam tehnologijam” no specifiskam skiedram un pavedieniem vai integréjot dranas sastava
agregatstavokli mainoSu vielu kapsulas (PCM — Phase Changing Materials), gan ari veidojot
ipasas struktiras dranas ar membranam vai izgatavojot flisu utt.

Viedapgeérbs ar integrétu dzesgjoso sistému ir alternativs risinajums mikroklimata regu-
lesanai. Sada tekstilizstradajuma izgatavosanas process ir saistits ar da?adam zinatnu jomam,
pieméram, dizainu, informacijas tehnologijam un fiziku, kuras savstarpéji ir saistitas tekstilteh-
nologija.

Mikroklimata dzesé$anas iespéjas, izmantojot apgérbu

Pazistamaka komerciali pieejamo apgérbu mikroklimata reguléjosa funkcija ir sildisana, kas
izpauzas, pieméram, ka viedapgérbi ar iestradatiem sildosajiem elementiem. Mazak tirdznie-
ciba ir pieejami apgérbi ar specializétu dzeséjoso funkciju. Apgérba iespéjams integrét da-
zadas dzeséjosas sistémas, kas darbojas saskana ar dazadiem dzesé$anas principiem — termo-
dinamiskim metodém, pieméram, Eriksona ciklu, Peltjé efektu, Tomsona efektu, optisko
dzeséSanu, ka ari dzesé$anu, izmantojot endotermiskas kimiskas reakcijas, dazadas dzesgjosas
vielas un agentus (Bansevicius et. al. 2007, 3-6).
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Iespéjamie risinajumi komerciali pieejamiem dzeséjosiem apgérbiem:

e apgérba integréta dzesé¢josa skidruma plasma;

e dzesésana ar gaisa plasmu;

e dzese$ana ar ledus vai zelejas paketém;

e agregatstavokli maino$u materialu pake$u izmantosana;

e dzese$ana iztvaikoSanas rezultata u. c.

Tomér $adiem izstraddjumiem ir konstatéti ari trakumi un nepilnibas, pieméram, iero-
bezota apgerba valkataja mobilitate, jo apgérbiem ar integrétu dzeséjosa Skidruma un gaisa
plasmu $kidruma rezervuars un siknis ir stacionari; ir iespéjama mitruma kondensé$anas zem
apgérba; $adu apgerbu masa ir saméra liela (= 4 kg); islaiciga iedarbibas efektivitate (parasti - 1
lidz 1,75 h); ilgsto3a konstanta aukstuma sajiita cilvéka organisma var izraisit vazokonstrikciju

(asinsvadu saaurinasanos) (The Dangers Of Heat Stress 1997/2009).

Pétijumi mikroklimata kontroles sistémas izstradei

Saja pétijuma tiek apskatita cita veida mikroklimatu reguléjosa sistéma, kuras darbibas pa-
mata ir apgérba integréjami termoelektriskie dzesinataji (Peltjé elementi).

Kaut ari mikroklimata dzesé$ana ar apgérba integrétiem Peltjé elementiem nav izpla-
tita, tomér pasaulé jau ir izstradatas un patentétas vairakas $adas dzesé$anas sistémas. Tas
atskiras gan ar sistémas darbinasanai izmantojamo stravas avotu, gan ar siltuma aizvadisanas
tehnologiju uz termoelektriska modula auksto pusi, gan ari ar veidu, ka tiek dzeséta ele-
menta silta puse. Lidz ar to par Peltjé elementu integrésanas iespéjam apgérba un vienlaikus
arl apgérba funkcionalo prasibu saglabasanu minami $adi pieméri: dzeséSana ar vairakiem
termoelektriskajiem moduliem (United States Patent No: US 6,739,138 B2 2003), ar in-
tegrétu siltummainas sistému (United States Patent No: US 7,186,957 B2 2004) un gaisa
kondicionieri (United States Patent No: US 6,823,678 B1 2004). Ja $adus izstradajumus in-
tegré valkasanai piemérotos produktos, tick uzraditas gan prieksrocibas, gan trakumi. Batu
japiemin $adi trakumi:

1) dzesésana ar vairakiem termoelektriskajiem moduliem rada papildus masu apgérba
un ierobezo tvaika vadamibu;

2) dzesésanai ar integrétu siltummainu un caurulvadu sistému jaizmanto daudz dazadu
detalu, kas var izraisit konstrukcijas nestabilitati un sarezgit integrésanas iespéjas;

3) lielakoties dzesésanai ar Peltjé elementiem izmanto stacionaru stravas avotu, kas
ierobezo mobilitati, turklat dzeséjosas konstrukcijas ir apjomigas.

lepriek$minéta dzeséjoso apgérbu izgatavosanas pieredze ir pamats mikroklimatu regu-
léjosa viedapgérba prototipa koncepcijas izstradei un pétijumiem.

Pétijuma mérkis: izveidot tadu mikroklimata kontroles sistému, kura nav skidru, gazvei-
da vai plastosu vielu, bet siltuma novadisanas funkcija tiktu realizéta, izmantojot siltuma vadi-
$anas procesus cietvielas, ka ari sistému darbinatu mobils un dabai draudzigs energijjas avots.

Dzesgjosa viedapgerba elektriska kéde veidota no $adiem elementiem: termistora, kas,
temperatirai svarstoties, maina stravas pretestibu; saules baterijam — energijas raZotajam;
akumulatoriem — energijas uzkrasanai; slédza — tastattras; Peltjé elementiem — siltuma plas-
mas regulatoriem; elektribu vadosiem pavedieniem/vadiem (sk. 1. attélu).

Lai nodrosinatu labaku saules un gaismas staru uztver$anu, vestes prototipa saules bateri-
jas ir iestradatas prick$dalas un mugurdalas plecu rajona. Saules baterijas novietojamas nepie-
cieSama skaita (stravas nodroinasanai) plecu atdalas virspusé (sk. 2. attélu).

saules baterija.
Peltjg elementi

fermistors

kentroles sistéma

1. artéls. Viedapgerba prototipa kopskats.

2. attéls. Saules bateriju izvietojums.

Peltjé elements ir elektrotermiskais parveidotajs, kura darbibas pamata ir Peltjé efekes: stra-
vai plustot cauri elementam, tas uzrada temperatiiras starpibu vai temperatiiras starpibas rezul-
tata rodas stravas plisma (Peltier-Element 2009). Cetri Peltjé elementi, kas gérba pilda dzesgjoso
funkciju, novietoti vestes mugurdalas lapstinu rajona. Katram elementam auduma paredzéts
“lodziny” (sk. 3. attélu) ta, lai nodrosinatu clementa sildo$ajai virsmai piestiprinata “radiatora”
atra$anos virsdranas virspusé, savukart elementa dzeséjosai virsmai piestiprinata metala materia-
la, kas paredzéts dzes¢josas virsmas palielinasanai, atrasanos virsdranas apakspusé.

I e R

3. attéls. Peltjé elementu iestrada$ana apgérba.
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Elektroniska kontroles sistéma, kas ievietota apgerba tai speciali paredzétas kabatas,
nodrosina optimalu sistémas darbibas rezimu, temperatiiru zem apgérba, dzesé$anas pakapi
un citus parametrus. Elektriskas sistémas izgatavosanas procesa veikto eksperimentu rezultati
layj secinat:

1) saules bateriju saraZotais spriegums ir ievérojami atkarigs no apgaismojuma un savu

maksimalo vértibu sasniedz tikai saules gaisma;

2) iepriek$ minétais novérojums nosaka, ka saules baterijas nevar tie$i darbinat Peltjé

elementus, tas izmantojamas akumulatoru uzladéanai;

3) tick noteikti ari optimalie stravas un sprieguma raditaji, kas nepiecie$ami sistémas

darbibai.

Sistémas izstradasanas un pirmo eksperimentu laika tiek atklats, ka siltuma aizvadiSanai
paredzétais materials — metala siets, kas piestiprinats Peltjé elementa aukstajai pusei, — nespéj
nodro$inat nepiecie$amo dzesé$anas efektu atbilstosa laukuma. Tadé] rodas nepiecieSamiba
veikt eksperimentu sériju tada atbilstosa siltumvado$a materiala atrasanai, kur§ spétu nodrosi-
nat dzesé$anas efektu 50-60 mm attaluma no Peltjé elementa aukstas virsmas.

Eksperimentos ar termoelektrisko moduli — Peltjé elementu, dazada rupjuma vara, bron-
zas un térauda pavedienu, at$kiriga blivuma dranam, ka ari ar vara foliju tick novérots, ka
nepiecieSama siltuma daudzuma aizvadiSanu nodrosina vara folija, savukart metalu pavedienu
dranas, kas péc savas struktiras un Ipasibam batu piemérotakas integréSanai apgerba, uzrada
ne tik apmierino$u rezultatu. Ar vienada rupjuma pavedieniem — audiem un $kériem —, vie-
nada blivuma vara un bronzas dranam, ka ari vara foliju veikto mérijumu rezultati apkopoti
diagrammas (sk. 4. un 5. attélu). Mérijumos, kas veikti uz dranu virsmam 6 cm (4. attéls) un
3 cm (5. attéls) attaluma no Peltjé elementa aukstas puses, netick konstatétas véra nemamas
temperatiras izmainas. Savukart likne, kas apraksta vara folijas mérfjumu rezultatus, liecina
par temperatiiras izmainam: par ~ 4 °C 3 cm attaluma (5. attéls) un par = 2 °C 6 cm attaluma
(4. attéls) no Peltjé elementa aukstas virsmas.
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4. artéls. Mérijumi 6 cm attdluma no Peltjé elementa aukstas virsmas.
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S. artéls. Mérijumi 3 cm attaluma no Peltjé elementa aukstas virsmas.

Vara folija nodro$ina nepieciesamo aukstuma izplatiSanos Peltjé elementa dzeséjosas pu-
ses apkartng, lidz ar to tick nodro$inata nepiecieSama dzeséjosas sistémas darbiba un apstip-
rinats §1 pétijuma meérkis: izveidot mikroklimata kontroles sistému, kur siltuma novadisanas
funkcijas pamata ir siltuma vadi$anas procesi cietvielas. Tomér probléma, kas saistita ar dze-
s¢josas virsmas palielinasanos apgerba, ja taja integré Peltjé elementus, palick aktuala. Metala
folija ir neelastigs, adens tvaiku un gaisa necaurlaidigs, ka ari kermena kustibas ierobezojoss
materials, lidz ar to folija nav piemérota integrésanai apgerba, it ipasi — zonas, kas atrodas tuvu
cilvéka adai. Turpmak jadoma par tadas dzeséjosa materiala sistémas izveidi, kura neierobezotu
apgérbam izvirzamas prasibas.

Secinajumi

1. Ir iespéjams darbinat dzeséjoso sistému ar saules bateriju sarazoto energiju.
2. Ar vara foliju iespéjams aizvadit siltumu gan 3 cm, gan 6 cm attaluma no Peltjé elementa
dzeséjosas puses.
3. Vara foliju nepiecie$ams aizvietot ar materialu, kas neierobezotu apgérbam izvirzamas pra-
sibas un funkcijas.
4. Turpmak pétama joma: viedas sistémas integré$ana apgérba un apgérba izgatavosana.
Probléma, kas saistita ar dzeséjosas virsmas palielina$anos apgérba, ja taja integré Peltje
elementus, paliek aktuala. Jadoma par tadas dzeséjosa materiala sistémas izveidi, kura neierobe-
zotu apgérbam izvirzamas prasibas un ta funkcioné$anu, vienlaikus nodrosinot efektivu mik-
roklimata regulé$anu ar Peltjé elementiem.
Minéto problému novér$anas gadijuma iespéjamie viedapgérba prototipa turpmakie iz-
mantosanas risinajumi ir paredzami veselibas aizsardzibas, medicinas un armijas vajadzibam,
pieméram, armijas apgérba izveidei darbibai tuksnesa apstaklos, ugunsdzéséju darba apgérba.
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Edmunda A. gadijums.
Parvietota alfa labojumu sistéma

Bartaku

Kopsavilkums

“Edmunda A. gadijums. Parvietota alfa labojumu sistéma” ir Bartaku eseja par parvietotas Zirafes
parmainam pilsétas zoodarza - blakus varenai upei, iespaidiga kalna pakaj€, varena valsti — kas
ievac energiju dziedinaganai un iedzivotaju aizsargadanai no kaitigiem energijas ierogiem.

Atslégas vardi: futurologija, energijas ievaksana, elektriskais kars, tdenu kari, upju pilsétas

Attéls: FoAM — Theun Karelse

Uz dienvidaustrumiem no upes, kas ir varenaka par visaim upém, no upes, kuras speku apslépj
ar¢ji mieriga straume, no upes, kas sevi nes senus mitus un varenas atminas, kas sniedz garigu
un elektrisku energiju, — tas ir noticis Seit, pilsétas jucekligaja plauma, lidzenumos pie varena-
kajiem kalniem — Edmunda A. gadijums.
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Edmunds A. ir ipatnéja funkciju sajaukuma rezultats pilsétas botaniskaja zoodarza — augu
un dzivnieku darza. Vispar ir arkartigi grati raksturot ticibu, kas piemit Edmundam A. — Zira-
fei, kuras galva slejas pari sarkanai kiegelu sienai, kas pilniba aptver vinas paréjo kermena dalu,
atstajot nedaudz vietas gaisa cirkulacijai gar kajam. Edmunds A., lidzigi nevieta novietotam
margrietinu pukupodam, ir pamests lidzas lidojosajiem pértikiem puscela uz botaniska zoodar-
za apslépto markéto augu nodalu.

Pilsétu, upi, pierobezu, kalnus un talu aiz tiem eso$as zemes nesen ir skarusas parmainas.
Tas jutamas pat zoodarza, kur par izsmalcinatas sistémas dalu ir kluvis Edmunds A. kopa ar
diviem blakus eso$ajiem tuksajiem, sarkanajiem “podiem”, kas liecina par divu ieplanotu Zirafu
iztrakumu, kuras pazudu$as mantojuma atstatas, sastingusas birokratijas izstieptaja pasaule.

Lai turpmak novérstu pasnavibas zemienes sievie$u populacijas vida, ir izveidota sistéma.
Zoologiskaja darza médz ierasties jaunas sievietes, lai izbeigtu savu dzivi, ielecot tigera bedré.
Ta sastav no divam vienvietigam telpam — kadreizéjiem Zirafu podiem —, kas pilniba noklatas
ar nertséjosu téraudu, kas pasarga smalko kermenu vielmainu no kaitigajiem psihotrono iero¢u
elektromagnétiskajiem vilniem. Stundu ilga uzturésanas $ajas telpas veicina smadzenu alfa vilnu
atjaunos$anos un attisti$anos. Izmantojot vibracijas un siltuma energijas uzkrasanu, Edmunda
A. kermena energjija darbina gan monitoringa ierices (elektroencefalografu), gan bezvadu sisté-
mu (datu reallaika parsitiSanu uz mediciniskajam iestadém), gan ari elektrisko durvju sledzeni
ar iecjas kodu.

Elektromagnétisko vilpu “uzbrukumi’, domajams, nak no ekspansivajiem grupéumiem
ziemelaustrumos, kuri atrodas kalnos un kuru mérkis ir radit nekartibas un haosu tuvéja piero-
beza. Nesen tika pieradits, ka kaitigas frekvences izskaidro lielo pasnavibu skaitu plésigo putnu
vidg, kuri vairuma ar lielu atrumu ietriecas kada akmenaina kalna nogazé talak uz dienvidiem.

Tikmér Edmunds A., izslgjis galvu starp kokiem, sajut tdens limena cel$anos upé, kas ir
augstaks neka citkart paisuma periodos. Tas gaisam un gaismai prérijas, pilséta, pie robezam un
vinpus tam liek sajaukties ar upes tdeniem, zivim un delfiniem. Vérieniga tiri$ana ar iztuksota-
jiem kalniem atkal iedibinas cienu pret upi, tas vésturi noteikti padarot zimigaku. Vésturi, kas
aizsakas, pirms paradijas kalni.

Edmunds A. to visu parlako ar atvértu sirdi, joprojam atrodoties nevieta, tatu galu gala
upe vinu atbrivos no “poda”

Guvahati, Asamas stats, Indijas ziemelaustrumi
2009. gada decembri

PhoEf atvértais komposts
TieSsaisté picejams http://libarynth.org/luminous/phoef

Bartaku darbibu atbalsta:
Flamu kopienas komisija (Vlaamse Gemeenschapscommissie, Brisele, Belgija)
Starpdisciplinara laboratorija FoAM (Brisele, Belgija, http://fo.am)

Renewable tikla makslinieki —
ilgtspéjigas nakotnes mekléjumos

Rasa Smite, Raitis Smits

Kopsavilkums

Makslinieki ir vieni no tiem, kas ilgtspéjigas nakotnes mekléjumos globalo konstruktu vieta pie-
dava atgkirigu, ikdienas pieredzé balstitu pieeju, izmantojot tikloSanas stratégiju, starpdiscip-
linaru praksi, atvérta koda, “dari pats” un citas socialas lidzdalibas idejas. Balstoties 20. gs. 90.
gadu jauno mediju sadarbibas tiklu un kreativo kopienu pieredze, makslinieki Sodien tikloSanas
praksi turpina attistit, mekléjot arvien jaunus rado$as darbibas laukus un veidojot attiecibas,
kas ir starpdisciplinaras. Pétijuma objektam (tTkla kopienam) parvirzoties no jauno mediju tTk-
lotas vides uz starpdisciplinarakiem laukiem, maksla, kas ilgtspéjibas mekléjumos atstaj savu
autonomijas poziciju, klast par atslégas elementu jaunu attiecibu veidoSana starp dazadam sa-
biedribas sféram. Rodas jautadjums:vai $ada tendence ir saistita vienigi ar jaunu makslas un so-
cialas komunikacijas formu mekléjumiem? Vai ar1 ta iezimé jaunas paradigmas raSanos? Lai to
noskaidrotu, pétijuma tiek analizéti 8adas starpdisciplinaras (jeb hibridas) makslas procesi un
ietekmes. P&tijuma pamaté ir nesen izveidotas Renewable (Makslas un atjaunojamas energijas)
tikla makslinieku kopienas gadijuma izpéte. Mérkis ir noskaidrot §is kopienas dalibnieku jaunos
kreativas darbibas laukus, socialas ricibas jégu, lidzdalibas un sadarbibas motivacijas.

Ta ka &is ir starpdisciplinars — sociologisks makslas pétijums, tad taja izvirzam divas pa-
ralélas analitiskas kategorijas — attiecibu procesus un attiecibu estétiku. Balstoties uz tam, Re-
newable kopiena vienlaikus tiek pétita gan ka “organizéta tikla” piemérs, gan ka sociali politisks
makslas projekts. Pétijuma izmantotas kvalitativas metodes — intervijas ar kopienas dalibnie-
kiem. Labakas uzskatamibas dél izmantota ari socialo tiklu analize, kas karté Renewable kopie-
nas dalibnieku tiklojumus.

Nosléguma tiek izdariti secinajumi, kas interpreté raksturigakas tendences starpdiscipli-
naras makslas un tikla kultdras attistiba 21. gadsimta otras desmitgades sakuma.

Atslégas vardi: tiklu kopienas, hibridie tikli, starpdisciplinara maksla, ilgtspéjiba, atjaunojama
energija, attiecibu estétika

levads

“Ilgtspéjigas pasaules mekléjumi var izdoties, bet tie var ari izgazties. Ja izgazisies, pasaule klas
neiedomajama. Ja tie izdosies, pasaule klas neiztélojama. Praksé cilvéki guis dazadas sekmes.
Ritdienas pasaule bis daléji neiedomajama un dalgji neiztélojama.” (Sterling 2005)

Klimata izmainas, ekologiska un ekonomiska krize norada, ka lidz$inéjas saimnicko$anas
metodes, materiali, dizains un razo$ana ne vien nav ilgtspéjigi, bet ir pat kaitigi — gan cilvékiem,
gan apkartéjai videi. Jaunas idejas un radosa pieeja Sobrid ir vajadziga visas nozarés. Vizijas par
pasaules bojaeju Zemes energijas resursu iztéré$anas un ekologiskas katastrofas dél ir pienacis
laiks aizstat ar dzivotspéjigam alternativam. Makslinieki ir vieni no tiem, kas ilgtspéjigas nakot-
nes mekl&jumos globalo konstruktu vieta piedava atskirigu, ikdienas pieredzé balstitu pieeju,
izmantojot tikloSanas stratégiju, starpdisciplinaru praksi, atvérta koda, “dari pats’, ka ari citas
kreativas sadarbibas un socialas lidzdalibas idejas.
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Nesen izveidota Renewable' tikla makslinieku kopiena, balstoties 20. gs. 90. gadu jauno
mediju sadarbibas tiklu un kreativo kopienu darbibas pieredzg, Sodien tiklosanas praksi turpina
attistit, mekléjot arvien jaunus rado$as darbibas laukus. Hibridas attiecibu formas un jaunas
picejas tick meklétas, makslu kombingjot gan ar zinatni, gan lauksaimniecibu, tehnologijas —
ar dabu, atvérta koda idejas — ar folkloras pétijumiem, socialas akcijas — ar urbano darzkopibu,
partikas razo$anu — ar atvértam informacijas sistémam, kultiiras mantojumu — ar alternativas
energijas tikliem. Darbibas laukam parvirzoties no jauno mediju tiklotas vides uz starpdiscipli-
naram aktivitatém, sociali tehniskas attiecibas $ados starpdisciplinaros jeb hibridos kreativajos
tiklos klast vél komplicétakas, vél sarezgitak “izsekojamas”

Pétijuma pamata ir Renewable tikla dalibnicku gadijuma izpéte, kuras mérkis ir analizét $ada
starpdisciplinara tikla un hibridas makslas kopienas procesus un ietekmes, lai noskaidrotu to soci-
alas ricibas jegu, lidzdalibas un paSorganizacijas motivacijas, ka ari analizétu socialas un kreativas
darbibas laukus un izpausmes formas. Ta ka “komunikacija tiklos ir par attiecibu procesiem, nevis
reprezentacijas procediiram” (Rossiter 2006, 13), tad par izejas poziciju $aja pétijuma tick uzska-
titas attiecibas. Renewable tikla gadijuma attiecibu procesi tiek analizéti jaunu ilgtspéjibas pieeju,
starpdisciplinaru makslas un socialo komunikaciju formu mekléjumu konteksta.

No vienas puses, attieciba uz socialas organizacijas formu, kas Renewable tikla ir “starpdis-
ciplinara, izplatosa un sadarbiba balstita”, Renewable makslinieku kopiena ir aplikojama ka “or-
ganizétais tikls” (Rossiter 2006, 13—14), kas ir Neda Rositera un Gerta Lovinka piedavatais kon-
cepts jaunai institucionalai formai. Lai paraditu attiecibas ka tikla savienojumu strukearu, kada ir
$ados pasorganizéjosos tiklos, pétijuma tika izmantota ari tiklu karté$ana (socialo tiklu analize).

No otras puses, $is ir arT makslas pétijums, kura tick aplakoti jaunu hibridas un tikla maks-
las formu mekléjumi. Laikmetiga maksla saskana ar Burjo ir dislocéta socidlaja starptelpa®. Ta
ka Renewable makslinieki “pievérsas attiecibu sférai un problematizé to” (Burjo 2009 [2002],
16-17), faktiski pat vairak — ari risina to, tad vélamies ari aplikot tikloto makslu ka sociali po-
litisku projekeu, analizéjot tas ietekmi uz sabiedribu. Turklat — ta ka runa pamata ir par starp-
disciplinaram makslinieku kopienam, un “makslai nav citas funkcijas ka tikai bat saskarsme”
(Bourriaud 2009 [2002]), tad vienlidz butiski ir runat ari par attiecibu estétiku, kas veidojas
socialaja starptelpa.

Ta ka $is pétijums ir starpdisciplinars — sociologisks un makslas —, tad izvirzam divas pa-
ralélas analitiskas kategorijas: attiecibu procesus un attiecibu estétiku. Balstoties uz tam, Reze-
wable kopienas piceja ilgtspéjibas jautajumiem vienlaikus tick pétita gan ki “organizéta tikla”
piemérs, gan ka sociali politisks makslas projekts.

Energijas un informacijas kopsakaribas

« C oo . - . . . . . - - . . . - - . . .
Energija un informacija ir vieni no visgratak izprotamajiem konceptiem tadel, ka tie ir Visuma
butibas pamata.” (Osborne 2004)

Energija un informacija bija 20. gadsimta nozimigakas aktualitates, un, skiet, 21. gadsimta
tas klas vél nozimigakas. Ta ka So abu faktoru mijiedarbiba ir ari Renewable tikla konceptualas
attistibas pamata, tad par izejas poziciju un teorétisko pamatu $aja pétijuma uzskatam

1 Renewable tikls — Seit lietots saisindjums no Network for Art and Renewable Energy Technologies (dibin. 2009).
Piccjams tieSsaisté: hetp://renewable.rixc.lv

2 Terminu “starptelpa” lictoja Karlis Markss, lai raksturotu tirgus sabiedribas, kas atrodas arpus kapitalistiskas
ekonomikas ietvariem, jo tas nepaklaujas pelnas likumiem (péc Burjo 2009 [2002], 16).

informacijas un energijas savstarpéjo attiecibu risinasanu. Ja 90. gadu kreativo tikla kopienu’

uzmanibas centra bija informacija, tad $odien vienlidz akeuals ir kluvis exerdijas jautajums. Tas
ir likumsakarigi, jo, stradajot ar datoriem un citam elektronisko mediju tehnologijam, més,
mediju makslinieki, tapat ka visi citi, izmantojam elektribu. Arvien jaunaku informacijas un
komunikacijas technologiju (pieméram, mobilas ierices un bezvadu tikli) attistibas rezultata
picaug energijas patérins, paliclinas elektromagnétiska starojuma blivums apkartéja vidé un
strauji novecojosas ierices piesarno dabu. Tadé] jauno mediju makslinieki, kas reiz bija vieni no
pirmajiem, kuri informacijas tehnologijas izmantoja radosi, Sodien vélas skatit $is tehnologijas
plasaka - ilgtspéjigas sabiedribas attistibas — konteksta, mekl&jot alternativas pieejas un risinot
attiecibas starp informaciju un energiju.

Informacijas un energijas tehnologiju sapliianas redzamakais piemérs ir ta dévétais “ener-
gijas internets”. Ta pamata ir ideja aprikot elektroenergijas sistémas ar datoriem, pievienot di-
gitalos sensorus un talvadibas kontroli, tadéjadi izveidojot ta dévéto “gudro” energosistému jeb
“energijas internetu” (Friedman 2008). Tada veida tiktu panakta gan energijas patérina liclaka
parredzamiba, ta veidiem, daudzumu, gan digitalizéjot tiktu mainitas novecojusas energijas in-
frastruktiiras, gan patérétajam butu iespéja pieslégt $aja tikla savus atjaunojamas energijas (sau-
les, véja) avotus, kas kopuma dotu iespéju ievérojami efektivak izmantot energiju un samazinat
“oglekla pédas” rezultata radusos siltumnicas efeketu.

Ka elektroenergiju un tas patérinu padarit redzamu ikdienas lietotajam? So problemu
ir risinajusi arl Interaktiva institata dizaineri un makslinieki Zviedrija, producgjot celojosu
izstadi “Vizualais spriegums” (Visual Voltage*). Energijas dizaina studijas’® izstradatajam ob-
jektam “Zieda lampa” ne tikai ta gaisma, bet ari forma atspogulo elektribas patérinu majas.
Patérinam samazinoties, “Zieda lampa” lénam atveras un “uzzied”, savukart, elektribas patéri-
nam palielinoties, lampa aizveras, tadéjadi ietekméjot izstarotas gaismas kvalitati. Cits dizaina
objekts — “Energijas aizkars” — konceptuali parveido ierasto uzskatu par aizkariem ka gaismas
kontrolésanas lidzekli telpa. Saja gadijuma, lai uzkratu gaismu, aizkaram jabit aizvilktam.
Cilvekam jaizvélas — vai nu atvért aizkaru un baudit dienasgaismu, vai aizvilkt to un uzkrat
energiju vélakai izmantosanai.

Sie pieméri parada ne vien informacijas un energijas kopsakaribas jauno tehnologiju attis-
tiba, bet ari to, cik aktuali ir energijas patéréSanas sistémas padarit gan redzamakas, gan caurspi-
digakas un atvértakas. Jo ki apgalvo astrofizikis Gevins Starkss (Gavin Starks), “vairs nav laika
slegtam sistémam”. Starkss parstav citu jauno pieeju energijas problému risinasana — publiskot
energijas patéréSanas datus un padarit tos atklati pieejamus. Starksa iniciétaja projekta AMEE®
(Avoiding Mass Extinctions Engine/“Novér$ot masu iznicina$anas mainériju”) ir izmantota at-
vérta koda pieeja. AMEE ir interneta platforma, kas seko jebkuras energijas patérinam visa pa-
saulé. Ta apkopo visus uz Zemes eso$os modelus, metodes, standartus un emisijas faktorus at-
tieciba uz CO,, siltumnicefekta gazém, energiju un vides novértéjumu (biznesa, éku, produktu,
individu, valstu, piegadataju kézu utt.), ka ari visus citus energijas patéréanas datus (degvielas,
tdens, atkritumu, kvantitativos un kvalitativos faktorus). “4MME karté, méra un seko visiem
energijas patérina un aktivitaSu datiem uz Zemes un to ictekmei uz vidi” (AMME) Ta tiecas
padarit informaciju par energijas patérésanu un “oglekla pédu” — par atvérta koda datiem, lai

3 Ar terminu “kreativo tiklu kopienas” autore (Rasa Smite) sava disertacija (2011) apziméjusi interneta agrini perioda
(Web 1.0) sadarbibas tiklus, kas radas 20. gs. 90. gadu vidii un 2. pusé, — gan tadél, ka to dibinataji un dalibnieki bija
galvenokart makslinicki un teorétiki, gan tadél, lai tos noskirtu no misdienu socialo tiklu kopienam (Wzb 2.0).

4 http://wwwvisualvoltage.se

5 https://www.tii.se/energydesign

6 http://www.amee.com
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més klatu atbildigaki par savu energijas patérinu un pieprasitu atbildibu ari no citiem. Starkss
uzskata, ka, padarot energijas patérinu identificéjamu, més pamazam varétu virzities pretim po-
zitivakam nakotnes vizijam un attalinaties no $obrid jau tik populara “pasaules gala” scenarija.
Tacu lielako problému rada tas, ka daudzas kompanijas un organizacijas nevélas but atklatas par
savu energijas patérinu, jo gluzi vienkarsi tas varétu neizskatities tik labi savu klientu acis. To-
mér $obrid notick acimredzamas izmainas patérétaju kultara — cilvéki pieprasa informaciju par
to, kadu ietekmi atstaj vinu patérétas lietas, tapat arl sak rasties vélme uzzina, tiesi cik daudz
més patéréjam. Sada tendence vies ceribas. Ka uzsver Starkss, “ja vélamies virzities uz prieksu, ir
japanak, ka uznéméji, politiki, zinatnieki, dizaineri utt. — visi vélas stradat kopa un publicét at-
vérta koda datus par savu energijas izmantojumu” (Interview with Gavin Starks... 2008). Tatad
Sobrid visnepieciesamaka ir sadarbiba starp dazadam jomam.

Makslas un atjaunojamas energijas tikls

“Nav neka absurdaka par apgalvojumu, ka laikmetiga maksla neisteno nekadu kultaras vai po-
litikas projektu” (Bourriaud 2001, 14). Lidzigi ka interneta pirmsakumos 90. gados, kad maks-
linieki bija vieni no pirmajiem, kas veidoja jaunas translokalas sadarbibas attiecibas virtualaja
telpa, Sodien makslinieki atkal ir starp tiem, kuri veido jaunas — Soreiz hibridas — tiklojumu
strukeiiras’, kas balstas starpdisciplinaru attiecibu veidosana starp dazadam jomam un dazadam
sabiedribas grupam. Pievérsoties attiecibu sférai, aktualizéjot ilgtspéjibas jautajumus un izman-
tojot tikloSanas piecju, $adas starpdisciplinaras makslinieku kopienas nenoliedzami isteno ari
kult@iras un sociali politiskus mérkus. Tomér, analizéjot $adu hibrido tiklu makslinieku kopienu
aktivitates, pat ja tie ir uz procesu, nevis produktu vérsti makslas projekti vai socialas makslas
akcijas, jaatceras, ka nevar “vértét “attiecibu” makslas “darba” socialo vai politisko saturu, gluzi
vienkarsi ignoréjot ta estétisko vértibu” (Bourriaud 2009 [2002], 81). Japiebilst, ka attieciba
uz $eit pétamo objektu (hibrido tiklu kopienas) gan attiecibu maksla, gan attiecibu procesi vél
papildus tiek aplakoti tiklosanas konteksta.

Renewable tikls izveidojas 2009. gada vairaku RIXC?® iniciétu un organizétu pasikumu
rezultatd. RIXC (sakotnéji ka E-Lab) jau kops 20. gs. 90. gadiem ir aktivi darbojies, veidojot
gan translokalus (Xchange®, NICE ", Locative), gan lokalus (E-Lab) jauno mediju sadarbibas
tiklus. 90. gados tiklo$anas, ipasi — starptautiska vai regionala (Baltijas un Ziemelvalstu) lime-
ni, bija viena no batiskakajam ta laika postpadomju valstu kultiras organizaciju izdzivosanas
stratégijam. Vélak, 2000. gadu sakuma, RZXC bija ar pirma Lokativo mediju simpozija Karosta
organizétajs, Locative Media Network (2003) un Eiropas Kultirkarté$anas sadarbibas projekta
TCM™ iniciators. Péc iestadanas Eiropas Savieniba (2004) dazus gadus ilgstosa strauja ekono-
miska augSupeja Latvija mazinaja tiklo$anas aktivitates, ta vieta dodot iespéju organizét cita

7 Hibridie tikli ir $aja raksta izmantots termins, kas attiecas uz tadam sociali tehniskam sistémam, kas, no vienas
puses, bazéjas gan interneta, gan citos medijos (mobilajas komunikacijas, bezvadu tiklos), no otras puses, veido
savienojumus starp dazadam jomam un sabiedribas grupam, pieméram, makslinickiem un zinatniekiem, maks-
linickiem un vietéjo iedzivotaju kopienam.

8 htep://rixclv - Jauno mediju kultiiras centrs RIXC Riga, dibinats 2000. gada uz E-Lab (1996) bazes.

9 http://xchange.re-lab.net — Xchange ir interneta radio sadarbibas tikla projekts, ko 1997. gada izveidoja E-Lab.

10 NICE - Network Interface for Cultural Exchange, Baltijas un Ziemelvalstu jauno mediju makslas sadarbibas
tikls, ko 1999. gada izveidoja E-Lab sadarbiba ar partneriem Kiasma muzeja notickosaja pagaidu mediju labora-
torijas projekta TEMP (Temporary Media Lab, pasikuma iniciators Geert Lovink) rezultata.

11 heep://rixcdv/04 — TCM - Trans-European Cultural Mapping.

veida liela méroga projektus. Tadi bija, pieméram, “Vilni™'?

— elektromagnétiskie vilni ka me-
dijs un materials maksla — licla méroga izstades un mediju makslas pétijuma projekts (2006),
un ta turpindjums — “Spektropija” (2008). Ekonomiska krize, kas negaiditi parsteidza Latvi-
ju2008. gada pasa nogalé, ka rezultata RIXC finansiali 2009. gadu atkal varéja sakt no nulles,
bija impulss, kas rosindja no jauna pievérsties tiklosanas praksei. Pirmkart, organizatoriskaja
zina atkal bija kluvusi aktuali izdzivo$anas jautajumi — ka turpinat, ka panakt ilgzspéjzbu kul-
taras NVO sféra. Otrkart, radosa darbibas lauka mekléjumos no informacijas un komunikaci-
Jjas ka 90. gadu aktualitatém bijam nonakusi lidz vifpiem — elektromagnétiskajiem vilniem ka
medijam un materialam maksla un spektra ekologijas jautajumiem. Péc $adiem ilgstosiem ra-
dosajiem tehnologiju neredzamas puses pétijumiem, radas ideja par dabiski izrieto$o nakamo
tému — energija. Un treskart, kultarpolitiski un kultarekonomiski véléjamies atjaunot saka-
rus masu, t. i., Baltijas—Ziemel]valstu regiona, kuri bija kluvusi mazak ciesi péc iestasanas ES.
Visi $ie aspekti motivéja RIXC uzsakt jaunu sadarbibas tikla projektu “Maksla un atjaunojama
energija’, kura aicinajam piedalities maksliniekus, kuriem bija sava pieeja makslas, energijas un
ilgtspéjibas jautajumiem.

2009. gada vasara Makslinieku rezidencu centra “Serde” Aizputé RIXC organizéja sim-
poziju', kas pulcéja ap 30 dalibnieku no dazadam nozarém — maksliniekus, arhitekeus, dator-
tehnologiju inZenierus, teorétikus un praktikus, jaunos zinatniekus un pétniekus, lai dalitos
idejas un atklajumos, kas saistiti ar atjaunojamiem energijas avotiem, tehnologiju alternativu
un ekologisku izmantosanu un citiem, ar ilgtspéjigu attistibu saistitiem jautajumiem. Si sadar-
biba manifestéjas 2009. gada festivala “Maksla+Komunikacijas” pasikumos, kuri bija veltiti
témai “Energija”. Zinatniskas un makslinieciskas, utopiskas un kritiskas idejas saistiba ar
zemes energiju nakotné izstadé tika aplikotas no informacijas/energijas “attiecibu estétikas”
perspektivas, kamér konferences “Energija” noluks bija meklét parklasanas laukus starp makslu
un zinatni. Starpdisciplinaro tiklu “attiecibu procesu” pétisanai ipasi tika organizéts 2009. gada
nogalé notickosais seminars “Organizétie tikli”'¢. Ta noliiks bija izstradat ilgtspéjigus translo-
kalas sadarbibas modelus jaunajam Renewable tiklam.

Turpmakajas gadijumu studijas aplukosim un analizésim Renewable tikla kopienas maks-
linieku daudzveidigas pieejas ilgtspéjigas nakotnes mekléjumos.

Gaismas parvérdanas energija

Saules gaisma ir pastavigs un neizsmelams energijas avots. Solaro tehnologiju pirmsakumi
mekléjami jau 19. gadsimta. Pieméram, ar saules gaismu darbinamie adens silditaji — saules
kolektori, kas rada siltumu, absorb&jot saules gaismu, tika izmantoti ASV 19. gs. beigas. Tad
pat tika uzbuvéti ari pirmie saules paneli, kas izmantoja fotovoltaikas efektu — saules gaismas
tieSu parveidosanos elektroenergija. 20. gs. solaro tehnologiju attistiba stagnéja naftas un oglu

12 hetp://rixc.lv/waves — Mediju makslas izstades projekta “Vilni” idejas autors ir Armin Medosch, kas bija ari $is
izstades lidzkurators kopa Raiti Smitu un Rasu Smiti. Liela méroga izstade “Vilni”, kura tika izstaditi 40 starp-
tautisku autoru makslas darbi, 2006. gada notika Riga, LNMM izstazu zalé “Arsenals”, un 2008. gada ta notika
Dortmundg, kur lidzkuratore bija Inke Arns/ HMKV.

13 hetp://rixc.lv/08 — Vél viena liela méroga izstade par elektromagnétisko vilpu izmantojumu maksla notika
2008. gada Rigas makslas telpa. Taja tika izstaditi 30 starptautisku autoru darbi.

14 http://renewable.rixc.lv — Starptautisks simpozijs “Maksla un atjaunojama energija” notika Aizputé 2009. gada
augusta.

15 htep://rixc.lv/09 - Festivals “Maksla+Komunikacijas” ir ikgadéjs RIXC organizéts festivals (kops 1996. gada),
2009. gada oktobri notika 11. festivals ar tému “Energija”

16 hetp://orgnet.rixc.lv
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energijas dominésanas dél. Interese par saules energiju no jauna radas 20. gs. 70. gados lidz
ar pirmajam naftas energijas krizém, kad ASV prezidents Dzimijs Karters lika novietot saules
panelus uz Balta nama jumta, ieviesa malkas apkuri dzivojamaja sparna un rietumu sabiedriba
domingja moto “Taupisim energiju!”. Kaut ari 80. gados energijas taupisanas tendence atkal iz-
zuda, tomér solaras tehnologijas turpinaja attistities ka alternativs atjaunojamas energijas avots
un $obrid tas tiek attistitas pat tados platuma grados, kur saules gaismas nemaz tik biezi nav. Ari
makslai, kas izmanto solaras tehnologijas, jau ir sava vésture.

Ar saules energiju darbinamas maginas

Jau pieminétaja izstadé “Energija”'” tika izstadita dizaineru Carlza un Rejas Imsu (Charles and
Ray Eames) 1957. gada pa$u uznemta (bet nesen samontéta) filma par vinu dizainéto objektu
“Saules masina, kas neko nedara” (Solar Do-Nothing Machine). Objekts darinats ka rotallieta
uznémumam Alcoa. Kaut ari $is dizaina makslas darbs veidots, lai demonstrétu neierastu veidu,
ka izmantot aluminiju, tomér tas demonstré ari neierastu saules bateriju izmanto$anas veidu,
proti — dizaina objekta darbinasanai. Pusgadsmitu vélak, 2009. gada, jaunie dizaineri no Vines
Katarina MiSere (Katharina Mischer) un Tomass Trakslers (7homas Traxler), radija saules masi-
nu, kas — gluzi pretéji — kaut ko dara. Izstadé “Energija” lidzas Imsiem tika izstadits MiSeres un
Trakslera darbs “Ideja par koku” (7he Idea of a Tree). Ta ir masina, ko darbina saules energija un
kura “dabigu datu ievade ir apvienota ar mehanisku procesu” (RIXC 2009, 116-117). Masina
visas dienas garuma no saules lekta lidz saules rietam veido dizaina objektu, pamazam velkot
pavedienus caur kraso$anas ierici un limes trauku un aptinot tos ap veidni. Darba rezultats —
ieguta prick$meta garums un biezums ir atkarigs no saules gaismas intensitates taja diena, kad
tas tika veidots.

Ja Imsi saules energiju izmanto objekta darbinasanai, tad Misere un Trakslers — objektu
radi$ana. Imsi ar “masinu, kas neko nedara” uzsver makslas estétiskas vértibas ka pretmetu lietu
un tehnologiju funkcionalitatei. Darba “Ideja par koku” jau redzama cita pieeja — estetizéts tiek
ne vien saules energijas un objekta radiSanas mijattiecibu process, bet ari pats energijas avots,
kas vizualizé saules intensitati katra noteiktaja diena.

Edamas saules baterijas
Vel plasaks “attiecibu estétikas” spekers saistiba ar solarajam tehnologijam atspogulojas belgu
makslinicka Barta Vandeputa (Bart Vandeput), dévéta par Bartaku, makslinieciskaja izpétes pro-
jekta “PhoEf: fotovoltaikas efekta neatklata poézija” (kop$ 2007). Bartaku pétijuma objekts ir ta
deéveéta “zala” jeb “krasjutiga” saules panelu tehnologija. Ta balstas uz augu fotosintézi un ir létaka
alternativa $obrid tirgn dominéjosajam silicija saules panelu tehnologijam. Taja tiek izmantotas
dabiskas krasvielas, kas iegtitas no augliem, darzeniem, ogam, lapam utt. Projekta PhoEf ietvaros
Bartaku apluko fotovoltaikas efekta batibu — gaismas parvérsanos elektroenergija — no makslas,
zinatnes, tehnologiju un ekologijas skatpunkta. Bartaku projekta mérkis ir “atvérta koda darbibas
gaisotné sniegt ieguldijumu dinamiska turpmaka sarezgito attiecibu izpété starp gaismu, elektro-
energiju un medijiem, kas lictojami 3o attiecibu reprezentacijai” (Bartaku). Ta ka projekts PhoEf’
ir orientéts gan uz starpdisciplinaru attiecibu procesu izpéti, gan $o attiecibu estetizésanu, tad ta
ietvaros Bartaku organizé fotovoltaikas rado$as darbnicas dazadas valstis un kontinentos, tieco-
ties “iedvesmot un savienot” pétnickus, izstradatajus un maksliniekus.

Aizputes simpozija laika Bartaku vaditajas darbnicas Renewable tikla dalibnickiem ari
bija iespéja pasiem izveidot krasjutigos saules panelus — no diviem stikliniem, svaigi izspiestam

17 htep://rixclv/09 - Izstade un “Maksla+Komunikacijas 2009” festivals “Energija” notika 2009. gada oktobri.

darzenu un ogu sulam, kvépiem, titana dioksida un joda (elektrolita). No tums$ajam — upenu, biesu,
aroniju — sulam iznak jaudigaka baterija, no gais$akam sulam, pieméram, sipolu mizu novarijuma, —
vajaka. Rezultata tika izveidotas tris 0,36 voltu baterijas ar pusstundas darbibas laiku.

Bartaku savu motivaciju attistit $o tehnologiju skaidro $adi: “Visintriggjosakie ir Sie
krasjutigie saules paneli, no vienas puses, tapéc ka tie vislielakaja méra atbilst dabiskajam “gais-
mas parvér$anas energija’ procesam, un, no otras puses, tapéc ka ta ir vienkarsa tehnologija,
ar kuru cilvéki vecuma no 8 lidz 88 [gadiem] var eksperimentét formas, tekstiras, krasas un
tekstu zina” (Intervija ar Bartaku). Lidzigi ka parastajam baterijam, kuras izgatavo no augliem,
ari krasjutigas saules baterijas generé nelielu daudzumu energjijas neilgam laikam, tacu pretgji
augliem, kuri péc tam vairs nav lictojami, $aja gadijuma var izmantot izlietotos komponentus
un izdzert édamo krasvielu parpalikumus. Bartaku paredz, ka nakotné varétu izdoties istenot
ideju par édamajam saules baterijam.

Starp dabu un tehnologijém, makslu un zinatni

Grati pateike, vai tas ir vai nav modernas sabiedribas paradokss, ka, aktualizéjoties planétas
ckologijas jautajumam, energijas tehnologiju alternativu mekléjumos notiek atgriesanas pie da-
bas. Ari makslinieki, kam interesé tehnologijas, Sodien meklé jaunas pieejas, ka lkoties uz dabu
un tas mijiedarbibu ar cilvékiem un tehnologijam.

Daba ¢emodana

Zviedru makslinieki Eriks Sedins (Erik Sjodin) un Misels Busjéns (Michel Bussien), kas lidz
2009. gadam stradaja Interaktiva institata Makslas un tehnologiju studija Stokholma, savos
kopigajos projektos tiecas izaicinat tradicionalos prieksstatus par dabu. Darba “Cemodana zi-
natne” (Suitcase science) dabisku ekosistému paraugi tick ievietoti “¢emodana” — neliela parné-
sajama slégta kasté; savukart projekts “Baktopija” ir 3D printeris, kas drukasanai izmanto agaru
un citas baktérijas.

Attiecibas starp dabu un tehnologijam tick risinatas ari citos Sedina projektos — Bush-
scopes un Stem sounds, kas ir dabas pétniecibas komplekes. Ta ietvaros tika izstradatas divas
dabas novéro$anas ierices. Pirma ir jutiga mikrofona plaksnite, ar ko var klausities kokus — ka
tajos icksa tek sulas, ka tos grauz vaboles un kapuri. Otra izstradata ierice ir bezvadu kamera,
kas tiek piemontéta pie loti garas izvelkamas karts. Ar to var staigat pa meZzu, parraidot attélus
no neierasta skatpunkta — mezu galotném, koku dobumiem, alam, gravam un citam parasti tik
viegli nepieejamam vietam.

Zviedru makslinieki piedalijas arl Aizputes simpozija, kur ar saviem pretrunigajiem dar-
biem izaicinaja ari citus dalibnickus uz diskusijam par dabu un cilvéku manipulacijam ar to.
Pirmaja bridi $kita, ka Sedina dabas pétniecibas komplekts, kas dabu vienigi novéro, atspo-
gulo saudzigu pieeju, savukart Busjéna darbs “Augosais krésls”, kas ir organiska stikla krésla
forma augosi atraudzigi koki, atgadina industrialas manipulacijas ar dabu. Tomér diskusijas tika
pausts viedoklis, ka robeza starp cilvéka aktivu manipulaciju un pasivu novéro$anu nemaz nav
tik vienkarsi nosakama. Cilvéki ir parveidojusi un izmantojusi dabu savam vajadzibam jau kops
seniem laikiem. Savukart reizém ari nieciga icjauksanas, pieméram, paraugu nonemsana, lai
mikrobus aplukotu mikroskopa, var tikt uzskatita par manipulaciju, kuras rezultata tiek maini-
ta daba notickoso procesu dabiska gaita.

Darbi Suitcase Science, Bush-scopes un Stem Sounds ir dala no projekta “Divaina Edene”
(Strange Eden), kura ietvaros Sedins kopa ar kolégiem producéja vairakus makslas darbus sais-
tiba ar dabu un tehnologijam, kas tika realizéti Interaktiva institata Makslas un tehnologijas
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programmas pasparné no 2008. lidz 2009. gadam. Eriks Sedins: “Tas, kas motivéja mani stradat
ar “Divaino Edeni” bija jégas trakums — vienigi eksperimentét ar makslu un tehnologijam, ko
més darfjam tolaik, nebija pietickami. Es jutu, ka més nesapratam, ka tas, ko més daram, icklau-
jas lielakos kontekstos, un man skita, ka stradasana ar dabu kaut kada veida varétu pieskirt So
jégas izjutu. Un tad es mekléju veidu, ka pievienot dabu makslas un tehnologijas “zupai’, kuru
es jau tolaik gatavoju.” (Intervija ar Sjodin) Tacu Sie kolektivie cksperimenti netika attistiti, jo
2009. gada Interaktivais institats krizes seku rezultata slédza visas savas makslas studijas, ari
Makslas un tehnologiju programmu.

Tomér Sedins ari individuali turpina stradat, eksperimentéjot ar dabu un dabas elemen-
tiem no arvien jauniem skatpunktiem. Sedins: “Es veicu pétijumus, uzdrosinoties doties tadas
zonas, kuras man ir nezinamas, un meklét tadas zinasanas, kuras ir man jaunas.” (Intervija ar
Sjodin) 2010. gada uzsakes jauns makslas projekts — “Superédiens” (Super Meal). Tas ir projekts,
kura uzmanibas centra ir superatri augosais idensaugs azolla, ta audzésanas, édiena gatavosanas
un &anas aktivitates. Tas ir ne tikai atraudzigs, bet ari Joti barojoss un tadéjadi — noderigs celo-
$anai kosmosa. Eksperimenti ar azollas édienu top sadarbiba ar lauksaimniekiem, pavariem un
zinatniekiem... Uz jautajumu, vai $adu starpdiscplinaru pieeju var uzskatit ari par jaunu formu
mekléjumiem maksla, Sedins atbild: “Vieniga makslas forma, kura mani interesg, ir ta, kura
dod man brivibu darboties manis pasa noteiktajas pétniecibas robezas”. Sada starpdisciplinara
sadarbiba Sedinam skiet gluzi dabiska, jo, ka vin$ pats skaidro, ja mainam savu atticksmi pret
dabu un dekonstruéjam uzskatu, ka daba ir kaut kas arpus mums, ka ari citus ierastus uzskatus
par dabu, tad “més atklajam, ka viss ir savienots, ka viss ir cits no cita atkarigs, un tad jautajums —
stradat starpdisciplinari vai né — zaudé nozimi”. Ka saka Sedins: “Es nezinu, ka tas ir — nestradat
starpdiscplinari”. (Intervija ar Sjodin)

Dialogs — starp cilvéku un dzivo dabu

Cits veids, ka cilveki veido attiecibas ar dabu, ir atspogulots somu makslinieces Terikes Hapojas
(Zerike Haapoja) instalacija “Dialogs”. Adaptéjot tehnologijas no mezu izpétes, darba icklauti
ar sensoriem aprikoti soli, uz kuriem apsézoties un uzsakot “sarunu’, koks péc briza sniedz atbil-
di caur nelielam kastitém, kas tiek iekustinitas fotosintézes ietekmé. Sidi maksliniece apluko
situacijas, kuras komunikacijas jédziens tiek paplasinats arpus cilvéku pasaules robezam, aicinot
uz “sarunu’” ari citas dzivas butnes. Hapoja uzskata, ka ari citam dzivam batném ir raksturiga
semantika un savstarpéja sazina. T4, pieméram, ir ari atklats, ka koki spéj bridinat citus kokus
slimibu gadijuma, lai cits citu pasargatu. Ja cilvéks uztver koku ka sadarbibas partneri, rodas
jaunas komunikacijas situacija — tas arl ir, péc Hapojas domam, makslinicka galvenais uzde-
vums: meklét, pétit un atspogulot dazadas situacijas no neordinariem skatpunktiem.

Attiecibas starp cilvéku un citu dzivo dabu paradas ari Méness attélam lidzigaja darba
“Pasportrets’, kas tapa ka makslinieces sejas neliela laukumina uznémums tuvplana. Taja re-
dzams, ka musos dzivo miljoniem visdazadako mikroorganismu. Sis darbs veltits jautajumam
par robezu, kas klast aktuala, kad pienemam [émumu biologiski modificét savu kermeni, jo, ka
redzams, cilveks nav vieniga batne, kuru $is Ilémums ietekmé. Més neesam vieni, patiesiba més
esam dazadu organismu kopums — vesela kopiena. Sada perspektiva aicina uz jaunam diskusi-
jam par bioétiku.

Haipoja savos darbos lidzigi ka Sedins un Busjéns tiecas uzdot jautdjumu: vai ta vél aizvien
ir daba, kuru més pielagojam savai videi vai kuru, atrastu un izmainitu, vélamies panemt sev
lidzi kabata? §ajos darbos ari paradas dazadas pieejas un tehnologijas, kadas maksla un zinatne
izmanto dabas pétiSanai. Kaut ari makslas skatijums ir subjektivaks, bet zinatne tiecas veidot
objektivu dabas un pasaules reprezenté$anas sistému, tomér Siem abiem pétijjumu laukiem ir

iesp&jams rast savstarpéjus atbalsta punkeus. Visbatiskakais, péc Hapojas domam, ir tas, ka tie
abi veltiti mekléjumiem, kuros pasaule atklajas caur noteiktiem téliem un attéliem.

Pétijums par zinatnes, makslas un tehnologiju mijiedarbibu un savstarpéjam attiecibam
ir arT makslinieces Hapojas toposas disertacijas pamata. Hapoja skaidro, ka zinatne atskiriba
no makslas vienmér nodarbojas ar zinamo, nevis nezinamo. Zinatne pievérsas realitatei, arvien
pretend@jot uz objektivitati, vienlaikus makslinieki mégina pasauli atklat, konceptualos veidos
uzdodot jautajumus gan par to, kas ir tehnologijas un interaktivitate, gan par to, ko nozimé
dziviba un ka to iesp&jams izteikt arpus zinatnes pasaules objektivitatei piemérotajiem instru-
mentiem. Atsaucoties uz Lataru, maksliniece tiecas izprast tehnologiju jédzienu plasak, uzska-
tot, ka tehnologijas pauz veidu jeb pieeju, caur kuru interpretéjam pasauli. Hapoju interesé,
ka dazado zinatnisko pasaules interpreté$anas modelu fona atklajas makslas nozime pasaules
pétisana un interpretéana. Maksliniece uzskata, ka fenomenologiska piceja nespéj atrisinat
dzivibas un apzinas jautajumu, jo ta koncentréjas uz specifiski cilvécigo, nostadot tikai cilvéku
filozofisku un maksliniecisku pétijumu centra. Ta¢u dziviba, garigums, tehnologijas un komu-
nikacija ir pladak skatami koncepti, kas attiecas uz dabu kopuma. Sada perspektiva maksliniece
strada ar attiecibu estétiku, pétot, ka cilvéka pasaule mijiedarbojas ar apkartéjo dabu, méginot
paraudzities vinpus zinatné pastavosa objektiva dabas skatijuma un laujot makslai atklat daba
esoso garigumu. (Haapoja 2009)

Makslas un agrikultiras “laulibas”

Ar neordinaru attiecibu kultivé$anu starp tadam parasti skirtam nozarém ka maksla un lauk-
saimnieciba nodarbojas Renewable tikla makslinieki Malina Lindmarka Freimane un Matjé
Freimans (Malin Lindmark Viijman, Mathieu Vrijman), kas Zviedrijas lauku ciemata Dyestad
uz Elandes salas netalu no Kalmaras, izveidojusi makslas un agrikultiiras centru ar nosauku-
mu Kultivator. Ka konceptuilo metaforu Kultivator izmanto atvérta koda kustibas pieeju,
kas tiecas padarit zinasanas, prasmes, informaciju, pétijumu rezultatus un citus datus atklatus
un pieejamus. Atvérta koda pieeja Kultivator gadijuma attiecas uz agrikultaru un laikmetigas
makslas kontekstu sintézi. Kultivator organizé daudzveidigus starpdisciplinarus projekeus,
darba grupas, eksperimentus, apvienojot dazadus elementus — makslu, dabu, lauksaimniecibu,
ekoturismu, arhiteketru, dizainu. Ideja par $adu starpdisciplinaru iniciativu radas, apvienojot
abu dibinataju iepricks$éjo pieredzi. No vienas puses — maksla, jo Malina ir maksliniece, kas
sava radosaja darbiba kops 20. gs. 90. gadu vidus ir pievérsusi uzmanibu socialajam problémam
urbanaja vide, kura, ka vina secinaja, tika pieredzéta “nesavienojamiba” ar tadiem butiskiem
apstakliem, “kuri nodrosina dzivi, kas darbojas, ilgtspéjigu dzivi, ja jums tik”. No otras puses —
lauksaimnieciba, jo Matjé, kur$ nodarbojas ar agrikultaru, vélgjas attistit étisku, socialu un kre-
ativu pieeju lauksaimniecibai, tadé] ieintereséjas par sadarbibu ar makslu. Malina un Matjé savu
motivaciju pirms pieciem gadiem uzsakt Ku/tivator iniciativu raksturo $adi: “Més sakam dar-
boties, jo saskatijam interesantas iespéjas par-domat un par-formét daudz ko no jau esosajam
struktaram gan maksla, gan lauksaimnieciba. Kultivator galvena ideja ir radit platformu, kura
abas §Ts nozares var attistities gan ar misu, gan ar citu dalibu un kura rezultati un procesi var tike
kopigi daliti” (Intervija ar Frijman). Sadu nozaru mijiedarbiba, péc Kultivator domam, piedava
jaunas attistibas iespéjas ne vien maksla un lauksaimnieciba, bet ari socialaja sféra — caur pasas
sabiedribas iesaistiSanu ilgtspéjibas jautajumu risinasana. “Kultaras iesaistiSana partikas razo-
$anas nakotnes sistému dizaina nenozimé tikai dazu kreativu pratu izmantosanu, lai uzlabotu
dazas detalas kopaina. Tas nozimé padarit partikas razo$anu un lauksaimniecibu par dalu no
sabiedribas apzinas un tas zinaSanam. Tas nozimé atvérti un kopigi dalities un diskutét par ak-
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tudlajiem nakotnes [émumiem. Tas nozimé dot iespéju cilvékiem aktivi piedalities sistémas un
procesu veido$ana caur makslu + agrikultaru.”

Viens no Kultivator projektiem — “Vakarinas ar govim” (kas ir septinu mint$u videofilma
par nakes filmé$anas pasakumu plava, kura ganas govis) — pievéras dazadiem attiecibu lime-
niem. Filma redzams, ka pie viena gara vakarinu galda viena pusé séz vietéjie zemnieki, &éd un
dzer, bet otra pusé pienakusas govis. Projekta iecere izdevas tikai tapéc, ka vietéjie fermeri prata
pareizi “komunicét” ar govim, govis izradija interesi par pasakumu un pievienojas vakarinam,
édot no savas galda puses un saplésot tikai vienu $kivi.

Cits Kultivator projekts “Pastaigu taka” mégina savienot atvérta koda pieeju informacijas
izplati$ana ar vietgjo iedzivotaju kopienas ierastajam pastaigu vietam, kas pastav kop$ sense-
niem laikiem. Netalu no Kultivator zemém vijas meza taka, kas ved uz senam pilsdrupam, da-
tetam ap 200. gadu pirms masu éras. Liela dalas floras un faunas ap $o taku ir reta un unikala
Zviedrijas daba — ta attistijusies vairaku gadsimtu laika, kop$ pastav taka. Taku apvij dazadi
nostasti, neskaidri vésturiski fakti un miti, kas sve$iniekiem un jaunajai paaudzei skiet neiz-
protami. Projekta ietvaros tika izveidota analoga (kartes) un digitala (timekla vietne ar blogu)
struktira informacijas un zina$anu apmainai par §is vietas folkloru, faunu un floru. Ta darbojas
ka atvérta koda gids kopigai informacijas un resursu uzkrasanai par mezu un $o taku.

Sajos “attiecibu estétikas” projektos paradas arl Kultivator “kultivéto” socialo attiecibu
veido$ana, kas izpauzas dazada méroga tiklojumu strukearas. Malina un Metja raksturo: “Pir-
mam kartam, Kultivator ir gimenes tikls lokala vieta, kur lokalo kopienu tiklosanas ir svariga.
Kameér $ads lokalas kopienas un gimenes tikls ir vairak aktivs ikdiena un darbojas dazados kon-
tekstos — makslas, socialaja un ekologiskaja —, tam tikpat svarigi ir veidot saikni ar ekspertiem
(no misdienu makslas, starpdisciplinaras makslas u. tml. jomam).” (RIXC 2010, 14)

Sovasar Kultivator rikoja pasikumu “Makslas un agrikultaras laulibas”, lai vél vairak stip-
rinatu $o abu nozaru savstarpéjas attiecibas, publiski demonstrétu tas un oficiali dibinatu sadar-
bibas tiklu, pulcgjot ciematina Dyestad plasa starptautiska tikla dalibnickus. Uz jautajumu, vai
laulibu starp makslu un agrikultaru Kultivator uzskata ka jaunu formu mekléjumus maksla vai
ka socialu akciju, Malina un Metja atbildéja, ka tas “vairak ir cksperiments ar jaunu (drizak gan
vecu) tiklosanas un informacijas apmainas formatu. Ar laulibu formatu tika aizvietota ierasta
konferen¢u/seminaru forma. Ta noteikti bija sociala akeija, bet tas nenozimé, ka ta nebija ek-
sperimentala, jo tas ilgaja sagatavosanas procesa piedalijas daudz profesionalu”

Turpinot attistit Burjo domu par makslu ka socialu “starptelpu”, varam apgalvot, ka Kultiva-
tor ir izdevies ne tikai veiksmigi darboties $aja starptelpa, bet vél vairak paplasinat tas robezas. Tas
noticis, ne tikai izstadoties (“laulibu” sagatavo$anas perioda ietilpa ari izstade Kalmaras Makslas
muzeja), bet ari tiklojoties un ievietojot savu personigo ikdienas dzivi Zviedrijas laukos 31 “socialo
attiecibu makslas darba” centra. Kultivator darbiba ir ari lieciba tam, ka caur makslu var tikt istenoti
socialpolitiski projekti. To apliecina Malina un Metji: “Tas noteikti ir maisu mérkis — tiekties atstat
ietekmi uz sabiedribu gan lokali, gan kopuma; lidzdaliba un kopdarbibas aspekts masu darbos ir
vissvarigakais. lemesls tam, kapéc més stradajam starpdisciplinara joma, ir tas, ka més ticam, ka
$ads veids ir atsléga gan makslas, gan lauksaimniecibas ilgtspéjigai attistibai.”

Augu vaksanas tradicijas un kandZa ka nematerialais kultiras mantojums

Kultivator idejiskas nostadnes sasaucas ar Aizputes makslinieku reziden¢u centra “Serde” saim-
nieku Signes Pucenas un Uga Pucena radoso darbibu, kura apvienojas maksla ar masdienu fol-
kloras pétijumiem un mitiem, jaunas tehnologijas un atvérta koda idejas — ar kultaras manto-
juma saglabasanu. Rezidenc¢u centra “Serde” éka pati ir kultaras mantojums — “Serde” atrodas

veca koka éka Latvijas lauku mazpilséta Aizputé, un $is centrs jau vairakas vasaras organizé
arl dazadus starpdisciplinarus simpozijus, rezidences, radosas darbnicas, to skaita sadarbiba ar
RIXC - simpoziju “Maksla un atjaunojamas [energijas] tehnologijas” 2009. gada. Saja pasa-
kuma neatpnemams ta elements bija Pucenu vaditas radosas darbnicas vinu projekta “Toc¢ka”
ietvaros, kas iepazistina ar vietéjam tradicijam kandZas tecinasana. Signe: ““Tocka” sakotnéji
bija ka makslinieciska interpretacija par bijusas “padomju” telpas vienojoso, stingri aizliegto
alkohola bravésanas tradiciju”. Ugis: “Tradicija spilgti raksturoja padomju cilvéku spé&ju ierobe-
zotu resursu apstaklos izmantot zina$anas kimiskajos un fizikalajos procesos sev nepieciesamo
produktu iegtisana.” (Intervija ar Puceniem) Makslinicki Puceni aicina paliikoties uz $o labi
zinamo tradiciju no atskiriga skatpunkta — nevis moraliz&jot par kandzas dziSanu ka socialo
launumu, bet gan novértgjot cilvéka neizsmelamo izdomu ierobezotu resursu apstaklos: kan-
dzu var tecinat no veciem ievarijumiem un izmantot zalu uzléjumu izgatavosanai, ickskigai un
arigai lieto$anai. Puceni uzskata, ka makslai par ierosmes avotu var bat tradicionala kultara un
ka ir batiski, apgustot vai parmantojot tradicionalas prasmes, saprast un savietot tas ar moder-
najam tehnologijam. Makslinieki ir organizéjusi vairakas radosas darbnicas Latvija un arpus
tas, lai iepazistinatu ar kultarvésturiskajam tradicijam augu vaksana, “blodinsnabja” taisisana,
uzl&jumu un zalu t&ju pagatavosana. Signe: “Parasti par musu projektiem lielaka interese ir pil-
sétas un arpus Latvijas. Tas skaidrojams ar to, ka iedzivotaji mazpilsétas un laukos vél joprojam
majas gatavo savu produkciju vai vismaz zina, ka to darit, un viniem neskiet parsteidzosi intere-
santi iegiit zinaanas par to, ko vini jau tapat zina.” (Intervija ar Puceniem)

Turpinot attistit Aizputé aizsakusas idejas par “dari pats” piceju zalu izgatavo$ana, En-
drju Grifs Patersons (Andrew Gryf Paterson) sadarbiba ar Signi Pucenu un Ullu Taipali (Ulla
Taipale) uzsika jaunu projektu — “Herbologija” (Foraging Network). Ta ietvaros 2010. gada
notika virkne radoo darbnicu Helsinkos (Somija), Aizputé un Kurzemé (Latvija), kuras tika
pétitas vietéjas kultaras tradicijas un zinasanas par zalu téjam, savvalas édamajiem un arstnieci-
bas augiem, tos “ievietojot” muisdieniga konteksta — apvienojums ar tiessaistes tikliem, atvértas
informacijas dali$anas idejam, biologiskajam un hidroponikas tehnologijam. Endrja Patersons
par personigo motivaciju: “Daudzu gadu garuma savos celojumos starp Somiju un Latviju, ipasi
sarunas un draudziba ar Signi Pucenu no “Serdes” es atklaju, ka Baltijas un Ziemelu cilvéku zi-
nasanas un savu lokalo augu izmantos$ana atskiras, pieméram, veidos, kada ir Ziemelu ogosanas
pieredze un Baltijas té&ju gatavoana. [..] Sie gadijumi man paradija, ka es ki imigrants $aja regio-
na zinu Joti maz par vietéjiem Somijas savvalas augiem, es ari maz ko atceros no savas bérnibas
Skotijas laukos, man nebija lauku vecvecaku, kas man batu varéjusi nodot $adas zinasanas.”
(Intervija ar Paterson) Projekts atspogulo arvien picaugo$o apzinu par droibas jautdjumiem
saistiba ar édienu — vai un no kurienes més dabiisim savu édienu. “Sobrid un ari nakotné tas
burtiski attiecas uz vietu vai avotu (no kurienes), tadéjadi [ partika] ir dala no plasakas kustibas,
kas kritiski apliko ekologijas un ckonomikas ilgtspéjibas jautajumus un no energijas (ipasi —
naftas) atkarigas sistémas,” skaidro Patersons, uzskatot, ka “cilvéki varétu samazinat energijas
patérinu, netransportéjot pﬁrtiku no talienes, ta vieta ieguistot vitaminus un uzturvielas no lo-
kalas ekosistémas. Ari zinot un izmantojot to, kas ir atrodams pasu vietéja daba, pieméram, ka
dziedinat kadas kermena kaites, var tike attistita lielaka izpratne par cilvéku savstarpéjo saistibu
ar dabu”.

Tiesi $adu transdisciplinaru pieeju un domasanu arpus ierastajiem “ramjiem” Patersons
uzskata par atslégu, kas palidzétu cilvékiem konceptualizét ilgtspéjibas jautajumus, ka ari batu
svarigi, ja kultaras darbinieki iesaistitos ekspertu un aktivistu radoso pieeju mekléjumos un
socialaja darbiba. “Daudz cilvéku no izglitibas un akadémiskas vides atzist ilgtspéjibas risina-
jumus, pieméram, nulles un neaugosas ekonomikas perspektivas.” Tomér Patersons uzskata, ka
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“faktiski gratibas varétu butu uzaicinat cilvékus izdarit kaut ko realu, praktisku.” (Intervija ar
Paterson) Kamér nav skaidras institucionalas stratégijas un finanséjums tam, tikmér kaut ko
darit ilgtspéjibas jautajumu aktualizé$ana un jaunu pieeju mekléjumos ir iespéjams, izmantojot
lidzdalibas makslas praksi, pieméram, organizéjot simpozijus un radosas darbnicas, kas rada
atvértas situacijas, kuras var piedalities cilveki (vietéjie iedzivotaji, jauniesi, skolnieki un citas
socialas grupas), kas citadi nav saistiti ar makslas kopienam. Sada lidzdalibas maksla — hibri-
du pasakumu organizésana, komunikaciju un tiklu veido$anas maksla — ir Patersona radosu-
ma stipraka puse. Vins$ pats to raksturo: “Man piemit spéja pulcét un iesaistit cilvékus radosos
mekl&jumos, izveidot Islaicigas kopienas, savakt negaiditus elementus un komponentus, radot
poctiskas saiknes un jaunas kultaras aktivitasu norises vietas.”

“Zala pilséta” — biSu arhitektiira un logu darznieciba

Turpinot risinat attiecibas starp dabu un tehnologijam, makslu un zinatni, parcelamies no lau-
kiem uz pilsétu, lai aplukotu dazus “zalas pilsétas” gadijumus. Kaut gan, no vienas puses, ta dri-
zak ir pretéja kustiba, jo ieprick§minétie pieméri (“Serde” un “Herbologija”) saknojas urbanaja
kultara, kas vélak transforméta lauku vidg, ta¢u, no otras puses, aktualizéjot ilgtspéjibas jauta-
jumus vides (ekologijas) konteksta, vérojama ari pretéja tendence — lauksaimniecibas elementu
ienaksana pilséta tadas formas ka “urbana darzkopiba” (urban gardening) vai “lauksaimnieciba
logos” (windowfarms).

Belgija dzivojosa austriete Kristina Stadlbauere (Christina Stadlbauer) Aizputes simpozi-
ja vadija rado$o darbnicu par bisu arhitektaru — biSu stropu geometriju, kas vislabak noderétu
gan bitém, gan biskopim. Stadlbauere ir ieguvusi doktora gradu kimija. Sobrid Stadlbauere
strada pie biu instalaciju projektiem pilsétvidé makslinieciskos kontekstos: “Veids, ka es stra-
daju, un mana interese par bitém satur gan zinatnes, gan makslas pétniecibas aspektus, to skai-
ta — cksperimenté$anu un pédéja laika — ari uz kopienam orientétas aktivitates. Apvienojot
zinatnisko pieeju ar makslu un tehnologijam, skiet, ka tiek parvaréts “tiras zinatnes” stivums un
ta tick atvérta plasakai auditorijai un sadarbibas partneriem” (Intervija ar Stadlbauer) Turklat
Kristina raksturo: “BiSu tematika ir saistita ar tik daudzam citam témam, pieméram, daba, ur-
bana telpa, partikas kéde, partika, energijas apgade, sociala uzvediba, arhitektira.” Attieciba uz
bitém pilséta Kristina saredz lielu potencialu lokalo kopienu darbiba un urbano socialo projek-
tu isteno$ana. Savu interesi stradat ar bitém Kristina motivé $adi: “Esmu aizravusies ar bitém,
jo uzskatu par fascinéjosu to, ka tas ir tik piclagoties sp&jigas.” Vinas jaunakais urbano bisu
projekts Honeyshop ir makslinieciska rezidence—veikals, kura tiek piedavats medus no urbana-
jam biSu kolonijam ar noliku jesaistit cilvékus un dot viniem iespé&ju piedalities pilsétas bisu
audzé$anas projekta. Kopienu aspektu un ilgtstpéjibas jautajumu sakara Kristina uzskata: §im
projektam piemit “potencials apzinat urbanas iespéjas — pilsétas apzalumosana, metalu saturo-
$u puku audzé$ana, iesaistiSanas pilsétas bisu audzé$anas projektos u. c. —, ka ari parvarét plaisu
starp makslinieku kopienam un marginalakam iedzivotaju grupam, un tada veida tas adresé
ilgtspéjibas jautajumus”. (Intervija ar Stadlbauer)

Cits pilsétas apzalumosanas projekts, kura primarais mérkis gan nav to apzalumot, bet gan
piedavat pilsétniekiem pasiem izaudzét édamlietas, ir RZXC jaunakais projekts “Gara pupa’, kas
2010. gada vasara tika istenots kopa ar LJTT (Latvijas Jauna Teatra institats). “Gara pupa” ir
socials makslas projekts un akcija, kas ilga visu 2010. gada vasaru, un kuras rezultara tika izvei-
dota “logu lauksaimniecibas” instalacija RIXC Mediju telpas seSmetrigajos logos. Taja iesaisti-
ties tika aicinati Rigas un Latvijas iedzivotaji, kurus intereséja piedalities instalacijas veido$ana
ar savu pasizaudzéto édamo augu — darzeniem vai gar$vielam. Instalaciju papildinaja intervijas

ar dazadu makslinieku, kultaras darbiniecku un citu dalibnicku videointervijam. Visu vasaru
varéja sekot lidzi projekta bloga'®, ka akcijas autori pasi audzéja savu dalu LU Botaniskaja darza
un pie Dainas majas Teika. Akcijas kulminacija bija izstades “Gara pupa” atklasana, kas notika
vienmér tik labi apmekléta, Rigas Domes organizéta foruma “Balta nakts” ietvaros. Tadéjadi
tikai viena nakti vien instalacija piesaistija vairaku tikstosu cilvéku uzmanibu. ““Raugos ka al-
targlezna...,” no¢ukstéja kada kundze telefona. Tas tiesa, majestatiskie plaukti ar podiem, kuros
suligo lapotni veidoja majas audzéti darzeni un augi, tonake lidzinajas ikonostasam.” Sadu at-
sauksmi lasijam nakamaja diena presé. Masu draugs pavars Havjérs uz vietas no izaudzétajiem
darzeniem gatavoja édienu, ko par brivu varéja nogarsot ikviens apmeklétajs, kas izstavéja garo
rindu. Nenoliedzami — skatitaju bija vairak neka dalibnicku, tomeér akciju uzskatijam par izde-
vusos, sanemot vairak neka desmit dazadu cilvéku atnestos podus ar augiem, tostarp — ari mil-
zigu divmetrigu “garo pupu” liela poda no kadas firmas, rudens zemenes podinos no bérniem
ar ipasam vajadzibam.

Konceptuali “Gara pupa” bija “logu lauksaimniecibas” Latvijas versija — ievérojami at-
skiriga no originalidejas, kuras autori ir Nujorkas makslinieki un vides aktivisti Brita Railija
(Britta Riley) un Rebeka Breja (Rebecca Bray). Vinu 2009. gada aizsakta Windowfarms Pro-
Jject” ideja ir radit vertikalus, hidroponikas, modularus, “maz energijas patéréjosus” logu dar-
zus, kas buvéti vairs nederigos vai reciklétos vietéjos materialos. Projekts izauga par bezpelnas
organizaciju un atvérta dizaina kopienu ar vairak neka desmit tukstosiem biedru visa pasaulé.
Tam tuvaka ir Somijas versija, ar kuru “Garas pupas” atklasana iepazistinaja Windowfarms
Finland * aktivisti un dizaineri Niko Punins (Niko Punin) un Miko Lajola (Mikko Laajola).
Vinu projekts norisinajas ziema Helsinkos Kiasma muzeja logos, un tam pamata bija hidro-
ponikas tehnologijas un ipass apgaismojums, kas lauj pilsétas logos jebkura gadalaika katram
pasam audzét savus darzenus.

Sie pieméri liecina gan par makslinieku interesi ilgtspéjibas jautajumus aktualizét caur
“partika ka energjija” perspektivu, gan par to, ka makslai tiek atvértas tas robezas, tai parklajoties
ar socialajam akcijam, ekologiju un vides aktivismu, tadéjadi padarot makslu par komunikacijas
un lidzdalibas instrumentu un sociali politisku projekeu.

Secinajumi

Pétot tadu hibrido tiklu kopienu ka Renewable, ieziméjas vairaki butiski aspeketi, kuri raksturigi
un péc kuriem var izdarit secinajumus attieciba uz $obrid pastavosajam tendencém starpdis-
ciplinaras makslas un tiklu kultaras attistiba 21. gs. pirmas desmitgades pasas beigas un otras
desmitgades sakuma.

Pirmkart, var secinat, ka Renewable kopienas kreativas darbibas un socialas ricibas jegas
atsléga ir starpdisciplinaritate — attiecibu veido$ana starp dazadam sféram. Makslinieku ko-
pienas Renewable gadijuma studijas parada, ka makslai piemitosa elastiba, atvértiba un brivi-
ba pasai iezimét sava pétijuma lauka robeZas, nodrosina tas sp&ju sadarboties ar citam jomam.
Maikslinieka Sedina vardiem sakot: “Es nezinu, ki tas ir — nestradat starpdiscplinari.” (Intervija
ar Sjodin)

Otrkart, Renewable kopienai problematizéjot un risinot ilgtspéjibas jautajumus tadu
starpdisciplinaro attiecibu ka maksla un atjaunojama energija konteksta, ta realizé sociali po-

18 http://garapupa.info
19 http://www.windowfarms.org
20 htep://www.pixelache.ac/helsinki/windowfarms
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litisku projektu. Maksla $aja gadijuma tiek izmantota ka pétnieciska pieeja. Ja zinatnieki un
inZenieri izgudro un attista augstas jeb industriali realizéjamas tehnologijas (pieméram, smart
grid vai udenraza dzingjs), tad maksla, aktivi darbojoties “socialaja starptelpa’, meklé citas
dzivotspéjigas alternativas, kas balstas radoSuma, DIY un low-tech piceja (pieméram, urbana
darzkopiba/urbana biskopiba vai krasjutigo saules bateriju izgatavosana no biesu sulas), sckojot
Medosa vardiem: “Veidojiet pasi savus tiklus! Audzéjiet pasi savus darzenus!” (Medosch 2009).
Ta ka $adi makslinieciskas izpétes projekti iesaista ari vietéjo iedzivotaju kopienas (pieméram,
“Makslas un agrikultiras laulibas’, “To¢ka”, “Gara pupa”), tie ilgtspéjibas idejas realizé nepa-
starpinati, izplatot tas plasaka sabiedriba. Turklat $adas atskirigas makslas un zinatnes pieejas
satur ar sadarbibas potencialu, lai raditu jaunus redzéjumus, idejas un metodes ilgtspéjibas jau-
tajumu risinasana.

Treskart, Renewable tikla piemérs parada $is makslinieku kopienas dalibnieku spéju ko-
municét arpus makslas kopienas un veidot socialo tiklojumu struktiiru ne vien dazadas jomas,
bet ari ar dazadam sabiedribas grupam (vietéjiem iedzivotajiem). Tadéjadi prakseé tick paradits
“organizéta tikla” ka jauna veida pasorganizéjosas institacijas potencialais darbibas lauks un
sazarota (“tiklu tikla”) struktira. Kas attiecas uz tikla struktaru, katram Renewable tikla da-
libnickam ir savi sazaroti un dazadu limenu tikli — pirmkart, tie ir gimenes tikli (atklajas, ka
daudzu dalibnieku organizaciju dibinataji ir partneri, gimenes locekli vai radinieki, pieméram,
Kultivator, “Serde”, RIXC u. c.), otrkart, — vietéjo iedzivotaju kopienas un/vai lokalas maks-
linieku kopienas, treskart, tie ir translokalie sadarbibas partneri, un visbeidzot, ceturtkare, -
tas lidz $im ir vismazak attistits — parstavji un/vai institiicijas no citam nozarém. Vel batiska
iezime — kaut arl Renewable tiklu administré RIXC, $aja tikla veidojas atseviski klasteri, citi
tiklojumi un sadarbibas projekti, kura RIXC vairs nebiit nav vado$a loma (pieméram, projekts
Herbologies/Foraging network). Socialas organizacijas formas sakara Renewable kopienas gadi-
juma ta pamata ir véstkopa, ari — blogs, un noteikti — ipasi organizétas klatienes tik$anas. Tiesi
klatienes tik$anas, klasteru veido$anas un sarakstes uzturé$ana véstkopa Sobrid tick izmanto-
tas ka metodes, lai nodrosinatu pasa Renewable tikla ilgtspéjigu attistibu.

Ceturtkart, $adi starpdisciplinari makslinieciskie pétijuma projekti, kuru pamata ir attie-
cibu procesu veido$ana (starp dazadam sféram) un tiklojumu veidosana (starp dazadam sabied-
ribas grupam), ta ka tie strada ar “attiecibu estétiku’, var vienlaikus tikt uzskatiti ari par jaunu
hibrido tiklu mikslas formu mekléjumiem.

Visus Sos aspektus kopa vértéjot, var secinat, ka uz makslu, kas meklé informacijas un
energijas kopsakaribas, strada ar zinatni un tehnologijam, péti dabu, pievérsas lauksaimniecibai
un kultiras mantojumam, veido sazarotas un starpdisciplinaras tiklotas struktaras, kas tadéja-
di neietilpst neviena no tradicionalajam makslas kategorijam, nepiecie$Sams paraudzities jauna
veida. Vélamies apgalvort, ka $ada virziba drizak ir nevis jauna kategorija vai zanrs, bet gan ie-
zimé jaunu paradigmu. Maksla $ajas starpdisciplinarajas attiecibas ir atsléga, kas var palidzét
radit citu skatjjumu uz nakotnes pasauli. Protams, var jautat, vai Renewable tikla dalibnieki
patie$am pietuvojas jaunai paradigmai vai tikai ir atradusi vél vienu veidu, ka konstruét pasaules
reprezentaciju. Ta¢u nenoliedzami japickrit (Starksam), ka ilgtspéjigas pasaules nakotnes sce-
narijs var izdoties vienigi, cilvékiem klastot atvértakiem jaunam idejam un jaunam sadarbibam.
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Interviews with Renewable Network artists by Rasa Smite

Interview with Erik Sjédin
October 11,2010 (via e-mail)

Q1. What was your motivation to start your projects (Suitcase
Science, Bush-scopes, Stem Sounds and now — Super Meal)
in the field of bio-+technology?

A. Suitcase Science, Bush-scopes and Stem Sounds
are part of Strange Eden, a loose umbrella for various work
relating to art, nature and technology that were carried
out at the Interactive Institute’s Art & Technology Program
between 2008 and 2009. What motivated me to pursue
Strange Eden was a lack of meaning, just experimenting
with art and technology, which is what we were doing at
the time, wasn’t enough. | felt that we didn’t understand
how what we were doing fitted into a larger context, that
we didn’t understand why we were doing what we were
doing, and | thought that working with “nature” somehow
could provide a sense of meaning. So | was looking for a
way to pour “nature” into the soup of art and technology
that | already had going. We never got very far and in 2009
the Art & Technology Program closed, but it was neverthe-
less a start of something. | should emphasize that Strange
Eden was a collaboration and I’'m sure others had other
motifs for pursuing this line of inquiry.

Super Meal is still an ongoing project so it is a bit too
early to analyze it retrospectively. | intend to put together
and publish an Azolla cookbook and cultivation manual in
the near future, in the book I'll also attempt to place the
project in a larger context, in the context of present and
in a historical context. It is for example interesting how
the project relates to the New Alchemy Institute’s work in
the 1970s which | discovered while | was doing research
for the project. What I've really been doing the past year
is transitioning from working with technical instrumentali-
ties, on the surface of things, to working with philosophical
questions, such as the notion of nature, and | hope to get
some of this thinking into the publication.

Q2. How would you yourself describe your interest to work in
interdisciplinary field of biotechnology — fusing art and sci-
ence, nature and technology?

Perhaps the first thing you realize when you start cogi-
tating on the notion of nature, the idea of nature, is that
there is a widespread view that nature is something out-
side of us, that we are in nature and not part of nature.
When we deconstruct this idea and other ideas we have
about nature we realize that everything is connected, that
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everything is interdependent and then to work interdisci-
plinary or not becomes a non-issue. | don’t know how to
not work interdisciplinary.

Is it experimentation with new art forms?

The only art form I'm interested in is the one that gives
me freedom to pursue my own line of inquiry.

Is it social action?

| attempt to change myself and the environment I’'m in
and | imagine that by doing so I’'m contributing to a bet-
ter society, but perhaps I’'m doing both myself and society
what we in Sweden call a “bear’s service”, a well inten-
tioned service that has a negative effect on the recipient.
The expression stems from a French fable by La Fontaine,
about a bear and a gardener, in which a tame bear smacks
a fly on his sleeping master’s face and accidentally kills
him.

.. Oris it artistic research into the fields of science?

| do research in a sense that | venture into areas that
are unknown to me, in search of knowledge that is new to
me. | can’t claim to do research in the sense of looking for
entirely new domains of knowledge, in the sense of tread-
ing where no-one has tread before. It takes time to get to
new territories and I've just set out.

Q3. Do you consider that your projects, your approach may
provide an alternative perspective on how to deal with sus-
tainability issues (such as alternative and green energy)?

| haven't been working with alternative and green
energy directly but Super Meal and to some extent the
Strange Eden projects do indirectly deal with this and oth-
er sustainability issues. Working with these projects has
changed my own perspectives on sustainability and | think
| am starting to form an alternative understanding of what
it means. | don’t think that these projects communicate
these perspectives though. On the contrary, | think they
might reaffirm a lot of illusions. | hope that people looking
at these projects don’t take them as affirmations of what-
ever it is that they are doing.

Q4. Do you think your activities may have an impact outside
of arts community (to other people, local communities, so-
ciety)?

I think my activities primarily have an impact on me and
on people | know and meet. It might sound like I'm trivial-
izing my work but | don’t think you should underestimate
this impact. It’s important to realize that whatever you do
it does have an impact. Living without having an impact is
an achievement, just by existing you affect your environ-
ment and the effects might be far greater than you realize.

Interview with Bartaku (Bart Vandeput)
October 14,2010 (via e-mail)

Q1. What was your motivation to start your research project
“PhoEf”and to learn how to build dye sensitized solar cells?

gq1_a/ Presumably three observations made me start
PhoEf. After having explored the energies and aesthet-
ics of overtorsed threads, the amazement over the “wild”
use of electricity and batteries from sea level to 5500 m,
by people in Kinshasa, connecting vertical electric wires
to the horizontal main power lines to have a small power
shop selling to the local quartier, pending on the ground
that create big electrocution fields when the rains pour
down and convert in no time the streets into wild waters,
killing dozens of people that try to wade home barefooted
in the dark, and thirdly, the observation of a solar pow-
ered water pump highly responsive to the shade of the
hand above the solar panel, sold by a Chinese man with
his daughter in a Confucian stand in the outdoor path be-
tween the big halls of the big solar fair with fancy highly
illuminated corporate stands with high pitched voices of
sun tanned boys and girls.

g1_b / One aspect of “PhoEf” was the mapping of the
existing and future photovoltaic technologies. The most
intriguing one is the dye sensitized solar cell, on one hand
because it approaches the natural process of light-to-
energy conversion the most, and on the other hand be-
cause it is simple technology, allowing people from 8-88
to experiment with shape, pattern, color and text. Like
the traditional fruit battery it generates little energy for a
short time, but as opposed to the contaminated fruits, you
can re-use most of the components and drink the edible
left-over dyes. Moreover, the dssc reveals a “temporary di-
gestopia”, since it envisages the idea of edible solar cells,
entering the domain of cradle to cradle and fundamental
systems thinking, with some help from the Indian and mo-
lecular cuisine.

Erik Sjodin’s artistic practice is a visual and participa-
tive approach to cogitating on the notion of nature and on
various interdependencies and interrelationships between
humans and their environment. He is particularly interest-
ed in how we use technology as means to manipulate our
environment, how we satisfy basic human needs, such as
our need for water, food, shelter and energy and how our
understanding of ourselves in relation to our environment
affects how we construct the world around us. Applied sci-
ence often plays an integral part in his works and he carries
out comprehensive research in areas spanning from living
organisms and systems to technology.

Q.2 How would you yourself describe your interest to work
in an interdisciplinary field - fusing art, science and technol-
ogy? Is it experimentation with new art forms, or is it social
action?

g2_a / Safe to say, that until the time of nailing these
words down, it just seemed to be my natural habitat. It
provides ingredients for adventure and exploration and
many invitations for fact based fiction.

g2_b /It might be about one, and not the other, the oth-
erand not the one. It might be about both at the same time,
or not at the same time, but at the same place. It might be
about both at the same place, or not at the same place, but
at the same time. It might be about something else.

Q3. Do you consider that your projects, your approach may
provide an alternative perspective on how to deal with sus-
tainability issues (such as alternative and green energy)? Do
you think your activities may have an impact outside of arts
community (to other people, local communities, society)?

g3_a / If this is the case, it is most welcome, but the
risk is substantial — that this perspective will be very per-
sistent.

g3_b / | facilitate workshops both locally and interna-
tional that are attended by artists, engineers, chemists,
historians, future textile designers, and children, with par-
ticipants originating from all the continents.

See biography on page 173.
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Interview with Christina Stadlbauer
October 14,2010 (via e-mail)

Q1. What was your motivation to start your “bee architecture”
project?

| am passionate about bees and find it fascinating that
they are so adaptable. Bees naturally live in hollow spaces
of trees or cavities that they find. Nowadays, European
honeybees are affected by a mite — Varroa Destructor —
which is in most cases lethal for the colony and has to be
treated by the beekeeper.

Hence, nowadays, the European honeybee practically
exists only in the domesticated form. Beekeepers keep
them in rectangular wooden boxes and have the bees
breed and collect honey on rectangular wooden frames
that are easy to handle and comfortable for the beekeep-
ers. Since these shapes do not correspond to natural habi-
tats of bees, | started to think about alternatives for hon-
eybee housing.

Q.2 How would you yourself describe your interest to work in
an interdisciplinary field - fusing art, science and technol-
ogy? Do you see potential for future developments? Is it ex-
perimentation with new art forms, or is it social action, or — is
it artistic+scientific research?

The way | work and my interest in bees has definitely
aspects of both scientific and artistic research in it, but
encompasses experimentation, and lately community ori-
ented activities as well. | obtained my doctor’s diploma in
chemistry, which influences the way | approach a topic.
Fusing scientific aspects with art and technology seems
to soften the rigidity of pure science and to open it to a
much broader audience as well as collaborators.

Also, | see a huge potential in community and urban
social action with the topic of bees in the city, which can
be seen in the project | am busy with right now — the Hon-
eyshop, where honey is “sold” for stories that have to do
with bees or honey.

The topic of bees is linked to so many other topics, na-
ture, urban spaces, food chain, food, energy procurement,
social behaviour, architecture, etc. that possibilities for
development are manifold. Personally, | found out, that the
longer | am busy with bees and their worlds, the more | got
interested init. That is a good foundation for further devel-
opment.
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Q3. Do you consider that your projects, your approach may
provide an alternative perspective on how to deal with sus-
tainability issues? Do you think your activities may have an
impact outside of arts community (to other people, local
communities, society)?

My recent project is just an example for how the topic
can have an impact. The Honeyshop is set up as artistic
“shop residency”, where | offer honey from urban colonies
to get people involved and give them a possibility for par-
ticipation.The shop is situated in an area of town where al-
lochthonous population prevails, that is not the usual “art
crowd”.

The project has potential for raising awareness about
urban possibilities — including greening the city, planting
melliferous flowers, getting involved in urban bee projects,
etc. — and bridges the gap between the “artistic commu-
nity” and the more marginalized population, and hence,
addressing sustainability issues.

Christina Stadlbauer (b. 1970; Austrian, Italian) is interest-
ed in the complexity of processes in nature. She obtained a
PhD in Natural Sciences (chemistry) from BOKU in Vienna
and has been practicing and teaching Shiatsu for over 10
years. Currently, she works for FOAM, Brussels, with inter-
disciplinary projects, around topics of city environments
and urban resilience. She keeps bees in the city of Brussels,
and coordinates participative activities around honeybees
and their role in ecosystems. Also, she is involved in projects
of alternative forms of gardening and researches herbal
medicine, both in urban and rural areas.

http://apiary.be

Interview with Malin Lindmark Vrijman
and Mathieu Vrijman / Kultivator
October 10, 2010 (via e-mail)

Q1. What was your motivation to start working in cross-fields of
artand agriculture? What is the main idea behind Kultivator?

We started this work because we saw an interest-
ing possibility to re-think and re-form a lot of estab-
lished structures within art as well as farming. From the
one of us coming from an artist background, it grew out
of an experience of the mid-nineties working with so-
cial issues in urban environment. In projects addressing
groups of imprisoned, homeless people and immigrants
in socioeconomic troubled areas, we experienced a dis-
connection to the very fundamental, material conditions
that actually offers life that works; sustainable life, if you
like. For the one of us working with agriculture and farm-
ing, the wish for an ethical, social and creative approach
to development of farming in general was a motivation
to go into the collaboration with artists. The main idea
behind Kultivator is to provide a platform where experi-
ments of both disciplines can be performed, by us and
others, and the outcome, or processes can be shared.

Q2. How do you see the “marriage” (as you call it) between
art and agriculture — is it an experimentation with new art
forms, or is it social action — as you collaborate not only with
art professionals but also with local community?

The marriage between art and agriculture was an ex-
periment not so much with new art forms as with new (or
actually old) formats for networking and information shar-
ing. The wedding format replaced the common conference/
seminar form, and in this we had both an internal, profes-
sional aim; to discuss relevant issues and build networks,
which took place in the time before the ritual, beginning
with the “Banns of Marriage” show in Kalmar Konstmuse-
um in February — May, 2010, and an extrovert, public one;
to manifest this new relation and celebrate it together with
many, which we did in the last open ceremony and following
feast on the 24" of July. So, it definitely was a social action,
but that does not mean that it was not also an experimen-
tal, and including many professionals in the long prepara-
tion and mapping phase that preceded the actual wedding.

Q3. Do you consider that your projects (art+agriculture)
provide an alternative perspective on how to deal with sus-
tainability issues? Do you think your activities may have an
impact (on people of local community, and society at large)?

Yes, like | mentioned in the first question, the whole
reason for us to work in this cross-field is because we
believe that here lays the key to a sustainable develop-
ment within both art and farming. It is certainly an aim to
have an impact on society, locally and at large; the par-
ticipatory, communal aspect of our work remains for us
the most important. Kultivator is a place, and an idea,
but foremost an ambition to put agriculture and art to-
gether, ask them to condition themselves to each other
and with the marriage go into a steady relationship (again).
Cultural involvement in the design of future systems for
food production is not about using a few creative minds
to improve details of the whole. It is about making food
production and farming a part of public awareness and
knowledge. It is about sharing and discussing necessary
decisions for the future openly and commonly. It is about
enabling people to take active part in building systems
and processing experience - through art+agriculture.
The wedding between the two, finally, aims to create a nar-
rative that allows us and others to imagine this actually
happening, from now on.

Malin Lindmark Vrijman. Born 1971, in Falun, Sweden. Artist
and art-organizer, educator, cultural producer. Co-founder of
Art and Agriculture platform Kultivator, educated at the Ri-
etveld Academy, Amsterdam and The Netherlands National
college of Arts and Design, Oslo, Norway, Bachelor of Arts.

Recent Exhibitions: 2010 Crosscultural nomadic cheese,
Rum 46, Arhus, Denmark. High Tide, Liverpool National Gal-
lery, Liverpool Biennale, UK. Banns of Marriage, Kalmar art-
museum, Kalmar, Sweden. 2009 Land, Art at the Wilhelmina
Polder Zeeland, The Netherlands. Cow Down European Agri-
culture minister meeting, Vaxjo Artmuseum, Sweden.

Assignments, Positions: Board member, cultural advi-
sor Skordefesten AB, Swedens biggest Harvestfeast, Board
member on Swedish farmers union National Culture board,
Co-writer on Art and Culture strategy Kalmar region, 2004~
2008 Chairwoman of Artist union, Southeast Sweden, Co-
ordinating and teaching visual arts at Olands Folkhégskola,
general courses.

Mathieu Vrijman. Born 1977, in Sotik, Kenya. Artist and art-
organizer, educator, cultural producer. Co-founder of Artand
Agriculture platform Kultivator. Educated at the Rietveld
Academy, Amsterdam, and courses in history, sociology, jour-
nalism at Hogeschool Zwolle, NL.
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Recent Exhibitions: 2010 Crosscultural nomadic cheese,
Rum 46, Arhus, Denmark. High Tide, Liverpool National Gal-
lery, Liverpool Biennale, UK. Banns of Marriage, Kalmar art-
museum, Kalmar, Sweden. 2009 Land, Art at the Wilhelmina
Polder Zeeland, The Netherlands. Cow Down European Agri-
culture minister meeting, Vaxjo Artmuseum, Sweden.

Assignments, Positions: Website and animations for
Stockholm university, Elected culture representative for
Swedish Green party, concept for new media lab at Olands
Folkhégskola, Guest teaching at Olands Folkhdgskola,
Adelfors folkhogskola, Peoples University, Sweden.

Interview with Signe Pucena and Ugis Pucens / SERDE

October 23, 2010 (via e-mail)

Q.7 What was your (SERDE’s) motivation to dedicate a project
on homemade moonshine? And how did this idea develop to
“Herbology”?

S.P. The project about homemade moonshine was initiated
by Ugis Pucens and Egons Baranovs with the installation
“To¢ka” in the framework of the first post-soviet workshop
in SERDE workshop and residency centre in Aizpute, Latvia.
U.P. The theme of the event was “Artists against Technol-
ogy Standards” and it combined a string of events under
the idea of using technologies and devices in a creative,
non-traditional way.

S.P. Initially, “To¢ka” was an artistic interpretation of the
illegal, yet unifying tradition of moonshine brewing within
the former Soviet region.

U.P. This tradition was a fine example showing how Soviet
people by using their knowledge in chemical and physical
processes had the skills to produce products that were
necessary.

S.P. It was followed by a more elaborate research on the
brewing methods, recipes, different technical solutions,
a.o. Since 2005, variations of this project have been pre-
sented to general public almost 20 times. The “Herbology”
continued on with testimonies on making the so-called
“bowl-moonshine” used in home medicine kits. It is a
primitive method for distilling alcohol and mixing it with
medical herbs.

Q.2 How would you describe your interest to do creative work
in an interdisciplinary field — by combining art and technolo-
gies, folklore studies and cultural heritage? Is this, in your
opinion, a search for new forms in art or — a social activity?

S.P.We have been working in this direction since 2005, right
now we see more and more people getting interested and
inspired. Our activities can be described in both ways — as
a search for new forms and means of expressions in art as
well as social activity. They do not exclude or replace one
another they rather merge with each other. We believe that
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traditional culture may serve as an inspirational source for
art. We found this interesting also in the context of mod-
ern technology development because in acquiring and
inheriting traditional skills it is important to understand
them and to include them into the development of modern
technologies. In our opinion, more profound studies of tra-
ditions and competence in current technologies help gain
better understanding on solutions regarding sustainability
issues.

U.P. During this research it has been amazing to see how
organically these seemingly different fields come together
within the moonshine brewing devices and medical herb
jars of people that we have encountered. Each story rep-
resents a specific culturally historical tradition and suc-
cession based on empirical knowledge also showing the
understanding of aesthetics, beauty and functionality of
each particular individual. Here we can speak of the na-
tional or individual creativity — the task of the profession-
als is to identify and to present it.

Q.3 In your opinion, do your (SERDE’s) projects offer an alter-
native perspective on finding sustainable solutions?

S.P. 1 do not consider this to be a new alternative.

U.P. Rather, we are focusing on a societal model where
people should require wider knowledge in order to contrib-
ute to their environment and resources as well as skills to
use this knowledge on a practical level in case of limited
resources. In this sense it is sustainability based on his-
tory and empirical knowledge.

S.P. SERDE’s projects exploring traditional cultural heri-
tage re-emphasize technologies that have been known for
centuries, for example, producing alcohol, making soap
and candles. Our parents and grandparents remember
well many of traditions we explore now, because they have
done this themselves. This is due to the material and so-
cial situation in Latvia at the end of the last century when
many of the things necessary for every day life were not
available in stores. In a situation of natural resource de-

pletion we must again think about using the environment
and household products in ways to provide the necessary
products. For example, in Mexico cars run on ethyl alcohol
produced from sugarcanes instead of gas. Our research
on homemade moonshine also turns to this question yet
it is usually the stories and experiences around the illegal
preparation and usage which viewers and project visitors
are most often focused on.

Q.4. Do your projects carry any meaning outside the context
of art, are citizens in Aizpute, Riga and Latvia in general in-
terested in them?

Our projects usually gain wider interest in cities out-
side Latvia. This can be explained due to the fact that peo-
ple in small villages and rural areas still produce their own
products or at least know how to do so and it is not inter-
esting for them to gain knowledge on something they are
already aware of. Many of these rural citizens are subject
of our research, we try to communicate further knowledge
they have disclosed us.

Interview with Andrew Gryf Paterson
October 10, 2010 (via e-mail)

Q1. What was your motivation to initiate Herbologies/Forag-
ing Networks project? What is the main idea behind it, and
how does it relate (if it does) to sustainability, food as energy,
similar issues?

Inspirations for the Herbologies/Foraging Networks
project gathered from different sides and at different
times over a 3—4 year period.

One summer in 2006 | visited Katajamaki Eco-com-
mune in central Finland (near Vilppula) and met Ossi
Kakko, one of Finland’s wild food experts and activists. |
was with the knowledge that he had taught himself, and
at the time a large part of his vegan diet was sourced from
his forest surroundings. Also a year later, | had the privi-
lege to stay in the house of urban permaculture and urban
foraging expert Nance Khlem. She lived in an immigrant
Mexican neighborhood and gathered many fruits from
abandoned or lesser-known sources in many inner-city
or post-industrial gap sites. As a landscape gardener by
trade, she was also an active and well-respected member
of the artist-activist and self-organizing education scene
of Chicago.

Thirdly, | became aware in my travels between Finland
and Latvia over the years, and in particular conversation
and friendship with Signe Pucena of SERDE, | realized that

Signe Pucena and Ugis Pucens / SERDE

Signe Pucena is artist and researcher of traditional culture
and culture projects manager. Ugis Pucens — artist, restau-
rateur and producer of art and culture symposiums, festi-
vals and exhibitions. Signe and Ugis are co-founders of the
interdisciplinary art group SERDE, which seeks to develop
the regional and international collaboration between differ-
ent culture fields, organizations and professionals.

In 2002 Signe and Ugis established The Residency and
Workshop Centre SERDE in Aizpute. SERDE’s main activities
involve the exchange between culture, science and educa-
tion fields, including the hosting and organizing of residen-
cies, workshops, seminars, lectures, presentations etc.

Baltic and Nordic people know about and use their local
plants differently, for example common experience among
Nordics berry-picking, and for Balts making herbal tea.

From these different encounters, | reflected that as an
immigrant to the region, | not only knew little about the na-
tive wild plants that surrounded me in Finland, but | also
remembered little from growing up as a child in Scottish
rural countryside, and didn't have rural or nearby grand-
parents who might have passed on this knowledge: differ-
ent cultures, economics and social circumstances have
shaped these things.

All these perspectives made me interested to create
a cultural research project which explored the different
ways how we might learn about useful plants (Herbolo-
gies), and that which we may find in our local habitat (For-
aging), in collaboration with others. My years living in Hel-
sinki has been dominated by Internet and network culture,
and | realized that this context is also emerging as way to
learn about how to do and make things, and a key source
of sharing information and practices for all generations in
the Nordic region, but especially for young people.

It seemed appropriate to try and “mash-up” these sub-
jects to see what might be learned. | was fortunate to find
company and shared inspiration with Ulla Taipale (Cap-
sula) and Signe Pucena (SERDE) to add their specialisms
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in art-science curation and cultural heritage development
respectively. Although the topics surrounding foraged food
have been explored in Anglo-sphere cultural and artistic
contexts in recent years, especially in USA and UK;in loca-
tions where wild plants are closer to home and everyday
use such as Finland and Latvia, this subject hadn’t yet ap-
peared and been supported as cultural/arts production in
the Baltic Sea region.

A growing awareness of food security — Where do or
will we get our food from? — literally in terms of location
or source now, and in the future, is part of a wider move-
ment of critique and thought in ecological and economic
sustainability issues, and energy (especially oil) depend-
ent systems. People could reduce the energy spent in
transporting their food from far away places, via gaining
vitamins and nutrients from local ecosystems which might
be returned back into those same ones. Also by knowing
and making use of that which is found in one’s own local
nature, for example to heal and offer ailment in the body, a
greater awareness of human interdependence with nature
may develop.

Q2. How would you yourself describe your interest to work
1) collaboratively and 2) in an interdisciplinary field - fusing
art and cultural heritage, culture and alternative economy?
Is it experimentation with new art forms, or is it social action?

| like to say that my creative strengths lie in hybridity,
communications, organization and network arts: the abil-
ity to bring together and involve people in creative explora-
tion, develop temporary communities, gather unexpected
elements and components, creating poetic connections
and new sites for cultural activity.

My increasing interest in collaborations to do work —
emphasized since moving to Finland in 2003 - is based not
only in having broad or open minded approach, but also in
“not-knowing” or having the full ability to do things one-
self. Starting first in new media development, where dif-
ferent skill-sets are necessary to imagine, produce and
communicate emerging technologies, | have appreciated
what may be learned by working with others, and how dif-
ferent minds or characters, educations and disciplines
can shape a project, leading it in directions one might not
gone on one’s own. This has been especially the case in the
last year or so with “Alternative Economic Cultures” and
“Herbologies/Foraging Networks” projects, where “many
directions” is an important concept in raising awareness
of these subjects.

Often the different perspectives gathered in collabo-
ration can create a new activity or communication space
for work, especially where one didn’t exist before. This is
especially the case in emerging art forms, technologies or
practices. In my opinion, creating spaces for new relations
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and connections between and despite creative discipli-
nary boundaries is a form of artistic and activist organi-
zational work. The effort to raise interest, awareness and
logistically create this space — to physically bring people
from different backgrounds and locations together — is
social action, that demands resources, time and finances.
Learning about alternative financing and economical ap-
proaches, which values social, natural and human volun-
teer contributions is important as part of this process.
Doing so creatively, imagining, and supporting emerging
practices and thoughts could be argued to be an art form.

Q3. Do you consider that your projects, your approach may
provide an alternative perspective how to deal with sustain-
ability issues? Do you think your activities may have an im-
pact outside of arts community (other people)?

| hope that transdisciplinary approaches and thinking
“outside-the-box” can help people conceptualize sustain-
ability issues, and especially encourage cultural work-
ers to get involved with experts and activists in creative
research and social action. Many people in the education
and academic context appreciate the sustainability argu-
ment, including zero and de-growth economic perspec-
tives. The difficulty may be inviting people to do something
actually, practically.

Participatory arts practices, such as making work-
shops, can open up situations where people from outside
the arts community can get involved. There are recent
historical traditions in the previous 30-40 years (at least
in the Anglo-speaking countries) of community arts and
development, working with particular groups and demo-
graphics. Abroad and open-minded approach thatisinclu-
sive of many different people will need to be employed for
sustainable development and change on these matters.

Without sustained support, finances and resources
my own activities and communication strategy can at
best raise awareness among a creative and culture sec-
tor of society, and a niche group of people who are inter-
ested in the subject, regardless of background. Cultural
institutional support, and social networking approaches
online are broadening the reach of small-scale and grass-
roots cultural initiatives. The best | can do, impact-wise,
is inspire people do similar artistic-organizational work on
sustainability issues.

See biography on page 76.

References:

Katajamaen Yhteiso / http:/rihmasto.fi/node/10
Nance Khlem / http:/spontaneousvegetation.net/
Signe Pucena/SERDE / http:/serde.lv/

Ulla Taipale/Capsula / http://www.capsula.org.es/

Images and projects
affiliated with Renewable Network
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“The Idea of a Tree” (2009) by Katharina Mischer and Thomas Traxler. Exhibition “Energy” in kim?, Riga, Latvia,
October 8 — November 1, 2009. Photo: Marting Ratniks
“Neighborhood Satellites Energy Harvests Claiming Energy Leaks as Resource” (2009) by Myriel Milicevic and
Hans Kadel. Exhibition “Energy” in kim?, Riga, Latvia, October 8 — November 1, 2009. Photo: Marting Ratniks
“Black Canyon Earth Field” (2008) by David Haines and Joice Hinterding. Exhibition “Energy”in kim?, Riga, Latvia,
October 8 — November 1, 2009. Photo: Martin$ Ratniks

ENERGY

Xll International Festival for New Media Culture “Art+Communication”

October 8 — November 1, 2009, Riga, Latvia

Organiser: RIXC. Curators: Raitis Smits, Rasa Smite. Visual concept: Martin$ Ratniks. Producers:
Daina Silina, Agnese Baranova, Linda Vébere.

The 11th edition of Art+Communication festival with the theme “Energy” investigated the notion
of sustainable development from various perspectives — artistic, scientific, cultural, technological,
social, architectural, and environmental. The festival programme featured media arts exhibition
“Energy” in RIXC / kim? gallery at Spikeri, international conference “Energy — scientific and artistic,
utopian and critical visions” (organized in collaboration with MPLab — Art Research Lab of Liepaja
University), as well as live performances and workshops.

http://rixc.lv/09
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Symposium for Art and Renewable (Energy) Technologies in Aizpute, Latvia, August 2009. Presentation by Bartaku.

Symposium for Art and Renewable (Energy) Technologies in Aizpute, Latvia, August 2009. Workshop “How to build solarbots
Photo: Raitis Smits

miniature kinetic sculptures driven by light” Conducted by Gisle Frgysland. Photo: Raitis Smits

Art and Renewable [Energy] Technologies

International symposium

August 13-16, 2009, Aizpute, Latvia

Organiser: RIXC in collaboration with SERDE

Producers: Raitis Smits, Rasa Smite, Daina Silina, Linda Vébere, Signe Pucena

The 4-day symposium in Aizpute gathered together artists, activists, technologists, scientists and
researchers, who shared their ideas and explorations which deal with renewable energy resources,

alternative and ecological use of technologies, and other sustainability related issues.

http://renewable.rixc.lv

236 237



Long Bean/WindowFarms Riga, Latvia, September 2010. All photos: Raitis Smits

The Long Bean (Gara pupa) / WindowFarms Riga

September 4-11, 2010,
in the framework of Contemporary culture forum “White Night 2010”, Riga, Latvia
Idea and production: RIXC, The Center for New Media Culture and The New Theatre Institute of Latvia.

The Long Bean / WindowFarms Riga was a collaborative social art campaign with the aim of creating
an impressive city environment installation consisting of potted plants and vegetables that people
grow on their windowsills, balconies or backyards. Anyone was invited to participate in the project
with his or her home grown vegetable or seasoning plantin a pot. The installation was supplemented
with video interviews with participants of the project, filmed throughout the summer.

http://www.garapupa.info
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Installed bottles and plants with LED lighting in Kiasma takaikkuna window in Helsinki, Finland. Photo: Antti Ahonen
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Windowfarms Finland
Mikko Laajola (FI), Andrew Gryf Paterson (SCO/FI), Niko Punin (FI)
2010

“Window farms” are vertical, hydroponic, modular, window gardens built using low-impact or recy-
cled local materials. The Windowfarms Project and research was initiated in New York in 2009, and
has since developed into a non-profit organisation, encouraging an open design community around
the world. From November 2009 to March 2010, this Finnish collective produced a grand 81 bottle
installation in Kiasma for 5 weeks, preluding and as part of Pixelache Helsinki Festival 2010. They
created a “fork” in the “v.1” design which included LED grow-light technology and freestanding in-
frastructure, gathering over 25 people to help construct and dismantle the installation. This activity
kickstarted a local node of people interested in the practice.

http:/pixelache.ac/helsinki/windowfarms
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Herbologies/Foraging Networks: Kurzeme midsummer expedition, Aizpute, Latvia, June 2010.

N,

In the company of Zinta Nikiforova. Photo: Aisté Virsulyté

Herbologies/Foraging Networks

Andrew Gryf Paterson (SCO/FI), Ulla Taipale/Capsula (FI/ES) & Signe Pucena/SERDE (LV), and over
40 international participants

2010

Herbologies/Foraging Networks programme, focused in Helsinki (Finland) and Kurzeme region of
Latvia, now extends beyond the Baltic Sea region. In a series of events during 2010, it has explored
cultural traditions & knowledge of herbs, edible and medicinal plants, within the contemporary con-
text of online networks, open information-sharing, and biological technologies. The coordinators
produced seminar presentation, discussion and workshop events at Pixelache Helsinki Festival in
March 2010, and a midsummer rural expedition to Aizpute & Alsunga, was hosted by SERDE in June
2010, with herb-related fieldwork excursions and ethnographic interviews including an internation-
al and interdisciplinary group of guests.

http:/www.herbologies-foraging.net
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Preparing for project presentation in “Technology myth” workshop programme, SERDE workshop and residency centre,
Aizpute, Latvia, 2007. Photo: Janis Zvirgzds-Zvirgzding
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Moonshine

Author: Interdisciplinary art group SERDE

(2006 - 2008: Signe Pucena, Ugis Pucens, leva Vitola, Egons Baranovs)
(Since 2008: Signe Pucena, Ugis Pucens, leva Vitola)

Since 2006 around 20 Moonshine presentations and workshhops had taken place in Latvia, Estonia,
Finland, Sweden and Germany.

In the cultural and historical context homebrewing doubtlessly belongs to the intangible cultural
heritage of the world. The aim of the project is not to moralize about moonshining as a social evil
but to reveal the inexhaustible inventive faculties of people in catering to their needs with limited
resources. The idea developed from observing and collecting both the creative approach in finding
and developing technical solutions for homebrewing and in secrecy about the very process. In the
current situation every skill and ability is a virtue that gives you opportunities to use available re-
sources. For example, moonshine can be excellently used to make herb tinctures both for internal
use and external application.

http://www.serde.lv, http://www.facebook.com/smgSERDE

Folk Pharmacy in Contemporary art forum “White Night 2010” Riga, Latvia. Photo: Signe Pucena

Folk Pharmacy

Author: Interdisciplinary art group SERDE (Signe Pucena, Ugis Pucens, leva Vitola)

Place: Contemporary art forum “White Night 2010” and the exhibition “Survival Kit” in Riga, Latvia,
September 4-12,2010

Folk Pharmacy is an artistic interpretation based on culturally scientific research on indoor plants
used for treatment of diseases. Aloe, kalanchoe, spironema and others thrive on many a windowsill.
The olden time plants are joined by new and exotic ones. The produce of the green pharmacy can
be used fresh, in poultices and as tea or in tincture. By viewing this tradition within the context of
contemporary culture we’re going to turn the city people’s attention to home-grown and environ-
mentally friendly produce. We offer a broader view of this simple folk tradition and the knowledge of
plants found on city inhabitants’ windowsills and balconies. Along with decorative flowers also tea
and seasoning plants can be grown on balconies. Therefore we want to motivate people to think of
the balcony as a city dweller’s garden and pharmacy, which is always at hand and is an important
part of everyday life.

http:/www.serde.lv, http://www.facebook.com/smgSERDE
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Honeyshop window, rue Gallait 179, 1030 Schaerbeek. Photo: Christina Stadlbauer
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HoneyShop — Le Schaerbeekois
Christina Stadlbauer, shop residency at Nadine, Brussels based organisation
2010

In the summer 2010, 2 colonies of honeybees based in the experimental urban garden “wasteland”
(Nadine) in Brussels have collected nectar and produced honey. In autumn 2010, the honey is “sold”
for stories in a shop in Schaerbeek.

Bees are an important link in the foodchain and guardians of biodiversity. The honeybees’ role in
urban environments closes a cycle — soil enables flowers to grow to feed the bees with nectar. The
bees’ visits ensure pollination so seeds can sprout next year to give new flowers. Honey is a reflec-
tion of the mulitfloral pasture of the city — it is high energy food. The harvest of 2010 is traded in the
Honeyshop — for personal stories and experiences, recipes and songs about bees and honey.

http://apiary.be

Wedding between art and agriculture. Kultivators farm in Dyestad, Oland, Sweden. Photo: Kultivator

The Wedding between Art and Agriculture

Kultivator
2010

Manifestation for a new relationship. As a summing up of almost five years of research and activi-
ties in the field of art+agriculture, Kultivator hosted an international meeting intending to formalize
the A+A network, and celebrate the relation and the fertility of this field. Artists, organizers and
organisations from 8 different countries participated. The location was Kultivators farm in Dyestad,
Oland, Sweden, and the meeting had the form of a wedding, following the rituals and structures of
a traditional peasant wedding, lasting for three days. To prepare this event, a three month long re-
search into family connections, ornamental studies and traditional ceremonial forms to build new
networks and share information was held in Kalmar Konstmuseum, called “Banns of marriage”.

http:/www.kultivator.org
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Nuage Vert by HeHe. Photo: Antti Ahonen
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Nuage Vert
HeHe (Helen Evans & Heiko Hansen)
Realised in Helsinki in February 2008

Nuage Vert is a large-scale temporary environmental art installation, realised for the first time in
Helsinki in February 2008. During one week, the vapour emissions of the Salmisaari coal burning
power plant were illuminated in the night time with a high power green laser animation, to show
the current levels of electricity consumption by the residents of the surrounding neighbourhood.
The purpose of the light projection was to generate collective cooperation amongst the inhabitants.
The vapour cloud was turned into a city scale neon sign, which grew bigger as local residents took
control and consumed less electricity. In the context of this project, real-time data about electricity
consumption was made public for the first time in Finland. Nuage Vert was awarded the Green Prize
at 01SJ Biennale in San Jose, a Golden Nica of the Prix Ars Electronica 2008 and was chosen as the
Finnish environmental art project of the year 2008 by the Finnish Environmental Art Foundation.

http://www.vihreapilvi.org, http:/www.nuagevert.org
http:/hehe.org, http://www.pixelache.ac/nuage-blog
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Spiral plant structure with a selection of plants producing “power” dyes for making dye sensitized solar cells. Okno green roof,
Brussels, 2009. Photo: Bartaku

PhoEf

Bartaku (and numerous others who contributed to the development)
From 2007...

“Phoef: The Undisclosed Poésis of the Photovoltaic Effect” is an ongoing artistic research process
that focusses on the relation between the energy of light and electrical energy; research at the in-

terstices of art, science and technology.

http://fo.am/phoef
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Suitcase Science (portable closed ecological systems), Stem Sounds (a tree listening device) and Bush-scopes (tools for

exploring and sampling nature). Photo: © 2009-2010 Erik Sjodin
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Strange Eden
Yoshi Akai, Fredrik Bridell, Michel Bussien, Ingvar Sjéberg, Erik Sjédin
2008-2009

Strange Eden is a loose umbrella for various projects relating to nature and technology that were
produced at the Interactive Insitute’s Art & Technology Program between 2008 and 2009. Suitcase
Science (portable closed ecological systems), Stem Sounds (a tree listening device) and Bush-
scopes (tools for exploring and sampling nature) are three projects that came out of Strange Eden.

http://eriksjodin.net

Super Meal. Photo: © 2010 Erik Sjodin

Super Meal
Erik Sjodin
2010

Super Meal is a project that revolves around growing, cooking and eating the aquatic super plant
Azolla. Azolla is a water fern that lives in a unique symbiosis with an algae that can fix atmospheric
nitrogen, a symbiosis which has enabled the Azolla to become one of the fastest growing plants on
Earth, capable of doubling its biomass in two days. Azolla is a also a rich source of nutrients.
Recent research on space agriculture and Azolla as a component of a space diet for habitation on
Mars is the inspiration for Super Meal. Agriculture designed to work under severe resource con-
straints in space may contribute toward solving food shortages and environmental problems that
are facing humans here on Earth and hints of a future where living, eating and farming is radically
different from what we are accustomed to today.

http://eriksjodin.net
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Rescue Boat Baltic Herring by Teemu Takatalo & Tommi Taipale. Photo: Tommi Taipale

Artists assemble a wind-powered rescue-boat out of waste being produced by contemporary life-styles. During August 2010 Rescue Boat
Baltic Herring sailed in the archipelagoes of the Baltic Sea and some personalities from different spheres of life and acknowledgement
were invited to join the journey - to think, talk and quiet down. Main topics: environment, culture, society, utopies and dystopies.
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Curated Expedition to the Baltic Sea 2009-2011

Curated by Ulla Taipale/Capsula with art/science facilitation of Merja Markkula

The Expedition to the Baltic Sea is a cross-disciplinary art project to observe and experience the
natural phenomena of the Baltic Sea. It is the second phase of Curated Expeditions — project
launched by Capsulain 2008. One key aspect of this Expedition is that the artistic seafarers travel
slowly, by means that burden the environment as little as possible. Collaborations with scientists
are encouraged and made possible. Expedition works will be exhibited as part of the European
Capital of Culture Turku 2011 programme. Through exhibitions, public debates and workshops the
extraordinary nature and miracle of the Baltic Sea will be given recognition — to raise awareness
and consciousness of the sensitivity of Baltic ecosystems. The artists participating are Hanna
Haaslahti & Marianne Decoster-Taivalkoski/Sonic Seascape Terrace, Mia Makela/Green Matters,
Antti Laitinen/Bark Boat, Teemu Takatalo&Tommi Taipale/Rescue Boat Baltic Herring, Tomi Paas-
onen & Tiago Da Cruz/ Vol.at.ilit.y.

http://www.capsula.org.es

Simulen by Jean Katambayi Mukendi. Photo: Nathalie Aubret

Simulen
Jean Katambayi Mukendi
Realised during a residency at Kér Thiossane (Dakar, Senegal) in 2010

Simulen is a prototype for automatic correction of power distribution. In Congo, the electricity ca-
bling uses 3 wires and in many cases people have installed these wires themselves in an ad hoc and
often dangerous manner. The electric wiring in Congo is not likely to get better in near future. It is
supposed to be done by licensed electric engineers but only very few people have a chance to get
the proper education to get this licence. Therefore Jean Katambayi Mukendi has decided to confront
the situation as it is, and try to teach common people about electricity. Simulen is an impressive ma-
chine whose shell is entirely made of paper and cardboard. Jean says that all the things in Congo are
done in a very quick, careless way and often the end result is ugly. So, in addition to teaching people
about electricity, he is hoping to gain more appreciation for such a basic thing as beauty created by
proper craftsmanship.

http://www.pixelache.ac/helsinki/container
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Climate Hacking workshop at Transmediale 2009.
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Climate Hacking workshop
Workshop facilitators: Pixelache, Tinker LTD and Kitchen Budapest
Took place at Transmediale 2009

The Climate Hacking workshop brought together emerging researchers, designers and artists dedi-
cated to reframing the international political climate by means of hacking cotton candy machines.
Using both old and new technologies, live Internet data streams and a diverse collection of hacking
skills, the participants produced a set of dynamic and playful art objects for public exhibition during
the Transmediale 09 festival in Berlin, Germany.

http:/www.kitchenbudapest.hu/en/projects/climatehack
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Sustainable Party Container. Photo: Antti Ahonen

Sustainable Party Container

Association of Experimental Electronics, MiM-project and Pixelache Art & Sustainability workshop
participants

Realised in Helsinki during Pixelache 2010

Although many artists do address environmental issues in their work, there is very little discus-
sion about the environmental effects of art processes themselves. In this regard, the field of art is
of course quite diverse: for instance, theater is wasting electricity for light and sound; in the case
of visual art, most energy is consumed in storing it after it has been exhibited. The Selfsustainable
Party Container is an attempt to search for new less harmful alternatives. The container produces
its own electricity, running on wind, solar and muscle power of the audience. It consists mostly of
recycled materials and has a modular structure, with all parts being recyclable/reusable for some-
thing else after the festival. The container provides nice experimental partysounds, discolights and
interaction for the audience. It may not save the world, but might give some perspective on ecologi-
cal aspects of electronic arts and subcultures.

http://www.pixelache.ac/helsinki/container
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Experiments with a GPS steered RC boat using Arduino & Zigbee during Hacklab at the Sea 2010 by Jim Bolansee.
Photo: Tuomo Tammenpéaa
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M.A.R.I.N. Hacklab at the Sea 2010

Moderator: Tapio Mékela
Hacking of the circuit on the RC-Boat: Jim Bollansee

M.A.R.I.N. — Media Art Research Interdisciplinary Network — is an initiative integrating artistic and
scientific practices in researching cultural and environmental ecosystems. For the first three years
M.A.R.I.Ns operational focus is a mobile residency and workshop program looking at marine envi-
ronments, sustainable mobility, and various methods & technologies for fieldwork.

In March 2011 M.A.R.L.N. hosts an advanced workshop on environmental sensors and sensor net-
works at the Pixelache Festival on Suomenlinna island, Helsinki, hosted by Marije Baalman, Tuomo
Tammenpaé, Mikko Sivuoja and Tapio Mékelé. In June, a one-month residency “Sensing the Baltic
Sea” is organized at on three different islands in Finnish archipelago ending with a workshop in
Tallinn, Estonia. In August another set of participants will join a residency on Cartography and Eve-
ryday at the Sea that starts in Stavanger, Norway, continues to Oland in Sweden and finishes on a
Baltic peninsula in Lithuania. In November a writing workshop is organized in Riga. Main partners
are Pixelache, Plektrum, i/o Lab, Kultivator, Artist Colony Nida and RIXC.

http://marin.cc

Midnight Sun

Laura Beloff, Erich Berger, Anu Osva
2009

The “Midnight Sun” was an internet live video stream of the sub-Arctic midnight sun from Kilpisjarvi
onto the media facade of the Ars Electronica building in Linz, Austria. Following sundown on seven
consecutive nights (July 15" — 21%!), the midnight sun from Kilpisjarvi was shining in Linz during the
city’s dark summer nights.

The Finnish Bioart Society, established May 2008 in Kilpisjarvi, is an organisation supporting,
producing and creating activities around art and natural sciences, especially biology. The Finnish
Bioart Society is creating public discussions about biosciences, biotechnologies and bioethics.
Additionally it is the Finnish contact node in international networks of bioart and art&science. The
Finnish Bioart Society respects and protects life, values sustainable development, transparency in
its actions, legality, critical thinking, expertise and artistic and scientific integrity.

http://bioartsociety.fi
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“Energy can neither be created nor destroyed, it can only be transformed.”
(The Law of Conservation of Energy)

In human society, energy is the most essential resource driving its economy and its
future development. Yet, the currently used forms of terrestrial energy production are
non-sustainable, posing serious danger to climate, people and the environment. Now,
in the twenty-first century, human society with its information technologies needs
more resources then ever before, thus sustainable development of both energy and
information technologies have become the key issues of the present.

Building on the notion that saving-the-world scenarios can be successful only
if people from different fields become more susceptible towards new ideas and new
collaborations, this issue of the Acoustic Space journal aims to become a cross-dis-
ciplinary platform for innovative thought combining the results of both scientific and
artistic research.

In this volume, scientists and artists, academic researchers, media theorists, so-
cial scientists, activists and other lateral thinkers are introducing their scientific and
artistic, utopian and critical visions on future terrestrial energy.

“Energija nezad un nerodas no jauna, ta tikai pariet no vienas formas cita.”
(Energijas nezadamibas likums)

Energija sabiedriba ir viens no nozimigéakajiem ekonomikas un nakotnes attistibas
virzitajspékiem. Tadu $obrid izplatitakas energijas razoSanas formas ir izradijuas
neilgtspéjigas, pat kaitigas — radot nopietnus draudus klimatam, cilvékiem un videi.
Sodien 21. gadsimta sabiedribai ar tas informécijas tehnologijam ir nepiecie$ams ar-
vien lielaks resursu daudzums, tadél jautajums gan par energijas, gan informacijas
tehnologiju ilgtspéjigu attistiou kllst aizvien aktualaks.

Uzskatot, ka “pasaules glab8anas” scenarijs var istenoties, vienigi dazadu noza-
ru parstavjiem sadarbojoties un atbalstot jaunas idejas, Sis izdevums tiecas klut par
starpdisciplinaru un inovativu domu apmainas platformu, kura apvienoti gan zinatnis-
kas, gan makslinieciskas pétniecibas rezultati.

Saja izdevuma zinatnieki, makslinieki, akadémiskie pétnieki, mediju teorétiki, ak-
tivisti un citi vispusigi domajosie iepazistina ar savam zinatniskam un maksliniecis-
kam, utopiskam un kritiskam idejam par zemes energiju nakotné.
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