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My apologies
This presentation contains various updates 

and additional material…
– but the rest is viciously stolen from my 

presentations at the Texas MUM’s and from 
a presentation given to the AirJaldi summit 

October 2006 in Dharamsala, India. 

So if you’ve seen this before… Though luck!



Who?
• Niels Christian Sørensen
• 16 years of experience in Computer 
Science
• Wireless pioneer since 2000 together 
with DjurslandS.net
• Living in “Ranum” - rural area in the 
northern part of Jutland.
• IT Consultant company: Platform.dk
• Hired by Powerline ApS
• Developing both community and 
Commercial Wireless solutions
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Why?
• Used Mikrotik for Commercial and 
community solutions since 2003
• “Network master” for DjurslandS.net
from 2003 to 2005
• Founder of RanumNet
• Participating in DIIRWB / WSFII
• MT Wireless Hotspots in harbours
• Developed commercial solutions for 
Powerline 2004-7 – including VoIP
• Strong believer in Wireless solutions
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Mikrotik used for Community 
and Commercial solutions

• Communities:
– Lack of volunteer experts
– Tight economy

• Commerce: 
– Diverse platforms for 
infrastructure and CPE solutions
– Cost effective alternative to Wrap 
and Soekris etc.
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Denmark - Facts!
• 5.427.459 (5 mill) people (jan. 06)
• Highest point 170m (560 feet) 
• High living standard and general social 
infrastructure
• High IT infrastructure in urban areas
• Lower Infrastructure in rural areas
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• Government wants to guarantee IT
• Powercompanies go telecom
• IT and Telecom is relatively expensive
• 3.610.100 phonelines
• 4.785.300 Cell phones
• 95% DSL coverage



My Wireless Denmark

DjurslandS.net
DIIRWB (WSFII)

RanumNet

SevelNet
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SecherNet

Bindeballe

Other Nets in 
coorporation



Denmark - no internet?
• Generally promise up to 95% DSL 
coverage by Telecom�
• ~ 81% have a computer 
• ~ 83% have Internet-access
• ~ 50% Internet-access at home
• There are rural areas with 
communities of op to 50.000 with only 
75% coverage
• Tendency to “await fiber or WiMax
solutions” in rural areas
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Introducing some thoughts:

“Cities are an exception on earth.
Most of the surface of the earth is 

rural district or water”

…it seems too expensive to create a 
broadband infrastructure, covering 

most of the inhabited surface. 
Thus, a division exist between life in 

cities and in the countryside…
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Broadband coverage in Denmark

• The copper-based infrastructure, gives 95% 
broadband access through 1600 DSL 
centrals.

• The remaining 5% would need other 4600 
DSL centrals.

• This is not economically feasible
• On Djursland 25% of the population could 

not get a DSL broadband access
• Similar situation in other parts of Denmark
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DSL is too expensive in rural areas

• 4600 extra ADSL-centrals would amount to 
€ 175.000.000,- (€ 175 million)

• Plus an additional expense of € 150,- for each 
household to be connected.

• National Telco (TDC) does not find that normal 
market conditions are sufficient to cover internet-
access to rural Denmark.

• However, the EU commission agrees with 
national government in the decision: “Broadband 
must roll out solely on pure market conditions”
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Why worry?
• IT underdevelopment in rural areas equals 
de-population

• Social collapse in rural areas

• “The 2 urban cities tendency”:

• Copenhagen

• Aarhus

• Commercially unattractive

• Fiber roll-out takes many years (if done)

• WiMax seem to be a hype more than reality!
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Community solutions?
• Volunteer based Communities:

• Tired of waiting
• Ready for “do it yourself” (or 
together)- solutions
• Heard / read about / seen similar 
solutions all over the world
• Unwilling to pay the expensive 
fiberbased solutions - if it comes
• Used to TV by satellite
• Denmark has Community culture
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DjurslandS.net - Demographics
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• Denmark:
• Population: 5.4 million people

• Total Area: 43905 m2

• Population density: 124,6 people/km2

• Djursland:
• Population: 82.420 people

• Total area: 1.491 km2

• Population density: 57,6 people/km2
Approx. 1/2 of the general pop. density.



Since 2001 volunteers have developed the “Djursland-model”.

It proved that people in the Danish countryside, 
- through volunteer action - can get comparable broadband 

access
at 1/3 of the average market price in cities.

All done by applying a modified wireless data radio technology,
based on standardized mass-produced Wi-Fi equipment,

Combined with Mikrotik as Infrastructure

Mikrotik “saved the project” (more on that later)

DjurslandS.Net
”What we did”
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Still run by volunteers 
only!

9 regional net

More than 200 central 
antenna nodes

wireless access to 
more than 5000

rural households,
schools, -institutions 

and –businesses. 

A one time 
contribution of € 267,-

€ 13,- each month for 
unlimited access.

Bandwidth between
2 and 5 Megabit/sec.

150Mbps access to 
Internet

Together the 5000 
households save

about €2.250.000,-
each year,

compared to 
commercial ISPs

The first year each 
new household saves 

€ 275,-

The following years 
more than € 500,-

each year

DjurslandS.net - 2006
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DjurslandS.net - Gear talk
• Started with Linksys WAP11 anywhere 
(“bang for buck” in 2003)
• Backhaul now 5GHz - 802.11a Nstream
• Clients mostly cheap Ovislink (2,4GHz) or 
Linksys WRT54GL (2,4GHz) (OpenWRT)
• Own production of Biquad CPE antenna –
“beyond the Cantenna”
• Replacing and expanding using Mikrotik
and 5GHz only in some areas
• Longest link 15km carries 20Mb FD
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DjurslandS.net -
Development
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Development over time
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DjurslandS.net - CPE
User installation box

An outdoor box with:

1. An accesspoint

2. A directional antenna in the lid

3. Ethernet kabel for the house

4. An lengthened powercord
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DjurslandS.net - Visual
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Some images from Djursland
To follow….



DjurslandS.net - Mikrotik
• As mentioned, Mikrotik “saved” the project
• disagreement on routing platform
• Lack of “Linux nerds”
• Started “borrowing” M$ server for routing
• Met Dmitry and John, CeBIT 2003
• Moved focus from platforms to the art of  
routing
• Superusers can easily learn simple tasks 
in WinBox
• We “nerds” may still “fool around” in shell
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DjurslandS.net - People
• 100% non-commercial
• 100% build by volunteers
• 100% growth expected the next 2 years
• Users still pay €264,- and €13,- / month
• STILL NO HIRED STAFF
• No fond finances, no help from the 
government
• Locals make “computer clubs all over”
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More community networks
• DjurslandS.Net inspired several rural 
areas to make similar solutions.
• Generally 2 types:

• “We do it ourselves” – Requires 
devoted single persons
• “We do it together with a 
professional partner” – an attractive 
“semi-commercial” solution

• First to another “Do it all net”
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RanumNet.dk
non-commercial
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• I moved “back to my new hometown”
• Started with link from my brother to 
my new house
• The rest of town saw the antennas…
• Founded January 2006
• Cost: €264,- and €13,- month
• Feeds remote island



RanumNet.dk
December 2006
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RanumNet.dk
Spring 2007
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RanumNet.dk
Spring 2008
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SevelNet.dk
Semi-Commercial
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• Powerline sold solution to the City
• The city had an “Investment 
community” that wished to finance the 
infrastructure, ROI = 3 years
• First 75 CPE is running with VoIP
• Cost without Voip: €120,- / €24,- month
• Cost with VoIP: €167,- / €26,- month
• Mikrotik based backhaul and CPE



SevelNet.dk
Semi-Commercial
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Bindeballe
Semi-Commercial
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• Powerline sold solution to the 
Community
• Same setup as “SevelNet”
• First 50 CPE is running with VoIP
• Same cost as “SevelNet”
• Mikrotik based backhaul and CPE



Bindeballe
Semi-Commercial
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SecherNet
Commercial
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• Powerline sold solution to Local 
Antenna company
• Same setup as “SevelNet” and 
“Bindeballe”
• First 10 CPE is running with VoIP
• Cheap alternative to “no net” situation
• Mikrotik based backhaul and CPE



Broadband in Denmark
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• Power companies ”go Telecom”
• They use billions of € digging fiber
• States publicly that every home is FTTH 
enabled within a few years
• Logistically impossible
• Minimum 10 years before the farms in 
Denmark is FTTH enabled
• Using PON fiber solution
• Still a big market for wireless
• No need yet for TV on demand (illigal)



Farmers in Denmark whining
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”Being a farmer 
without broadband 
sucks”

””Rural Rural areasareas needneed
speed speed onon thethe
internetinternet””



HiSpeed Internet cost
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• Even IF the Power/Telecom guys get a fiber internet
connection out there, it is still expensive
• Focus on speed, not price, typicaly twice the price of DSL
• DSL in denmark starts around €50,- / month – flatrate
• Telephone monthly fixed fee is €16,- and then you start 
paying pr. minute
• ”Do it together” wireless solution has an ROI of 1 (one) year
in Denmark
• WiMax is still only available in urban areas!
• A commercially solution on 802.11 is absolutely feasible:

– RouterBoards as hardware
– MT-OS as firmware
– 5GHz (802.11a – 1W) radio technology

• WiMax may not be as good as it seems….



Test of QoS in Wi-Fi IEEE 802.11a equipment from Lancom

Test of QoS in WiMax equipment from Redline Communications

Research was done at DIIRWB’s partner: the University of Stralsund



Danish / International wireless 
communities
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• DIIRWB = “Djursland International 
Institute of Wireless Broadband”
• WSFII = “World Summit on Free 
Information Infratructures, supported 
directly by Kofir Annan
• “Baltic Rural Broadband Project”
• Dharamsala – “internet for Tibetan 
children city in India”



DIIRWB / WSFII
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• DIIRWB = Djursland International Institute of 
Wireless Broadband 
• DjurslandS.net created an education facility
• Teaching internationally how to build Wireless 
Rural area networks
• “Hands on” courses combined with theory
• EU funding supports the idea
• Part of the Baltic Rural Broadband Project



DIIRWB’s training- and teaching-disciplines

1) Organization
2) Campaign
3) Administration
4) Equipment and tools
5) Planning and building networks
6) building and maintaining Web-portals
7) Maintaining networks and user-support
8) Handling routers and servers
9) Documentation and evaluation

Normally, groups from the same area are trained, with at least 
8 participants. 
Sharing responsibility among volunteers makes the 
establishment, and maintenance, of non-commercial 
community network realistic.
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• Participated in building Mesh network for 
Dharamsala in India October 2006, after the 
“AirJaldi Summit”
• The DIIRWB’s model of education was partly 
used as role model for the 10 day workshop
• The Dalai Lama supported the project by offering 
his personal encouragement 



Summercamps in Denmark
• Every year during the summer an 
international convent is held on Djursland
• Participate and get “hands on” experience on 
building Net / Antennas and exchange 
knowledge
• Follow coming agendas on www.diirwb.net
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DjurslandS.Net – The movie

If there is still time, German television made 
some movies of the project in Djursland

Interested?
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More Information
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(Thank you for listning)

DjurslandS.Net: http://www.djurs.net (Danish)
RanumNet: http://www.ranumnet.dk (Danish)

DIIRWB: http://diirwb.net (English)
WSFII: http://www.wsfii.org (English)

AirJaldi: http://summit.airjaldi.com/ (English)
Baltic rural Broadband project: http://www.balticbroadband.net/

Commerciel solutions:

Niels C. Sorensen
niels@platform.dk

+45 2214 4077


