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GNU GENERAL PUBLIC LICENSE Version 2, June 1991 Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA  02111-1307, USA Everyone is 
permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed. Preamble The licenses for most software are designed to take away your freedom 
to share and change it. By contrast, the GNU General Public License is intended to guarantee your freedom to share and change free software--to make sure the software is free for all 
its users. This General Public License applies to most of the Free Software Foundation‘s software and to any other program whose authors commit to using it. (Some other Free Software 
Foundation software is covered by the GNU Library General Public License instead.) You can apply it to your programs, too. When we speak of free software, we are referring to freedom, 
not price. Our General Public Licenses are designed to make sure that you have the freedom to distribute copies of free software (and charge for this service if you wish), that you recei-
ve source code or can get it if you want it, that you can change the software or use pieces of it in new free programs; and that you know you can do these things. To protect your rights, 
we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These restrictions translate to certain responsibilities for you if you distri-
bute copies of the software, or if you modify it. For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you 
have. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights. We protect your rights with two steps: (1) 
copyright the software, and (2) offer you this license which gives you legal permission to copy, distribute and/or modify the software. Also, for each author‘s protection and ours, we want 
to make certain that everyone understands that there is no warranty for this free software. If the software is modifi ed by someone else and passed on, we want its recipients to know that 
what they have is not the original, so that any problems introduced by others will not refl ect on the original authors‘ reputations. Finally, any free program is threatened constantly by 
software patents. We wish to avoid the danger that redistributors of a free program will individually obtain patent licenses, in effect making the program proprietary. To prevent this, we 
have made it clear that any patent must be licensed for everyone‘s free use or not licensed at all. The precise terms and conditions for copying, distribution and modifi cation follow. TERMS 
AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 0. This License applies to any program or other work which contains a notice placed by the copyright holder saying 
it may be distributed under the terms of this General Public License. The „Program“, below, refers to any such program or work, and a „work based on the Program“ means either the 
Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with modifi cations and/or translated into another 
language. (Hereinafter, translation is included without limitation in the term „modifi cation“.) Each licensee is addressed as „you“. Activities other than copying, distribution and modifi ca-
tion are not covered by this License; they are outside its scope. The act of running the Program is not restricted, and the output from the Program is covered only if its contents consti-
tute a work based on the Program (independent of having been made by running the Program). Whether that is true depends on what the Program does. 1. You may copy and distribute 
verbatim copies of the Program‘s source cod  e as you receive it, in any medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice 
and disclaimer of warranty; keep intact all the notices that refer to this License and to the absence of any warranty; and give any other recipients of the Program a copy of this License 
along with the Program. You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee. 2. You may modify 
your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and distribute such modifi cations or work under the terms of Section 1 abo-
ve, provided that you also meet all of these conditions: a) You must cause the modifi ed fi les to carry prominent notices stating that you changed the fi les and the date of any change. b) 
You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to be licensed as a whole at no charge to all 
third parties under the terms of this License. c) If the modifi ed program normally reads commands interactively when run, you must cause it, when started running for such interactive 
use in the most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or else, saying that you provide a 
warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but 
does not normally print such an announcement, your work based on the Program is not required to print an announcement.) These requirements apply to the modifi ed work as a whole. 
If identifi able sections of that work are not derived from the Program, and can be reasonably considered independent and separate works in themselves, then this License, and its terms, 
do not apply to those sections when you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the dis-
tribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it. 
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the right to control the distribution of deriva-
tive or collective works based on the Program. In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a 
volume of a storage or distribution medium does not bring the other work under the scope of this License. 3. You may copy and distribute the Program (or a work based on it, under Sec-
tion 2) in object code or executable form under the terms of Sections 1 and 2 above provided that you also do one of the following: a) Accompany it with the complete corresponding 
machine-readable source code, which must be distributed under the terms of Sectio ns 1 and 2 above on a medium customarily used for software interchange; or, b) Accompany it with 
a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically performing source distribution, a complete machine-readable copy 
of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or, c) Accompany it with the in-
formation you received as to the offer to distribute corresponding source code. (This alternative is allowed only for noncommercial distribution and only if you received the program in 
object code or executable form with such an offer, in accord with Subsection b above.) The source code for a work means the preferred form of the work for making modifi cations to it. 
For an executable work, complete source code means all the source code for all modules it contains, plus any associated interface defi nition fi les, plus the scripts used to control compi-
lation and installation of the executable. However, as a special exception, the source code distributed need not include anything that is normally distributed (in either source or binary 
form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless that component itself accompanies the executable. If distri-
bution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy the source code from the same place counts as 
distribution of the source code, even though third parties are not compelled to copy the source along with the object code. 4. You may not copy, modify, sublicense, or distribute the Pro-
gram except as expressly provided under this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and will automatically terminate your rights 
under this  License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full com-
pliance. 5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute the Program or its derivative 
works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or distributing the Program (or any work based on the Program), you indicate your 
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Bill Hilf: „Das Community-Entwicklungsmodell hat Microsoft 
dabei geholfen, neue Denkansätze über eigene Entwicklungsprojekte 
[…] zu verfolgen und darüber nachzudenken, wie der Prozess der ge-
meinsamen Entwicklung von Produkten aufgegriffen werden kann.“

Lawrence Lessig: „Ich befürworte das Remixen. [...] Die Freiheit, 
mit Technik Kultur wiederzuerschaffen, wird unser Denken über 
Kultur verändern. [...] Solange nicht zwingende Staatsinteressen 
dagegen sprechen, sollte diese Freiheit gesichert werden.“

Eben Moglen: „[D]iejenigen, die glauben, eine Lizenz sollte sämt-
liche sozialen und politischen Inhalte vermeiden [...], haben sich [...] 
der Tatsache zu stellen, dass das Produktionssystem, von dem sie 
profi tieren, auf  ethischer Reziprozität und dem Copyleft basiert.“

Joseph Weizenbaum: „Ein Vorbild zu sein ist eine der wichtigs-
ten Funktionen der Free-Software- bzw. Open-Source-Bewegung. Ich 
meine das so ernst, wie ich nur kann. Es zeigt, dass ein anderer Weg 
möglich ist.“

Die Autoren dieses umfangreichen Kompendiums geben dem Leser in 
einer erfrischenden Mischung aus wissenschaftlicher Forschung, praktischen 
Erfahrungsberichten und konkreten Handlungsempfehlungen wertvolle 
Anregungen für die Entwicklung eigener Strategien und Ideen. Damit 
wendet sich auch das dritte Open Source Jahrbuch an eine breite Leserschaft 
aus Wirtschaft, Verwaltung und Wissenschaft. 

Zitate aus dem Buch

available at www.opensourcejahrbuch.de.

TheOpen Source Jahrbuch 2006 is an extensive compendium dealing
with the various aspects of open source software and beyond.
Whilst most articles have been written in German, this is one
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Digital opportunity in Africa
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Approximately fourteen percent of the world's population lives in Africa
and yet the continent's users account for just 2.5 percent of the Internet's
users. This is despite an estimated 428 percent increase in Internet usage
on the continent between 2000 and 2005. In comparison, a region such as
Oceania/Australia with a population accounting for just 0.5 percent of the
world's total residents, makes up 1.8 percent of the world's Internet users.
Arresting these disparities is no easy task. In many countries of Africa
telecommunications infrastructure and access is so limited and regulated as
to make it all but impossible for businesses to operate. In others, the gradual
move to liberalisation has brought with it new challenges. On the ground,
however, there are many organisations making a real difference to citizen's
lives and open source technologies are leading the way.

Keywords: Digital Divide · Africa · South Africa

1 Introduction

Quantifying the so-called `Digital Divide' in Africa is no easy task. In part this
is, ironically, because the lack of infrastructure, the size of Africa and its dispersed
population makes this a uniquely challenging activity. Unlike continental users in
Europe or the US, where signi�cant access to telecommunications and the Internet
makes data collection signi�cantly easier, in Africa the reports of connectivity are
gathered from a series of sources of varying quality. All reports suggest that Africa is
indeed increasing its access to IT and telecommunications at a signi�cant rate. Most
reports also highlight the fact that the increases are off a very low base, and even at this
accelerated rate the numbers of Internet and telecommunications users are woefully
low.
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Region/Country Population Internet users Population with
in millions in millions Internet access

Africa 896.0 23.8 2.7%
Germany 82.7 47.0 57.0%
United Kingdom 59.8 36.0 60.2%
Australia/Oceania 33.0 17.0 52.8%

Table 1: Number of Internet users in selected regions (Miniwatts Marketing Group 2005)

There are many metrics applied to connectivity around the world. Some are better
than others but in all of them continental Africa is noticeably disadvantaged with
regards information technology and access to the Internet and telecommunications.
To put Africa into its context it is useful to draw some comparisons between the

continent's access to technology and that experienced by other nations:
Estimates of the number of Internet users resident inAfrica currently range between

19million (International Telecommunication Union 2004) and 23.8 million (Miniwatts
Marketing Group 2005). To put this in context these numbers represent between 2.1
and 2.7 percent of the total population of the continent which has access to the
Internet. In terms of overall Internet access this means that African users account for
approximately 2.5 percent of the world's Internet users.
To put this further into context, a country such as Germany, with a population a

10th the size of the African population has approximately 47 million Internet users,
in comparison with Africa's 23.8 million.1 Similarly, a United Kingdom population of
around 60 million has more than 36 million Internet users (table 1).
It is not, however, only in the Internet space that Africa fares badly. The dis-

advantages Africa faces are going well beyond the Internet space and includes very
low access to telephones, high bandwidth costs and restrictive telecommunications
regimes.
In 2004, less than three out of every 100 Africans had access to the Internet, com-

pared with an average of one out of every two inhabitants of the G8 countries2 (World
Summit on the Information Society 2005). Similarly the ITU says the G8 countries
are home to just 15% of the world's population but almost 50% of the world's total
Internet users.
Teledensity in African countries is also exceedingly low. On average there are

approximately three �xed telephone lines per 100 people. In comparison the Americas
region (North and South America) has an average of 34 �xed lines per 100 citizens
and the European region as much as 40 �xed lines per 100 people (World Summit
on the Information Society 2005). Additionally, of Africa's 26 million �xed lines

1 The International Telecommunications Union states Germany's Internet usage at 41.2 million in 2004.
2 Canada, France, Germany, Italy, Japan, Russia, the UK and the US
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Region/Country Population Internet Mobile phone Fixed line
in millions

Europe 807.3 35.7% 70.0% 40.0%
Africa 896.0 2.7% 7.6% 3.5%
South Africa 46.9 10.1% 41.0% 9.9%

Table 2: Comparison of communication access in selected regions

more than 75% are found in just six African countries. Interestingly the numbers for
mobile telephone users are signi�cantly higher although still signi�cantly behind the
world average. There are an estimated 7.6 mobile phone subscribers per 100 citizens
in Africa while in Europe the mobile subscriber base is as high as 70 percent. In
South Africa there are almost as many mobile subscribers as there are in the rest of
the continent in total (41 out of every 100 citizens has a mobile phone, International
Telecommunication Union 2004). South Africa to a large degree dominates the
African IT markets with signi�cantly higher rates of Internet access (20% of African
Internet users are in South Africa), more mobile subscribers than any other African
country (41 out of 100 citizens has a mobile phone, compared with the continental
average of 7.6), and there are 9.9 main telephone lines per 100 citizens (the continental
average is 3.5). See also table 2.
For all its development, however, South Africa stands as a good example of how,

despite signi�cant progress over the past decade, it is still frustrated by high-bandwidth
costs, low access rates and a regulatory environment that restricts rather than promotes
access and development.
From here I will look at South Africa as an example of one country that has much

of the required skills and infrastructure to overcome these African challenges and
yet still has many hurdles to overcome. Many of these challenges are typical of the
African context, even if the magnitude differs from country to country.

2 Direct challenges

South Africa is one of just a handful of countries with a well-developed Internet sector
in the sense of an accessible and competitive ISP market. Dial-up, ISDN, DSL and
Wireless connectivity options are widely available to consumers at a range of prices.
On the surface the market looks to have the elements of a developed infrastructure
and mature market. In truth, however the market still labours under a regulatory
regime that is dominated by just one telecommunications provider, Telkom.
While there have been ongoing negotiations and preparations for a second na-

tional operator for the past two years, the process has been continually thwarted by a
telecommunications company that is putting obstacles in the way of its implementa-
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Country Capped Speed Cost approx.

South Afrika 30 GB 1 Mbps 498.80 ¿
United Kingdom 40 GB 2 Mbps 44.30 ¿

Table 3: Cost for ADSL access

tion. As it stands at present the second national operator licence has been signed but
its roll-out has yet to begin.
In the interim consumers are increasingly objecting to the comparatively high prices

they are expected to pay for Internet and telecommunications services and many are
opting for the recently-introduced range of wireless services on offer, even though
many of these are not signi�cantly cheaper than �xed line ADSL services.
A recent comparison of South African ADSL prices against those of more devel-

oped nations sugested that a 1 Mbps shaped (30 GB) service from Telkom cost as
much as 1 000 times more than similar services in the UK. Against pricing for services
in countries such as Japan the pricing differential was even more stark (Monteiro
2005). See also table 3.
More importantly, however,Telkom introduced a newpolicy inNovember 2005 that

introduced a `hard cap' in terms of which users that exceed their monthly bandwidth
allocation are completely disconnected from the Internet. Previously users that
reached their limit each month were directed to a throttled local service that would
allow them to check local email and websites. International destinations were however
cut off to them. With the new regime in place (from 1 November 2005) users will be
unable to access local or international sites after their limit has been reached.
The consequences of this is potentially disastrous for local businesses that rely

on Internet access to pursue their businesses, particularly in the small and medium
business sector which is a large user of ADSL services. It also has the potential to
increase their monthly access charges if users are forced to purchase additional costly
bandwidth at the end of the month.
Sadly, while South African's are in a position to complain about the relatively high

costs of access in their country, many other African consumers do not even have a
service to complain of.

3 Access to technology

A bigger problem facing the continent, however, is the very low penetration rate
of PCs in most countries. The continental average for PC ownership is a very low
1.7 PCs per 100 inhabitants (in 2004).3 Countries such as South Africa (8.2 PCs per
100), Zimbabwe (7.7) and Morocco (27) are the best serviced in this area. However,

3 International Telecommunications Union, Technology Indicators 2004, http://www.itu.int
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in comparison with the estimated 29.3 PCs per 100 citizens of Europe and the 74 PCs
per 100 US citizens the numbers are disturbingly low.
With this level of PC access the continent faces signi�cant challenges in overcoming

the PC illiterate status of the region. Interestingly the relatively low penetration of
PCs in the region has spawned a growing industry in the refurbishment and resale of
second hand PCs. Typically these PCs are sourced from either local enterprises as they
write off their equipment and replace it with new hardware or through international
aid and donor agencies. Increasingly these PCs are being sourced from companies
based in Europe or in the US where the age of PCs being written off is signi�cantly
lower than in many African countries.
The in�ux of second-hand PCs has both a bene�cial and a potentially disastrous

consequence. On the positive side the additional refurbished PCs are proving to be of
huge bene�t to�in particular�schools on the continent that are able to gain, even
limited, access to some form of PCs which facilitate the education process. There
are a number of organisations working very actively in this sector and proving to be
doing an excellent job.
One of these is OpenLab International, based in South Africa but active across

the continent. The organisation�a commercial company�works primarily in the
educational sector of the countries it is active in and supplies schools with thin-client
Linux PCs using its self-developed Linux operating system called OpenLab. The
organisation has rolled out more than 500 Linux-based computer laboratories across
the continent in the past two years.

OpenLabworks very closelywith educational organisations like SchoolNetNamibia,
an educational non-pro�t organisation active in Namibia. SchoolNet Namibia is part
of the greater SchoolNet network active across the African continent in giving learn-
ers access to the Internet and computers for education. SchoolNet Namibia uses
primarily refurbised PCs which it imports�from Europe and the UK primarily�in
bulk and which are repaired and prepared for installation locally. Most of these PCs
are installed and run in a thin-client setup.
Thin clients are typically second-hand PCs that have been refurbished and have

had their hard disks removed. The machines use a modi�ed network card to boot off
a central server. All data for the individual terminals are stored centrally on a server.
Because the actual client machine has no hard disk data can not be stored locally.
While not necessarily the optimum solution to providing quality access to PCs for

school learners�the machines are older and consequently slower with lower spec-
i�cations�the thin client refurbished PC approach does have the bene�t of being
an elegant solution to tight budgetary constraints and limited resources. Thin clients
also have the added bene�t of being low-maintenance�a bene�t in environments
where skills are in signi�cant shortage�and can be mostly maintained through sim-
ply administering a central server. Thin clients also perform comparatively well in
environments not well suited to PC operations such as those in Namibia or central
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Africa where desert-like conditions, including sand and high temperatures, take their
toll on PC hardware.
On the negative side, however, refurbished PCs raise a number of issues that need

to be addressed. These include the long-term disposal costs of the hundreds of
thousands�perhaps even millions�of second hand PCs arriving on the continent.
With an already limited lifespan the PCs pose an ecological challenge that will need to
be addressed very soon.
Equally importantly, the use of second hand technology to educate the school

learners of the continent is a source of contention among many observers, some of
which argue that the use of inferior quality IT equipment to educate students serves
more to reinforce the `digital divide' than overcome it. The counter argument to this
is that access for as many as possible to technology�even inferior technology�is
better than limited and exclusive access to IT for just a few preferred and well-funded
schools.
Providing access to any form of technology in Africa, however, is beset by problems

that often appear to be insurmountable. Take for example the case of Schoolnet
Namibia, an organisation that equips schools with computers and computer-based
learning materials. They typically do this using refurbished PCs and a Linux thin-client
solution. Even despite their innovative approach to providing computer access to
schools�and the success they have achieved they face seemingly insurmountable
odds. A recent snapshot of the country's schools looks as follows:
There are approximately 1 565 schools in the country. Of these just 200 have

access to the Internet and 35% of these are considered to be on the danger list as
they lack reliable electricity or other infrastructure like telecommunications. There are
approximately 900 schools without electricity and/or telecommunications facilities.
Almost 300 of these are secondary schools. As of 2004 it was estimated there there was
one computer for every 280 learners and eight teachers in the country. The net effect
of this is that the opportunity for computer access for each learner is approximately
six minutes a week.4
Not only do organisations wanting to grow ICT access in the country have to

overcome the cost barriers of providing new�or even refurbished�PCs to schools
but in many cases they must add to that the infrastructure costs providing electricity,
telecommunications or alternative access methodologies such as wireless and satellite.
Namibia, however, is one of the more fortunate countries in Africa with a PC

penetration rate of approximately eleven PCs per 100 citizens (2004).5 The continental
average is estimated at 1.7 PCs per 100 citizens. Namibia also bene�ts from a range of
strong and active organisations that are promoting technology access in the country
as well as a close relationship between these organisations and the government of the
country. Other countries are far less fortunate.

4 Joris Komen, Schoolnet Namibia, January 2004
5 International Telecommunications Union, 2004 ICT indicators, http://www.itu.int
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4 Language complexity

The language of the Internet is English. This despite the fact that English is by no
means the dominant language of the world. The language of the technology world is
similarly biased towards the English language.
However, in countries with a strong market for software and a proving buying

power, software vendors have seen �nancial bene�t in translating their software into
local languages such as German, French and Spanish.
Unfortunately for Africa, its multiplicity of languages and its signi�cantly weaker

buying power has ensured that local languages are largely ignored. While a product
such as Microsoft Windows is available in at least 40 languages it is only recently
that the software has been made available by the company in an important African
language such as Kiswahili, a language that is spoken by approximately 5 million �rst
language speakers (African Studies Center 2005) and as many as 40 million second
language speakers. Despite the relative number of speakers the low-access rates and
PC usage largely marginalised the language for proprietary vendors.
In late 2004, however, Microsoft announced plans to localise its software for the

language, a process that culminated in an announcement in late 2005. Interestingly,
the growing number of Kiswahili computer users had already become frustrated by
the lack of support for their language and in March of 2004 had already produced
a Kiswahili spell checker for the open source software OpenOf�ce.org suite (Otter
2004).
Similarly Microsoft announced plans in late 2003 to translate its core productivity

tools into a range of South African languages including Zulu and Xhosa. Again
this followed the efforts of the South Africa Translate.org.za project which started
to translate open source software into indigenous South African languages in 2001.
In November 2005 the project released the OpenOf�ce.org of�ce suite in all eleven
of�cial South African languages.

Translate.org.za is a non-pro�t organisation that has as its objective the translation
of free and open source software into the eleven of�cial languages of South Africa.
Originally started in 2001 by Dwayne Bailey, Translate.org.za is funded by donors in-
cluding the South African government's Department of Education, The Shuttleworth
Foundation, and others. The organisation works with a combination of volunteers and
paid translators. Through events like �translate-athons� the organisation recruits vol-
unteers to participate. To date Translate.org.za has translated software such as Mozilla,
Firefox, Thunderbird and OpenOf�ce.org into local languages. Through its online
translation tools volunteers are also translating many other software applications into
local laguages and even into other international languages.
Open source software is and continues to be a key component of the drive to

equip Africa with the necessary skills to enter the information age. Open source
software has also proved to be a very effective bargaining chip when dealing with
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international software and hardware vendors. The ongoing efforts by projects such
as Translate.org.za have been met with similar offerings by proprietary vendors that
previously felt the markets too small to justify localisation efforts.
The tuXlabs project is a non-pro�t orgnisation that uses a combination of paid staff

and volunteers to install Linux thin-client computers into schools in South Africa.6
Originally started in the Western Cape province of South Africa the organisation
recently expanded into other provinces and has installed approximately 150 computer
laboratories since August 2003. Each laboratory typically consists of a central server
and approximately 25 client computers. Anyone is able to volunteer for the project
and one of the principles underpinning the organisation is that volunteers are taught
basic skills through the hands-on experience during the installation process. These
volunteers in turn teach other volunteers and after a pre-determined set of installations
become eligible for free formal training provided by the Shuttleworth Foundation.
The most signi�cant bene�t of open source software is that it has opened the way

for local communities to bene�t from technology without losing their heritage. Users
do not have to learn another language before they can use a PC. They are also able
to customise the software to their own communal needs. And successful projects like
Translate.org.za are easily reproduced in other other countries by other users.

5 Conclusion

Overcoming the digital divide in Africa is no easy task. Even the most basic efforts to
deliver technology to Africa are frustrated by the overwhelming lack of infrastructure,
skills and literacy. And yet there are pockets of hope where inroads are being made in
developing skills and literacy. many of these efforts are being led by dedicated and de-
termined organisations equally concerned with the needs of indigenous communities
as they are with growing technology access. If there is one lesson in the challenges
that Africa faces is that it is vital that technology projects on the continent focus on
the values of indigenous communities as much as they do on delivering technology
products.
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