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THE 43 COUNTRY REPORTS included in this year’s Global 
Information Society Watch (GISWatch) capture the different 
experiences and approaches in setting up community 
networks across the globe. They show that key ideas, 
such as participatory governance systems, community 
ownership and skills transfer, as well as the “do-it-yourself” 
spirit that drives community networks in many different 
contexts, are characteristics that lend them a shared 
purpose and approach. 

The country reports are framed by eight thematic reports 
that deal with critical issues such as the regulatory 
framework necessary to support community networks, 
sustainability, local content, feminist infrastructure and 
community networks, and the importance of being aware  
of “community stories” and the power structures 
embedded in those stories. G
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THAILAND
BUILDING LAST-METRE COMMUNITY NETWORKS IN THAILAND 

Internet Education and Research Laboratory (intERLab) 
– Asian Institute of Technology (AIT), Net2Home Social 
Enterprise
Kanchana Kanchanasut, Adisorn Lertsinsubtavee, 
Apinun Tunpan, Nisarat Tansakul, Preechai 
Mekbungwan, Nunthaphat Weshsuwannarugs and 
Parkpoom Tripatana 
https://interlab.ait.ac.th 

  

Introduction 
Providing connectivity to rural communities has 
been one of the most challenging tasks worldwide, 
and Thailand is no exception. In this country, fibre 
optic connectivity to homes is still confined to pro-
vincial capitals and big towns. Although cellular 
coverage is extensive, data packages are expen-
sive. More recently, fibre optic networks have been 
pushed by the government under the One Access 
Per Village Project, with 24,700 villages connected 
to the internet by the end of 2017 with one fibre end 
per village. But to access the net, villagers have to 
gather around the dropping points similar to those 
telecentre projects in the early days.

TakNet is one of the most successful community 
network projects in Thailand, bringing significant 
impact and improvement to people’s lives in the 
province of Tak in the northwest of Thailand since 
2013. Currently 15 communities have set up 
networks in their villages, with more than 1,000 res-
idents using community networks on a daily basis. 
TakNet remains an experimental project that aims 
to provide internet connectivity to rural homes at 
affordable rates and acceptable quality. This makes 
it different from the telecentre approach. It was also 
planned for community members to be jointly re-
sponsible for the network. 

At the time of writing, TakNet is the only com-
munity network operating in Thailand. This report 
discusses key success factors in setting up the 
network in response to a lack of connectivity at the 
local level. 

Regulatory environment 

Even though there is no specific policy in favour 
of running community networks in Thailand, lo-
cal regulations allow us to use unlicensed 2.4 and 

5 GHz bands in which the transmission range is 
limited. Nevertheless, this means less freedom to 
choose other wireless frequencies that many over-
seas community networks have. The frequency 
restriction limits our network size and coverage. 
The use of sub-1 GHz frequency bands such as TV 
white space (TVWS) is not allowed in our country. 
The Thai regulator, the National Broadcasting and 
Telecommunications Commission, is reluctant to 
ease regulations such as using high transmission 
for point-to-point communication and deploying ru-
ral broadband via TVWS. It is our policy to abide by 
existing rules and regulations in our network design 
and operation, limiting ourselves to the technology 
choices that are permissible. We are currently oper-
ating with an internet service provider (ISP) licence 
that has been issued to our Net2Home social enter-
prise company (see below).

Network set-up
The idea behind TakNet originated from our earli-
er work in post-disaster communication networks 
using mobile network technology. We realised that 
familiarity with technology is vital for successful 
deployment under stressful post-disaster scenari-
os; our work on community networks was built on 
this experience. 

In general, a community network is a form of 
self-configuring and “self-healing” network where 
routers use dynamic routing protocols to form an 
ad hoc network. A community network allows in-
dividual users to join the network and share the 
connectivity by setting up their own relay routers at 
a village level up to city scale. 

Initially, TakNet was a technical experiment 
connecting villagers using wireless mesh networks 
which could be easily transformed to become an 
emergency communication network in times of nat-
ural disasters. Now we use small mobile routers with 
firmware called DUMBO,1 designed for post-dis-
aster communication, to connect houses together 
using a limited 3G/ADSL gateway to the internet. 
The DUMBO firmware includes the Optimized Link 
State Routing (OLSR)2 protocol to form the mesh 

1 dumbo-technology.interlab.ait.asia 
2 https://tools.ietf.org/html/rfc3626

https://interlab.ait.ac.th/
http://dumbo-technology.interlab.ait.asia/
https://tools.ietf.org/html/rfc3626
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network, SIP phones3 and a few other applications 
like short message applications that users can de-
ploy. The simplicity of DUMBO firmware enables the 
community to build or extend the TakNet network 
in an ad hoc manner to meet their own needs. This 
means that in case of natural disasters they would 
be able to repurpose their routers, currently fixed to 
their walls, to form a post-disaster communication 
network almost immediately.

Key success factors of TakNet
The key success factor of our project is its strong 
collaboration between three main players: the re-
search and development team led by the Internet 
Education and Research Laboratory (intERLab)4 
of the Asian Institute of Technology, who develop 
and apply the DUMBO firmware for the community 
network; the corporate social responsibility (CSR) 
programme of the Thai Network Information Center 
Foundation (THNICF);5 and the local community’s 
participation. In addition, as mentioned, our Net2-
Home social enterprise licence allows us to function 
as an ISP.

The intERLab team plays the key role in terms of 
software development by customising the DUMBO 
firmware to form the wireless mesh network. The 
intERLab team also concentrates on research and 
development to improve the network infrastructure 
using new technologies (e.g. TVWS, LTE small cell) 
as well as proposing new services for TakNet such 
as VoIP, instant messaging, video-on-demand and 
distributed ledger (or shared database) to support 
the day-to-day activities of community members. 
While doing research and development for TakNet, 
intERLab uses TakNet as its research test bed for 
other research projects, such as using the internet 
of things (IoT) for monitoring air quality.

In line with its objective of promoting the in-
ternet as part of infrastructure development, the 
THNICF cooperates with the intERLab team to ex-
pand the community network into nearby areas 
by using local technicians. Our experience shows 
that the key to success is to have simple technol-
ogy where we can transfer the operation to local 
technicians who usually are without proper voca-
tional education and have trouble reading English 
instructions. Involving local technicians and having 
them gradually take over running the network is our 
key strength. They monitor the network and act as 
our first-tier support. They are currently capable of 

3 https://en.wikipedia.org/wiki/Session_Initiation_Protocol 
4 https://interlab.ait.ac.th 
5 https://www.thnic.or.th/en/home 

troubleshooting and fixing most network issues. 
They are trained by the intERLab team and are the 
key to expanding the community network to nearby 
areas. They earn more income from installation fees 
and commissions if they get more members. 

After five years, with our limited resources, we 
have expanded to 15 communities and have over 
1,000 users. We are introducing different wireless 
technologies so that we can connect hard-to-reach 
areas. 

A few years after our first community network 
village was connected, ISPs started to move in and 
offered services to the village. We viewed this as 
a positive benefit to the community – they would 
have better internet access and more choices. We 
worked with ISPs in reaching out to those villag-
ers that could not afford the ISP’s standard service 
price. 

Today, despite the government’s fibre-to-village 
project, and the penetration of the networks by the 
big ISPs, access is still quite limited. If the villagers 
opt for the government network, they have to visit 
a telecentre or go to other places where fibre optic 
lines get dropped. This can be quite far from their 
homes and cause concerns for parents. If the villag-
ers opt for a commercial ISP, the monthly fees are 
still unaffordable for most of them. While last-mile 
fibre infrastructures are now receiving attention 
from the government, the regulator and big ISPs, we 
are convinced that the last metres in remote villag-
es can be served very well by community networks.

Pathway to sustainability
Initially, we relied on young volunteers who were 
university students or new graduates attending the 
annual Thailand Networking Group (THNG) Camp6 
supported by the THNICF to help us with field de-
ployments. These young volunteers went out to 
visit rural villagers and convinced them to get rout-
ers installed on the external walls of their homes. 
This provides a good start for building a reliable 
and resilient community network. DUMBO routers 
and other equipment were donated by various en-
tities through the THNG Camp and other THNICF 
fundraising activities. After the network set-up was 
completed, the intERLab team and the THNG Camp 
members trained the villagers in how to use our 
network. When the villagers started to use our net-
work, we asked for village volunteers to act as the 
local technical support team. Then our researchers 
taught the technicians how to maintain the network. 

6 www.thng.in.th/#thng-camps 

https://en.wikipedia.org/wiki/Session_Initiation_Protocol
https://interlab.ait.ac.th/
https://www.thnic.or.th/en/home
http://www.thng.in.th/#thng-camps
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It was not successful in the beginning. We had to 
persevere and teach them slowly. Now they know 
how to maintain, expand and deploy new sites. 

During the first three years, TakNet was 
maintained on a volunteer basis where the local 
technicians cooperated with our technical staff to 
do some basic troubleshooting and collect users’ 
fees. The fees entailed sharing the cost of the inter-
net subscription fees with some electricity charges 
added. This amounted to about USD 2.5 per month 
per household. However, the fees collected were 
not sufficient for expansion or recovery in case of a 
major breakdown such as a router malfunction and 
replacement. Such a low fee paying model is not 
sustainable for the long term due to a lack of fund-
ing and human resource support. A solution was 
needed to develop TakNet further so that it could 
be attractive to more users who are also willing to 
pay more to sustain the network’s operation and 
growth.

To implement this plan, we started a social en-
terprise called Net2Home in 2016 to fully manage 
the services and network deployment of TakNet. 
In this new model, the monthly fee for each par-
ticipant is increased to USD 8 per month to cover 
the cost of network equipment installation, main-
tenance, internet connectivity and the use of local 
services (e.g. distributed ledger application, VoIP, 
video streaming, chat applications). However, this 
new subscription fee is still three times cheaper 
than those of the commercial ISP. After operating 
TakNet under the Net2Home company, the number 
of deployments increased from one to five commu-
nities per year. 

We believe that a community network offers 
more value to members than just a connection to 
the internet. As mentioned, to ensure economic 
sustainability, TakNet aims to attract more members 
by introducing incentive applications like distribut-
ed ledger and chat applications. And with the IoT, 
community networks can be extended to provide 
services to agriculture and local village manufactur-
ing activities, as well as offering waste or pollution 
management solutions inside a community. These 
economic and health value-added services could be 
very helpful in making the community network more 
sustainable.

Women at TakNet
TakNet provides local, national and international 
opportunities for women in a variety of activities, 
such as software/hardware development, network 
deployment in several rural villages in the prov-
ince of Tak, and the chance to present scientific 

research at international conferences. At present, 
almost 50% of our team members at intERLab and 
Net2Home are women, while at the community level 
we also found that most of the community leaders 
working with us are women. 

Conclusions 
Internet subscriptions in Thailand are rather expen-
sive even for urban residents with average wages 
higher than those in rural areas. The digital divide 
is a common social issue. While our experience may 
not impact on internet access for extremely remote 
villages, a digital divide still exists in villages with 
just one or two links to the internet, and we helped 
expand these one or two drop points to cover all 
houses within the village. 

From our five years’ experience, we have 
faced several challenges that have required con-
crete solutions to support the network’s growth 
and long-term sustainability. Specifically, it will 
be very important to incorporate a broader, am-
bitious vision with core values when designing 
the next developmental phases of our rural com-
munity wireless mesh networks. Key issues like 
enabling faster digital transformation, improving 
agriculture yields, creating cleaner and greener 
manufacturing systems, and providing tighter so-
cioeconomic integration of rural communities can 
serve as some important goals and milestones. 
To realise our vision, we need to re-think and pri-
oritise from the perspective of villagers’ painful 
experiences, to create solutions to tackle the is-
sues they face, and to implement a business model 
that is integrated into these solutions. Modern 
developmental approaches such as the “lean and 
agile” methodology could prove to be highly val-
uable. We believe that technological innovations 
come through research, observation, participation 
and collaboration. Because of this, activities and 
funding in relevant research areas should be made 
available and managed effectively.

Action steps 
The decreasing cost of cellular network services 
(e.g. 3G/4G) will definitely impact on the cost ad-
vantage of our community networks. Currently, 
there are low-cost 1 Mbps or 4 Mbps unlimited in-
ternet access plans offered by some mobile ISPs. 
These could entice our users to switch, but the abil-
ity to offer a higher speed (e.g. 10 Mbps to 30 Mbps 
during non-peak hours) at similar fees still remains 
our key advantage. 

Newer and more cost-effective technologies, 
both in hardware and network frequencies, are 
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being studied and researched. TVWS is a promising 
technology that is being studied and planned for 
testing. This year, the intERLab team and colleagues 
from other departments of the Asian Institute of 
Technology are going to run a series of experiments 
using TVWS/LTE on TakNet with a special approval 
for research purposes from the regulator. We have 
found that TakNet users are mostly from the young-
er generation, while the older generations do not 

have enough incentives to use the network. The 
THNICF is now supporting a project to build a dis-
tributed ledger application for TakNet users to take 
advantage of “last-metre” access more effectively 
as part of their day-to-day life. TakNet is and will be 
for all members of the community from all ages and 
gender groups; residents will appreciate TakNet 
for more than just buying internet access for their 
children. 
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