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1. Summary

Whereas commercial expectation has been that the investment per 1
household to establish broadband connectivity in sparsely populated remote
rural areas could establish broadband connectivity for more than 50 city
households, the lessons learned from the DjurslandS.net experience has
shown that the very same investment giving 1 remote rural household an
ADSL connection, in the hands of local volunteers, delivers wireless
broadband to more than 150 rural households, institutions and businesses, -
all expenses - establishing as well as running - considered over 4 years.
This is true on the rural peninsula Djursland in Denmark - an area of 50*60
km - where more than 300 antenna amplified overlapping wireless nodes —
each of which can be reached from all directions at distances up to 5 km —
around the clock provide broadband access at 4 to 10 megabit/sec. both
down- and upstream, through each of 7.000 local installations, at 1/3 of the
average full expense over 4 years for similar service in the cities, giving 1/4
of the 82.000 inhabitants equal access to the global ICT-society as in the
cities - just decisively cheaper - providing the rural community with a high
and competitive intensity of all the necessary ICT-competences.

2. Background and conditions

2.1. Geographic

Facts of Djursland:

Area in miles: 30 * 40 miles
Area in kilometres: 50 * 60 km
Total area in square miles: 576
Total area in km?: 1491
Population of Djursland: 82420
Population a square mile: 143
Population a km?: 58

2.2. Social

In the Danish reality Djursland is a sparsely populated rural area and as
such comparably underserved. At the time in the year 2000 where Bjarke
Nielsen as the founder of the then 8 year old Computer-Support-community
of Djursland took the initiative to establish the DjurslandS.net, the social and
cultural level had for many years degraded. The daily newspaper “Djursland”
had been closed. The regional hospital closed. The ferry to Sealand to reach
the capital Copenhagen was also closed. A diverse industry was taken over
by different kinds of foreign capital and closed, and the retail markets were
vanishing from the village level. The educational level and the income level
were low. Sure indicators of the collective social deroute were that the house
prices were the lowest in the county and unemployment was the highest.

The plans of the telemarket for roll out of broadband were not considering 25
% of the rural households on Djursland. Djursland as a whole were not
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invited to be part of the modern society, a very dangerous situation for the
people of Djursland, so something had to be done.

2.3. Political

Concerning roll out of broadband in all of Denmark the Danish parliament
and government had decided that this should happen on pure market
conditions, without any public interference, support or subsidies, - not even
on the local level in remote rural communities.

To get access to broadband all over Djursland the Computer-Support-
community then during the period 2000 to 2002 established the Broadband
Union DjurslandS.net as a wusers organisation — with two local
representatives from each of the 8 municipalities on Djursland, and with sub
organisations in each of the municipalities - to promote “Lightening Fast
Internet Access All Over Djursland To Fixed Low Price”, and took the
initiative and responsibility to negotiate with more than 35 telecom
companies, involving all kind of broadband technologies, from building on
the already established cobber network for telephony to satellite based
Internet access. All possible technologies with relevance to rural areas were
tried out and tested. As volunteers we promised to organise the
campaigning for free to contribute to make a cheap solution and at first each
of all these telecom companies saw an inspiring business opportunity, but
when they had calculated their expenses to be able to fulfil the task they had
to thank no, as they - based on realistic pricing - could not secure return of
investments, not to mention security of profit, - this turned out to be a
general rule for all rural areas, due to the big distances calling for big
investment in IT-infrastructures and then the sparse population to pay for it.

2.4. Attitude

So neither waiting for solutions from outside nor proactive corporation with
telecom companies of any kind could secure a fair and concurrent
development of the rural society and -culture on Djursland with the
mainstream development in Denmark and Europe, - in spite of the fact that
our campaigning in all media with all methods for organising “Lightening
Fast Internet Access All Over Djursland To Fixed Low Price” had within a
year generated 4000 rural member-households by spring 2002.

Even simultaneous proactive appeal, with all means, towards the business
sector and towards the public administration all over Djursland did not
manifest a common broadband initiative encompassing a solution for the
remote 25 % of our households who were not taken into account by the
market.

As local rural people organised in the Broadband Union DjurslandS.net we
therefore had to reconsider the situation and came to the enlightened
conclusion, that if neither any of the Danish telecom companies, nor the
regional and local business community and nor the regional and local public
administration could care for our crucial future participation in the global ICT-
society, we would have to democratically organise ourselves as private rural
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inhabitants in a kind of NGO and in our own interest stop waiting for others
to show responsibility and just ourselves start doing the actual building of
our own rural ICT-infrastructure by our own powers, minds and actions, - like
people in old days countryside had to and were used to do by themselves
what ever they wanted done, because they had no other options.

2.5. Avalilability of Knowledge

Research, experimenting and analysis made it eventually very clear in the
spring of 2002 that the only possible technology we as a rural people’s self-
help organisation could afford - thinking on behalf of the whole community
and to the benefit especially to those who were in the most difficult
situations, - not having any real property to provide security for big loans,
enabling big investments -, was the standardized and therefore mass-
produced and thence very cheap Wi-Fi equipment, if just we could manage
to apply it as a high quality outdoor huge area landscape net, covering all of
the peninsula Djursland, to make it possible for rural people to access
wirelessly from where ever they might be situated.

By wirelessly bridging all of the many big distances, in the sparsely
populated rural geography, we believed that we would be able to remove the
predominant expense, related to the long physical distances, of an ordinary
rural ICT-infrastructure, and thus make broadband connectivity as cheap as
it had to be to make rural people in general want to be involved, thus
bridging the broadband gap and secure daily personal involvement and
experience with ICT for the many, causing a sufficient high concentration of
ICT-competences for the whole Djursland community to be able to cope with
the competition from the big cities.

Out of the 8 municipalities on Djursland the Computer-Support-community
had its first centre in the only one of these that was an EU Objective 2
programme area — the poor Noerre Djurs -, and as the Computer-Support-
community was directly responsible for establishing the broadband access in
this our own area, we here applied for and got economical support from EU
to establish an outdoor huge area wireless test-network — the Noerre-
DjurS.net - in 10 villages and 1 remote landscape — giving broadband
access to all together 484 test-households — partly to provoke a
development and to learn by praxis the needed methodology to be able to
establish and run rural wireless landscapenets with sufficient quality and
speed, and partly from this become able to give on the earned knowledge to
other volunteers from the other 7 municipalities as well as to the world at
large.

For a beginning the Computer-Support-community by summer 2002 raised a
mast at the gable 8 meters above the ridge of the sports hall in which our
centre is situated and also 1% km away we raised a 50 meters mast by the
town hall of the Noerre Djurs Municipality. At the mast-top both places we
installed an outdoor Wi-Fi test access point, amplified - according to the
rules - with a legal omni-antenna. At both places we also installed another
outdoor test access point amplified with a directional antenna, pointing
towards each other. Around each of these two interconnected wireless
nodes we also installed a handful of outdoor test access points — at the roofs
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at local households situated at different short and long distances — and
amplified each of them with a directional antenna, which was pointed
towards one or the other of the omni-antennas. — At our centre in the sports
hall we had a 2 megabit ADSL connection, so in this way we gave ourselves
a testing base and learned by experimentation how to interconnect
everything wirelessly and how to give Internet connectivity to all of these
test-households. When we by the end of 2002 also fully satisfactory had
tested this kind of equipment for outdoor long distance point to point
connection over 8 km, we knew that building the DjurslandS.net wireless IT-
infrastructure was just a matter of applying our knowledge again and again
everywhere all over the peninsula. During the spring of 2003 we therefore
taught 50 volunteers from all over Djursland the lessons we had learned
from the first testing steps of establishing and running of the Noerre-
DjurS.net.

The county had during 2001-2002 established a fibre cable between its
hospitals and had secured that it would also pass by the town halls of the
eight municipalities of Djursland. We made contracts with both the county, a
fibre traffic company and a provider of Internet traffic, and had high speed
fibre-accesses opened by the town halls in the municipalities, to deliver the
Internet access for the wireless infrastructures connecting the remote areas.
A role out plan was agreed upon and since the 1.st of May 2003 more than
300 central connection nodes have been established and are run by several
hundreds of local experienced volunteers and to day everyone on Djursland
can get a wireless connection, where the total expenses over 4 years is only
1/3 of the average expense for comparable ADSL-service in the Danish
cities. - Up to now, in the spring of 2008, more than 7000 rural households, -
institutions and -firms are connected to the Internet via this wireless
infrastructure, with an experienced bandwidth around the clock of between 4
and 10 megabit per second, both downstream and upstream.

3. How decisions are taken?

3.1. Decision makers

The democratically elected board of the Computer-Support-community on
Djursland decided and worked out the establishment of the DjurslandS.net
and of all its 10 local branches of organisation. This included to set the
objectives, development of the ordinances, practical implementation of the
democratic rules of conduct, and the hard work of both founding the
Broadband Union DjurslandS.net, campaigning for members and developing
all the organisational as well as all the physical methodologies of the
DjurslandS.net. In this process the Workshop of the Computer-Support-
community was transformed into the Coordination Centre of the
DjurslandS.net — for the two important years of physical manifestation - from
the beginning of 2003 until the end of 2004. - When this work culminated 20
engaged individuals was employed with different tasks at the centre, based
on all kinds of legal arrangements with the local public administration. Of
those who needed salary only 1/3 of one salary — for the daily work of 20
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people and all the volunteers they coordinated all over Djursland - was paid
by the economy of the DjurslandS.net.

In the process was first formed the regional board of two representatives
from each of the local branches of the organisation and as a follow up
volunteers from the Computer-Support-community formally founded all the
local organisations of DjurslandS.net as independent associations with their
own rules and democratically elected boards. The Computer-Support-
community continuously arranged net builder courses and trained new
volunteers so that the knowledge on how to establish and run wireless
landscapenets — in all the necessary disciplines - to day are shared by
several hundreds volunteers all over Djursland. During the years of
establishing we organised the all-round coordination of the manifestation of
the DjurslasndS.net by monthly coordinative meetings, where locals from
different parts of Djursland involved in respectively net, support, web and
organisation thought and worked together, helped and learned from each
other.

3.2. Why was the decision taken

As the rural Djursland community was endangered by the fact that a large
potion of our population would not be invited to participate in the global ICT-
society, as the prerequisite for this - to be given opportunity of broadband -
was not cared for by each of the entities who could be expected to be
responsible, the board of the Computer-Support-community decided to care
and organise “Lightening Fast Internet Access All Over Djursland At Fixed
Low Price” to fulfil the following 10 goals:
1) Maintain and improve the quality of life of the inhabitants.
2) Retain the resident population and attract further settlement.
3) Retain and extend the competitiveness of business life.
4) Maintain existing businesses and attract new ones from outside.
5) Create the foundation that enables the inhabitants to establish new
businesses by their own abilities, - e.g. based on teleworking etc.
6) Avoid young “emigration” by creation of competitive conditions and
possibilities for a living.
7) Retain the current tourists and attract new ones.
8) Create a good place to live also for pensioners and for individuals in a
difficult life situation.
9) Avoid a long-term decline, - a "segregated" poverty-zone consisting
mainly of pensioners and social clients on very low income.
10) Care for our part in handing over to the coming generations a Denmark
which is in front as ICT-society.

3.3. What was the main impact for the region
As 1/4 of the rural population on Djursland were actually excluded from the
commercial plans for role out of broadband, as establishing connectivity for
them were not at all profitable, the needed intervention from the Computer-

Support-community to establish the DjurslandS.net, to secure cheap
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broadband availability everywhere on Djursland, which up to now are
providing broadband for 1/4 of the population (7000*3 > 21000 out of the
82420, as at least an average of 3 individuals uses each of the 7000
connections), actually means that the foundation of being able to reach the
above objectives has now been created and the task has been fulfilled. The
way it was done has simultaneously provided more ICT-competences than
can generally be expected, because our network is run by hundreds of
experienced and knowledgeable rural volunteers. In the process we
happened to learn how to make a rural ICT-infrastructure so cheap that
establishing and four years of running a normal rural ADSL-infrastructure is
more than 150 times more expensive. This means that our practical solution
is so cheap that really anyone in our region now can get connected and
become an experienced user of ICT, and by this can participate in the global
ICT-society on equal terms with the citizens of the big cities. As the cost is
only 1/3 of what the same services in average would have cost them in the
cities, they even save money by the rural network, which can provide them
better living conditions in general.

3.4. What are/were problems

You don’'t do a multimillion project like providing Djursland with broadband
without encountering countless of problems; nevertheless one problem was
outstanding and good to learn from. It was about relationship between
economy and understanding, calculating and testing shared bandwidth. — As
we without property couldn’t get bank loans we ended up with private loans
for the necessary investments. The equipment at the first 4 fibre gateways
from Djursland to the Danish Internet eXchange centre on Sealand were
established, with all together 10 megabit per second downstream and 10
megabit upstream, in the beginning of 2003 for about 100000 Euros, and the
expenses for running this backbone behind the wireless infrastructure, which
first had to be build to collect payments, were also about 100000 Euros per
year. So we had to expand the wireless infrastructure very-very fast and
very-very fast get many-many users connected to collect payments to pay
the bills. In this situation we risked to trust the specifications for the by spring
2003 not yet approved for outdoor use IEEE 802.11g-standard, which
promised a 5 time higher speed than the IEEE 802.11b-standard equipment
we had started to apply everywhere in the wireless infrastructure. Without
testing first our expectation were that the g-standard could secure that the
main roads of the wireless infrastructure — connecting from village to village
in a still more branched out pattern - would not become bottlenecks for the
traffic to and from the more remote households. Immediately after the g-
standard were approved for outdoor use we exchanged these point to point
links, but instead of 5 times more speed we got 5 times less speed at
distances that were more than 1% km, or 25 times less than expected . . .
This was a major crisis, because we had to stay with the b-standard
equipment and —speed, even though it made bottlenecks. As the amount of
users grew the speed in high traffic times became too low to be acceptable,
even though we had lots of capacity on the fibre accesses. The reason was
the wireless bottlenecks. We now looked forward to the approval of outdoor
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use of the also 5 times faster IEEE 802.11a-standard as our rescue, but as
the approval was not close in time we had to find other solutions which could
be applied at once to not loose users, but grow more users, and by that
grow the economy to be able to pay the big investments we had done on
behalf of the many expected users to come. New negotiations with telecom
companies led to a contract according to which we could apply 2 megabit
ADSL-connections for collective use, as a supplement to the too low
bandwidth which our own infrastructure with bottlenecks delivered at that
time to our remote nodes. In this way we successfully supplemented the
bandwidth to 60 village nodes with 2 megabit ADSL, and people had a very
good experience and continued to recommend the DjurslandS.net. Even
though successful it meant a not budgeted extra expense of sixty 2 megabit
ADSLs, at that time almost 10000 Euros a month. This meant that the
wireless network was still growing rapidly in numbers of satisfied users all
over Djursland, but the money which should have been used for payback of
loans and debt went all too much into keeping these 60 ADSLs to bypass
our bottlenecked wireless infrastructure and supply with extra bandwidth
closer to the users. This went on for more than a year before the a-standard
were released for outdoor use. 31st of May 2004 we proved to ourselves
that the a-standard equipment could deliver 5 times more than b-standard at
a 8 km long link. Gradually we exchanged the b-standard equipment on all
links and closed almost all the ADSL, and the 10000 a month could now
gradually be used for paying back loans and depth. But with this high-
tension economical experience for more than a year in the back-mirror, a
strong local will for decentralisation and self dependency in smaller units had
been caused, so even though the future looked untroubled, the Broadband
Union DjurslandS.net was in the spring of 2005 decentralised into 10
independent organisations that runs each their area-network. 6 of these are
working closer together in the umbrella organisation which the Broadband
Union DjurslandS.net at that occasion was transformed into.

4. Model of financing

It was of some help that the EU Objective 2 fond supported the testing
phase of the development of the rural wireless landscapenet. After this
phase the financing has solely been done by the users’ payments.

4.1. Investment

A new user location pays a one time fee of 268 Euros — which can be paid
over 24 months with 13 Euros a month. Half of this fee is used to buy the
needed user-equipment to that location and the other half is used for their
contribution to buy the needed infrastructure equipment to make the access
over the backbones to the Internet possible.

The only other payment is 13 Euros a month — prepaid quarterly or yearly -
for full time unlimited Internet traffic, through an Internet connection which is
experienced as between 4 to 10 megabit per second, both downstream and
upstream.
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4.2. Operational model or sustainability

The whole economy of the area networks are solely based on the above
mentioned payments, and even though the area networks by their own rules
as non-commercial unions have to reinvest any generation of money in
updating and improvements of the networks, they all — as they grow in
numbers of users - tend to generate a big pool of money which makes a lot
of good services for the users and the community possible. Some examples:
1) In the GrenaaS.net part of DjurslandS.net are now delivered high speed
a-standard all the way to the end-user — it looks like 10 megabit per second
both downstream and upstream, with the same prices as mentioned above.
2) Simultaneously GrenaaS.net have supplemented its nodes in the wireless
infrastructure with even more b/g-standard equipment, which now delivers
outdoor network to be used for free with handheld and laptop computers by
anyone, - that is local people who moves around as well as tourists etc.

3) GrenaaS.net will continue to supplement with this kind of open lower
speed b/g-standard nodes until it covers everywhere in the GrenaaS.net
area, so that everyone can access the Internet free of charge right away
where ever they are.

4) GrenaaS.net also hire professional help from the Computer-Support-
community’s Institute of Wireless Broadband, to supplement the work of the
volunteers, so that support is given right away to the user in need for help,
weather the user is private, institution or business, and the network are also
helped with the more time-consuming tasks like setting up new nodes etc.

5) To secure a stable operation and improve the sustainability of
GrenaaS.net the Institute of Wireless Broadband also is asked to help to
ensure spontaneous redundancy, both as double fibre gateways through
different providers, as well as supplementary wireless links in the wireless
infrastructure - through alternative geographical routes — so that every
wireless main-link are backed up spontaneously.

6) GrenaaS.net also cooperate with the Institute of Wireless Broadband to
provide such stable and high-speed infrastructure that the triple-service of
data, telephony and TV becomes possible for everyone through the wireless
infrastructure, even though their location might be remote.

Together we hope to inspire a similar development towards highly stable,
high-speed, sustainable and most appreciated wireless landscapenet in all
the other area networks on Djursland too, as well as in rural areas in other
parts of the world where this technology and methodology can secure
broadband connectivity for everyone like on Djursland.

5. Recommendations

The lessons learned on Djursland are that rural broadband - instead of being
impossible to get commercially, being about 50 times more expensive than
city broadband — actually can be provided at 1/3 of the average city prices, -
when it is provided voluntarily by the rural locals themselves if they in their
own interest, apply wireless technology according to the Djursland-model.
The only thing needed is to provide them with the teaching of the Djursland-
model by the “Djursland International Institute of Rural Wireless Broadband”.
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6. References:

1) Presentation at the “VIII Infopoverty World Conference”, 17-04-08 in the
UN building in New York:
http://hos.nr-djurs.net/bjarke/DIIRWB-presentation_at_Infopoverty-2008.ppt

2) A 52 pages in-depht study on the lessons learned from the DjurslandS.net
experience, made on request to the World Bank’s InfoDev department:
http://hos.nr-djurs.net/bjarke/In-Depht_Study of the DjurslandS net _experience.pdf

3) Full size map of the DjurslandS.net and a very short description (seen on page 1):
http://hos.nr-djurs.net/bjarke/DjurslandS_net poster for UN-conference print-A4.pdf

4) Short introduction to “Djursland International Institute of Rural Wireless Broadband”:
http://hos.nr-djurs.net/bjarke/Rural huge area wireless internet-2008-04-14.pdf

5) A brochure on “Djursland International Institute of Rural Wireless Broadband”:
http://hos.nr-djurs.net/bjarke/DIIRWB. pdf

6) Concepts in detail behind the institute:
http://hos.nr-djurs.net/bjarke/Concepts of DIIRWB.pdf

7) The long term strategy behind DjurslandS.net - in short:
http://hos.nr-djurs.net/bjarke/The strateqgy of making the DjurslandS net.JPG

8) More detailed strategy for the IT-society on Djursland:
http://hos.nr-djurs.net/bjarke/Strateqy of Networking Djursland.pdf

9) Pictures from the preparation of equipment to the project on rural schools in Laos:
http://hos.nr-djurs.net/bjarke/Projekter/Laos/billeder_af traadloest grej til laos.htm

10) How it all started on Djursland:
http://hos.nr-djurs.net/bjarke/Lithuania/Introduction-to-The-Computer-network-2.html

11) Principles that made it work:
http://hos.nr-djurs.net/bjarke/Projekter/The workings of a Computer-problem-solving-network.html

12) A short article on the subject:
http://hos.nr-djurs.net/bjarke/Great-solutions-4-rural-people.pdf

7. Contact:

Djursland International Institute of Rural Wireless Broadband
The Computer-Support-community

Ravnen 7, Friland, Feldballe

DK8410 Roende

Telephone: (+45) 6025 0001

Teaching@DIIRWB.net

http://DIIRWB.net
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