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The Asia Pacific is a profound paradox: it encompasses the most technologically advanced societies as well as the least connected communities in the world. But the region is often better known internationally as a power house for manufacturing computer hardware, and the low-cost base for outsourced information technology services, than for the challenges that it has to struggle with to make ICTs work for its people. This chapter will focus on these challenges that the region faces rather than its better-known successes. Much of these widely publicised successes are confined to a relatively small number of developed or nearly developed countries. The rest of the Asia Pacific is dispersed across various stages of economic development and must deal with all the daunting access and technological issues the rest of the developing world has to face. Additionally, the majority of people in the Asia Pacific, rich and poor, are now required to navigate the Internet in a script and language that are largely foreign to them. This is a major impediment considering that the region is home to the largest number of cultural and linguistic groups in the world. The majority of the languages of the region are not supported by existing technological systems. Compounding this challenge is the low literacy rates found in many Asian countries.

In this chapter we will look at work being done on the disconnected side of the digital divide in the Asia Pacific to enable communities to get online in a meaningful way. We will discuss appropriate ICT technologies, open source software, adaptation or “localisation” of ICTs to meet Asian language requirements, and internationalisation of the Internet to better serve the needs of users in the region. We will do this by reviewing experiments being conducted in selected countries in South and Southeast Asia to support development efforts there. 

Internationalisation

Localising content

Governments and civil societies in the region now emphasize the provision of connectivity and technology infrastructure as the main strategy for enabling communities to go online. National ICT strategies rarely consider what users will do once they get connected. What content they may consume, and what services they will engage with. This is a major strategic flaw. 

Global Reach (2004), which has been tracking non-English online populations since 1995, estimates that 68.4 percent of all web content is presented in English. Ranking a distant second on the list of the top-ten language web content groups is Japanese at 5.9 percent, fourth is Chinese at 3.9 percent, and Korean is ranked at tenth place accounting for only 1.3 percent of the world’s total web content. Since only one fifth of the region’s population has a working knowledge of English we can infer that the vast majority of the region’s population cannot effectively utilise the bulk of the information available online even if the infrastructure is available to access them.

It is a myth that English has become the lingua franca of the world and that everyone should learn the language to take advantage of the possibilities offered by ICT. In fact only 10 percent of the world’s population use English as their first language; and this number is expected to decrease. (National Geographic) The reality is that the majority of people do not use English for either personal or professional purposes and the need for localisation will always be there.

Internationalising navigation

Just as serious an impediment is the dominant use of the Latin script in navigating the Internet. The majority of people who now go online to read Asian content posted at websites in Japanese, Chinese, Korean, Hindi, Urdu, Farsi, Thai, or Tamil scripts need to know how to keyboard on to their browsers website addresses using the Latin script to get to these language websites. A corollary of this is the world’s population having to learn how to navigate the Internet using the Sinhala script if the Internet had been invented in Sri Lanka, and the inventors had decided to use their national script as the primary means of navigation around the Web. 

This is an especially frustrating impediment since the technology already exists for Internet navigation using different scripts. The internationalisation of the Internet’s navigation system is now less of a technical problem and more of a political challenge. Countries, governments and communities that use the same script need to master the political will required for building consensus on the many linguistic, cultural, political and technical issues necessary for internationalising Internet navigation.

Localising software and hardware 
Localisation is the “process of creating or adapting an information product for use in a specific target country or specific target market”. (Hoft) Language-specific character code set and font is one of the key components of localisation. At the very basic level, the localised system must support the character set of the local language in a format common to that region. This character code set has to be registered with the International Standard Organisations. Technical issues related to this include input method, application software, operating system, rendering technology, and markup technology. In addition to these, there are non-technical issues that are often more challenging than the technical issues. For example there is variety in the writing systems of languages. Some of these systems are based on characters, others are syllable-based, and yet others based on pictograms. 

There are also varieties in writing directions including those from left to right, right to left, and top to bottom. Some scripts seem to resemble each other very closely but yet contain enough subtle differences to make them different scripts altogether. The character composition structure of the Latin alphabet, Cyrillic alphabet, and the Chinese, Japanese and Korean characters look relatively simple when compared to complex Asian scripts, such as Khmer, Thai and Sinhalese. In many cases, application software fail to accommodate characters with complex composition structure. Such complex scripts cannot be localised simply by replacing the character code and font in software. Out of the 6,809 active languages listed at Ethnologue (http://www.ethnologue.org), only 100 are enabled by ICT.

People who will be using the localised ICT need to take the initiative in launching and driving the localisation process for it to be successful. For such local initiatives to take full effect, development work is best carried out with the aim of producing free open source software. Solutions may not be developed in as timely a manner as is required if users were to rely solely on centrally produced commercial products. The Pan Asia Networking Localisation project (http://www.PanL10n.net) is a good example of how local initiatives can drive regional efforts in localisation. Open source software often leads to other benefits such as helping to trigger local-capacity development, strengthening of local-software industry, expanding adaptation and local-language support, and reinforcing local autonomy in technological matters.

Protecting minority languages

A strong need exists for protecting the heritage of minority languages or languages that are used by very small communities of people. This need is felt most urgently when we attempt to express and share many large, irreplaceable bodies of indigenous knowledge only to find a lack of content creation tools and fonts for documenting such knowledge. This puts at risk the heritage of the people who communicate and sustain their ways of life using these minority languages.

Globalising localisation

Globalisation in the information technology sector refers to the “process of creating a product that can be used successfully in many cultural contexts without modification”. (Hoft) In other words write once and use everywhere. The need for globalisation in ICT may seem obvious but it is often not done within the Asia-Pacific region. Japanese software offers an example of how globalisation is often overlooked. Japanese ICT users are the pioneers of localisation in the region. They have made significant investments in localising technology and content to meet the needs of the Japanese environment. In this sense, the Japanese people are highly aware of the necessity and importance of localisation. However, only a small proportion of software and content developed in Japan are exported, or developed for export. The awareness in the country of globalisation has been very weak.

Localisation and globalisation must proceed hand-in-hand to derive full potential from ICT. Asians working across the region on localisation issues should work together on the urgent initiative to bring about equitable access to information in this digitally divided region as well as in other parts of the world. We must keep in mind that localisation and globalisation go well beyond substituting character codes and fonts. Rather, these processes are about the re-engineering of information products so that they can be easily localised for use in any country in the world. It is really about making a software product language neutral.

Appropriate ICTs

The digital divide is the result of inequities that exceed technical matters and digital technologies. These important non-technical factors are addressed in other chapters of the Digital Review. This section of the chapter focuses on technical issues relating to the divide, particularly regarding computers and connectivity. The lack of access to these elements among members of developing communities gave rise to some of the most apparent disparities of the digital divide. This discussion about “appropriate” ICTs will look at three aspects of digital technologies that offer promising solutions to some of these technical issues. They are wireless connections, VoIP, and low-cost hardware.

Wireless connections

For a long time, telecommunications services were delivered solely via copper wires to the offices and homes of subscribers. Stringing the wires was expensive and took time to complete. In the case of many isolated communities, the high expense of installing the wiring could not be justified against the revenue the small numbers of subscribers could pay at the end of the line so they were never provided with services. The economic arguments against running wires to communities living in difficult swampy or mountainous terrain were the strongest since not only was this expensive it was also very difficult. And as the people living in these isolated communities also tended to have the least financial resources, it was unlikely they could sign on as paying subscribers to services even if the wires reached their villages. This combination of daunting factors kept telephony firmly pinned down and it never took off in many rural communities for the past decades. So the people who needed the telephone the most because they were isolated never got connected.

The advent of wireless technologies is presenting these isolated communities with alternative means of access that may finally see telecommunications services overcoming terrestrial obstacles and severing their copper-bound tethers. The same technologies are also a boon to users in urban areas. In monopolistic markets where telcos had a stranglehold on Internet access because they owned the copper wire running services to users, their stifling grip has been broken by wireless connections. Wireless technologies also met the needs of the new generation of users who are constantly on the move and did not always have access to the copper wires. The meteoric rise of wireless connectivity is now evident in cell phones found almost everywhere in the Asia Pacific. The wireless revolution of the cell phone was made possible by the advent of three wireless standards: Global Standard for Mobile (GSM) communication, Code Division Multiple Access (CDMA) and Time Division Multiple Access (TDMA).

WiFi

Other technical standards issed by the Institute of Electrical and Electronics Engineers (IEEE) promise to do for Internet access what cell phones did for voice telephony. Their group of standards is popularly referred to in the industry as “wireless fidelity” (WiFi), a trade name of the WiFi Alliance (formerly known as the Wireless Ethernet Compatibility Alliance [WECA]). There are three variations of the WiFi standard: IEEE 802.11a, 802.11b and 801.11g. The most popularly used standard at present is 802.11b that operates at 11 Mbps; 801.11a and g allows for faster transfer of data by operating at 54 Mbps but are still not widely deployed. IEEE 802.11g is preferred because it is compatible with the standards that preceded it. Wi-Fi networks operate in the 2.4 and 5  Ghz radio bands. Computers fitted with WiFi-enabled networking equipment can connect to the Internet off-the-air when they within range of areas covered with WiFi signals, without having to plug into any copper-wire. Areas covered with WiFi signals are called “hotspots”. The range of coverage of most hotspots is rather limited, usually extending a radius of about 150 metres from the antennae. As described below in the case of Indonesia, this limited range can be extended with clever tweaking of hardware and by mounting antennae on high towers. IEEE has now released a new standard, 802.16, which extends the range of such wireless networks up to a radius of 25 kilometres. This new standard is popularly referred to as “WiMAX” and it will take a while before equipment manufacturers can supply hardware for its deployment, but its potentials look very promising for connecting the disconnected.
Indonesian case: Indonesia offers an interesting case of how civil society has made use of WiFi to make broadband Internet access more affordable and accessible. Internet users in the country discovered that much of the high cost of access was levied by the telco for the rental of lines and other tariffs. This drove them to seek a solution that bypassed the telco. The challenge was to find a means of obtaining low-cost broadband connections. They eventually found it in off-the-shelf WiFi hardware. The equipment was originally designed for indoor installation using a default antenna with a 100 – 200 metre range. Indonesian engineers replaced the factory-installed antennae with high-gain flat panels or parabolic antennae designed to operate at either 2.4 Ghz or 5  Ghz to extend the range to 5 – 8 km.

The external high-gain antennae are connected to WiFi cards via short 0.5 metre pigtail cables. Such cables normally come with SMA and N-type connectors. The N-type connector is used to connect to the high-gain external antenna while the SMA connector is used for connecting to the WiFi card. The Indonesian engineers build low-cost 2.4 Ghz antennae from tin cans measuring 90 mm in diameter and 215 mm in height. Such homemade antennae have a range of 1 – 2 km and cost approximately US$5 – $10 each. Since WiFi normally operates at very low power, 30 – 100 mW, the engineers usually place the equipment in plastic containers and install them on top of 20 – 30 metre tall towers so as to reduce signal loss. In this way, the distance between the antenna and the WiFi equipment is shortened to 0.5 metre. The engineers then run a LAN cable from the back of the WiFi equipment on the tower to the neighbourhood network. 

Using this ingenuous method, and with an initial US$100 – $300 investment, the Indonesians are able to obtain broadband connection with ISPs within a range of 5 – 10 km. In this way, a cluster of users in a neighbourhood is able to share 24-hour access to the Internet at 11Mbps at an average cost of about US$15 – $30 per month. Such low-cost 24-hour Internet connections would not be possible without the existence of neighbourhood networks. The detailed technology for setting up such networks may be downloaded from http://sandbox.bellanet.org/~onno. Schools, offices and other clusters of users have also set up their own neighbourhood networks. More than 5,000 outdoor WiFi nodes of this type have been installed in Indonesia.

Unlike a normal community telecentre or cyber café that connects several computers within a room or a house, neighbourhood networks extend LAN cables (RJ-45 UTP cables) to adjacent houses and buildings. The Indonesian neighbourhoods basically deploy Wide Area Networks (WANs) based on Ethernet LAN. Since the maximum length of a UTP cable is normally 100 – 200 metres, the engineers use hubs to relay signals beyond this distance to the next 100 – 200 metres to form a tree structured LAN connection. To protect the cable from rats and water damage, engineers usually run the cables through plastic pipes along the neighbourhood drains. As more houses and computers in the neighbourhood get connected to the network, the installation cost per house can be reduced to around US$50 – $80.

Having found the solution to build alternative high-speed metropolitan access networks, Indonesian users are now considering strategies for building alternative intra-national networks. They are considering two main approaches:

· Satellite backbone: The cheapest solution in Indonesia is the DVB-RCS satellite backbone that costs about US$200 – $700 for 64Kbps of bandwidth, the actual cost depending on arrangements with satellite ground stations.

· Fibre/microwave backbone operated by cellular phone operators: The excess capacity of cellular backbones may be used to relay data traffic between cities. Local ISPs are already doing this for their operations.

Although WiFi hardware and expertise are now readily available in Indonesia regulatory obstacles stand in the way of its large-scale deployment because the 2.4 Ghz and 5 Ghz radio bands on which the technology operates have not been unlicensed by the government. It is therefore illegal to operate WiFi in the country without a licence. Indonesia is not the only country where WiFi operation requires licensing. The Philippines has also decided that the 2.4 Ghz band may only be used by the telco. The WiFi Community Base Network in the Philippines reported that the threat by authorities to confiscate unlicensed WiFi equipment has reduced its membership from 50 to 2 within a year. The regulations of both countries run counter to trends to unlicense the 2.4 Ghz and 5 Ghz radio bands.
Thai case: Rural Wireless Broadband Access (RWBA) is a framework that uses wireless technology to overcome the lack of telecommunication and Internet access. Its economic model is that of a “community broadband access service”. The RWBA project was initiated in 2003 by the National Electronics and Computer Technology Center (NECTEC) of the National Science and Technology Development Agency, Ministry of Science and Technology, Thailand. (Thaweesak et al) It aims to:
· Design and develop a low-cost wireless access architecture for providing digital voice and high-speed Internet access services in rural areas,

· Conduct a pilot programme to identify key success factors for sustainable services,

· Establish an optimum solution for universal service obligation (USO) fulfilment in rural areas of Thailand.
RWBA was designed for a wide range of users. The service scenarios adopted by the project helped the team to define the basic engineering requirements and necessary protocol capabilities of the system units to be deployed. The scenarios were grouped according to the following five categories:

· Basic voice services

· Optional voice services

· Basic Internet access and data services

· Optional Internet access and data services

· Other supplemental services

The system architecture consists of the following components:

· Central facility (router to the Internet, media gateway to the PSTN, firewall, layer-3 switch, and a collection of servers for the Web, email, anti-virus filtering, proxy-cache, and voicemail) requires only one facility for the whole operation.

· Community-level facility (antenna tower, community router, and community broadcast unit) requires one facility for each community or village

· Customer access devices (fixed-terminal adapter, multi-terminal adapter, a PC and a handset).

System components such as a point-to-point link for the wireless backhaul were developed and tested for over a year. The WiFi fixed-terminal adapter unit for subscribers using 2.4 GHz frequency was developed and tested over three months. A field trial was set up at NECTEC in Science Park, Patumthani to test the performance of equipment prototypes. The base station equipment was located on the roof of the NECTEC head office. Multiple point-to-multipoint fixed terminal units were installed within 5 km radius of the building. Another single point-to-point fixed terminal unit was installed 20 km away from the building. The trial showed that it is possible to provide broadband access for telephony and Internet at low cost for a small number of access points using existing WiFi equipment. There are emerging technologies such as WiMAX and Smart Antenna, which will help expand the capacity of RWBA. However, in its present form, RWBA is a promising solution that can speed up the bridging of the digital divide in Thailand and other countries. 
The Thai researchers have recommended that a portion of the unused 700 MHz UHF-TV broadcast channels be allocated for rural wireless broadband applications. However, in order to obtain a broader coverage range offered by these frequencies, sufficient spectrum bandwidth must be allocated for rural deployment. Cells deployed in rural areas should be coverage limited to take full advantage of the longer reach offered by the 700 MHz spectrum. The exact amount of spectrum needed to satisfy this requirement depends on the distribution of subscribers and their usage demands and will be specific to each service area. The researchers have also suggested that at least 25 MHz of spectrum should be allocated for rural deployment, and 50 MHz for implementation covering the a whole country.
The wireless-LAN solution based on early standards such as IEEE 802.11a and IEEE 802.11b were not originally designed for use as infrastructure for rural telephone networks. However, the technology can be adapted for use in sparse population areas for both Internet and VoIP telephone access infrastructure. There has not been any large-scale deployment of the technology for public broadband access, except for hot-spot services in cities where the operation range and power are limited to make sure that the interference is kept to a minimum. 

One of the problems encountered in Thailand is the lack of frequency spectrum for wireless LAN exists as some parts of the radio frequency spectrum in the 2.4 GHz and 5 GHz ranges have been licensed out for other applications. Thus, the wireless LAN devices must operate with limited bandwidth. There are a number of other challenges for rural area application. These include lack of reliable power supply, issues relating to the licensing of VoIP services, and the interconnection charges imposed by incumbent gateways for connection to foreign telephone operators and ISPs.
WLL

Another solution is the Wireless Local Loop (WLL). It is a system of hooking up subscribers to the public switched telephone network (PSTN) using radio signals to replace copper wire as the “last-mile connection”. WLL makes use of wireless technology and circuitry that is generally cheaper and faster to install than stringing copper wire to rural areas. Nationwide experiments with WLL in Thailand showed that it provided satisfactory voice connections but not Internet connectivity. (Pipattanasomporn and Lueprasert). The experiments found that WLL equipment could provide Internet access with a modem speed of only 16.8 Kbps; the connections were often disconnected and unreliable. It also found that each dial-up Internet connection via TDMA and WLL occupied a telephone channel for a long period of time. Using TDMA systems for Internet connection thus increased the possibility of telephone-network collapse since in the experiment there were only 60 channels per base station. Increasing the number of base stations could have solved the problem but it would also have increased costs. VoIP-WiFi technology was developed after WLL and is a superior technology which may be deployed at lower costs. It has the potential of being operated free of incumbent telecommunications providers while maintaining a legal status at the same time. A discussion of WiFi/VoIP follows in the section on Internet telephony.
Indian researchers from the Telecommunications and Computer Networks Group of the Indian Institute of Technology developed the widely adopted corDECT WLL system that provides 35/70 kbps Internet and simultaneous voice connections to subscribers. It costs between Rs.13,000 to Rs.17,000 (US$295 to $386) per installation. The system is usually set up to cover a small radius in urban areas to make better use of frequency resources. However, in rural areas the corDECT WLL system has a range of about10 km. The system also provides for relay-base stations that can extend the range to 25 km. The system has been installed in the Kuppam area of the Indian state of Andra Pradesh where it provides connections to about 65 villages. The Indian Department of Telecommunications has approved deployment of the system at Bhopal, Panipat, Rajkot and Mumbai. Basic services operators are installing the system in many areas in Punjab and Rajasthan. It is also being installed by several ISPs in India, including Satyam and Magna. The system has also been adopted by users overseas and have been installed in Argentina, Brazil, Madagascar, Kenya, Nigeria, Angola, Tunisia, Yemen, Fiji and Iran. (Jhunjhunwala and Ramamurthi) 
VSAT

Very Small Aperture Satellite Transmission (VSAT) technology is a wireless solution that has helped to bring access to isolated communities at an affordable price. However, it is a technology meant for deployment by local ISPs and telcos rather than individual users. VSATs have led to impressive decreases in the cost of Internet access in Nepal. ISPs in the country were able to purchase bandwidth at prices that were 20 times cheaper than the rates they were paying before they were permitted to subscribe to VSAT links. As a result of this the cost of Internet access to users came down 30 to 40 fold. (Chin) This remarkable achievement in making Internet access affordable was due to Nepal’s new Telecommunications Policy that opened up the VSAT sector to private-sector ISPs.
Hybrid solutions

Independent researchers in the region who were frustrated with the lack of resources to deploy telecommunications services to large numbers of users have been working on hybrid media and low-cost technologies. Some of them have been successful in their R&D efforts. The purpose of these new, next-generation technologies is to combine the usage of radio, copper, and fibre-optic transmission media and to deploy them together with new software and hardware applications with the goal of producing low-cost ICTs that can deliver multi-service telecommunications services over large areas to sizeable number of users in ways that are superior to existing telecommunication networks.

Researchers at the Telecommunications and Computer Networks Group (http://www.tenet.res.in) of the Indian Institute of Technology, Chennai are among some of the researchers working on this front. The group is well known for their contribution to corDECT WLL technology as well as switching and transmission technologies. Researchers at its sister organisation, the Indian Institute of Technology, Kanpur have established a lead in deploying low-cost Internet connectivity for rural areas using commercial wireless LAN technology in the Digital Gangetic Plains Project undertaken as a part of their Media Lab Asia initiative (http://www.iitk.ac.in/mladgp). The technology deployed in the Digital Gangetic Plains project is similar to the core technology adopted by the Jhai Foundation’s  project (http://www.jhai.org) in remote areas of Laos, (WiFi Planet) but on a much larger scale.
A researcher in Bangladesh has developed the Broadband Multi-service Switching Transmission and Distribution Architecture (BMSTDA) for deployment in projects where wireless, satellite, fibre-optic, and copper networks need to be integrated to make a fault-tolerant and cheap-to-deploy multi-service telecommunications network backbone. It is an innovative architecture designed for developing countries. It uses common PC components to deliver, in a unique way, all the layers of networking needed for public switched telecommunications networks and Internet data networks. The network architecture has matured to a point where the same hardware can be re-used either as (a) Mast-mounted router unit, (b) Network switch, (c) Telecommunications switch, (d) FM radio station, (e) Television station, (f) Audio-conference system, and (g) Multi-media terminal, in addition to its basic role as a local computer terminal. BMSTDA has been in development since 1998 and is in commercial use at http://www.pradeshta.net and other ISP/ITSP networks in Bangladesh. Software suitable for use as controllers for BMSTDA nodes may be sourced from http://www.mikrotik.com.
The current generation of products in use in these new networking concepts build upon old ideas to deliver better results through deployment of innovative new software applications running on old hardware. A very clear example of this is can be seen in the new generation of telephony and telecommunications switches that can be built out of standard computer technology using low-cost telecommunications interface hardware running the open-source Asterisk PBX software (http://www.asterisk.org). These switches can also operate via open-source operating systems such as BSD or Linux. Using this solution, an operator can set up 120 analogue telephone lines in a remote village with Internet connectivity with an investment of about US$17,000 dollars. This is a fraction of the US$120,000 required for setting up the same number of lines in the traditional way. The cost of building the new networks are expected to drop even further as the price of hardware comprising servers, interfaces, channel banks, transceivers, and routers is lowered through mass-production and further refinement.  

Internet telephony  
Voice over Internet Protocol (VoIP) allows telephone calls to be made using the same data transmission technologies that run the Internet. In VoIP, conversations are digitised and sent across the Internet as packets of data and then converted back into voice messages at the other end of the line. Long-distance VoIP calls are significantly cheaper than those placed via telcos because they are not priced according to the higher tariff scales of the telephone companies. The calls are “free” in many instances as users do not need to pay for any extra charges apart from the cost of Internet access.

VoIP is the most appropriate technology for the millions of illiterate people in the region who have so far not benefited from the advent of the Internet. The voice based technology offers a good match with communities that prefer to keep alive their oral traditions in communication. It is particularly appropriate for keeping the vast numbers of migrant workers in the region in touch with their families. It also offers the promise of permitting illiterate Internet users to go online and obtain information offered by databases or websites in the form of audio files.

 Indonesia offers us an example of one of the most complex countrywide Internet telephony infrastructure ever implemented. It is also operated largely free of cost. The country’s VoIP Maverick Network, or VoIP Merdeka in the Indonesian language, was started in response to plans by the government to increase telephone tariffs on 1 January 2003. MaverickNet is a community-based VoIP network operating on the Indonesian Internet infrastructure. 

The Indonesians adopted open source gate-keeping software (http://www.gnugk.org) to run VoIP MaverickNet. It’s architecture is based on a VoIP gatekeeper cloud that acts as the main switch. The VoIP softswitch forms quite a complicated tree structure comprising more than 200 public gatekeepers. The list of gatekeepers can be downloaded at http://voipmerdeka.net/gkregistration. RootGK normally acts as the highest-level gatekeeper in the infrastructure and is located at the Indonesian Internet Exchange. The second-level gatekeeper is a stand-alone gatekeeper on the Internet used by the public and often referred to as an Operator Gatekeeper. The third-level gatekeeper is located at the proxy server. It is basically a proxy gatekeeper and often called the Local Gatekeeper. Some associates of MaverickNet are contributing their gatekeepers for public usage. Some of them are identified at http://gk.vision.net.id and http://voipmerdeka.net/gkregistration. A total of 147 Regional/Operator Gatekeepers are also listed at these websites. In addition to this, there are unknown numbers of gatekeepers running at numerous proxy servers. The typical daily traffic comprises more than 2,000 calls serving thousands of users. Efforts are being made by the Indonesians to integrate MaverickNet with other international gatekeeper networks (Onno, 2005). 

The free VoIP network in Indonesia is made possible by 24-hour Internet connections to many networks belonging to communities, neighbourhoods, offices and schools. WiFi (IEEE 802.11b) technology is the preferred method for establishing these Internet connections. There are currently more than 5,000 outdoor WiFi nodes in operation with 200 – 300 additional new nodes being set up each month. The cost of setting up a neighbourhood gateway is about US$150 – $300 and about US$80 for home users. The operating cost is about US$15 – $45 per month for home users.

VoIP technology may not be legally deployed across half of the region. Telcos operating in the countries where the technology is banned have lobbied strenuously to preserve their proprietary rights to provide long-distance calls. Cambodia is one of the countries where VoIP has been banned. This policy led to a sudden and harsh crackdown on Internet cafes providing VoIP services resulting in the closure of some of them. These cafes had been providing international telephone calls to users at US$0.05 – $0.08 per minute for some years. The government has since licensed a company to run an exclusive VoIP gateway. Promotional material distributed by the company announced that it’s new service will cost 25 percent less than the charges of normal international telephone calls to Europe and USA and will cost about US$1.00 per minute, or about 15 times more than what the Internet cafes were charging their users prior to the crackdown.

Low-cost devices

Affordable Internet connectivity is just a part of the challenge of providing appropriate ICT to developing communities of the region. The other part of the challenge rests in affordable hardware. Closely related to this challenge is finding equipment that can operate using power supply available locally to users. Electricity supply is often just as absent in isolated communities as are telephone services.

Simputer 

India’s Simputer (http://www.simputer.org) is probably the best-known appropriate ICT developed for the ICT era. Its concept is similar to the globally popular PDAs. It connects to the Internet using an optional external dial-up modem and a regular phone line or a CDMA cell phone. It offers a web browser and software that enables users to email hand-written text and graphics. The devices come with a built-in voice recorder and facilities to play back CD-quality music, store photographs from digital cameras and data from computers. The device has 18 features altogether including a calendar, address book, movie player, and games.

It also has what the manufacturer calls a “flip flop motion sensor” that allows the pages of an e-book to be turned with a flick of the user’s wrist and photographs to be rotated following the rotation of the device. The Simputer is built using 64Mb of RAM and a 206 Mhz processor and runs on four pieces of 2-volt lithium-ion batteries that last for about eight hours of usage. The batteries are recharged using an inbuilt charger. The operating system is Linux Kernel 2.4.18.

Although designed and manufactured expressly for developing country-users, the Simputer costs far too much for its intended market. The three models were priced at US$240, $300 and $480 in 2004. The cost of shipping is extra. Another limitation may be the recharging of the lithium batteries. Rural communities will probably not have ready access to a power source that can be used for this purpose. 

Village PDA

This lesser-known portable device was designed to very attractive specifications but never reached the market place. The company that was going to manufacture it went bankrupt in 2003. Its legacy may be its specifications that hopefully will be realised in the future. The village PDA was going to provide real time access to email, contacts, calendar and messaging functions at a fraction of a cost of a PC, using only one twentieth of the bandwidth a PC needs for Internet connectivity. It was going to be built with wireless technology running on the Bluetooth standard. Seven village PDAs were meant to share a single telephone line using this technology. They were going to retail for US$25 – $50 each. Prototypes of the village PDAs were going to be tested in selected villages in the North-Western Province of Sri Lanka and in Kenya. They never were.

VoIP box and handset

Devices that allow users to make VoIP calls without a computer are now available in stores. The Malaysian company, MoBif (http://www.mobif.com.my) had already shipped 10,000 units of its VoIP boxes in the last quarter of 2004. They were sold at US$75 a unit. The same company is now developing a VoIP-WiFi handset telephone that will converge the benefits of WiFi and VoIP technologies. This is a quickly evolving sector that hopefully will meet some of the needs of developing communities. It will be particularly useful to illiterate Internet users. 

Open source software

Free/Libre and Open Source Software (FLOSS) has become the preferred choice of many governments and companies in the Asia Pacific. It is often referred to by its shorter name “open source software” or “OSS”. Countries in the region, ranging from Sri Lanka, India and Pakistan to China, Vietnam and Malaysia, have all announced national policies that emphasise FLOSS as a strategic component of their national ICT plan. FLOSS is not new ICT. Technicians running the Internet infrastructure have relied on FLOSS for operating their servers and other equipment from the beginning. 

The term “open source” refers to software in which the source code is freely available for others to view, amend, and adapt. The basic idea behind open source is very simple: when programmers can read, redistribute, and modify the source code for a piece of software, the software evolves. People can improve and adapt it. 

FLOSS is considered more secure than commercial software partly because of the large number of users who are permitted and encouraged to constantly upgrade the software, and partly because hackers target FLOSS far less than commercial products in their attacks on users. FLOSS is also significantly cheaper to obtain. 

The “real” cost of buying commercial software is vividly illustrated when comparing the price of the Microsoft Windows XP operating system against the income levels of developed and developing countries. A comparison by Rishab Aiyer Ghosh (2004) interpreted the cost of Windows XP in GDP months or the average number of months a user in a particular country will have to work in order to earn sufficient money to pay for the product. The following are the relative costs for a small number of the countries covered:

USA
0.19 GDP months

Japan
0.21

Singapore
0.32

Malaysia
1.82

Thailand
3.59

China
7.37

Solomon Islands
10.94

India
14.53

Vietnam
16.33

Bangladesh
19.19

Laos 
20.62

The combination of low costs and superior security are strong enough reasons for countries in the region to begin to seriously consider adopting FLOSS. But there is an additional third reason that resonates with users in the Asia Pacific. FLOSS offers users the opportunity and freedom to adapt and localise software to meet their specific language and operating requirements. This feature is one of the most valuable for many countries in the region whose population are unable to use English and the Latin font in operating computers. 

State of FLOSS deployment in the Asia Pacific

FLOSS is the most widely deployed type of software in networked servers and as applications for the Internet infrastructure. Feedback from countries in the region indicates that many ISPs use Apache, an open-source software, to manage content mounted on the World Wide Web. These ISPs also use one of the distributions of Linux as their server operating system. Linux, apart from being almost free in terms of price, supports a wide range of hardware including obsolete servers and computers. There are many cases of Linux being used to operate equipment running on old Intel 486 chips that are deployed as servers for email, proxy, virus-wall, and spam-filter. This is an important consideration for users who cannot afford to acquire new equipment. ISPs are also using MySQL, an open-source database software, that is usually applied together with PHP Hypertext Preprocessor, a scripting language used to create dynamic web pages. PHP evolved from another open source software, Popular Extraction and Report Language (PERL) that is now used for “writing” a range of functions that allow Internet users to customise the appearance of websites in their browsers, create photo albums on severs, and manage searchable databases. 

The popularity of these open-source software in the region is in keeping with global trends to deploy FLOSS in running ISP functions. This attractive blend of FLOSS across the Asia-Pacific Internet infrastructure has contributed to significant reductions in the set-up and operating costs of ISPs. The deployment of FLOSS is now spreading beyond ISPs to the general population of computer users who are showing increasing interest in open source desktop products and local-language integration. 

The interest in using FLOSS is often accompanied by intentions to localise computer software to operate in the languages of users and to meet their particular needs. Many FLOSS user groups have been set up in recent years. The three groups below illustrate some of the national and regional efforts to promote and support the deployment of FLOSS in tandem with initiatives to localise the software deployed: 

Bangla Innovation through Open Source (http://whybios.blogspot.com)

This group was formed as a non-profit trust in August 2002 to address the twin issues of accessibility and affordability of ICT. It comprises Bangladeshi ICT experts, graphic designers, economists, education researchers, students and teachers working inside the country as well as abroad who have volunteered their time, resources, experience and knowledge towards the following two goals:

· Building a platform where talented and interested ICT professionals and students can work together in building open-source technology components to bridge the digital divide.

· Advocating for the use of open-source technologies in Bangladesh as part of a global movement to popularise these technologies. 

Free Software Foundation of India (http://fsf.org.in/philosophy/purpose.html)

The foundation adopted a political interpretation for the word “free” in the term FLOSS. “Free software is a matter of freedom, not cost. It is a matter of liberty, not price. The word ‘free’ in free software has a similar meaning as in free speech, free people and free country and should not be confused with its other meaning associated with zero-cost. Think of free software as software which is free of encumbrances, not necessarily free of cost.”

The foundation is a non-profit organisation established to advocate, promote and propagate the use and development of FLOSS in India. Their work includes educating people about “software freedom” and convincing them that it is the freedom that matters. They regard “non-free software as a problem to be solved, not as a solution to any problem”. The foundation also undertakes research and development into FLOSS. It also helps local policy makers in evolving and maintaining FLOSS standards and providing them with quality-assurance mechanisms for free software.
PAN Localization (http://www.panl10n.net/english/about-pan.htm)

The PAN Localization Research Project has four broad objectives:


· To develop sustainable human resource capacity in the Asian region for R&D in local language technology. 

· To build the capacity of developing Asian countries in strengthening existing technology to support their languages. 

· To raise current levels of technological support for Asian languages.

· To advance policy for local-language content creation and access in support of development.

The scope of the project includes the development of character sets, collation and other language standards, fonts, lexica, spell checkers, grammar checkers, search and replace utilities, speech recognition systems, text-to-speech synthesis, machine translation. The project will assess both Linux and Microsoft platforms for these specific application developments. Different aspects of localisation technology will be addressed, including linguistic standardisation, computing applications, development platforms, content publishing and access, and effective marketing and dissemination and intellectual property right strategies of the output products. The project will also research into problems and solutions for local language computing across Asia. It will also attempt to build an Asian network of researchers to share their experiences with FLOSS. 

The countries (and languages) included in the project are Bangladesh (Bangla), Bhutan (Dzongkha), Cambodia (Khmer), Laos (Lao), Nepal (Nepali) and Sri Lanka (Sinhala, Tamil). The implementers of the project comprise ICT researchers, practitioners, linguists, and policy makers from government agencies, universities and the private sector.  The following institutions are participating in the project: BRAC University in Bangladesh; Department of Information Technology of the Ministry of Information and Communications, Dzongkha Development Authority of the Ministry of Education and Sherubste College in Bhutan; the National Committee for Standardisation Khmer Script in Computers, and the National Information Communication Development Authority in Cambodia; Science, Technology and Environment Agency and the National University of Laos in Laos; Madan Puraskar Pustakalya, University of Kathmandu, and Tribhuvan University in Nepal; and the University of Colombo School of Computing in Sri Lanka. The project is coordinated by the Centre for Research in Urdu Language Processing, National University of Computer and Emerging Sciences in Pakistan and supported by the Pan Asia Networking of the International development Research Centre of Canada.

Illustrative cases
We begin this brief review by looking at the efforts of three members of the ASEAN region to appreciate the different approaches they have adopted for promoting FLOSS in their respective countries. In the case of Vietnam and Thailand we see two national projects initiated by governments to trigger countrywide adoption of FLOSS. Indonesia is an interesting case where users have taken the lead and are spearheading efforts to mainstream open source software across this vast archipelago. We complete this brief review of cases with two examples of FLOSS being used in schools. The first example is from Goa, India where individuals have built computer labs in numerous schools across the state using recycled computers running FLOSS. The second case is from Thailand where the government has initiated SchoolNet, a state-sponsored educational computer network that is also powered by open source software.   

Vietnam

The government issued Decision No. 235/QD-TTg on 2 March 2004 that approved the national Master Plan for “Applying and Developing Open Source Software in Vietnam for the 2004 – 2008 period”. Policy makers in this country perceive the potential of using ICT to promote national development being hindered by the high costs of licensing, replicating and deploying popularly used commercial software. They decided FLOSS was the way around this obstacle for the following reasons:

· Cost advantage: Paying full prices for proprietary software and licensing fees is not possible in developing countries. Apart from being the solution to high prices, FLOSS also offers the extra benefit of being not as resource intensive as commercial software and can be used effectively in a wide range of low-cost computers. 

· Improved security: The open source development model tends to lead to the development of software that is more robust, reliable and secure than proprietary software. 

· Local relevancy: Commercially packaged software is typically not adapted or customised for local conditions in small developing countries. Open source offers developers in developing countries the opportunity to develop applications suited to national and local needs that large software companies are not interested in undertaking. 

· Reduced dependency:  FLOSS decreases the reliance of the country on international software vendors and prevents the country being “locked-in” to the products of a few foreign companies.

· Compliance with trade agreements: As Vietnam prepares to accede to the World Trade Organisation and to fully implement its Bilateral Trade Agreement with the US, FLOSS has emerged as an affordable and viable replacement for pirated commercial software thereby helping to eradicate such illegal software and ensuring the country’s compliance with trade agreements.

Vietnam had the opportunity to learn from the experiences of both industrialised and developing countries when planning its deployment of FLOSS. The country tapped the experiences of China, Taiwan, Korea, and Malaysia in preparing its project on the use and development of FLOSS. The project had the following objectives:

· To speed up the development and use of FLOSS and thereby contribute towards the protection of the copyright of commercial software, and the reduction of the cost of software.

· To train technicians who are able to deploy FLOSS creatively.

· To produce localised open-source software products that are suited to domestic conditions and requirements.

· To contribute to the development of the country’s software industry.

Vietnam is experiencing the following difficulties and challenges in the implementation of its efforts to promote and deploy FLOSS across the country:

· There is a low level of awareness about the need to respect the copyright of software so the use of illegal software continues to be the “normal” practice. This has resulted in a lack of urgency among users to switch to FLOSS. At the same time the financial aspects of ICT projects in the country have not been closely monitored and cost savings resulting from the use of FLOSS has not been maximised.

· There is over dependence on the Microsoft platform among all users in the country. This undesirable dependency has been difficult to address due to a lack of people who can help make the necessary changes and migrate users to FLOSS platforms. 

· There is a lack of personnel who are able to provide technical services in installing, operating, trouble shooting and developing FLOSS. Uncoordinated R&D efforts in open source software have failed in building strong expertise in this area. 

· There is a lack of FLOSS applications that have been localised and rendered suitable for deployment throughout the country. 

Among the expertise available in Vietnam for FLOSS are two companies that provide operating system and office applications. One of them is the CMC Company that develops Linux and applications based on localised RedHat and OpenOffice. CMC was awarded a contract by the Ministry of Education and Training to supply 5,000 PCs installed with their Linux operating system and office applications for more than 100 schools across the country. CMC assembles computers that are bundled with Linux. 

The VietKey Group is the other company that has developed fully localised Linux and OpenOffice under the brand Vietkey Linux. The Vietkey Group has signed agreements with Vietnamese PC makers such as Vietnam Electronic Informatics Corporation, Green Mekong, SingPC, Elead-FPT to install Vietkey Linux in their products. It is estimated that there were about 100,000 PCs installed with Linux in 2003 across Vietnam.

Besides these two companies there are several others dealing with FLOSS products and services. Nhat Vinh Company is one of these. It develops web and e-commerce applications. Another company, CDIT Centre develops Internet applications. The Vietsoftware Company recently won a major contract to work on the Hanoi portal initiative. In the meanwhile Hanoi University of Technology, Cadpro Company, Institute of Mathematics and Institute of Mechanics are all developing high-performance computing applications.

Some of the organisations that have begun to use FLOSS in all their operations include the Informatic Francophonie Institute, Mathematics Faculty of Ho Chi Minh National University, Management Board of ICT Projects of Ho Chi Minh City. The Ministry of Defence and Ministry of Police are also running FLOSS. Most servers in the country are also operating on open source software.

Thailand

The Thai government has also been working to eliminate software piracy by encouraging the use of legal software while at the same time strictly enforcing its Copyright Law. Most large businesses in Thailand use legally licensed software. The corporate sector accounts for the largest share of the country’s expenditure on software. The percentage of educational and home users paying for legally licensed software is significantly less than that of large businesses due to the high prices of software that is beyond the affordability of this segment of users. Home and educational users are the potential adopters of FLOSS.

Thailand’s National Electronics and Computer Technology Centre (NECTEC) initiated an open source software research project in 1995. The project aimed at developing an operating system and office suite based on open-source technology. In addition to this it also sets out to create awareness among users about software copyright issues and build local expertise and businesses that were able to support FLOSS software

As a part of this initiative, NECTEC developed FLOSS for schools participating in the national SchoolNet network. The collection of software that was eventually distributed for this purpose included (i) Linux SIS (School Internet Server) package which is used as an operating system for the main Internet server in schools and (ii) Linux TLE (Thai Language Extension) and Office TLE, which are used on the desktop of PCs. This bundle of software is easy to use and their quality is comparable to more expensive commercial products. 

More than 100,000 sets of the software, developed according to FLOSS principles as a part of NECTEC’s open source project, have now been released. The software bundle also comprise a Thai web-based system administration tool that allows users to quickly study and operate the system from distant locations, Thai-language standards, Thai software for Linux (Thai Language Extension) – the Thai locale for UNIX, Thai word-processing software, Thai RedHat Linux, Thai OpenOffice, and Thai fonts.

Indonesia

The open source movement in Indonesia is driven entirely by the user community. Tens of thousands of Indonesian Linux users keep in touch with the open source movement via several mailing lists and websites. The most active Linux mailing lists include: linux.or.id, tanya-jawab@linux.or.id, majalahneotek@yahoogroups.com, and linux-heboh@yahoogroups.com. Three versions of Indonesian Linux have been developed and distributed. They are:

· Trustix Merdeka (http://www.trustix.web.id).

· Bijax written by University Bina Nusantara students (http://www.binus.ac.id).

· WinBI adopted from Trustix Merdeka and supported by the Ministry of Research and Technology.

Linux Terminal Server Program (http://www.ltsp.org) is another piece of open source software that is being widely used across Indonesia as a low cost solution for running Internet cafés and networking of schools.

The popular Indonesian websites about Linux are those managed by Linux magazines such as InfoLinux (http://www.infolinux.web.id and http://www.infolinux.co.id) and Neotek (http://www.neotek.co.id). These sites also cover hacking techniques. A significant number, in the range of hundreds, of books about Linux, the Internet and ICT have been written by Indonesian authors from 1999 to 2004. The most active Indonesian book publishers on these topics are Elexmedia Komputindo (http://www.elexmedia.co.id) from Jakarta, and Andi Offset from Jogyakarta.

User polls conducted at three websites (http://www.linux.web.id, http://www.infolinux.co.id, and http://Jakarta.linux.or.id) show that RedHat, Mandrake, Slackeware, and SuSE are the favourite Linux distributions in Indonesia. Polls at http:// www.linux.or.id also show the strong support that Indonesian Linux users have for open source software; when asked “Whether Microsoft will win its war against open source”, only 13.04 percent answered “Yes” while the over-whelming majority 80.82 percent relied “No”, only 6.14 percent did not have an opinion. Another interesting insight gained from polls conducted at http://www.infolinux.co.id shows that MySQL is the favourite database software among Indonesian Linux users while their most popular user interface or windows manager is the K Desktop Environment (KDE). Indonesian Linux users were also found to actually prefer chips produced by Advanced Micro Devices (AMD) and opted for them in their choice of hardware.

The open source software movement has led to other collective efforts. On 31 October 2003, a group of users got together and launched groups.or.id, a free mailing-list discussion platform. It has grown rapidly since then and was serving more than 2,600 lists with subscribers exceeding 65,000 unique email addresses by the end of March 2004. This achievement can be traced back to the logbook of the Indonesian mailing server project at http://www.ictwatch.com/milisproject. The first mailing-list server was a computer running a Pentium III 600 Mhz chip. The computer was bought with funds contributed by many people; no one owns the initiative – it truly belongs to the Indonesian people. Work is underway to set up other servers such as, free webmail, popmail server, development server, as well as other servers for the open source community. Three additional servers have been installed since the first mailing-list server was commissioned. Most open-source developers in the country can now be contacted at developer@groups.or.id.
Goa Schools Computer Project

There are many interesting cases from South Asia of FLOSS helping to bundle affordable and localised applications with low-cost hardware to support educational programmes and enable access to ICT in rural areas. The efforts by committed individuals to do this in Goa, India is a useful one to review. These individuals created the School Computer Project that began as an informal effort by Goans and other Indians living in the US to help facilitate access to computers by students and the people living in the vicinity of these rural schools. They collected used PCs and shipped them to Goa where the computers were refurbished, loaded with open source software, and distributed to schools.  The teachers at the schools receiving the PCs were provided with training on Linux. A local Linux user group was formed to support the initiative. The project proved that affordable computer labs could be established in rural schools using old PCs and open source software. Many of the computer labs are open to villagers to use after school hours for them to send emails and to download information from the Web. The labs are usually set up through the following process:

1. Create local organisation.

2. Conduct survey to determine extent of ICT penetration in schools.

3. Enter into arrangement with the state education department to ensure customs-duty waiver for hardware.

4. Identify schools.

5. Help schools build infrastructure.

6. Arrange teacher training and curriculum development.

7. Source and ship computers.

8. Make provision for maintenance of equipment.

9. Begin community empowerment phase by opening facility to the villagers after school hours, and provide useful applications. (Indian Express).

SchoolNet Thailand
SchoolNet Thailand is a pilot infrastructure project to link 5,000 schools in Thailand to the Internet. The aims are to use ICTs, particularly the Internet, to improve the quality of education for Thai youths, to reduce the gap in opportunity to access good education between urban and rural areas, and to promote educational activities on the Internet. The network also serves as a communication tool to facilitate the exchange of information between teachers in the participating schools, between teachers and students, and among the students themselves. SchoolNet is also designed to encourage Thai youths to search for information on their own and to use ICT to look up employment opportunities.

 SchoolNet was launched in 1995 as a component of the national ICT policy, IT 2000, by NECTEC. Its development was undertaken in four stages:

· Evolution stage (1995-1997): SchoolNet was set up with the target of engaging 50 participating schools. The biggest obstacle during this stage was the disparity in Internet access charges between schools in the urban and rural areas, and the lack of useful local content in Thai on the Web.

· Development Stage (1998-2000): The network was granted permission to use the Kanchanapisek network, which has service centres nationwide supported by the Telephone Organisation of Thailand and the Communications Authority of Thailand. This led to the creation of the SchoolNet@1509 dialup service that enabled 1,500 secondary schools in the country to connect to the network at a fixed cost of 3 baht (US$0.08) per call. A parallel programme to encourage the development of Thai content on the Web was also initiated.

· Expansion Stage (2001-2002): The government approved the expansion of the network to cover 5,000 primary, secondary and vocational schools.

· Production Stage (2003 onwards): the project has accomplished its objectives and is being readied for handover to the Ministry of Education to manage and scale up to cover all the approximately 34,000 schools in Thailand.

Most of the schools continue to depend on the SchoolNet@1509 dialup service for their connections. A small number of leading schools are connected using leased-line connections. All the schools use the Thai version of the Linux School Internet Server (Linux-SIS) that provides all the software needed to operate web, mail-proxy, cache and DNS servers. A Thai language web-administration tool is also available for maintaining the server without advanced knowledge of Linux. NECTEC also provides schools with a digital library that can serve as a model for developing the school’s library. The digital library is an interactive learning medium for teachers and students nationwide and encourages schools to link their school websites with other schools in the country through SchoolNet.

Business models

The concept of having business models in development projects became popular with the advent of digital technologies in the sector. The euphoria of the dotcom boom saw some of the thinking and language of entrepreneurs rub off on development practitioners. Along with the concept came the imperative that development projects must be self-sustaining. Donors concerned about the future of expensive computer systems installed in villages and slums insisted that NGOs and communities run the equipment as businesses to generate income to pay for connection fees and operating expenses as well as maintain a surplus fund to go towards replacing the hardware. 

In instances when the push to set up self-sustaining businesses became the primary objective, important development considerations took second place. Some of the business models were so ambitious that they would not have worked even if applied in developed-country settings. Development practitioners whose strength rested in altruistic processes became so occupied in trying to be entrepreneurs that they did not have the time to do what they were good at. Instead they struggled at replicating dotcom business models they did not empathise with. And the users who should have benefited the most from the new technologies could not use ICT to the full because they could not afford to pay the prices the business models required. This swing towards profitability showed the weaknesses of being driven by hard-nose business priorities in initiatives that have over-riding development goals. It also showed how expensive computers and Internet access can be in terms of the income of intended developing-country users. 

The search continues for an appropriate business model. It may be the most difficult piece of “technology” to invent in the whole suite of ICT for development. In its absence the valid fears of the donors will come true, equipment will eventually fail and telephone bills will pile up and lines get disconnected because there is no money to buy replacement hardware and to pay for connection fees. We review briefly three well-known business models that have worked well in the right conditions. They are the telecentre, the Village Phone of Grameen Bank, and public funding.

Telecentre: Telecentres are a logical extension of the public call office that brought telecommunications services to millions of villages across India and other parts of South Asia. In the case of the public call office, villagers at first set up business with just a telephone line and handset and charged users a fee for making calls from their phones. The business usually comprised of no more than a telephone, a table and a couple of chairs. A facsimile machine was added later when fax became ubiquitous. Telecentres added several Internet-enabled computers to this milieu, and a faster telecommunications line where it was available and affordable. The business model remained very similar to the pay-as-you-use formula of public call offices.

Telecentres operated by development projects have found their overhead costs higher and commonly ran short computer training courses and provided website design and other desktop publishing services to earn extra income. The training element was at the same time meeting the goal of most development projects for building local capacities in software applications. Commercially run cyber cafés, on the other hand, have discovered online gaming the most profitable parts of their business. 

The track record of telecentres has been mixed. Like cyber cafés they tend to do well in more urbanised areas with users who could afford the price and had a reason to go online. Telecentres in rural areas have been challenged by users who were interested in using their services but were unable to pay for it. They also had to contend with frequent disruptions in both power supply and telephone connections. The search continues for a business model to serve poor users. The search is perhaps in vain as business models inherently exclude people without the money to pay for services.

Village Phone

The Village Phone Programme of GrameenPhone, a company of Grameen Bank that is famous for its micro-financing schemes, has expanded rapidly across Bangladesh during 2003. The programme is designed for women who have participated in Grameen Bank’s loan schemes. Selected women are provided with a loan to buy a GSM mobile phone and provided with training on how to use the mobile phone to run a public call office service in their neighbourhood. The loan is for an average of 12,000 taka (US$208) and pays for a handset, the mobile subscription fee and incidental expenses. 

The programme was launched in 1997. There were 45,421 village phones subscribed by the end of 2003, and 58,000 phones as of April 2004. The average revenue per village phone subscriber is double that of the average business user. The revenue growth from village phones for GrameenPhone itself has been significant over the years starting with 530,000 taka (US$9,201) in 1997 increasing over the years to 2,070 million taka (US$35.94 million) at the end of 2003. The village phones in operation now provide telephone services to more than 60 million people living in the rural areas of Bangladesh. More than 68,000 villages in 61 districts have been covered under this programme. A case study posted at the GrameenPhone website (2004) reported that one of the programme’s earlier subscribers to the programme was able to earn 3,000 taka (US$52) a month after deducting all her costs.

An analysis of the Village Phone Programme (Digital Opportunity Initiative) found that village phone subscribers were being provided with 50 percent rebates on the cost of telephone calls made from their mobile phones. This allowed the women operating the public call offices a reasonable income from their investment. GrameenPhone was effectively subsidising the village phone subscribers with revenue generated from their urban subscribers. The analysis also found that two groups of people made the most use of the village phones. The first group comprise farmers checking on prices for their produce and making arrangements to ship their produce in a timely manner so as to minimise spoilage. The second group of users were relatives of Bangladeshis working abroad who were using the mobile phones to arrange for remittances from their relatives abroad. 

Public funding

This used to be a familiar “business” model. It had gone out of fashion in recent years but made a surprising come back in 2004 among some of the richest communities of ICT users. Cities in the Silicon Valley of California, stretching from San Jose to San Francisco, as well as in many other cities in the US, have begun providing free broadband access to all their citizens. These cities set up WiFi antennae on lampposts and other vantage points to create hotspots in central parts of the cities. The long-term plan of many of the cities is to provide WiFi coverage across entire cities. 

Public funding continues to be the dominant model for educational and development broadcasting. Many governments continue to recognise the importance of dedicating parts of the airwaves to carrying information and content vital for the progress of the population. Other governments have at the same time privatised many television and radio stations. Their experience has shown that such privatisation tend to lead to the conversion of previously development supporting channels into stations that are focused on entertainment so as to maximise revenue from advertising inserted between such programming.

Asia-Pacific countries that have progressed the fastest with the deployment of ICT are also the ones that have made the most significant public investments into infrastructure, services, and research and development. South Korea and Singapore are among the richer Asia-Pacific countries that have pumped billions of dollars into the ICT sector in the form of infrastructure, R&D grants and incentives to businesses. The public-funding model has a definite role to play in closing the digital divide, especially in the poorer communities that are becoming increasingly isolated by the liberalisation of the telecommunications sector.

Funds from governments and donors should also be invested in developing low-cost hardware suitable for both illiterate and literate ICT users. Computers will remain beyond the reach of many hundreds of millions of potential ICT users in the Asia Pacific for decades to come, just as the simple telephone handset has eluded many millions of people before that. Appropriate low-cost hardware may range from better and cheaper radio receivers to WiFi VoIP handsets. It is time to progress beyond PCs and keyboards.

The efficacy of “public” funding, in the true sense, can be seen in the case of the Indonesian VoIP service reported on previously. Members of the public have self-financed the establishment of WiFi networks, servers and other supporting infrastructure that has made the country’s VoIP network one of the most vibrant in the region without any form of support from the government. Admittedly this has been achieved mainly among Indonesians with a reasonable income rather than the poorer communities.

Appropriate solutions

The Asia Pacific has the exciting prospect of using expertise and experiences resident within the region to develop appropriate solutions to the technical challenges posed by the digital divide. The region would find it very worthwhile to localise and globalise R&D in FLOSS, and low-cost text and voice based devices to meet the needs of the hundreds of millions of disconnected Asians.

Governments can at the same time wield their policy-making instruments astutely to provide connectivity to their citizens by liberalising the telecommunications and ICT industries so that profitable urban segments of users can obtain more efficient services at a cheaper price. Governments can at the same time unlicense the 2.4 Ghz and 5 Ghz radio bands required for WiFi services to prosper. Keeping these two radio bands the exclusive domain of telcos and the government is a short-sighted policy that will eventually delay the growth of information societies and stymie the expansion of national economies.

Governments also need to future proof ICT services to isolated rural areas that will inevitably suffer in liberalisation regimes that aim at maximising profits in commercially viable parts of the country. The risk of entrenching the digital divide through liberalisation is a very real risk in most countries in the region.
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