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There is a diverse range of technologies required by a telecentre to provide its services. These can generally be divided into four main areas:

a) the telecommunication network, which will provide voice, fax and Internet connections, 

b) the service management system,

c) the computer systems, which provide the user with access to the Internet and other computer-based applications, and

d) the power supply. 


The extent to which a telecentre makes use of all these technologies will depend largely on the scale and scope of the telecentre. A telecentre may begin life with dozens of PCs , or start out by offering public phone facilities and then add a fax machine, photocopier and computers so that it can offer Internet access and other PC-based services. 


Generally, telecentres can be divided into four types: 

a) Micro Telecentres are small standalone multi-function appliances, usually located in a public space or at a shop or other business.  They are usually pay-phones with a built-in web browser and possibly a smart card reader and a receipt printer. Others are basically a PC housed in a specially designed case that may provide outdoor protection and coin or bill operation. They are becoming increasingly common in thoroughfares such as airports and train stations world-wide. However the simplest kind of Telecentre may be a cell phone with the owner of the Telecentre selling user-time to people in small communities where there are few or even no telephones.  This has worked well in countries such as Bangladesh, where the Grameen Bank has been lending money to rural women to buy cell phones since 1997. Other examples include the Public Internet Terminals developed by the South African Post Office and the Brazilian telecom operator Telemar.

b) A Mini Telecentre will usually offer a single phone line (possibly mobile cellular) with a three-in-one scanner/printer/copier, a fax machine and a PC with a printer, Internet access and a call meter.  In South Africa the Universal Service Agency commissioned the design of such a unit housed in a lockable wooden cabinet with wheels.

c) A Basic Telecentre usually would offer more phones, a fax machine, photocopier, several PCs with a printer, and Internet access and perhaps a scanner or a call management system.

d) A Full Service Telecentre would likely contain most of the following: many phone lines and multi-media PCs with Internet access, a high-volume black and white printer, a colour printer, scanner, digital camera, video camera, a TV, an overhead projector, a photocopier, a laminator, meeting rooms, and a telediagnostic and video conferencing room.
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The Telephone System


Generally, a Multi-purpose Telecentre will have at least three lines to start with - a voice line, a fax line, and a modem connection for the PC. If the telecentre is small and phone services are not a big part of the planned operation, then it is possible to start out by sharing a single phone line for all services (voice, fax and Internet). This will not allow simultaneous use by all three and the phone line will have to be carefully shared. It is possible for five PCs or more to share a single dialup phone connection for simultaneous Internet access. E-mail can also be provided off-line via a batched service mode such as UUCP, and the phone line need only be used for short periods to send and receive the mail.


If a telecentre intends to offer telephone conferencing facilities, hands-free and speaker phone facilities are especially useful. A combined telephone/answering machine unit is also an asset to a telecentre, especially if the telecentre is only open at certain times during the day.  An additional long-distance cordless phone (2.4GHz) can also be made available. With a range of 2-3 km over open ground, these phones can be collected from the telecentre and taken to the household for the call. This would be particularly popular among the disabled, the old and the infirm. 


If cell coverage is also available, a mobile cellular telephone can also be used in the same way, using prepaid SIM cards. Because of the high cost of phone calls, cellular links should be avoided if possible unless a special tariff can be negotiated from the cell phone operator. In some cases where no land-lines are available, cell phones may be the only option for providing communication services. For Internet access, low-cost VSAT services are also a possibility. Services such as Starband and Tachyon are already available in the Americas and Europe, and will shortly be rolled out in Africa and Asia. These cost $500 - $3000 for the equipment and $50-$200 /month in subscription fees for access speeds equivalent to a dialup link. 

Service Management Systems


The most common call management system is a separate meter for each line and must be loaded with funds and cleared for each call. These usually cannot be attached to the cash/transaction register or used for debit smart cards. Records are only stored for one day and can only be printed out in hard copy at the end of the day in a 'shift report'. If this system is used in a large telecentre to sell voice calls, faxes and dial-up Internet access, and to track usage over time (essential for business planning), a lot of staff time will be needed and there will likely be inaccuracies.


To lessen the load on staff members, telecentres which depend on basic telephone access for a large part of their revenue will be better served by installing specially designed call management units attached to telephones.  These units give a digital read-out showing the accumulated charge for the call as it is being made.  They are usually attached to a call accounting system at the reception desk managed by the telecentre operator. The phone call accounting system should be able to handle pre-payment or post-payment options and print out the bill for each call.  A small PBX or a software PBX running on the computer server can also be used. 


Call accounting systems normally require a pulse-per-unit service provided by the telecom operator. It is possible to manually load tariffs into the call accounting system, but this requires inputting of rates for every dialing code, including international codes, and must be changed each time the operator changes its tariffs. 


Automated systems that interface with a PC-based billing system are available from other countries, but often these cannot use the pulse-per-unit system for call accounting. 
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Many Multi-purpose Telecentres start out with between three to five computers.  One machine will normally be a dedicated administration PC that is used by telecentre staff at the point of sale.  It is now possible to purchase standard multi-media PCs for less than US$ 500. Many Telecentres today are using machines that have a minimum of 6 gigabytes hard drive, 64 megabytes of RAM (random access memory), sound card and a Pentium II processor.  More detailed minimum recommended specifications for new telecentre PCs are as follows:


Pentium 733 MHz CPU


64 MB RAM


10 GB hard drive 


52X CD-ROM


1 MB PCI video card


10/100 BaseT Ethernet port/card


Sound Blaster-compatible full duplex sound card


1.44 MB Diskette drive


15" Monitor


Keyboard


Microphone


Speakers AND headphones (to reduce noise)


Mouse


UPS (Uninterrupted Power Supply) if the power supply is unreliable.  A Surge Protector may be needed to protect electrical equipment and computers from damage caused by power surges and lightning.


To reduce startup costs, telecentres can often minimise investments on computer and telephone equipment and other hardware.  It is not always necessary to purchase new equipment.  The telecentre may try to obtain donated equipment from local organisations and businesses.  There are many examples of telecentres receiving second-hand telephone systems, photocopiers, computers, printers, filing cabinets and furniture from local, national or international organisations. Alternatively they may purchase PCs from the 2nd hand recycled PC market such as from www.powersourceonline.com.  


The advantages of second-hand or reconditioned hardware are:


( Available free or at very low cost (for example, a computer recycling charity may provide a 'pack' of five reconditioned 486 PCs for US$800 or less).


(  Even the oldest PCs can be used for typing - e-mail and word processing.


( Technology is continuously advancing, and any long term computer facility will end up with a mix of old and new generation equipment. 


(  They can sometimes be combined with new equipment and software for advanced functions, such as using old PCs on a thin-client server, or by running specially designed software for older PCs such as New Deal.

The disadvantages of second-hand or reconditioned hardware:


(  Some users may think they are not receiving the best available.


( May not be able to run new software.


( May be difficult to maintain - to find replacement parts or supplies.


( The shipping cost may be a large expense.

Computer options. New types of low-cost access devices are also becoming an option for telecentres. The Network Computer (NC) is one such device, similar to a PC but having no moving parts and relying on a central server for all its software and data storage. An NC will give access to all standard applications, and it usually comes with free Internet application software (word-processing, video conferencing, voice mail, spreadsheet, e-mail, web browser and web authoring). Because these machines are simpler to manufacture, they can be obtained and maintained at a significantly lower cost than a standard PC. Most Network Computer set-ups can also provide video and audio when required if there is enough disk storage space.  Another alternative is the stripped-down PCs without hard drives such as Brazil's PC Popular which cost less than US$300. New low-cost handheld devices such as India's Simputer may become a popular access option in the future, being brought to the Telecentre by the customer to synchronise mail and download or upload data. 

Networking. Wireless local area networks (LANs) based on the IEEE802.11 standard are also becoming increasingly popular as they allow easy expansion and connectivity that can reach across to neighbouring buildings without the use of any cabling. Currently they are significantly more expensive than a self-installed cable network, but if a company is being contracted to lay cable for a large telecentre, it may be worth checking out a self-install wireless option. With the use of a small antenna, buildings up to a few kilometres away can be linked into the same network without any additional equipment, provided they are in line of site. By adding amplifiers, and more specialised antennae, up to 70 km can be reached, assuming they are still in line of site. There are also a number of systems such as Intel's Airlan that uses the building's electric power wiring to link the PCs in a LAN.  

Other devices. Just as with the telephone system, it is time consuming to manually record Internet on-line time and computer usage for short periods and it is prone to errors. To account and bill for access to the Internet and related services, a large Telecentre may wish to install a management/billing system, especially for regular users who come in every day for a few minutes to check their e-mail. There are a variety of management systems on the market. Some are just software based, and others rely on a hardware solution.

Printers. Ideally there should be one printer for every 8 to 10 computer systems, all linked together over the LAN (Local Area Network). However in some cases a small Telecentre will operate with a printer attached to a single PC. Inkjet printers are often used as they cost much less than a laser printer but ink cartridges are expensive to replace, so in the long-run it is cheaper to buy a laser printer.

Modems. Most recent model modems should be able to operate at 33.3 Kbps and sometimes at 56.6 Kps, depending on the quality of the local telephone network. In some areas where there is a lot of interference on the telephone lines, or where a DECT Wireless Local Loop system has been installed by the Telecom Operator, it may not be possible to operate at speeds greater than 7.2Kbps. This will result in frustrating web browsing experiences for users.

Copiers. A photocopier is often required by many Telecentres as copying facilities are generally in high demand.  An integrated 4-in-1  fax/photocopier/printer/scanners can be used for low-volume copying (1-10 copies) and a separate high-volume photocopier can be used for larger runs.


For large volumes, an increasing number of organisations are using an alternative to the standard photocopier - the RISO range of 'digital printers'. These are essentially up-dated roneo machines, which handle very high volumes and make copies that are much cheaper than standard photocopiers, as well as requiring less maintenance. Many of these machines are already operated in very hot or dusty conditions in Africa, and don't break down as often as standard photocopiers. RISOs cost the same as a photocopier but are not cost effective for single copies. 


CD writers are a useful addon for Telecentres. Costing less than US$100, a Telecentre can distribute photo-albums, videos and music on CD-ROM, make back-ups, distribute web sites, save other databases and make copies of CD-ROMs. Cultural records of the community and newsworthy events can be recorded and stored in this way for future use.

Digital camera. A digital camera has become a popular item at Telecentres as photographes are often in demand and images can be transferred into documents or e-mail messages at no cost - the pictures are simply copied from the camera to the PC.   A Telecentre servicing the needs of international travellers or visitors can also generate additional income with a digital camera.

Voice communication. Voice-over-IP services (VOIP) are becoming increasingly popular at telecentres and there are a variety of ways to do this. The simplest implementation is to install VOIP software on the PCs with sound cards and install a microphone/headphone headset. The VOIP software is usually downloaded from the VOIP service provider that the telecentre customers sign up with. Some services use a java application embedded in the browser. To provide these services reliably to more than one customer at a time the Telecentre operator would need a leased line with sufficient upstream Internet bandwidth to the VOIP service provider. 


Many potential telecentre customers for VOIP will be unfamiliar with computers and have difficulties with a PC-based system, as has already been found in US and European cybercafes, even with more experienced computer users. Thus it will often be necessary to provide VOIP customers with a user interface which approximates to traditional legacy telephone appliances. There are two categories of these devices: 

a) a telephone handset connected to the USB port of a PC which is integrated with desktop utilities supplied by service providers.  After initial configuration from the keyboard of the PC, the handset can be used similarly to a legacy phone.   

b) Standalone IP telephones. These devices are set up as independent network devices with separate IP addresses and are not connected to a PC, simply requiring a connection to a gateway or a VOIP PBX via a standard LAN connection.  The device is usually pre-configured with setup details to use specific VOIP service providers and account parameters.


For larger telecentres planning to make extensive use of VOIP, special VOIP hardware would normally be installed, however this requires significant expenditure.  A typical setup with a capacity for 30 simultaneous users would cost about $50 000 for equipment and installation. Using the standard rule of thumb of an average 50% per day utilization rate, this would provide for approximately 600 000 minutes per month of calls. Using 8kbps encoding on the voice stream (toll quality) would require a 384Kbps CIR dedicated international IP link. 

Video conferencing. To provide video-conferencing services, the simplest solution is to use a range of standard H.323 IP based video conferencing applications. These would add a $50 webcam to each workstation and use videoconferencing software such as the free MS-Netmeeting. A similar option would be to use a camera with a built-in processor which requires much less power from the workstation, such as the $599 PolyCom ViaVideo unit. A third option is to use the H.324/H.323 compliant USB video phones from JustAddPower.com which can also function for for the VOIP telephony services. Bandwidth requirements would vary according to the quality of service required. Low-end web cams require as little as 5Kbps while high-end sessions could use 512Kbps and will require QOS facilities on the links. To limit the demand on bandwidth, scheduling of videoconferences will need to be carefully worked out and burstable pricing arrangements with the local Internet supplier may have to be made.

Power


It is possible to run telecentres on solar power, however, the start-up costs for this are substantial, so it is preferable for telecentres to be located close to the national power grid.  Even then, power may be unreliable and back-up facilities such as generators, batteries and  inverters may be needed for areas where power supply is intermittent. There should be separate isolators/fuses for the PCs, the air conditioner and the telephone system. It is also critical to ensure that the electrical wiring is earthed (grounded), even during the dry season when the water table is lower. This will minimise the impact of lightning on equipment, but special lightning arrestors also need to be placed on the PCs and telephone equipment in areas prone to electrical storms. 

URLs for further information:
Low Cost IT & Wireless Equipment

Powersource online. www.powersourceonline.com 

Inmac. www.inmac.co.uk  

Netshop. www.netshop.co.uk   

Jungle. www.jungle.com 

DABS. www.dabs.com 

World Computer Exchange www.WorldComputerExchange.org
New Deal: www.newdealinc.com 

Cybercycle. www.cybercycle.org
Insight. www.insight.com
Pricewatch www.pricewatch.com
Wireless WANs: 

Comsume http://www.consume.net 

WLAN UK http://www.wlan.org.uk 

FreeNets http://www.freenetworks.org 

The Wireless Toolbox - A detailed overview and catalogue of wireless connectivity options. http://www.idrc.ca/acacia/03866/wireless/wireless.pdf also available at docs/wireless.doc 

Low cost VSAT: 

Tachyon - http://www.tachyon.net  

Starband (MSN/Gilat) http://www.starband.com  
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Notable VOIP services:

Go2Call www.go2call.com
ITXC www.itxc.com 

Net2phone www.net2phone.com 

Hottelephone www.hottelephone.com 

Iconnecthere www.iconnecthere.com 

Dialpad www.dialpad.com 

The Phone Company TPC www.tpc.int 


