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Abstract

This work will focus on the impact assessment as well as an alternative brute force strategies that workable in Indonesia. Some ingredients that makes a successful liberation process in Indonesia is due to,

· A corrupt environment / government officials.

· A group of committed people that willing to educate the people.

· A large mass & institutions  that demand for low cost Internet access. 

It is not a short process. It is a long 12+ years of struggle and it is fun at the end with the liberation of 2.4GHz in Indonesia as of 5 January 2005.

Simplified ICT Trend

In closely examine the technology trends; one may easily notice that technology is becoming more affordable and more user-friendly. Thus, the future challenge in the existing regulatory framework is apparent as shown in the table below.


Conventional
Future?

Technology
Expensive & Complex
Affordable & User-friendly

Specialized Skill
Yes
No





From
Licensed by Government
Common People

Invest by
Investor (Multinational)
Common People

Build by
Vendor & Contractor
Common People

Run by
Operator
Common People

For
User & Customer
Common People

It is not surprising to see a significant shift in the industry towards ICT-based infrastructure invested by people, built by people, and run by people for the people.

This philosophy enables communities, offices, and resellers to act as unlicensed service providers and / or unlicensed physical network operators. Such shift creates a significant problem in the policy & regulatory framework that accept only licensed operators to run a network.

This leads to no available room for a community-based infrastructure; with homebrew equipments, from people, by people, for people. There is no room for WiFi-based last mile nor for VoIP based community networks.

In this  example, the reasons & challenges are very clear.

However, having access to low cost technology on hand is not enough. ICT knowledge in local language is fairly limited; translating the knowledge on the Internet or various technical books is very labor and funding intensive.

Therefore, the ability to generate and distribute ICT knowledge in the local language at a low cost will be critical.

Sustaining the deployment for the digital divide bridge in a long period of time and the ability to self-finance local knowledge generation cycle are two crucial factors. Key success in deploying the information infrastructure would rely heavily on the masses of quality & skill of the human resources. The ability to distribute the required knowledge & skills at a low cost would be crucial in creating demand & needed technicians, skilled at deploying the infrastructure. The ability to access ICT knowledge in English would be an added benefit. Interestingly, since equipment can be shared and is getting cheaper, funding is not the primary concern in deploying ICT infrastructure.

In creating a self-financed knowledge cycle, there are basically two (2) critical strategies, namely,

· Transforming some locals into local knowledge producer.

· Supply created-by-demand strategy.

Unfortunately, the whole process takes at least ten (10) years. Never ever expect to financial benefit in a short time, it will never happen that way.

Most failures are likely due to demand created by the supply path or heavy top-down approaches. Failure to increase society's level of education will likely impede the development of information infrastructure.

A conservative route would be initially to connect the school and university network. School network will affordably cost US$ 0.50/student/month with a Return of Investment in 1-2 years. Furthermore, the young generation will be an effective agent of change for their parents and surrounding communities.

In developing countries, like Indonesia, practical know how on various ICT technologies in local language is in high demand. Publishers are begging for manuscripts on various ICT practical guides in local language. Most of the best Authors are in their 30’s and acquiring their ICT knowledge through their school and university’s Internet access. Thus, it is very crucial to integrate schools and universities to the Internet, as they are the one who produce the desperately needed local knowledge 3-5 years after their initial introduction to the Internet.

Simplified Steps in Knowledge Generation & Demand Creation

· We always start on a discussion / mailing list to share knowledge among us. Create a discussion platform for 2-way interaction to exchange tacit (implicit) knowledge. It may be radio or TV talk shows, or Internet mailing lists at no cost. Thus, no requirement for any initial knowledge is required, and communities will generate their own knowledge from their past experiences / knowledge.

· After 1-2 years, some individuals, mostly young students, will start to synthesize the collective community knowledge into books / articles and, thus, convinces others who are not yet using ICT. It costs US$ 1-2 to buy a book or magazine. The young authors, in return, normally receive an incentive of US$ 15-25 /article or US$ 400-700 /book. The best selling and the most productive authors will easily get equipment donation from various vendors.

· Some may need physical contact through seminar and workshop to be convinced. We are normally looking at 500-1000 participants/seminar. The favourite seminar agenda would be to provide tutorial and demonstration on various ICT technologies. It costs US$ 3 /person to participate in such seminars as many vendors may likely give a sponsorship.

· As more people are convinced, demand is created within the communities for their very own "digital divide bridge". Sound business plan, with US$ 2000-4000 investment and return in 1-2 years, will persuade people to invest their money to deploy their very own "digital divide bridge". A conservative path would connect the school network first before connecting the neighborhood.

· Deploy & maintain the "digital divide bridge" may cost 50 cents/student/month at school or about US$ 15-30/month/house. We finally have financially sustainable digital divide bridges with minimal support from the Bank, the government & hopefully free of license.

Community Building & Education Processes

Creating a self-financed knowledge cycle, there are basically two (2) critical strategies, namely: transforming local youths into knowledge producers; and supply-created-by-demand strategy.

Without skilled and dedicated people to drive this movement, the deployment of such innovative infrastructure would not be possible. This infrastructure model thrives only because it is invested, built, and run by the people for the people. Having easy access to low cost technology is not enough. In Indonesia, ICT knowledge in local language is limited. 

A key component for the successful deployment of WiFi technologies in the Indonesian context is the development of young students to become local knowledge producers. These knowledge producers (young authors) acquire WiFi knowledge from various sources, experiment with them, and then author their experiences into publications in the local language (Bahasa Indonesia).  To sustain young authors to continue producing knowledge materials they are compensated with US$15-25/article and US$500-700/book. The typical monthly living cost for a student is US$80-95 (including tuition, books, housing and meals).

The impact of knowledge producers is felt on many levels.  Not only do their publications educate people, but they also open people’s minds to new ideas and help reaffirm the feasibility of investing their own money in such infrastructure models.  Once people are convinced to deploy community neighborhood networks, they can utilize knowledge produced by the young authors to assist in building their capacities.  These capacities include initial set up, operation, and maintenance of the infrastructure.

With a sound knowledge base and strong network of knowledge producers, communities can become self-sustaining, by developing and maintaining their own equipment and services. Similar initiatives from large top-down institutions often result in failure because the methodology they use treats people as customers, rather than empowering them to participate in achieving a sustainable solution.  

Since 2001, the Director for Vocational Schools at the Ministry of Education has been leading the integration of close to 3000 vocational schools to the Internet through WiFi. It costs 50 cents US/student/month to self-finance the school Internet program and return of investment in less then two (2) years period. Much ground is left to be covered with a total of 1300 colleges / universities, 10,000 high schools, 10,000 Islamic schools, 4,000 vocational schools yet to be connected. 

This journey towards achieving low-cost connectivity was complemented with many talented and dedicated Indonesians who enjoyed sharing their knowledge, expertise and resources for the betterment of Indonesian society.

Today, the learning and development process is continued through various Indonesian mailing lists, such as, orari-news@yahoogroups.com, indowli@yahoogroups.com, and genetika@groups.or.id.

Fully supported by the International Development Research Centre (IDRC) and the Bellanet Secretariat in Canada, the Author is able to share his practical knowledge of wide area WiFi infrastructure deployment in English.  This practical knowledge for supporting the development of community-based infrastructure is freely available at the following site:  http://sandbox.bellanet.org/~onno. 

Policy Influence: Liberating 2.4GHz and 5.8GHz WiFi Band

The diffusion of WiFi neighborhood networks in Indonesia not only depends on the people, but also on the government and policy regulation. This interdependency has impacted the movement for quite some time.  The issue at hand is liberating WiFi band (2.4GHz and 5.8GHz) from harsh government regulations. 

Prior to 1999, licenses for running WiFi nodes cost US$2200/year/node.  This price was reduced to US$270/year/access point after some negotiations in 2001.  However, WiFi licenses continue to be awarded only to ISPs. Those who run WiFi without a license have their equipment revoked by the government. 

In October 2003, the Ministry of Telecommunications wrote a draft decree on WiFi. The decree is still open and many Indonesians hope that the Ministry will consider the numerous benefits, both economical and social, that will emerge if the WiFi band is liberated. Shown in Table 1. The potential impact of WiFi liberation in Indonesia.

Table  1:  Potential Impact of WiFi Liberation in Indonesia

Impact




2003


Future (5-8 years after the liberation)

WiFi based Internet users

1 million

17.8 million

Potential ISP telecomm tax

US$120,000/yr
US$2.5 million/yr

Potential ISP VAT


US$800,000/yr
US$15 million/yr

Potential supplier VAT

US$2.1 million
US$70 million

Computers



50,000 units

2 million units

WiFi Equipment


5,500 units

130,000 units

As studies have indicated, the additional revenue the government can generate from the volume of ISP in the range of US$15 million/year and vendor value add taxes (VAT) in the range of US$70 million will be more than sufficient to compensate for the loss of revenue from WiFi licensing.  

Furthermore, from the chart above one can see the significant increase in WiFi equipment upon liberalization of the WiFi band. Currently, the neighborhood networks encourage local SMSEs (Small and Medium Sized Enterprises) to manufacture antennas and towers at a lower cost than their foreign competitors.  With the increase from 5,500 units (in 2003) to 130,000 units, manufacturers will be able to provide a lower price to the end consumer due to the principle of economies of scale.  The current demand of 5,500 units is not sufficient to provide incentive for new manufacturers to enter the market.  However with the increase in demand to 130,000 units will translate into a lower per unit manufacturing cost and very much possible to run WiFi equipment manufacturer in Indonesia.

Communities & Geek Activities Due to The Liberation of 2.4Ghz

To get some in sight on the community & geek activities during the liberation of 2.4GHz band, we need to tap into the mailing lists where most of the geeks are hanging out. These mailing lists are,

· indowli@yahoogroups.com
- where most of wireless geeks & operators are hanging out. It is the mass based of INDOWLI organization.

· asosiasi-warnet@yahoogroups.com – where most of cybercafé owner & operators are hanging out. It is the mass based of AWARI, the Indonesian Cybercafé Association.

· Jasakom-perjuangan@yahoogroups.com – where most of wannabe hackers are hanging out. Jasakom mailing list is used for reference to compare the other two mailing lists.

As we are dealing with high volume of e-mail traffic & members, PG Offline software http://www.pgoffline.com/ is used to analyze the activities of these mailing lists.

Some data / main statistics of these communities are

Community
IndoWLI
AWARI
Jasakom

Started
3-Feb-01
14-Apr-00
23-Feb-03

Ave. Monthly New Member
141
182
465

Ave. Monthly Traffic
614
1255
573

Peak Monthly Traffic
1934
3171
1400

Lowest Monthly Traffic
78
471
82

Peak Monthly New Member
472
455
1031

Lowest Monthly New Member
17
61
151

Total User (30 May 2006)
5402
6677
13268

AWARI is one of the oldest mailing list, it first life at Institute of Technology Bandung mailing list server in the 1996-1997. AWARI mailing list moves to egroups.com on 14 April 2000. IndoWLI started 3 February 2001 to responds to injustice DG Postel  act that tries to regulate WiFi band that later results in police raid to WiFi installations.

While the original jasakom@yahoogroups,com started around 2001-20002. It was banned by yahoo.com as they don’t like to host hacker discussion in their system. Jasakom renamed itself into jasakom-perjuangan@yahoogroups.com on 23 February 2003.

Jasakom is one of the largest Indonesian mailing list with member in excess of 13000+ members. IndoWLI & AWARI is typical large Indonesian mailing lists with 5000+ members with monthly new member more than 100.

Typical community in trouble will have a high traffic of e-mail & high monthly new new members. IndoWLI is noted at 600+ average e-mail per moth and peak at 1900+ e-mail in a month. While AWARI is found at an average of 1200+ monthly e-mail and peak at 3100+ e-mail in a month. All exceeds the average and peak e-mail of Jasakom the largest hacker communities.

There are two major important date / occasions

· 5 January 2005 – the signing of ministry act that unlicensing the use 2.4GHz. It is the peak after surviving many police raids and tiring online & physical debate with the government.

· Mid 2005 – Police raid to Indonesian cybercafés in many cities and take computers, arrest the operators / owners for interrogation of software piracy.
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We can easily identify many significant peaks in both new members and e-mail traffic in IndoWLI communities, in mid 2001, mid 2002, early 2003, early 2004, and high traffic in all 2004. These peak traffics & new members were happening during the battles on the ground especially with the regulator and police whenever they do law enforcement.

As the community wins the war in January 2005, the traffic slows down and noted in all 2005 significant traffic drop occurs. However, in 2006 traffic is raising. 2006 traffic increase is due to different reason. In 2006, more new people join the communities they are no longer afraid to the police might show up at their place. More traffic towards info on getting equipments, where to get / build neighborhood network etc. Thus, fairly towards more healthy discussion on business & detail / trick / creative technology as shown in the new very low cost technology for less than US$30 / client at 15-18dBi called wokbolic based on USB wifi at http://pg.photos.yahoo.com/ph/gunpwk/my_photos.

While in AWARI mailing list, we can see a significant peak in mid 2005. It was significantly due to the police raid to Indonesian cybercafé and takes computer, arrest the owner / operator of the cybercafé for interrogation on software piracy. Such police measure proved to be very disruptive to the community and react as high new membership and peak traffic as community consolidate to negotiate with the government.

To see more closely the wireless Internet communities struggle, it might be useful to see the top ten (10) subjects each year.

In 2001

Subject in Indonesian
Translated in English
Category

ijin 2.4GHz hanya untuk ISP & operator saja?
2.4GHz only for ISP & operators?
Policy

Pertemuan Pokja 2.4 GHz di Dirjen Postel Senin, 27 Agustus 200113.30 WIB s.d selesai
Meeting 2.4GHz Working Group at DG Postel 27 August 2001
Policy

Interkoneksi Akses Point WLI
Interconnection of WLI Access Points
Tech

Penegasan soal aturan frek 2,4 GHz : baru u/ AKSES INTERNET
2.4GHz rule: for Internet Access
Policy

Workshop/Munas
Workshop / National Convention 
Self-Regulate

workshop di malang sekalian deklarasi IRB 2,4 GHz
Workshop in Malang, declaration of 2.4GHz Independent Regulatory Body
Self-Regulate

Cerita tentang WaveRider
About WaveRider
Tech

Fwd: Re: Usulan Perizinan
Proposal for licensing
Policy

Memeja-hijaukan ISP Nakal
Court for bad ISP
Policy

Ngusul buat yg mau workshop
Proposal for workshop
Self-Regulate

In 2002

Subject in Indonesian
Translated in English
Category

ISP Wireless
ISP Wireless
Tech

Informasi Biaya Hak Pemakaian Fekwensi 2.4 Ghz dari Postel
Cost to use 2.4GHz from DG Postel
Policy

Lagi perlu 100 mbps wireless
Need 100Mbps wireless
Tech

detiki-Net Postel Himbau Dihentikannya Penggunaan Frekuensi 2,4 GHz
DetikiNet  Postel ask to use 2.4Ghz
Policy

Jumlah max AP pada 1 tower
Max AP in 1 tower
Tech

Mainan VoIP gateway memang asik
Play with VoIP Gateway is fun
Tech

Konsolidasi Isu
Issue consolidation
Policy

Booster 1 W
1W booster / amplifier
Self-Regulate

Akses Wireless di Jalan Baru
Access Wirelss in New Road
Business

Training LINUX Pak Onno di 12 Kota
Training Linux by Onno in 12 cities
Tech

In 2003

Subject in Indonesian
Translated in English
Category

Agenda BARU diskusi dengan Ditjen Postel
New Discussion Agenda with DG Postel
Policy

Perlukah tarip lokal dan SLJJ diseimbangkan?
Local vs long distance tariff balancing
Policy

FIRST COME FIRST SERVE vs EIRP
First Come First Served vs EIRP
Policy

Koneksi internet via HP
Internet access via handphone
Tech

Standardisasi dan Sertifikasi Peralatan Wireless 2.4Ghz
Standardization and certification of 2.4GHz equipment
Policy

Masukan utk draft KEPMEN dg. ISM Band
Input for Ministry Act on ISP band
Policy

Penertiban Terpadu POSTEL, POLDA, Kejaksaan dan PEMDA
Integrated enforcement by Postel, Police, Judge and Local Gov’t
Policy

Tempat Training WLAN
WLAN training center
Tech

OOT: STPDN
Out Of Topics: STPDN
Policy

202.148.63.18 - gatekeeper VoIP Perjuangan sudahonline..
202.148.63.18 - gatekeeper VoIP Perjuangan is online
Tech

In 2004

Subject in Indonesian
Translated in English
Category

Antena Kaleng 2,4 GHz
Tincan Antenna 2.4GHz
Tech

DVB provider di Indonesian
DVB provider in Indonesia
Business

Internet Kabel Optik di Bandung
Internet Cable optics in Bandung
Business

Koneksi Internet SUPER CEPAT 2 Mbps Hadir di Indonesia !!!
Fast Internet Access 2Mbps in Indonesia
Business

Omni vs. Sectoral
Omni vs. Sectoral
Tech

Indosat ?
Indosat?
Business

Kang Onno Masuk Kabinet..???
Onno for Minister?
Policy

RKM_PENGGUNAAN_FREKWENSI_2400_-_2483,5_MHz_UNTUK_K EPERLUAN_AKSES_DATA
Draft Ministry Act for 2.4GHz
Policy

Telkom Paksakan Beli MODEM ADSL?
Telkom force customer to buy ADSL modem
Policy

TelkomNyet SDSL
Telkom ADSL
Policy

In 2005

Subject in Indonesian
Translated in English
Category

Spesifikasi khusus Anti petir
Lightning Arrester Spec
Tech

6 bln kedepan rt/rw net mati?
In 6 month neighborhood net will die?
Business

SILAHKAN BERIKIR INDOWLI MASIH DIPERLUKAN DAN SIAPA PENDUKUNGNYA
Do you still need INDOWLI?
Self-Regulate

KU-Band INTERNET BACKBONE 2 WAY SYSTEM
KU-Band INTERNET BACKBONE 2 WAY SYSTEM
Tech

bikin ampli/boster 2,4 ghz.
How to make 2.4GHz amply
Self-Regulate

Firmware WRT54g
Firmware WRT54g
Tech

Penawaran Kerja Sama untuk AKSES via Wireless
Proposal for access via wireless
Business

Harga Ku-Band Service
Price for Ku-Band service
Business

mikrotik
Mikrotik
Tech

LTSP Solusi HOT untuk Indonesia
LTSP is hot solution for Indonesia
Tech

In 2006

Subject in Indonesian
Translated in English
Category

Workshop "nDeso" Bikin Ant WajanBolic
Workshop Wokbolic
Tech

pemutusan speedy oleh TELKOM
Termination of ADSL
Self-regulate

antena client terbaik
Best Client Antenna
Tech

Applause Meriah di Yale Univ utk Para Pejuang Frekuensi Indonesia
Applause for Indonesian Frequency Liberator at Yale Univ
Self-regulate

hitungan RT/RW
Calculation of NeighborhoodNet
Business

Tanya tentang konsep pemasangan RT-RW-NET..
How to deploy NeighborhoodNet
Business

Tanya DVB via satelite HPT, Bagus gak seh??
Is DVB good?
Tech

coverage area linsys WRT54G
Coverage Area Linksys WRT54G
Tech

USB Extender + UTP
USB Extender + UTP
Tech

APAKAH Frek 2.4 Ghz ini sebaiknya diatur oleh Pemerintah Kembali????? {Scanned}
Should 2.4GHz be govern by government?
Self-regulate

The summary of the category of the top ten subjects in each year is as follows


Policy
Self-Regulate
Tech
Business

2001
5
3
2


2002
3
1
5
1

2003
7

3


2004
4

2
4

2005

2
5
3

2006

3
5
2







It is shown clearly that topics on policy that used to deal with the authority were fairly dominating the community prior to January 2005. While after the liberation of 2.4GHz band, no more topics dealing with the authority and the topics is shifted more towards business aspect of the industry as well as its technology / technical discussions. Regulation is done within the community through self-regulation process especially in the use of power amplifier.

The use of PG Offline software makes us very easy to identify the activists and leaders. It can be probed easily by checked the top ten person with highest rate of posting in the mailing list. The results is as follows

In 2001

Poster
Number of Post

PatakaID
212

Michael S. Sunggiardi
150

Onno W.Purbo
146

penjor@...
137

Onno W. Purbo
89

Andi Budimansyah
82

Yohanes Sumaryo
82

Heru Nugroho
80

R Rusdiah @ Micronics
69

barata@...
55

In 2002

Poster
Number of Post

Onno W. Purbo
226

Yohanes Sumaryo
213

PatakaID
173

bino_oetomo
115

Michael S. Sunggiardi
115

Adi Nugroho
64

penjor4groups
56

dyah adi
47

S. Sandjaja Kosasih
44

R Rusdiah @ Micronics
40

In 2003

Poster
Number of Post

Onno W. Purbo
677

Judhi Prasetyo
663

PatakaID
382

Arnold Ph. Djiwatampu
322

J. Budisantosa
298

Yohanes Sumaryo
285

Michael S. Sunggiardi
236

Rudy Rusdiah
160

bino_oetomo
159

Adi Nugroho
140

In 2004

Poster
Number of Post

Onno W. Purbo
862

bino_oetomo
536

Arnold Ph. Djiwatampu
414

Pataka ID
325

PatakaID
299

Michael S. Sunggiardi
271

Adi Nugroho
202

Rio Martin
198

P.Charis
177

eko rianto
136

In 2005

Poster
Number of Post

Sinbad
204

bino_oetomo
163

Onno W. Purbo
158

Noesapati
100

Rudy Rusdiah
68

P.Charis
67

Michael S. Sunggiardi
66

Adi Nugroho
60

Arnold Ph. Djiwatampu
49

Rio Martin.
49

In 2006

Poster
Number of Post

Onno W. Purbo
157

NITI O.E.
71

e-goen
69

Antenna Homebrew
65

Ayom Rahwana
53

Nero Sumargono
44

bino_oetomo
35

Hartono
33

Michael S. Sunggiardi
29

dhismas w
28

Arnold Djiwatampu
26

As shown clearly on the table, new faces are showed up in 2005-2006 after the liberation of 2.4GHz band.

The top five (5) all time activist / community & informal leader are

Name
First Post
Last Post
#
% of Total

Onno W. Purbo
Tue May 16, 2000 6:47 AM
Sun May 28, 2006 6:31 AM
2178
5.89

PatakaID
Mon Apr 02, 2001 12:44 PM
Thu Oct 07, 2004 1:51 AM
1066
2.88

bino_oetomo
Tue Jan 29, 2002 1:09 PM
Tue May 09, 2006 10:21 AM
1008
2.72

Michael S. Sunggiardi
Tue May 16, 2000 8:22 AM
Mon May 15, 2006 7:43 AM
878
2.37

Arnold Ph. Djiwatampu
Wed Feb 28, 2001 11:22 AM
Sun Apr 17, 2005 8:30 PM
842
2.28

Some background information of these activists / informal leaders

· Onno W. Purbo, was a lecturer at Institute of Technology in Bandung (ITB) & now spent most of his time writing books and educate the IT communities in Indonesia.

· PatakaID, a.k.a Didin, is very much activist of the grassroot IT and now serving as one of the leader at AirPutih group to help Aceh and other area in disaster to recover through IT.

· Bino Oetomo, was the technician of Malang’s first ISP as part of ITB network. He is now one of leading wireless consultant in Jogjakarta area.

· Michael S. Sunggiardi, is the owner of BoNet, an Indonet Subnet in Bogor, and very active in organizing workshop, demo and roadshows for the IT community in Indonesia.

· Arnold Ph. Djiwatampu, used to be one of the director within DG Postel & has been serving at ITU in Geneva. He is now serving in many consultative works as well as consulting the DG Postel. He is fairly government voice in the INDOWLI community.

Creativity Improved
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As access to the frequency is unlicensed, more and more people work and play to get the maximum of the technology at lowest possible cost. Such conditions drive creativity improvement of the society, some of the example is lead by e-goen an alumni of vocational school in Jogjakarta city the introduced USB WLAN Wokbolic.
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Another good example is used door slotted waveguide to be used for the base station.

Upcoming Challenges


The are several upcoming challenges, such as,

· Legalized Neighborhood Community Networks

· 2.4GHz Power Amplifier is cheap! US$300-400 – creates lots of interferences

· Unlicensing 5.8GHz band (for backbone). Peolple is currently stealing these channels as they desperately needs backbone infrastructures.

· Allocation of E.164 Number for Community Networks.

DR. Onno W. Purbo (onno@indo.net.id), is a former Indonesian civil servant & retired lecturer.  He is a maverick driven by a plain & simple vision to see an Indonesian knowledge based society, committing his time to write thousands of articles, papers and 30+ books on Internet technology.  These publications are mostly in Indonesian language to educate Indonesians about IT.













