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• A list and assessment of low cost computing solutions currently 

available or under development for developing communities. 

• A short report on the feasibility of low cost computer solutions for 

private purchase by consumers living in remote Indigenous 

settlements in Australia, setting out the advantages and 

disadvantages of each option -  especially including consideration 

for the quality of product that Indigenous people would find 

acceptable. 

• If low cost computing is found to be feasible, a Bush Tech formatted 

as a buying guide, for households wishing to purchase a low cost 

computer. 



   

Jason Nitz Page 2 15/09/2006 

 

Context2

 
Internationally there are high profile initiatives to manufacture low cost 

computer systems that are within the economic range of poor households 

in developing communities.  The most popular of these are known as 

hundred dollar laptops (http://laptop.media.mit.edu/). Whilst this 

particular configuration may not be appropriate in remote Indigenous 

settings, there is merit in an investigation of the feasibility of low cost 

computers for Indigenous households to purchase privately, which can 

operate reliably and cheaply in remote settings. 

 

A reasonable balance must be found between cost and reliability.  

Computer hardware must be sufficiently robust to withstand the spiking 

power supplies, dusty environment and heavy usage likely in Indigenous 

households.  Indigenous people are also likely to resent any notion of a 

lower standard to that available in the mainstream; they may respond 

positively to innovative solutions that are distinctly local and unique. 

 

Cost considerations will need to include the cost of software and internet 

access.  Combined with the use of voice over internet protocol (VOIP) 

technologies, there is also a potential for Aboriginal households to access 

low cost communication options.  This fellowship project has relevance to 

the fellowship project titled Remote Internet Services, and hence it is 

envisaged that there will be some close collaboration between each of 

these fellows. 

http://laptop.media.mit.edu/
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Preamble 
 
Computing costs have dropped dramatically over the past few years as 

technology and manufacturing processes have become increasingly 

refined. 

 

Subsequently, there is a push to make computing and the Internet 

available to 50% of the world’s population by 2015. Whilst this initiative is 

ambitious, the majority of the world’s population is within easy access to 

basic utilities that will allow this to happen with minimal effort. 

 

For those who live outside of this area, such as remote central Australia, 

this is going to be quite a challenge if we’re to be part of the 50%. 

 

 

 

Research3 shows that remote Indigenous communities have the same 

computing and Internet requirements as do city dwelling people. As they 

are generally creative people, they do have the need to access multi-

media applications in order to express themselves. Having these 

applications, and the computing power required to run them, in every 

residence would be costly and require a high level of support.  
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Assessment of current technologies available for remote communities 

 
1. Thin-client based computing - Wyse 
 
Advantages Disadvantages 
Reasonably cheap for basic models <$800 Requires central administration point i.e server based 
Easy to support remotely Requires stable power supply 
No moving parts Only rated to 400C 
Works well over low bandwidth No wireless capability at this stage 
  
 
Thin-client based computing, of which Wyse are the leaders, is designed more for corporate type environments where each 

user does not need the functions of a PC, in that applications such as Microsoft Office, Adobe Acrobat and Internet Explorer 

are hosted on a central server. The Wyse terminal simply acts as a dumb terminal to access these resources from the central 

server. Terminals that have core applications installed locally increase the purchase cost significantly and add another layer 

of support such as patches and hot fixes which require large bandwidth and resources to install. A central point of 

administration is required which can be locally within the community or back at a regional centre, though the 

communications link speed is the key factor in deciding this. As there is no wireless capability (yet), these devices require 

fixed infrastructure (Ethernet cabling) which may be inappropriate for remote communities and adds to the overall cost and 

support requirements. 

 

Suggested example - http://www.wyse.com.au                       

http://www.wyse.com.au/
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Assessment of current technologies available for remote communities 
 
2. Cut-down PC computing – Intel, AMD 
 
Advantages Disadvantages 
Provides similar experience to normal PC Operating system installed locally 
Reasonably priced <$800 Contains moving parts similar to normal PC 
Wide range available from various manufactures Not designed for remote conditions i.e. heat, dust 
 Requires reasonable bandwidth to operate 
 Requires similar support levels to normal PC 
 
Cut-down PC computing takes a normal PC and strips it down to a ‘bare bones’ level to enable it to fit into a smaller form 

factor. Essentially it still utilises the same technology as a PC i.e. motherboard, CPU, hard drive etc although usually of a 

lower specification than a normal PC. These units are primarily designed for schooling, educational or kiosk environments 

where normal PC’s are overkill. They require the same level of support as a normal PC i.e. OS patches, device drivers etc and 

are not designed for remote conditions in terms of heat and dust. Most manufacturers of these devices have marketed 

themselves towards developing countries where over-population problems, not remoteness, is an issue i.e. India. 

 

Suggested examples 

http://www.amd.com/us-en/ConnectivitySolutions/ProductInformation/0,,50_2330_12264_12262,00.html

http://www.intel.com/pressroom/archive/releases/20060329corp.htm  

http://www.amd.com/us-en/ConnectivitySolutions/ProductInformation/0,,50_2330_12264_12262,00.html
http://www.intel.com/pressroom/archive/releases/20060329corp.htm
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Assessment of current technologies available for remote communities 

 
3. Purpose built remote computing - Inveneo 
 
Advantages Disadvantages 
Purposely designed for remote environments Would need to be implemented as a community project 
Based on open source software Requires central administration point 
Reasonably priced <$800  
Works on wireless technology  
Combines VoIP and LAN to provide complete package  
Simple one-touch restore providing easy support  
Works on 12v DC from various power supplies i.e. solar  
Battery backup for power outages available  
 
Purpose built remote computing has been designed with remote communities in mind. It is robust in design, based on thin-

client technology (no moving parts), but runs on open source software which reduces costs. It uses wireless technology to 

connect to a central administration point which also serves as the communications hub. It can support VoIP telephones using 

open source PBX software and can act as a LAN for the local community. Designed for environments with dirty power 

supplies, it can be run from various power sources, including solar and wind, and is 12v DC. For times of power outages, it 

draws power from backup batteries. One-touch recovery is provided which simplifies support and central administration point 

provides error recovery and is designed to be tolerant of network outages. 

Suggested example - http://www.inveneo.org 

http://www.inveneo.org/


   

Jason Nitz Page 7 15/09/2006 

 
Recommendations 
 
Taking into account the numerous requirements for computing in remote 

communities, it appears the approach may need to be divided into two 

parts. The requirement and needs of personal computing is clearly 

different to that of community-based computing needs, and thus they 

have to be addressed accordingly. During our visit to Arltarlpilta 

community, it was highlighted that the newly built RTC centre had an 

intended purpose as an Internet Café, amongst other roles. This has not 

eventuated however the need is still there for community-based 

centralised computing. The main uses of this type of computing would be 

for Internet applications (banking, Centrelink) and multi-media type work 

(music, artwork), as there is a real need for these applications in the 

general community. Basic training in computing and software applications 

was also highlighted by the council as a requirement, which would help 

promote the capabilities of just what can be achieved with computers 

connected to a suitable Internet connection. The setup of this location 

could be achieved in several ways; however a separate, detailed project 

would best outline the most appropriate way. It could also be that this 

setup may be different for each community. A ‘one size fits all’ approach 

would not work in this case and it is quite apparent that flexibility is key to 

any approach for computing in remote communities. 

 

With regard to personal computing, it was questioned as to whether there 

was in fact a need to have devices in homes if there was a functioning 

community-based centre. In order to address the outcomes of the project, 

a neutral view is best adopted even though there are many and varied 

opinions out there. 

 

The Inveneo system4 of purpose built remote computing devices appears 

to best address (at this point in time) the requirements of personal 

computing in remote communities. This system uses technology from  
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various sectors (thin-client, wireless and open-source) and combines them 

to create a unique approach to remote computing. 

 

Using base stations on wireless technology, the Inveneo system can be 

used centrally at a community or extended via relay stations to locations 

up to 100kms away (with line of sight). Made up of a Hub Station (central 

location and focus point) and numerous Communication Stations (personal 

computing devices), the Inveneo system is modular and can grow with the 

addition of further Communication Stations. It runs on various power 

supplies including solar, wind and battery. VoIP is supported through an 

open-source soft PBX, and can also act as a LAN within the community. 

Support is addressed through a one-touch recovery system which simply 

re-images the Communication Station in case of an error, from a base 

image stored on the Hub Station. 

 

 
 

As cost is a major component of this project, it must be remembered that 

the old adage “you get what you pay for” couldn’t be more relevant in this 

project. Considering the unique requirements and conditions that go with 

remote communities, few solutions can address the situation adequately. 

There is no one solution that fits the bill perfectly – the recommendation 

of the Inveneo system is the most suitable option when balancing cost, 

practicality and functionality as outlined in the project brief.
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Pilot 
 
Below are the minimum requirements to run a community based Inveneo 

system (all prices are in $US). 

 

One (1) Hub Station - $859 without VoIP, $959 with VoIP 

Two (2) or more Communications Stations - $659 without VoIP, $759 with 

VoIP. 

Two (2) or more Access Points - $469 single radio, $659 dual radio. 

Switch - if more than one Communication Station is present in any single 

location. 

 

It is suggested that in order to evaluate the Inveneo system for remote 

communities, a pilot test be implemented at a typical community in 

conjunction with the recommended outcomes from the Remote Internet 

Services project in order to test the feasibility of the total solution. This 

model could then be expanded upon and adopted at other communities 

once it is deemed suitable. 

 

Conclusion 

 

It is apparent that whatever approach is taken, the driving force needs to 

come from the community as a whole due to the unique infrastructure 

requirements for purpose built remote computing. The Inveneo system 

works holistically and dependently of each component; adding foreign 

components to the system would not work. With that in mind, producing a 

Bush Tech for household use would not serve any relevant purpose – a 

community overview outlining the requirements to implement the system 

would be far more useful. 
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In the past there have been several projects aimed at putting computing 

into remote communities using different approaches. The end result of 

many of these projects was slow failure due to lack of uptake. This was 

mainly due to the approach taken; ‘one size fits all’ solution designed with 

the best of intentions for several communities. Where communities did not 

want this type of solution or any solution at all, the project failed. Optus’s 

‘Networking the Nation’ is a prime example of this. 

 

The recommendations given in this report are very general and will help 

somewhat to pointing further research in the right direction. Any serious 

attempt at putting computing into remote communities will require 

updated and in depth research before implementation. 
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Inveneo Communications System Datasheet April 2006 

Inveneo Detailed Datasheet April 2006 

Time Magazine article - 29/05/2006 
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A new way to serve remote and rural organizations and people with ICT

How Inveneo is changing 
the way ICT solutions are 
designed and supported for 
rural areas

More that 2.5 Billion people live in rural 

and remote areas of developing countries 

where access to communications is severely 

limited due to availability or affordability. For 

these rural communities, access to Information 

and Communications Technologies (ICTs) can 

transform people’s lives in simple yet, pro-

found ways. 

Non-government organizations (NGOs), 

local governments and private entities that 

provide communities vital development, edu-

cation and services are also in need of ICT 

tools such as low power computing, telephony 

and Internet access. 

Until now, there were few alternatives for 

these organizations to acquire and deploy 

ICTs for their projects and programs. They 

could develop their own solution, they could 

engage expensive consultants, or they could 

take what little was available. In many cases 

the ICT was not sustainable due to cost, com-

plexity, lack of ruggedness, lack of in-region 

technical support and countless other issues.

Inveneo, a US-based non-profit social 

enterprise, offers a new alternative through its 

open, decentralized, sustainable approach to 

ICT systems. Inveneo focuses on designing, 

integrating and supporting affordable tech-

nology systems that match the needs of peo-

ple and organizations in underserved areas 

worldwide.

Introducing the Inveneo 
Communications System

The Inveneo Communications System(tm) 

is designed to provide computing, VoIP te-

lephony and Internet access for rural, remote 

and often challenging environments. It can be 

used for a wide range of applications includ-

ing economic and community development, 

microfinance, telehealth, education, humani-

tarian aid and emergency relief.

NGOs and other organizations operat-

ing in rural environments need ICT solutions 

that fit their unique situation. Inveneo’s inno-

vative solution integrates proven hardware,  

open-source software and 12-volt DCpower 

options to create a rugged and resilient yet, 

simple to operate system. Inveneo partners 

with Inveneo certified local IT professionals to 

provide cost effective local support.

Below: The Communications Station

Below: Jane Nabwire of ActionAid shows 

Ugandan villager how to use email

Inveneo
760 Market Street, Suite 859

San Francisco, CA 94102 USA
info@inveneo.org

Inveneo (www.inveneo.org)! Page 1 of 2! April 2006

Inveneo creates ICT solutions that meet the 
needs of organizations (NGOs, local gov-
ernments, private companies) and the 
rural communities they serve
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Product Overview
The Inveneo Communications System consists of two components - the Communications Station-

and the Hub Station - that combine to provide a complete ready to use ICT solution:

      - The Communications Station is designed for use by end-users in a village school or 

        office, home or clinic setting. It provides computing, telephony and Internet access.

      - The Hub Station is designed for use by a network administrator and is placed in a regional        

        location. It manages the network and provides connectivity to data and voice services.

Communications Station Detail
The Communications Station is designed for end-users. It includes:

      - Ultra-low power Wyse S50 computer and 14 inch LCD Monitor

      - Standard telephone handset and Linksys Analog Telephone Adaptor (ATA)

      - Custom-built open-source desktop with web browsing, messaging and office software

      - Outdoor wireless access point designed for long distance networking to the Hub Station

The Communication Station draws only 20-22 watts of power when in full use. It is available in 

different configurations to meet end-user needs. For example, a school may need several com-

puter set-ups but only one phone and access point.

Hub Station Detail
The Hub Station is designed for easy system administration. It includes:

      - Network central server

      - 40 - 100 GB data storage

      - Content sharing applications

      - Standard telephone handset

      - Call management with voicemail via Asterisk, an open-source IP-PBX

      - Outdoor wireless access point designed to connect to Communications Stations

The Hub Station connects on the back end  to satellite, cellular or analog lines for data and PSTN 

services.

Operating Environment
Inveneo’s System is designed to operate in environments where computing has traditionally not 

been found:

      - Limited or no access to electricity

      - Limited or no access to Internet connectivity and/or telephony

      - Dusty environments, high humidity and long periods of hot weather

      - Limited access to on-site or local technical service and support

Inveneo (www.inveneo.org)! Page 2 of 2! April 2006

Feature overview

1. A Fully Integrated System

A fully engineered and integrated 

system which addresses computing, 

telephony, connectivity to the Internet 

and telephone network, local area 

networking and software applications, 

all ready to use after installation. 

2. Low Power Consumption

Power is a costly resource. The sys-

tem’s components have been chosen 

for low power consumption so that it 

can run on virtually any power source 

(solar, wind, micro-hydro, bicycle gen-

erator) making it less costly to operate.

3. Flexible Power Management

In remote areas, grid power is unde-

pendable. The system is designed to 

run during a typical outage using a 

battery power system.  

4. Customized Software

The open-source software has been 

carefully chosen and adapted for use 

in rural and remote environments. User 

level software is simple, yet robust with 

all current features: office software, 

chat, e-mail, forums and audio/video. 

The system has a one-button recovery 

feature. The administrative software 

provides simple network management 

and error recovery, but also has ad-

vanced features available. Altogether, 

the system is designed to be tolerant of 

network outages. 

5. Made for Challenging Environments

Each component of the system is en-

cased in appropriate enclosures. The 

computer has no moving parts and is 

mounted on the monitor to resist dust 

and pests.

Open Source 

Often, systems for networks are pro-

prietary and inflexible. Inveneo uses 

no-cost, proven open-source software 

in all aspects of the system. Our hard-

ware designs and software are avail-

able to the public so that so that any 

organization, community or individual 

can build, change and/or improve 

upon the system. 



Inveneo Communications Station
Overview

Inveneo’s Communications Station is a low-power, easy to use communications unit designed for use in rural locations such as 
clinics, schools, and villagers’ homes. It provides end-users with computing, telephony, and networking capabilities when de-
ployed as a part of the Inveneo PC and Communications System. The Communications Station includes the following components:

• Computing Unit with keyboard and mouse
• Liquid Crystal Display (monitor)
• Communications Unit for telephony and LAN

• Outdoor Wireless Unit
• Basic open source software applications

The Communications Station is designed for use in challenging environments. Existing off-the-shelf products from leading manufac-
turers have been carefully selected and integrated into a single compact unit to meet the requirements of organizations operating 
in rural areas of the world. Key design features are:

• No fans, hard disks, or moving parts of any kind  that would easily break in hot, dusty environments
• Very low power consumption, allowing the units to operate efficiently from solar or other power sources
• Operates on 12 Volts DC

• Ease of use enables novice users to be productive with a minimum of training
• Flexibility to add and localize applications
• An affordable and sustainable cost model, with low purchase price and low ongoing operating expenses

Inveneo’s Communications Station can be used for a variety of development applications, such as community development, health 
care, education, and small business entrepreneurship. Inveneo’s Communications Station is an open source hardware design that 
operates using open source software (Linux, OpenOffice and more). All plans and software are published through Inveneo’s web 
site, and developers are encouraged to improve and customize solutions for their own needs. Inveneo can provide customization 
services for organizations who need specialized configurations of hardware (e.g. for classrooms) or software.

Inveneo Communications System detailed datasheet! Page 1 of 5 ! © Inveneo, April 2006



Inveneo Communications Station
Computing Unit

Hardware
Computing
Unit

Processor AMD Geode GX bases on Wyse S50

IO/Peripheral Support One serial port
Four USB 2.0 ports (two in front, two in 
back)
Keyboard: enhanced USB with Windows 
keys (104 keys) included
Mouse: PS/2 optical wheel mouse

VGA-type video output (DB-15)
Local printers via USB, serial or LAN
Built-in Kensington security slot (cable lock 
sold separately)

Networking 10/100Base-T Fast Ethernet, twisted pair (RJ-
45)

USB WiFi adaptor 802.11b (optional)

Display support VESA monitor support, with Display Data 
Control for automatic setting and resolution 
and refresh rate

Max. resolution and refresh rates (Hz)
64k colors: 1280x1024 @ 100Hz
1600x1200 @ 90 Hz
16.7M colors: 1280x1024 @ 85 Hz

Audio Output: 1/8 inch mini, full 16-bit stereo, 48 
Khz sample rate

Input: 1/8 inch 8-bit mini microphone 

Environmental Powered on: 32º to 104ºF (0º to 40ºC)
Powered off: -14º to 140ºF ( -10º to 60ºC)
Convection cooling, fanless design

Humidity
20% to 80% noncondensing
Operating altitude range
0 to 10,000 feet (0 to 3,050 meters)

Power Auto sensing 100-240v VAC, 50/60 Hz with 
included power adaptor or 
12 Volt DC direct to unit

Average power usage: 5.6 Watt (set-up: 
device connected with 1 USB keyboard, 1 
PS/2 mouse, and monitor)

Regulatory compliance German EKI-ITB 2000, ISO 9241-3/-8, cULus 60950, TÜV-GS, EN60950, FCC Class B, 
CE, VCCI, C-Tick
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Inveneo Communications Station
Liquid Crystal Display (LCD)

Hardware
LCD

Panel Type Anti-glare, active TFT-LCD

Size 14.1” diagonal

Pixel Pitch 0.279 (W) "0.279 (H) mm

Brightness 150 cd/㎡ (typical)

Contrast Ratio 300:1 (typical)

Response Time 23 ms (typical)

Viewing Angle(H / V) 80° / 50°

Max. Resolution 1024 (W) x 768 (H) @ 60 Hz (non-interlace)

Display Color 262 K 

Maximum Viewable Size 14.1 inch (35.8 cm)

Video Input Analog:15-pin, D-sub connector

Display area 11.2 (W) x 8.4 (H) inch [286(W) x 214 (H) mm]

Power Supply Input voltage:100-240V /60-50Hz Output rating:12V DC, 3.0A

Power Consumption 25 watts (maximum), 11 watts (typical), 3 
watts (standby)

Audio 2 watts x 2 built-in speakers

Frequency Horizontal:30-48KHz; Vertical: 50-60Hz

Operating Conditions 41°F to 95°F (5°C to 35°C) 20%-80% Non-Condensing humidity

Storage Conditions -4°F to 140°F (-20°C to 60°C) 10%-90% Non-Condensing humidity

Dimensions(set size) 13.8(W) x 13.6(H) x 5.5(D) inch 350(W) x 345(H) x 140(D) mm

Safety & EMI UL, CUL, FCC-B, CE, TUV/GS

Inveneo Communications Station
Communications Unit for Phone and Lan (option)

Hardware
VoIP and LAN

Ports Two 10/100 RJ-45 Network ports
One LAN (connects to PC unit) and 
one WAN (connects to wireless unit)

Two standard phone ports (FXS)

Network protocols TCP/IP

Voice protocols Session Initiation Protocol (SIP) Version 2

Voice codecs G.711 a-law, G.711 u-law, G.729a, G.726, G.723.1

Ringer equivalence no. 5 REN per RJ11 port

Ring frequency 10 Hz - 40 Hz

FXS port impedance Eight configurable settings including North America 600 Ohms, European CTR21

Ring Voltage 60 - 90 Vrms configurable 

Operating Conditions 41°F to 113°F (5°C to 45°C) 10% to 85% Non-Condensing humidity 

Storage Conditions -13°F to 185°F (-25°C to 85°C) 5% to 90% Non-Condensing humidity

Certificates FCC, CE, cUL 
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Inveneo Communications Station
Outdoor Wireless Unit

Hardware
Outdoor Wifi Unit

Ports One 10/100 RJ-45 Network port One (or two, optional) wireless interfaces
One or two N-Type antenna connector

Wireless standards IEEE 802.11b

Transmit Power 23dBm / 200 mW

Power 8 - 17V DC (through RJ-45 / LAN connection) 5 Watts average typical power consumption

Enclosure Characteristics  Industrial Die-Cast Aluminum Design
Supports masts up to 3 inch (75 mm) diameter 
3 point silicone-rubber gasket

NEMA-67 rated

Dimensions 8.5(W) x 2(H) x 7(D) inch 216(W) x 51(H) x 178(D) mm

Weight TDB TDB
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Inveneo Hub Station
Hub Server Unit

Hardware Processor VIA 1 Ghz

Hub Station IO/Peripheral Support One serial port (DB-9)
Four USB ports (two in front, two in back)
Keyboard: enhanced USB with Windows keys 
(104 keys) included
Mouse: PS/2 optical wheel mouse

VGA-type video output (DB-15)
Local printers via USB, serial or LAN
Bi-directional Centronics-compatible parallel 
port (DB-25)

Networking 10/100 Base-T Fast Ethernet, twisted pair (RJ-45)

Display support VESA monitor support, with Display Data Con-
trol for automatic setting and resolution and 
refresh rate

Max. resolution and refresh rates (Hz)
64k colors: 1280x1024 @ 85Hz
1600x1200 @ 60 Hz
16.7M colors: 1024x768 @ 85 Hz

Audio Output: 1/8 inch mini, full 16-bit stereo, 48 Khz 
sample rate

Input: 1/8 inch 8-bit mini microphone 

Dimensions 2.7(H) x 11.9(W) x 11.4(D) inches 
Shipping weight: 12.8 lbs (5.8 kg)

60(D) x 300(W) x 290(D) mm

Environmental Powered on: 50º to 104ºF (10º to 40ºC)
Powered off: -14º to 140ºF (-10º to 60ºC)
Convection cooling, fanless design

Humidity
20% to 80% noncondensing
Operating altitude range
0 to 10,000 feet (0 to 3050 meters)

Power Auto sensing 100-240 VAC, 60/60 Hz Power 
supply

12 VDC

Regulatory compliance UL 60950, TUV-GS, CSA 60950, FCC Class B, CE, VCCI, C-Tick
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