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About this document

These materials are part of the Multimedia Training Kit (MMTK). The MMTK provides an integrated set of multimedia training materials and resources to support community media, community multimedia centres, telecentres, and other initiatives using information and communications technologies (ICTs) to empower communities and support development work.

Copyright information

This unit is made available under the Creative Commons Attribution-ShareAlike License. To find out how you may use these materials please read the copyright statement included with this unit or see http://creativecommons.org/licenses/by-sa/1.0/legalcode
Introduction

“Donating their old computers is just a cheap way for companies to dump their rubbish on developing countries”.

“Refurbished computers are a cost-effective way for civil society organizations to address their strategic technology needs”.

“It’s not uncommon that a nonprofit gets a donation, finds out that the computer is not going to work for them, then they’re stuck with the cost of recycling the computer. It can end up hurting them.”

“Donated and refurbished computers can be a boon to cash-strapped nonprofits, schools, and technology programs that serve low-income communities.”

All of these statements contain an element of truth. Depending on your organization’s needs and the specifications and condition of the computers, using older and refurbished computers may be an effective way of cutting costs – or an expensive mistake. 

This MMTK unit outlines some of the potential benefits and risks of using older and refurbished computers, and offers questions and guidelines to help you decide whether going the “refurbished route” is right for your organization. It does not provide detailed technical information; for more comprehensive technical guidance see the list of additional resources which accompanies this guide.

What are “older computers”?
This guide is concerned with computers which are not bought or donated brand-new “out of the box”. We use three main terms to describe this type of computer:

· “Older computers” refers to computers which are not the latest models. In the context of this guide, “older computers” are generally between five and ten years old. They may be second-hand, or they may have been in use in your organization.

· “Second-hand” refers to computers which were previously owned by other organizations or individuals. Second-hand computers may be refurbished or in their original condition if they are recent enough. The fact of prior ownership can have important legal implications.

· “Refurbished computers” are older computers which have been reconditioned and restored to working order by testing and repairing, replacing and/or adding components. Currently, the largest refurbishers of computers are located in so-called “developed” countries, near to the source of the computers that will be refurbished. They usually operate by using volunteers to refurbish old computers donated by local business and then shipping them to developing countries. They remove all data and all or most software from the computers being refurbished. 

Who is using older and refurbished computers?

Older and refurbished computers have been put to effective use around the world. Here are a few examples:

· In South Africa the Shuttleworth Foundation uses refurbished computers in Linux thin-client networks which they put into schools in disadvantaged areas, often working in partnership with NGOs such as NetDay.

· In New Zealand the "Learning Power" programme gives schools greater access to ICTs by helping them buy computers and peripherals which have been refurbished and upgraded through a national "Computer Access" recycling scheme.

· In India the M.S. Swaminathan Research Foundation (http://www.mssrf.org/) has combined the use of new and refurbished computers in its Information Villages Research pilot projects which connect the rural poor to the Internet. 

· In Colombia five recycling centres around the country supply schools and libraries with refurbished computers as part of the “Computadores para Educar” programme (http://www.computadoresparaeducar.gov.co/).
Where do these older computers come from?

As new technologies and new software are developed, corporate users in particular find that their needs outgrow their equipment, and that it is cheaper to discard older equipment than to upgrade or repair it. “Industry standard” computers are assumed to be obsolete within five years, and companies build the need to replace computers every three to five years into their technology plans. According to Computer Aid International, every year some 3 million PCs are decommissioned in the UK alone.

These computers can be disposed of in two ways:

· They can be “dumped” – thrown away as rubbish. 

· They can be sent for recycling and/or refurbishing. 

Discarded computers take up space in landfills and also contain hazardous waste materials; the average computer contains over 2 kg of lead.
 China in particular has become a dumping ground for old computers, the costs of which are being borne by the people on the receiving end of this "e-waste." In towns along China's coast as well as in India and Pakistan, adults and children work for about US$1.20 a day in unregulated and unsafe conditions. As rivers and soils absorb a mounting influx of carcinogens and other toxins, people are suffering high incidences of birth defects, infant mortality, tuberculosis and blood diseases, as well as particularly severe respiratory problems.
 While the dumping of at least some computer components is inevitable, responsible companies develop plans to donate unwanted computers for recycling and refurbishing. 

Some companies have good intentions but are unaware of the problems which donations of older computers may create; others may deliberately disguise “dumping” as “donations”, using community organizations and developing countries as a cheap way of getting rid of their unusable equipment. However, European law now makes the manufacturers of personal computers responsible for what happens to old machines when customers upgrade their stock of machines and we should start to see the positive effects of this directive on dumping.

To ensure that your organization doesn’t turn into a giant rubbish bin for obsolete equipment, you should be aware of the potential risks, and if possible source your computers through a reputable refurbishing programme.

Finding refurbished and second-hand computers

Refurbished computers

Not-for-profit refurbishing programmes

A number of not-for-profit national and international organizations refurbish computers and supply them to schools, community organizations, and NGOs at low cost. Many charge little or nothing for the computers themselves, but require the recipient organization to cover transportation and related costs such as import duties.

When choosing a not-for-profit supplier, be sure to check whether they offer technical support after you receive the computers and that their in-house support is of an acceptable quality.

See the list of additional resources which accompanies this guide for examples of such programmes.

Commercial refurbishing programmes

Some computer manufacturers and distributors refurbish computers and sell them on a commercial basis; many offer a warranty, although it will be of very limited duration. Contact computer manufacturers in your area to see whether they have such a programme. 

Donations of second-hand computers

Local businesses may be willing to donate their old computers when they replace them with new technology. Such donations will usually be “as is”, with no guarantee as to the condition of the computers. This option requires thorough research, as there are cases of virtually unusable computers being donated to unsuspecting parties. Even if you receive working computers, they may prove to be more trouble than they are worth – for example, they may have insufficient hard disk space to install the applications you need to run, or the hardware may become faulty shortly after you receive them. So for this option, make sure you get a clear inventory of what's on offer with the original dates of purchase.

Potential benefits and risks of older and refurbished computers
Ultimately the advantages and disadvantages of older and refurbished computers relate to whether or not they are suited to your needs. However, it is possible to outline a number of potential benefits and risks which are generally relevant.

Benefits

At best, cost savings from using refurbished computers can be considerable for NGOs.
At the cheapest end of the market, refurbished computers can be picked up for less than $100 imported in to Africa. At the high end of the market, established refurbishing outlets will sell a range of computers, including laptops, for around $500. What makes refurbished computers doubly attractive is the wide range of open source software that can be run on them, without incurring licensing costs.

Risks

Although the list of potential risks may seem very long, it is not intended to put you off the idea of refurbished computers altogether. Rather, you should think about these potential problems within the context of your organization’s particular needs. 

· Functionality: Older computers may not be able to do everything you need them to. For example, newer applications, especially those using high resolution graphics, will not run on old hardware.

· Hidden costs: Possible hidden costs of donated computers include transportation costs and import duties, essential hardware upgrades, and the installation of an operating system. Hardware costs represent only part of the cost of using computers in your organization. The “total cost of ownership” includes maintenance, training, software, Internet connectivity, management and facilities.

· Upgrading: Some older computers cannot be upgraded, for example, some old motherboards cannot be interfaced with modern hardware adapters. Where upgrades are possible, the cost should be taken into account. 

· Support: Unlike new computers, there is generally no free support for refurbished computers. Some warranties may include a period of support, but it is usually short, maybe six months from date of purchase.

· Technical skills: Setting up and maintaining older computers may require new technical skills ranging from computer maintenance to new operating systems.

· Multiple platforms: If the older computers do not/cannot run the same operating system and programmes as the other computers in your organization, having to use multiple platforms may create difficulties, such as interoperability issues stemming from sharing files created in one package and opened in another. Having to provide support across multiple platforms can also increase the time you need to spend on end-user support.

Copyright and legal issues

Whether they have been donated or purchased, second-hand computers raise issues of copyright relating to any proprietary software which may be installed on the computer. 

When you “buy software” you are not actually buying the software itself; you are buying the right to use it under certain strict conditions. For example, the terms of the license agreement may specify that you may use it only on one computer. If you buy a new computer and sell the old one, you have two choices:

· Install the software on the new computer and delete it from the old.

· Sell it along with the old computer and buy new software to install on your new computer. 

In other words, you can’t legally have the software on both computers no matter how old it is. 

It is important to take these copyright issues into account when deciding whether to buy or accept donations of second-hand computers. 

There are two ways to “be legal” when using second-hand computers: 

either

· Make sure that all proprietary software is removed from the computer. In the case of Microsoft, this includes the operating system as well as the desktop applications.

or

· Make sure that ownership of any proprietary software has been transferred along with the computer. Microsoft recommends checking that you have:
 


· All copies of the software on original disk or CD, including back-up and/or recovery materials 

· Manuals and printed materials 

· End-User License Agreement 

· Certificate(s) of Authenticity

And if you do intend to use software which came with second-hand computers, do run a virus check before you get started. 

Operating systems

Because of the copyright issues outlined above, some refurbished computers may come with no operating system installed. Make sure that the computers will be capable of running the operating system you need. 
Hardware requirements of common operating systems

[Figures given are for text-only installations. Graphical installation figures are given in brackets. These are only general figures, and hard disk space in particular can be manipulated to minimize installation size].
	Operating system
	Processor
	RAM, MB
	Hard disk, MB

	
Windows:

	MS-DOS/Windows 3.11
	'386
	2 (8)
	50

	Windows 95
	'486
	16 (24)
	150

	Windows 98/ME
	'486
	24 (64)
	500

	Windows 2000
	Pentium /133 MHz (Pentium II/300 MHz)
	128 (256)
	1,024

	Windows XP
	Pentium II/300 MHz (Pentium III/500 MHz)
	128 (256)
	1,584

	Gnu/Linux:

	Debian 3.0 Linux ('Woody')
	'386
	12 (64)
	250 (850)

	Linux-Mandrake 7.1
	'386
	24 (64)
	400 (800)

	Linux-Mandrake 9.1
	Pentium
	64 (128)
	400 (1,024)

	Slackware Linux 9.0
	'386
	16 (64)
	100 (500)

	Red Hat 6.2
	'386
	16 (48)
	200 (750)

	Red Hat 9.0
	Pentium (Pentium II)
	64 (128)
	850 (1,400)

	SuSE Linux 6.4
	'386
	32 (64)
	400 (750)

	SuSE Linux 8.2
	Pentium
	64 (128)
	600 (1,800)


Older computers + open source software = low cost computing?

Open source software is software released under a license which gives users the right to use the software, distribute it, and modify the underlying source code. Open source has received a lot of international attention over the last two or three years as a potential alternative to expensive proprietary software solutions, particularly for developing countries. For more information on open source see the ItrainOnline open source section: http://www.itrainonline.org/itrainonline/english/opensource.shtml 
The combination of open source software and refurbished computers is often put forward as a “low cost computing” solution. 

While it is certainly true that open source applications can be downloaded free of charge from the Internet, and that Linux and many other open source applications can run effectively on older computers, including 386s and 486s, the following issues need to be taken into account:

· “Open source” shouldn’t automatically be equated with “low end technology”. Some open source programmes make substantial demands on hardware. For example OpenOffice.org requires a Pentium processor, 64 MB of RAM, and 250-300 MB of hard disk space to run under Windows or Linux. 

· Open source tools which run on older computers may not be appropriate for your organization’s needs. They may not have all the functionality you need, and even if they do there may other factors which need to be taken into account. For example, a basic word processing tool may be fine for teaching primary school children basic skills, but adults learning employment-related skills may insist on working with MS Word – or at least a high-end equivalent.

· Although open source programmes can be acquired at little or no cost, this does not mean that there are no costs associated with using them.

Once again, the starting point should be your particular needs and context.

· Do consider open source applications for your older computers.

· Don’t assume that just because software is open source it will run on low-end technology.

· Think about what tasks you need to carry out with your organization’s computers, and determine what software and hardware is needed to undertake these tasks.

Some possible uses for older computers

Older computers will not be able to do everything the latest technology can. However, you may not need them to. Even without all the latest bells and whistles older computers may meet some or all of your organization’s needs. As Seeds for Change explains, “new software often has extensive capabilities that we don’t really use, but needs expensive hardware to run on”.

Some possible uses for older computers are listed below.

Desktop applications

“Desktop applications” are general purpose programmes such as office productivity, e-mail, and web browsing tools. The latest generation of desktop applications such as MS Office and OpenOffice.org offers many sophisticated features such as change tracking and the facility to develop sophisticated presentations – but if you don’t need and won’t use these features there may be little point in investing in the software or the hardware upgrades needed to run them. 

· Think about what you need to do with the software. Take into account both your organization’s current needs, and how your needs may develop in the future.
· Think about which software applications will meet your needs.

· Think about the hardware needed to run the software you need.
When do we need high-end applications?

If any of the following statements describe you, you probably need to use high-end office productivity tools such as MS Office and OpenOffice.org:

· You need to produce sophisticated-looking documents containing graphics, charts and spreadsheets.
· You do a lot of public speaking and need to produce impressive slide presentations on a regular basis.

· Your internal processes require data manipulation and management, for which you require a spreadsheet package with extended numeric capabilities.

· You produce a lot of materials in collaboration with other organizations and you need good change-tracking and commenting tools and widely-used file formats.
When might low-end applications meet our needs?

If the following statements describe you, low-end applications such as the text editors Xemacs (Emacs) or AbiWord and the text-based web browser Lynx might meet your needs:

· You only intend producing plain text documents, with no use of graphics or charts.

· You rarely access the Internet and when you do are happy with a text-based interface.

· You produce documents within your organization and distribute printed copies – file formats are not an issue.

For detailed information about hardware requirements for desktop applications see “Low Cost Computing” by Seeds for Change: http://seedsforchange.org.uk/res/computer.html 

Thin clients

Under the “thin client” approach, a group of computers (“clients”) are networked together, and share programmes delivered from a central, more powerful “server” computer. When upgrades are needed, these are made to the server, not to the individual computers. 

Usually thin clients do not have hard- or floppy-drives and boot from the server. For this they require a network card that is capable of booting across a network, and the server requires configuring with some sort of terminal server software which manages the thin clients. A commonly-used application for managing a thin client network is the Linux Terminal Server Project (see http://www.ltsp.org/). This package provides software and extensive support documentation for setting up a Linux thin client network.
If you have one recent computer available along with a number of older ones, consider using the older ones as thin clients and the more powerful computer as a server. Thin clients can be a very effective way of using older computers, but you do need good technical skills to implement this approach. 
Our recommended minimum specification for refurbished computers for use as thin clients is

· 486 processor.
· 8 MB RAM.
· Floppy drive.
· Colour monitor. 

· Ethernet card capable of booting across a network.
Servers

The term “server” is used to describe both computer programmes that provide services to other computers, and the computers which run the server programmes. For example, all computers on a network will direct printing requests to a central “print server” which manages these requests in a print queue and relays them to the printer.

Older computers – particularly if running Linux – can function perfectly well as print, e-mail and file servers. Many servers run without a graphical interface (which requires a monitor, graphics card and sufficient video memory) which means that resources are allocated only to the actual services provided, rather than wasting them on unnecessary graphics-related functions.

Firewalls

Firewalls are devices that prevent unauthorized external access to a computer or network. On networks this protection is usually provided by firewall software running on a computer which is the only one visible to the Internet. Other firewall solutions are provided by external routers which filter out network traffic according to rules which are set by the administrator. 
If you have confidential data on your network and/or connect to the Internet regularly, having a firewall is essential, not only for preventing intrusions but also to avoid computer viruses.

Older computers can be put to effective use as firewalls because a network firewall is usually dedicated purely to examining incoming data and making decisions as to whether to let those packets through on to the internal network or discard them. Running other applications on a computer used as a firewall for a network is generally inadvisable as you run the risk of compromising security by providing opportunities for unscrupulous individuals to attack your firewall. 

Running a resource-hungry graphical interface is also unnecessary, and so although some attention should be given to the hardware specification in terms of memory size and the quality of the network adapters, the remaining hardware can be low-cost.

Training

Some organizations have used older computers as training tools on which students can learn skills such as programming, repairing and building computers. Basic programming can be done with a plain text editor, although higher level programming skills often require knowledge of large, graphical packages such as Borland C++ or Microsoft's Visual Studio. Any old hardware can be used for teaching the basics of repairing a computer.

Technology planning

Throughout this guide we have emphasized that the appropriateness of older and refurbished computers depends on your organization’s particular needs and context.

Before you can decide whether or not older and refurbished computers will work for you, you need to evaluate your organization’s needs, develop a profile of your existing technology resources, and assess your options.

We recommend following these steps in your planning:
Step One: Think about your needs and constraints

The first step in the process is to clearly define your needs. This should include the overall needs of your organization as well as the needs of individual users. Specific issues to consider include:
· Functions: what tasks do you need to perform (e.g. basic word processing, desktop publishing, web development)?
· Networking requirements: do you need a local area network (LAN) and file sharing capabilities?

· Internet connectivity: do you need Internet access? If yes, do you require only one computer to have Internet access, or do all computers in the organization need it?

At the same time, it is also important to consider any constraints which may affect your choice:

· Collaboration: do you need to share documents within and outside the organization? If yes, do you need to use a particular word processing application?
· Compatibility and interoperability: will the older/refurbished computers have to run software which is compatible with particular operating systems or applications?
· Other reasons for running specific operating systems and applications: are you bound to use specific operating systems for reasons other than functionality and interoperability?
· Technical skills: what technical skills do your support staff (in-house or external) have?

· End-user skills: what skills do the staff of your organization have?

· Budget: how much do you have available to spend on hardware? On technical support? On training staff in the use of new operating systems and/or hardware?
To help you think about these questions, make an inventory of your current ICT resources. For each computer, note:
· Name of user
· Brand
· Model
· Serial number
· Date of purchase
· Processor type and speed
· RAM
· Hard disk capacity
· Available hard disk space
· Other disk drives
· Operating system
· Modem and/or network card
· Ports
· Audio and video cards
· Monitor type
· Peripherals
· Software
· Support documentation

Step Two: Assess your software options
The information gathered in step one will provide you with an overview of your organization’s existing ICTs capacity, and a picture of its needs. The next step is to develop detailed specifications of software which will meet these needs. Unless your needs are very specific – for example, if you have to be able to run MS Windows XP because a donor has pledged 20 licensed copies to your organization – you may have a range of options to choose from. 

· List the functionality you need: based on the information you gathered in step one, make a list of all the features and services you require, including file sharing capabilities, Internet connectivity, e-mail, office productivity tools etc. You may want to divide some of these into “essential” and “nice-to-have”.
· List the operating systems and applications that may meet these needs: software developers’ web sites generally offer a comprehensive list of features. Does the software do everything you need it to? Does it do more than you need it to? It may not be necessary to go for a package with all the bells and whistles if all you want to do is produce text documents and rudimentary spreadsheets.

· List the hardware requirements for each possible operating system and application: these can usually be found on the CD-ROM sleeve or on the software manufacturer’s web site.

· List any new skills which may be required to meet these needs: will end users need to learn to use a new word processing package? Will the network administrator have to become familiar with Linux?

· Estimate all costs for each option: list all the costs you can think of for each option, e.g. license fees, training in new skills…
Step Three: Assess your hardware options

· List your options for sourcing the hardware you need: e.g. “buy new”; “get refurbished from X organization”; “get second-hand computers from local business and upgrade”; “upgrade our own older computers”. Be as specific as possible. For example, identify specific refurbishers and note the specifications of the computers they supply. 
· Estimate all costs for each option: list all the costs you can think of for each option, e.g. transport costs, import duties, upgrading…

· Find out whether technical support and parts are available locally: This can be important, as sourcing support from a distance is at best costly and at worst impossible.

· List any other factors which need to be taken into account in your decision-making.
Making a decision

By now you should have a realistic picture of both your organization’s needs and the options available to you for meeting these needs. In some cases a very clear solution will emerge based on this picture; in others you will have to think long and hard about the costs – direct and indirect - and benefits of different options. In either case, the final decision needs to be based on your organization’s particular situation.
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