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Introduction

Many people like to think that mankind is at thevdaof a new
era, that of an age of enlightened communicatitverd are many persons
who think that new digital technology will chandeetway people live,
work, do business and interact. This leads reseesdind organizations
to think that the so called information age wiling great change and
development, and so countries all over the workl iavolved in con-
structing the necessary Information and Commurooaflechnologies
(ICT) infrastructure, in order to meet the challesgf the information
(digital)! society of the 2%t century [Uimonen, 2003].

This paper deals with the role of Information anair®nunication
Technologies in Development (ICT4D) with specidkation to the po-
tential of Open Source Software (OSS) in helpindgtioige the Digital
Divide. Herein a great amount of emphasis is paidhe role of Open
Source Software (OSS) in the important developrfieltt of Knowledge
Management by their input for improving knowledgamagement which
is seen as a prerequisite to the advancement dfribe/ledge Society in
developing countries. The objective is to reviewd aiiscuss the concept
of Open Source Software (OSS) and Knowledge Manageim the at-
tempt to bridge the Digital Divide.

! A digital society is a society that is well advaeddn the adoption and use of digital
technology into daily life at home, work and focreation.
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Defining ICT

The term IT has recently been expanded to Infownaand
Communication Technology (ICT) in recognition oétgrowing signifi-
cance of communications technology to access tieenet, send email to
other institutions, to video conference, and solGii. therefore combines
telecommunications, computing and broadcastingcawers any product
that will store, retrieve, manipulate, transmitreceive information elec-
tronically, including telephones, faxes, computerd televisions.

In order to arrive at a working definition of ICi[,seemed easiest
to make an assessment of the existing definitionghat way they agree,
and just where the big differences are. Here fal@auist of definitions
[STILE, 2004]:

— A convergence between computing and communicafiamsing in-
formation and communication technologies (ICTs).

— Originally, that is to say a few years ago, onemefd to IT (Informa-
tion Technology). Now the Internet has infiltratear daily lives and
the transmitting of information via the digital higay has become
very important. One can no longer refer merelynimrimation Tech-
nology, but also of Communication.

— Three major innovations gave impetus to an ongtiagsformation
of our economic and social environment. Thosetaeeswing of elec-
tronic industries to digital technology, the largmale marketing of
personal computers and the launching of the Intelethree inno-
vations still interact to produce ICT convergenoel &volutions to-
wards a “knowledge based economy” and an “inforomesiociety”.

— Activities which contribute to the display, process storing and
transmission of information through electronic nean

— To understand the very notion of ICT, convergersceéhé word. Since
that technical swing towards digital technologi@é electronic appli-
cations could be seen as different products ofwonied technology
i.e. “Information and Communication Technology”. ®early exam-
ple of ICT convergence is the crossing of photocamachine and
telephone, leading to the creation of fax. But thest spectacular
achievement in this area is convergence of compautdrtelephone
that resulted in the upsurge of the Internet.

— Although the technology (in the form of computesg)s pioneered in
the Second World War, it's huge potential only lmeedully obvious
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with two events of the 1980s. The first of theses e miniaturiza-
tion that was the result of a number of importamtowvations in the
semiconductors industry (first the transistor, thiee integrated cir-
cuit, and finally the microchip). This led to smalhd cheap com-
puters that could be afforded by large amountssefss The second
event was the linking of computers in networks, #mel linking of
these networks by existing telecommunications teldgies (tele-
phones).

— The greatest boundary breaking characteristic af &Gd its ensuing
electronic networks is the possibility to efficignstore, process and
disseminate information. It is upon the basis a@&sth characteristics
that a multitude of developments has been made.

In this paper, ICTs are understood to be “techriekthat facili-
tate communication and the processing and transmigg information
by electronic means”. These are sometimes categbiizto 'old’ tech-
nologies (radio, television, telephone, etc.) anew” technologies (com-
puters, Internet, satellite communications, digitedio/TV, etc.) [Mathi-
son, 2003]. This discussion, however, is restri¢tedlectronic technolo-
gies and in particular to computers, computer @ogrand the Internet.

Information and Communication Technologies (ICT) and develop-
ment

Information and Communication Technologies (ICTas¢ a sig-
nificant part of the current trend of cultural aedonomic globalization.
Over the last few decades, enormous capital has ibgested to extend
the reach and application of ICTs. Those who supiis “information
revolution” see potential benefits in a wide rammjeareas and hope that
Information and Communication Technologies (Infotima and Com-
munication Technologies (ICT)’s) will have a posgtiimpact for the
economic and social improvement of underdevelopednities. This
hope is referred to as “the digital dividend”. Haxwee some detractors
have cited the fact that this actually leads teaf’e exclusion from the
information revolution which will only intensify ¢ poverty levels in
many countries and among nations. This fear has brpressed by the
phrase “the digital divide”.
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The digital divide, commonly understood as the bapween in-
formation and communications technology (ICT) ‘hsivend ‘have-nots’,
has emerged as an important issue of our timesliadye to the uneven
diffusion of the Internet. Quantifying the magnituend monitoring the
evolution of the gap between ICT ‘haves’ and ‘hawets’, as the issue
was initially expressed, can be achieved by thelatess number of users
or the overall penetration rates. As long as frame period to the next
more people use the Internet, there are more ‘hares fewer ‘have-
nots’ [Sciadas, 2005, p. 11]. In the global persipec divide exists be-
tween developed and developing countries. The gtiibale refers to the
divergence of Internet access between industrdlaed developing so-
cieties. Developed countries are considerably amkérnn terms of IT
infrastructure and access to the Internet, whiale ghem even further
opportunities for the creation of more wealth, remutdistancing the
already underdeveloped nations.

Although the Internet is not readily accessiblehie majority of
the world’s poor at the present time, the commertsa of the Internet
has focused attention on the basic need of humiaigs& communicate
relevant information with each other. Societieséhalways applied tech-
nology to meet this need: from jungle drums to sensignals, the print
media, Morse code, telephone, film, radio, tel@rsietc. In the broadest
sense, all of these are examples of ICTs. Rececussions relating to
ICTs are specifically concerned with electronichtemlogies that have
emerged over the last century or so. However, comuse of the adjec-
tive “digital” is unfortunate because, at this gaimtime, the most wide-
spread ICTs are not digital technologies. For eXxam@adio and televi-
sion are primarily analogue technologies. Long teftCT for Develop-
ment’ (ICT4D) became fashionable, “old” technolmgikke radio and
television had been used to disseminate informaimong the poor. As
a medium for delivering information directly to thaderprivileged, these
technologies can achieve far wider outreach at mlowrer cost than
Internet-based approaches. However, comparisoiffefeht ICTs should
not be restricted to outreach and cost consideratidn important area of
innovation in ICT for Development is to exploit tharticular strengths of
different ICTs by combining them to deliver a mammplete communi-
cation package.
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K nowledge M anagement

Knowledge and information are increasingly becomntimg main
factors of production and exchange and this haomajplications for
developing countries. Technological innovations saoe numerous that
they are radically affecting the competitivenes®fleavors, enterprises
and even countries as a whole. Behind these imprents are the spec-
tacular improvements in Information and Communamatirechnologies
(ICT) plus developments in the tools of scientifiquiry and in the codi-
fication of knowledge.

Knowledge Management is the name given to the fseysiem-
atic and disciplined actions that an organizatian take to obtain the
greatest value from the knowledge available tdiafwick, 2003, p. 40].
Although there is no agreed definition of “knowledganagement”, the
term is used loosely to refer to a broad collectbrorganizational prac-
tices and approaches related to generating, cagtuand disseminating
know-how and other content relevant to the orgaioisa business. It is
generally understood to mean the sharing of knogdddside or outside
an organization. Since knowledge is not just ariexpangible “thing”,
like information, but actually information combin®dth experience, con-
text, interpretation and reflection which involube full person, integrat-
ing the elements of both thinking and feeling itfedt that the term
Knowledge Management is a misnomer.

As such many organizations see “knowledge sharasga better
description of what they are about than “knowledggnagement”. Ad-
vantages of “knowledge sharing” include its comnems® comprehensi-
bility, along with a certain degree of interactwitnplicit in any sharing.
However, whatever the term employed to describ&ngwledge man-
agement is increasingly seen as signalling theldpreent of a more or-
ganic and holistic way of understanding and exjigithe role of knowl-
edge in the processes of managing and doing ward, aan authentic
guide for individuals and organizations in copinghwthe increasingly
complex and shifting environment of the modern eooyn [The role of
ICTs..., 2002].

Knowledge Management has been greatly facilitatgdnodern
computer-based technology. The availability of neviormation and
Communication Technologies (ICT) — the Internetpiarticular which
allows for the speedy access to information — heenbcatalyzing the
Knowledge Management movement, although one musitatiat the
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WWW in many cases leads to an overwhelming overtifadformation.
The development of tools that support Knowledge &fgment in an
appropriate, easy and user-friendly way is whaieisded to make knowl-
edge sharing a reality among players in lesserldpgd societies.

Information and Communication Technologies (ICTsylay play
an important part in the aforementioned procesResearchers have
stressed that ICTs only serve as a catalyst to lauge management and
cannot deliver knowledge management [McDermott9199evertheless,
it is widely believed that the benefits of specifiTs to knowledge man-
agement are plenty. More recently, electronic degab, audio and video
recordings, interactive tools and multimedia présgons have become
available to extend the techniques for capturind disseminating con-
tent. Although these tools are not yet availablergwhere in the devel-
oping world, they are spreading rapidly and preseahique opportunity
for developing countries to benefit most from teehinological revolution
now unfolding: low-cost telecommunications systezas help countries
to leapfrog ahead through distance education, riistdnealth services,
and much better access to markets and privatergeatimers abroadlhe
roleof ICTs ..., 2002].

Framework of Knowledge M anagement

The key challenges for effective knowledge managerfies in
the transfer of tacit to explicit knowledge and #terage and access of
explicit knowledge. Tacit Knowledge is defined amWwledge that people
possess which are consequential to experiencesepnesent ideas and
principles. Explicit Knowledge is represented btetacts such as docu-
ments or video or audio, which have been createdtamunicate knowl-
edge. The transfer of knowledge from tacit to taiplicit to explicit and
tacit to explicit and vice versa is vital to theokviedge management pro-
cess. Although some of these transfers can takee pléthout the use to
ICTs, they can certainly be well-supported and &thbsing ICTs [Mar-
wick, 2001].

The following figure (1) shows the transfers betwéee types of
knowledge and basic Information and Communicaticechhologies
(ICT) which can aid the process.

As can be observed from Figure 1, there is roonsfwne use of
ICTs in transfer of knowledge from tacit to tacittlthe real benefits can
be assumed in the case of the transfer of exgincwledge.
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Figure 1: ICTs in Knowledge Transfer

TACITTO TACIT

Transfer of knowledge between people
Through meetings and social interactio
Use of technologies like web conferen
ing and electronic meetings

TACITTO EXPLICIT
Transfer of knowledge from peg
ple to physical form
Through development of reports
and manuals or answering querie

ns
c-

form to actionable knowledge in people
Through video, audio or text presen
tions. Browsing through documents

Use of technologies like multimed
technologies, word processing and pr

- Use of technologies like word
processing documents, presenta-
tion tools and email

EXPLICITTO TACIT EXPLICITTO EXPLICIT
— Transfer of knowledge from physical- Transfer of knowledge from one

physical form to another

a- Through text search, queries and
document categorization
a- Use of technologies like searc¢h

es- tools, query languages and data-

entation tools

bases

Source: A. D. Marwickknowledge Management Technology, “IBM Systems Journal”
2003.

Knowledge management process

Knowledge in an organization

goes through manysstefppecome

part of the knowledge management system. Outlirddwbare the key
steps in the knowledge management process.

Knowledge identification

Knowledge requirements for a task or a job arengefiand a list of
sources of information is determined. These souceasbe either in the
form of existing information in books or manuals can come from
workers and other human sources e.g. meeting sugysiems.

Knowledge creation

The information available from the different sowwamentioned above
must now be created e.g. by getting people togethsihare the informa-
tion they possess or by transferring it from masuwald other sources.
E.g. searching for information in on-line or offirsources e.g. Internet
and intranet.

Knowledge codification e.g.

In order to be of use to members of the organimaiwough sharing the
information gained from the previous stages wilksh¢o be made avail-
able in an appropriate manner which facilitatesyeaxcess by the rele-
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vant future users. This can be done through theotissontent Manage-
ment System for intranet or web publishing.

- Knowledge storage

Relevant information should be kept in an easilgeasible form e.g.
compendium of articles or database for efficietrieeal at a later stage.
— Knowledge diffusion and use

Knowledge kept in the abovementioned databases teb@ accessed
and used for the well-being of the organization ahduld be easily
searchable for the location of necessary informagi@. decision support
systems.

It can be clearly seen here that although knowledgeagement
as a process has existed for many years, the enoergéinformation and
communication technologies offers new possibilibéachieving some of
the goals of such a system. In fact it is beconfiagl to think of knowl-
edge management without ICTs. As organizationseasingly rely on
ICTs as their primary tool in knowledge managemant each organiza-
tion with its own unigue knowledge requirementspppietary software
becomes expensive and inefficient.

Since the intention here is to major focus on teke af ICTs in
Knowledge Management and how OSS could furthelifaie the devel-
opment of knowledge management in organizationsthacknowledge
economy. For this, a basic understanding of the gperrce software and
the movement needs to be understood.

Open Sour ce Softwar e (OSS) solutionsfor Knowledge Management

In the face of rapidly changing technological adenent, and
the exorbitant cost of proprietary hardware andvsae solutions, which
discriminate against under-developed countriesti@ngting to partici-
pate in Information and Communications Technologi€F's) for devel-
opment, the need for Free and Open Source SoftF@SS) solutions
has emerged. There is a global trend toward FO&@@ts, which have
become viable, cost effective and sustainable pptior their participa-
tion in the ICT4D movement [Kagai, Kimolo, 2004].

Free, Libre and Open Source Software (FLOSS) reptesa new
and growing phenomenon, which is much discussesetdays as it im-
plies a radically new method of production, cooperaand exchange.
Here it is argued that Open Source Software (O®Sidbs its technical
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advantages has a special importance in the cootedg¢velopment coop-
eration.

In the area of Knowledge Management there are sGmpen
Source Software (OSS) solutions available. Thesledie but are not lim-
ited to the following programs: Mbone, Convea, Rggintranet Open
Source, MySource, OpenCMS, Midgard, eZ Publish, ®@ySand Di-
codess. However the most important examples of CBmence Software
(OSS) which can be cited as playing an importaté @ mainstream
Knowledge Management are Linux, Apache Web Semdrthe Mozilla
Web Browser. Linux is probably the most well knoapen-source pro-
ject today with its popularity being due to thetfélcat it is platform-
independent (it operates on wrist watches, cellplanes, mainframes,
servers) and most of the software programs thabruit are provided for
free. Additionally it needs fewer resources to aperthan other proprie-
tary solutions, which makes it ideal for the deyp@hg-world situation.

Apache is an application that runs the serversgtmes and de-
livers documents on the World Wide Web. It runs enthran 60% of the
web servers [Netcraft, 2007] used in the world @nchn be tailored to
meet the requirements of individual sites, allowiinip serve the needs of
both small and large sites. The (Mozilla) Web Brews a free, cross-
platform Internet software suite, whose componentkide among other
things a web browser and an email client which lbarconsidered most
basic for the development of Knowledge Management.

PHP and MySQL both are part of the open source aamtsnand
any system developed using this can easily be imgiéed in any server
like Windows, Linux, Unix and many other serversend PHP and
MySQL can be installed. All the knowledge Managetiewnls require-
ment for processing logins, storing contributiostng messages, feed-
backs, expert approval etc are managed by using $ifipt and data
storage is taken care by MySQL database.

Mbone is currently of practical use for shared camivation
such as videoconferences or shared collaborativkspaces and Moodle
is a Free, open source PHP application for produtmternet-based edu-
cational courses and Web sites on any major phatf@unux, Unix, Win-
dows and Mac OS X). Courses are easily built upgusaiodules such as
forums, chats, journals, quizzes, surveys, assigtsnevorkshops, re-
sources, choices and more. Moodle supports lo¢@liizaand has so far
been translated into 34 languages. Moodle has designed to support
modern pedagogies based on social constructior@athfocuses on pro-
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viding an environment to support collaboration, mected knowing and
a meaningful exchange of ideas.

A Wiki or wiki is a website that allows any userddd content, as
on an Internet forum, but also allows that contenbe edited by any
other user. A wiki enables documents to be writtetiectively and
hosted on the internet. One of the defining chargtics of wiki technol-
ogy is the ease with which pages can be createdipaated. Generally,
there is no prior review before modifications aceepted, and most wikis
are open to the general public — or at least anydme has access to the
wiki server.

A weblog, or simply a blog, is a web applicationiefhcontains
periodic, reverse chronologically ordered postsaoccommon web page.
Such a web site would typically be accessible tp laternet user. Blogs
run from individual diaries to arms of political mpaigns, media pro-
grams and corporations, and from one occasionaloatwd having large
communities of writers. A weblog is often run thghua content man-
agement system or CMS.

Document manage systems (DMS) are used as a m@pyositor-
ganizational documents. User can upload new doctsm® folders,
change them and make searches. A good systendghrawlide a way to
create a hierarchy of documents, user access tiglitdders and full text
search. Usually these systems provide version @ontodules whereby
multiple versions of the same document are stofigds allows for look-
ing at changes between different versions andeketry old versions of
documents.

Anyhow, despite the attention given to open sofenand its po-
tential benefits to organizations and governmehis situation at present
would suggest that there is a long way to go beftocan be widely used
and network externalities comes into force. Thecady, the benefits of
OSS are obvious and organizations and governmeanikivoe tempted to
adopt but the practicality of OSS remains an issue.

While identifying the opportunities that open sauaffers for de-
velopment, it must also be recognized that theeesame challenges in-
volved. The relative novelty of open source, imterof business and de-
velopment models, requires a certain degree oftatiap by providers as
well as users. Moreover, compatibility with exigtigystems can be prob-
lematic. With regard to practical difficulties ¢ worth noting that the
number one challenge is that the open source med&ry new. Devel-
oping countries may have difficulties in acquiriagough technical com-
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petence to develop their own software and to shiéke at the same level

as other participants. Another challenge is migratwhich can be ex-

pected when moving from proprietary systems to cgmamce. The great-

est challenge may not be technical, but human smest people do not

like to change from one system to another: thetyrpsst any change.

There are many reasons why this movement is notirgpias

much ground as it should in the developing worlthokg these:

— The lack of focus on user interface design whialsea users to pre-
fer proprietary software’s more intuitive interface

— Open Source software tends to lack the complete anwssible
documentation that retains users. These projectsttehave a major
problem with providing decent documentation — iéylprovide any
documentation at all. Because they don’t have @ractual responsi-
bility to provide this documentation, it's usualhiytended to be a gen-
eral guide rather than a complete manual that yawidchand to
a novice.

— Developers focus on features in their softwareherathan ensuring
that they have a solid core.

— Open Source programmers also tend to program Wwemselves as
an intended audience, rather than the generalgubli

— Lastly, there is a widely known stubbornness by rOpeurce pro-
grammers in refusing to learn from what lessonppetary software
has to offer.

If Open Source software wishes to become widely ws& em-
braced by the general public, all fieéthese issues will have to be over-
come.

Conclusion

Over the past few years, open source software leared into

a serious alternative when considering new softw@nmeanizations in
developed and developing countries are increasioghsidering replac-
ing proprietary software packages with open soyaekages. Govern-
ments in developing countries too are looking torfglate ICT policies
based on open source software. Open source sofoifare many advan-
tages but it has its disadvantages as well. Hegesisort list of some of
the advantages and disadvantages of OSS.
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Advantages:

— Reduced costs and less dependency on imported dlegynand
skills.

— Affordable software for individuals, enterprise &advernment.

— Universal access through mass software rolloutowititostly licens-
ing implications.

— Ability to customize software based on unique regments.

— Lowered barrier to entry for software businesses.

— Lower security risks because of custom made paskage

Disadvantages:

— Lack of technical support.

— Most open source software is not very user friendly

- Difficulty in finding the right package, as operusce software is not
marketed well.

— Lack of critical mass as few users exist and natyrapplications are
designed to be compatible with other open sourftevare.

The above factors make OSS a complex phenomenois ttfi-
cult to understand by traditional thinking [Peders2000]. It is first nec-
essary that the concept of open source be unddrsteth before it can
diffuse into economies and organizations. OSS day @ big part in ef-
fective knowledge management in organizationshas@easing number
of tools are being designed and developed for tivpgse. But, for the
popularity of OSS to grow, especially in developicmuntries, govern-
ments must formulate ICT policy accordingly to irope awareness and
integrate an OSS policy with its education, adntiat®on and e-
governance policies.

But, before governments are entirely convinced tivenforward
several issues, such as those illustrated aboee, toebe addressed. Nev-
ertheless, OSS is set to play a major part in tpkie benefits of digital
age to organizations and economies in developingtces.
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Summary

This paper deals with the role of Information ansir®@nunication
Technologies in Development (ICT4D) with specidkation to the po-
tential of Open Source Software (OSS) in helpingtioige the Digital
Divide. Herein a great amount of emphasis is paidhe role of Open
Source Software (OSS) in the important developrfieltt of Knowledge
Management by their input for improving knowledgamagement which
IS seen as a prerequisite to the advancement dfribe/ledge Society in
developing countries. The objective is to reviewd aiiscuss the concept
of Open Source Software (OSS) and Knowledge Manageim the at-
tempt to bridge the Digital Divide.
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Rola otwar tego oprogramowania (OSS) w zarzadzaniu wiedza
Streszczenie

Praca ta zajmuje siznaczeniem technologii teleinformatycznych

(ICT) w zaradzaniu wiedz. Koncentruje & w szczegolngci na ro-

li, jaka odgrywa wolne czy darmowe oprogramowanie (F/OSSjynv
procesie. Przedstawia w skrocie niektére z najbeygezydatnych oraz
popularnych rozwizan z tego zakresu oraz sposob, w ktéry mpgzy-
czynit sie do poprawy dogpu do narzdzi ICT dla krajéw rozwijajcych
sie. Celem pracy byto omowienie koncepcji OSS oraz tyah narzdzi

w zaradzaniu wiedz jako sposobie redukowania przegayfrowej.



