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Abstract:

Social inclusion is a complex topic that tries tldeess multiple different problems,

among which digital divide. The digital divide ptelm should be looked at from

different perspectives, reflecting the mosaic sf dbmponents (e.g., global digital
divide, skills and education poverty, hardware aadnection lack, etc.), that suggest
different viable solutions. In this paper we enwisia perspective use of Multi User
Virtual Environments (MUVES) — a specific type oféd2.0 applications — as a
possible way to helpful bridge global digital digith disadvantaged Countries, with
specific respect to African nations. We firstly apgch MUVES paradigm to point out

which among their characteristics could be effedyivexploited to support the

cultural background of African populations, then wletch possible benefits and
existing technical constraints linked to the diftusof MUVES in African contexts.
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1. Introduction: global digital divide and social i nclusion in
the Web2.0 era

Supportingsocial inclusionimplies the development of strategies aimed athaimg
and changing circumstances and habits leadingdialsexclusion Social exclusiors

a complex concept used to denote different formmainly related to economical
aspects — of social disadvantage. Generally, segi@dusion refers to processes where
individuals and/or entire communities of people agstematically blocked from
rights, opportunities, and/or resources which pakey role for social integration
(e.g., housing, employment, healthcare, civic eegant). Such condition implies
relevant social consequences, such as povertgnge| psychological alienation, etc.

The so-calledligital divideis one of the many aspects of social exclusion whieyy
impact in many ways on people life. It refers te thap existing between people
effectively able to access and exploit digital oppoities and people who are not.
Digital divide includes both the imbalance in plogdiaccess and in skills acquisition.
Generally, the groups touched by this problem carchmaracterized from a specific
socioeconomic, racial, generational, or geograpimoant of view. The digital divide
has also relevant impact from the perspective efjualities in technology access
across the world: the termlobal digital divide underlines the great disparities in
accessing the Internet and its opportunities (ettutabusiness, healthcare, etc.)
between developed (primarily Canada, US, JaparthStarea, Western Europe, and
Australasia) and under-developed and developingh@ies (such as Latin America,
Africa, and Southeast Asia). This disparity traeegeographical division among
nations (see Fig. 1), whose main consequence isdhdity for developing Countries
to benefit form the information age at the sameepat wealthier ones, further
widening the economical unbalance between the mwaps. Concrete examples of
global digital divide are: lack of affordable anddespread Internet access (personal
computers at home/work, public terminals, Internafes, public wireless access
points, etc.), impossibility to effectively accassommerce facilities (lack of efficient
shipping services, electronic payment networks;epangines able to compare prices
among retailers, etc.), impossibility to access/@ndse information (libraries, maps,
e-government services, newspapers, etc.), impdigsitp coordinate and interact
with other people (e.g., for commercial or politiparposes), and many others.

In order to overcome the global digital divide weed to deal with the following

major classes of obstacles: unavailability of haadbv resources (increase of
penetration rate of computers, mobile devices, labternet connectivity should be
coupled with cost reduction of broadband connegtigap in skills (both among users
and technicians), unavailability of the vast majodf information in languages other
than English, and a certain degree of resistanchaages and innovation in specific
socio-cultural groups (Granovetter, 1983).
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Figure 1 - Global digital divide in 2006

In this paper we tackle the problem of bridging tbmital divide from a
counterintuitive point of view: the exploiting ofase-of-the-art Internet applications
as a possible mean to help developing and spreathieg use of ICTs in
underdeveloped Countries. The main idea behindapgoach is that — given the
current situation in ICTs adoption and use — tf@ldwers” strategy may not be
always be the most appropriate to help those CmsgntActually, in our opinion, it
has at least two limits: firstly it implies a retlss and resource-consuming effort —
usually not affordable —, to try keeping up witkhaological innovations and related
skills, secondly it implicitly requires adapting teestern cultural models. As a
consequence, new ways to solve the problem ardhnvtmrbe explored. In particular,
we think that Internet-based 3D social applicationay be able to offer an
environment quite suitable to help acquiring skiliseful to develop a relevant
position in the information society while — at tkame time — respecting cultural
specificities.

To investigate the validity of our thesis, in 82 wil dig into Web2.0 and Multi User
Virtual Environments (MUVES) characteristics. Iretfollowing 83 we will focus our
attention on the opportunities offered by Secontke Lin helping to gap social
exclusion in African areas subject to the globalitdl divide. Finally, in 84 we
counterpoise possible benefits of Second Life ehtecal constraints to its diffusion
in African Countries and, in 85, we sum up our dosions and trace possible future
developments for this research stream.
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2. Major characteristics of the Web2.0 paradigm and MUVEs

The term “Web2.0” was coined by O’Reilly Media at@nference in 2004 (O'Reilly,
2005) and it has become the label to refer to theafled next generation of Web
applications. Since a formal and agreed upon definiof the Web2.0 paradigm
distinguishing characteristics was apparently insgae to achieve, the participarits
the conference tried to trace a definition startfrgm a draft set of dichotomies
counterpoising Web1.0 to Web2.0 sites and/or saévegoplicationsFrom this very
first draft was already evident that the majoreatiéince between Web1.0 and Web2.0
was the different emphasis put on the role playgdvbb userspassive target®f
one-way information in the first case, agaifisiter)active providersof contents,
interaction models and solutions in the latter.

Due to the strong emphasis on the participative oblusersthe second incarnation
of the Web has been defined “social Web”. The WehbRodel, based on generation
and distribution of information and contents is,fact, much more similar to what
happened in the early stages of the Internet, iinemet was essentially a worldwide
platform supporting computer-mediated communicatand cooperation between
individuals. As a consequence, in the Web2.0 pgmadithe users collective
intelligence is potentially able to fosteclusion(in all of its many forms), harnessing
the wisdom of many to reach innovation and infororasharing. Consistently with
sociologist characterization of postmodernity (seq. Maffesoli, 1996, Bauman,
1991), we observe a renewal in the need for sogigleople rediscover bonds created
through shared interest (both on and offline) dwatlesces in different types of tribes
(see e.g., Cova & Cova, 2002; Cova, 1999) and koetaorks.

This push toward social aggregation takes manyd$and exploits every opportunity
offered by Internet applications. Hence, not onlgllsknown experiences such as
discussion groups, community networks, and blogsoime the arena for social
interaction, but also software applications commahlought for other uses. As an
example, more than five million active subscribgrarticipate worldwide in
Massively Multiplayer Online Games (MMOGS), but mrsficant part of their
experience consists of “meta-gaming” (in-game comigation between gamers
including any type of social interaction not nece#g related to the game
development, such as talking, dating, trading,-etaudlow & Wallace, 2007).

In this vein, one of the most advanced expressioth® Web2.0 paradigm can be
envisaged in the diffusion of sophisticated soeiavironments generally known as
“virtual worlds” (Castranova, 2005).

2.1 MUDs, MMORPGs, MUVESs, and Other Synthetic World s

Thanks to the wide distribution of Internet availi#yp broadband technologies,
advanced hardware platforms and the increasinglaotyuof the Web2.0 paradigm,
online social networks and communities have stattedexploit communicative
opportunities derived from the combination of vattueality and text-based chat
environments. The result has been the creation e multimedia, online,
collaborative (3-Dimensional) graphic environmerdgapporting ongoing social
interactions. Among thenMulti User Virtual Environment$MUVES) — and Second
Life (SL) in particular — are undergoing a skyrotikg development and diffusion. In
MUVESs users interact in a synthetic environmene (thirtual world”), where social
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interaction plays a central role in user-to-usechaxge (Ludlow & Wallace, 2007,
Ripamonti, Di Loreto & Maggiorini, 2008).

The acronym MUVE has been used until recently g¢gdbnto refer to the evolution
of more traditional chats, Multi-User Dungeons/DamséDimensions (MUDSs),
MUDs Object Oriented (MOOs) and Massively MultiptsyOnline Role-Playing
Games (MMORPGSs). MUVEs, in general, do not necdgganesent the same set of
characteristics of a game: they hangespecific goalso reachnor scores They were
commonly referred to as virtual worlds, whereas;ase of the unfortunate history
of the “virtual reality” scientific research pargdi, the “virtual” tag was opposed to
the “real” one. This is the main reason for whigl prefer to define MUVEs as
“synthetic worlds” (Castranova, 2005, De Cindiop&nonti & Di Loreto, 2008): it
conveys the idea not of a different and detachedefd reality (often also connoted
with negative meanings), but of something perhapsatural, but nonetheless
bounded to our everyday life.

MUVEs are online persistent synthetic worlds repnésd using 3D isometric/third-
person graphics and allowing a large number of Banaous remote users to interact.
They are always social environments, inhabited bgtaas (usually two or three-
dimensional graphical humanoids representationsthef users), that may have
“demigod” abilities, such as being able to fly acltange their appearance at will.
Among the more known MUVESs we can list Second Lifeere and Active Worlds,
in addition, there is also a number of intriguiregearch projects going on, such as
Croquet and Harvard’s Rivercity Project.

MUVEs are not simply the last ring of the onlinecisb environments evolutionary
chain: some of them (namely SL) have some evideahd- some more implicit —
characteristics that pave the way to an unforegmessible convergence with the
Internet (and the web) communicative potentialiflasdlow & Wallace, 2007). Both
MUVEs and the Web2.0 effectively couple contenfutdiion and social interaction,
supported by a more intuitive and effective inteefaSL presents very particular
characteristics, since that it has been conceinelddasigned in order for its contents
to be completely and collaboratively built and pd®d by its users (Ondrejka, 2004;
Lessig, 2001). This has strong implications on camity building and social
interaction.

2.2 MUVEs as an augmentation of communities’ actual life

The rampaging diffusion of ICT-based environmentmrting interaction in social
networks (O’Reilly, 2005) has tickled the interedtscholars belonging to a wide
range of disciplines (psychology, computer sciesoejology, economy, architecture,
etc.), that are actively investigating this compfgenomenon from many points of
view and for different purposes (see e.g., Aurigil &raham, 2000; Castells, 2002;
Lastowka and Hunter, 2004; Soukup, 2006; Turkl®5)9

An exhaustive analysis of each of the aforementoresearch branches is almost
impossible (for a brief summary, see: De Cindiopd®nonti & Di Loreto, 2008);
nevertheless, within each of them, some key featuraurally emerge denoting
particular or remarkable facets of the complexti@tawhich binds togethesynthetic
andactual worlds. In particular, the key conceptsidéntity, relationship andplace
have emergeas central to this field. The analysis of the &tere focusing on the
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linkages holding together their actual and virtuadrsions, buds three major
observations (see Tab. 1), that lead us to veRfpdmonti, Di Loreto & Maggiorini,
2008) that synthetic and actual worlds overlapersgct and interact to “augment”
each other (Mitchell, 2003; Wellman & Haythornthteai2002), instead of being
counterpoised (see Fig. 2), as traditionally supddsy the Cyberculture framework
(see i.e., Markham 1998; McKenna and Bargh 1998).

Observation 1 online identity is an extension of personal actual identity, whishsocio-
culturally constructed and evolves over time baththe actual and in the
synthetic worlds

Observation 2 online social networksemerge, in the space of possibilities created hey| t
Internet, as extensions of actual ones; in thixgse “online identities” can be
involved as well

Observation 3 synthetic places are the extension of actual, public and privatacep. They
augment people’s possibility to interact in onlgueial networks and, at the same
time, are affected and shaped by social interastion

Table 1 -Observations about linkages between actual andavildentity, relationships and places
This has at least three major implications:

1. online identity, relations and places can intetaaffectively augment people
actual social life and networks

2. online communities can be a mean for augmentinglpeactual life (De
Cindio, Ripamonti & Di Loreto, 2008),

3. this is particularly true when the environment supipg ongoing interaction
in social networks takes place in synthetic worlite SL (Ripamonti, Di
Loreto & Maggiorini, 2008), that are becoming mared more an extension
of people everyday life. SL does not provide itergasvith an alternate reality,
but augment and add “value” (which should be implin the notion of
augmentation) to their actual life.

Virtual

Actual

Identit . .
/ Relationship

actual/virtual identity

public self presentation - SIS of - [EEE

reputation . relationship

meetings
social networking

public and private (themed) areas "*-.
public and private discussions
sense of place

Space

Figure 2 - Relation between actual and virtual worlds (Ripathdi Loreto & Maggiorini, 2008)g
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Thanks to augmentation, the value perceived by &3idents is increased not only
along each dimension, but also by their mutualrpiég. In Fig. 2 we sketched the
superimposed interactions that take place, on tteeh@and among identity, relations
and place, and on the other hand between theimlaeind synthetic expression.
Online identity, relation and place extend theiflio¢ counterparts; similarly, rules
which regulate their interactions behave in the esamay for both the synthetic and
the virtual worlds. This double circular interactican support people’s actions in
both worlds in an effective way by creating a tembgy-enabled environment which
is appropriate for augmenting social interaction.

Last but not least, it is worth underling that, lghihe majority of “social software
applications” could be seen as means to augmenalaldfie, it is our convincement
that SL, beside being among the most renown and agethetic worlds, present
several specificities making it more effective (s&pamonti, Di Loreto &
Maggiorini, 2008 for a detailed discussion).

3. Opportunities offered by SL to gap social exclus ijon in
areas subject to the global digital divide

Anthropologists and philosophers have always reizegnthe richnessef community
life andsense of communiin African cultures (Hicks, 2003). Actually, thdeia of
mutual interdependence among people is fundamientaany African tribal cultures,
which recognize the existence of any individuah@saningful only in relation to the
community to which she belongs. Kinship ritualslgted to pregnancy, birth,
adolescence, marriage, death, etc.) in Centralcafrivillages, for instance (van
Binsbergen, 1992, Turner, 1968, Van Velsen 1971¢, iastruments to change
biological human individuals into competent sogakrsons with a marked identity
founded on the local community (van Binsbergen,1)9&lthough the reality of
African cultures is variegated, we dare say thagplemsis on social relations seems to
be a common trait gathering a large number of Afriethnic groups, similarly to
what happens for common traits flooding across gema, American, or Asian
populations.

It is noticeable that, when radical social changegt in the society, the sense of
community survives nevertheless. As an exampleutfitout the twentieth century,
rural populations of Africa have struggled througlumerous organizational,
ideological and productive innovations, combiningcdl practices with outside
borrowings to reconstruct a new sense of communitgn attempt to revitalize,
complement, or replace the collapsing village comityuin its viable nineteenth
century form (van Binsbergen, 1998). As a conseggieseveral authors underline
that: “healthy and genuine development policies in Afriasst be founded upon the
principles and patterns of African civilization. greatest cause of distortion in
African development policies is the fact that ppinakers have crafted development
policies for Africa out of the principles and patie of Western civilization”
(Vilakazi, 2002) This strong emphasis on the necessity to take astmunt local
civilization — that is based on the sense of comitguifie — in any attempt to craft
development projects, leads us to suppose thanaémdical solutions aimed to
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supporting and augmenting social networks and coniies could be of help in
introducing digital innovations in African Countsie

To verify under which conditions this thesis coblel viable, in the next paragraphs
we will dig into possible benefits of MUVESs diffusi in Africa, counterpoising them
to technical constraints that may obstacle theap#dn.

3.1 Third sector and other social realities in SL: practical examples
of possible benefits for developing Countries

Since its creation, SL have always been a places wautual help and sense of
community have been developed and nurtured (Rymaszeet al., 2007). This is
true in general, and not only for the third seckmr example it has always existed in
SL volunteers lending a helping hand to confusetidisoriented new residents. They
usually are veterans residents welcoming newbiésadiering round-the-clock (SL
inhabitants trespass the whole set of time zoneg)estions and classes about how to
use the client software and how to exploit SL reses. Long before many people
outside the synthetic world realized the poterdfabL as a tool for social change and
non-profit fundraising, veteran residents did. Famng for Red Cross, American
Cancer Society, etc. are the norm in SL since 2@t is to say only one year after
its inauguration), leading, in the case of the Ainger Cancer Society in 2006, to raise
more than 40,000 USS$.

Non-governmental organizations (NGOs) are alsoesspted in SL: an entire island
(Nonprofit Commons) hosts the Non-Profit Global Wetk, with the aim to raise
awareness and to help creating synergies and nretwalr collaboration around
specific problems. In the same vein, campaigningah represented: an enlightening
example is the protest set up during autumn 20GUpport Myanmar monks protest
against the repressive government (Fig. 3). Supmgpthe monks into SL had the
result to raise the attention of media worldwidetlo@ solidarity movement across the
nations.

Intriguing experiments of social inclusion have gand still are) carried on in the
health sector: SL have been used to help, e.g/iveus to stroke and autistic people
in (re)creating social interactions. Anyway, acticammed to foster social inclusion
through SL are so many, and ranging different seald scopes, that it is quite
impossible to list them all. We will now devote oattention to two case-studies
related to the global digital divide in Africa.

Figure 3 - Campaign to support Myanmar monks (Autumn 2007)
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3.1.1 The Harambee Gwassi-Kenya project and SL

The Harambee Gwassi-Kenya project has been prombtedthe Brownsea
Foundation, which, since 1983, with the support Werld Scout Bureau Africa
Regional Office, has set up a cooperation progm@nsélf-development, called Italian
Kenyan Scout Development Project (IKSDP). The HareenGwassi-Kenya project
is aimed at fostering socio-economical developnietiie peninsula of Nyandiwa, on
the Victoria Lake, in the Gwassi region (that stfffom serious problems of social
exclusion) not through mere financial assistancg,dy promoting cooperation and
local involvement ("harambee” stands for “workingéther” in Gwassi idiom).

The Harambee Gwassi-Kenya project and the ItalReté delle scuole SIT” (SIT
Schools network) have in place a collaborationujgpert the diffusion of multimedia
e-learning systems in the primary and middle schablthe Gwassi area. The main
purpose of this collaboration is to collect andrehgdidactical materials and to create
linkages between teachers and pupils of the twon@ms. The SIT network belongs
to the European Network of Innovative Schools (ENESnetwork of European and
Italian schools, sharing the goal to adopt new HBased solutions to innovate
schools and education by integrating in the edanaticurricula, activities aimed at
achieving skills to exploit digital technologiesniew and creative ways.

Starting form December 2007, the joint Harambee-@idject has moved its first
steps in the synthetic landscape of SL. During €Ifmas holidays a small “charity
market”, hosted on the virtual land of the Laboratof Community Informatics
(LIC) of the Department of Communication and Infation of the Universita degli
Studi di Milano, opened in SL, with a double goalising funds and — mainly —
raising attention and awareness by promoting sewetetives related, e.g., to the
digital divide problem and to the achievements gdim the Gwassi region (Fig. 4).
In that framework took place a number of eventsordmation meetings among
teachers of schools belonging to the SIT netwoikut scattered across the Italian
territory —, joint SIT-Harambee workshops about theital divide in Africa, fund
raising, etc.
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Figure 4 - Debating about social inclusion
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3.1.2 Uthango and Virtual Africa in SL

Uthango Social Investments is an NGO company lacate Cape Town, South
Africa, that is positioned on the meso-level betvethe corporate sector,
development agencies, governments and the actoahaaities they serve (Uthango
is a Nguni term indicating the traditional circulaiaal where families protect their
livestock, encourage dialogue, and make importagisibns). Uthango has a long-
date experience in the area of social entreprehguesid community development,
and they have been awarded by Impumelelo, recognizhat sustainability
innovationandaccountabilityare the key principles in their approach.

Uthango is greatly interested in transferring kremige from Western to African

societies by using the latest ICT-based media aypdpdrtnering with research
institutions, focusing in particular on practicgpdication of academic research for
finding workable solutions to poverty-related issuén their fight to the lack of

economic freedom, they try to “translate” the cogte social investment ideas of
companies into sustainable, well-monitored pub&odfit programmes. In these
actions they seek the involvement of local commesijtin order to truly understand
the local poverty-related challenges and takindotimation poverty" as serious as
any other kind of poverty.

Figure 5 - Uthango offices and their Virtual Africa in SL

11
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During 2007, Uthango Social Investments startedogxy the opportunities offered

by SL. They became the first African-based companySL (Fig. 5) and soon

organized a meeting with the CEO of Linden Labwider to share their project:

using SL to create awareness around their prograname to establish linkages and
partnerships. They organize meetings and confeseirteSL to raise attention of

companies on the problems of connectivity and act@dCTs for Africans and to

bridge a part of the digital divide by ensuringlace for Africa in the evolution of 3D

worlds achieving strategic experience in developaifipctive and productive 3D

interactive environments.

4. Possible benefits of SL and constraints to its d iffusion in
Africa

According to our experiences with the Harambeegatagnd with the outcomes of the
workshops organized by Uthango, it seems that akymrssible benefits deriving
from the adoption of SL could be envisaged (Tab.S2) can be used not only as a
tool to amplify campaigning, fund raising, and tocdis attention on immediate
problems, but — since it is a place able to effetyiaugment communities and social
networks —, it could be exploited to diffuse andhghe different cultures and to create
social networks spanning worldwide, thus bypassiggite easily” economic,
technical, and/or political barriers. Clearly, thieategy should not be to “create an
avatar for each person in Africa”, this would beamiegless and of no use. The real
advantage can be envisaged in supplying a medeataliridge the distance existing
between individuals, create opportunities, and eochpeople and communities with
the rest of the world (exactly as proposed by UgiednThe creation of Virtual Africa
paves the way to the diffusion of information abdédtican culture directly from
African sources (not mediated by Western cultugace SL allows people of
different Countries to interact directly) through anvironment essentially based on
real-time social interaction. This could reach mareaningful results in creating
attention and linkages, than more traditional comication ways. Moreover,
creating and diffusing skills about frontier teclogies and applications, able to
match with cultural traits characteristics of ingligus cultures — instead of trying
relentlessly to fill the skill gap on consolidatsdlutions —, may be of help in
generating virtuous circles capable to create nepl@yment opportunities.

Unfortunately, there are many constraints (Tabr2venting SL from being widely
available. There is a general lack of technicdlskionnectivity may be unaffordable
even for medium-sized companies; and the alreagioged infrastructure might not
be sufficient to manage the required service leMgreover, in some cases, there is
also a political resistance from governments tanpethe use of applications not
allowing a direct control on the information flow.

Non-technical constraints may vary consistently agalifferent Countries and
requires a highly contextualized analysis, whicleggdeyond the purpose of this
work. For this reason, we stick to the analysipurk technical constraints.

12
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MAJOR EXISTING CONSTRAINTS

TECHNICAL CONSTRAINTS NON-TECHNICAL CONSTRAINTS
1. Computer penetration rate 5. Skills diffusion
2. Internet connection penetration rate 6. Costs of hardware and connection
3. Performance of deployed hardware 7. Political/economic barriers
4. Capabilities of existing infrastructure

M AJOR POSSIBLE BENEFITS

8. Bypass of political barriers

9. Diffusion of indigenous culture

10. Creation/development of (international) social reatws

11. Creation of working, commercial and business opputies

12. (more effective) fund raising

Table 2 —Possible benefits and constraints related to tgtamh of SL in disadvantaged Countries

4.1 Technical constraints to the diffusion of SL

SL is a distributed environment where advanced lgcap clients get connected to a
grid-like infrastructure. Every node of the gricdhsua software module (a simulator, or
sim) managing a section of the synthetic world. Thisastructure as a whole is
responsible to make content available to each atedeclient. Content can be
divided into two kinds: local (to the sim) and gébk{to the grid). Local content is
managed by each sim and includes local policies alhdyeometric primitives
composing the environment. Global content, whicm@naged by a centralized server
(asset server), includes all system-wide infornmatghared from all nodes, like
accounts data and global resources such as textiesn a user connects to the
infrastructure her client communicates directly wthe sim where the avatar is
located. The hosting sim will take care to send iafbormation and resources
regarding avatar’'s surroundings in a streaming-fdghion, thus sending them over
the network like a continuous flow. From a techhigtandpoint the grid can be seen
as a huge distributed database continuously pmayiénvironmental information to
3D visualization clients. This organization has #uantage to improve scalability,
but is pushing all complexity to the edge of thieastructure (the clients).

4.1.1 Platform technical requirements

For the present work the server side is of limitgdrest (since owned and managed
by Linden Lab): hence, we will examine only thesnoli side of the architecture.

Resource requirements on the SL client side aretlynoslated to the hardware
platform and the network connectivity. From the dveare point of view,

requirements focus mainly on graphic card and CBdopnance. While the latter
can be fulfilled even with a three or four yearsl alesktop PC, the former is

13
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extremely demanding and can severely affect the exggerience. This is due to the
fact that all the burden of 3D visualization sits the client. It is also true that very
little manipulation is needed for the streamingteot but for some encryption and
decompression, explaining lower CPU requiremerttg. fetwork constraints, despite
the fact Linden Lab specifies only a generic br@amtibconnection (cable or DSL),
proved to be the most critical point. For the useperience to be satisfactory, the
network connection have to provide large bandwiéttpose a low latency, and be
reliable in term of packet loss. If the availab@bdwidth is low, the streaming system
will take too long to let the client build the erment, and, even so, texture coming
from the asset server might get delayed, drawingemvironment made of gray
blocks. A low end-to-end transmission delay is reggliin order to obtain reasonable
interaction and communication. In a network witgthiransmission delay point-and-
click interaction may not be reliable, because otleatars or objects may have
moved, text messages between avatars will be noagige to be kept in the right
order, and voice conversations will not be undeddale (acceptable delay values for
this kind of applications are typically between 20d 100 milliseconds). The SL
client application makes a mixed use of TCP and Uibétocols; UDP does not
provide data retransmission and is a typical chtceeal-time media diffusion (i.e.,
voice), while the TCP protocol provides a byte@tne connection using
retransmission. If the network reliability is lomdia lot of packets are discarded on
the way to the client UDP will be missing of manmyfaormation causing voice
conversations not to be comprehensible and the @&f transfer will use an
extremely reduced share of the available bandwititl to its congestion control

policy.

4.1.2 Technical constraints limiting the diffusionof SL in poorer Countries

Developing Countries are generally characterizedldok of both state-of-the-art
technical equipment and communication infrastruietim order to better understand
the technological issues in Africa, the contineanh doe split into three regions
homogeneous for the level dfgital opportunity(see ITU 2006): south, north, and
center (Fig 6). The Digital Opportunity Index (DOhas been devised by the
International Telecommunication Union (ITU), andkased on 11 ICT indicators
grouped in 3 clustersopportunity infrastructure and utilization. These indicators

benchmark the Information Society with the purptseestimate how accessible
digital communication is for the population in aesfic Country. DOI values range
between 1 and 0, where 1 implies a compdiggéal opportunity

Slightly obsolete Desktop PCs are available allrakie continent at prices somewhat
higher that Europe and US standards. Generally hidware is powerful enough for
SL. Anyway, while the retail price is almost comdtaverall the three regions (due to
the lack of internal production and tax on impqrtsglaries in some areas can be
extremely low dropping below 250 US$ per year. Assult, owning a PC for private
use is often unaffordable. Moreover, especiallythe center region, hardware is
subject to adverse environmental conditions (dwster, heat), suffering from
excessive degradation.
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Figure 6 - Digital opportunity index for African Countries

From the point of view of network communicationragtructures the situation varies
a lot across the three regions. The southern regitimee most advanced by far, also
thanks to the sub-marine cable (SAT-3) skirting test coast from Portugal to
Republic of South Africa. Dial-up technology is dable to households but

connection fees are not affordable for middle awler classes. DSL technology is
available in big cities as well as HFC cable comine¢ which is also deployed in

suburbs. Connection fees are quite expensive,@8AT-3 being under monopoly of
the government. From a technical standpoint DSL @abdle connections support the
minimum requirements to use SL, dial-up, being tédito 54 Kbps could be used in
theory (client bandwidth can be limited to 50 Kbhp&hyway, using SL with dial-up

is a frustrating experience: the time requiredigpldy an environment will be in the
range of minutes. Some Countries of the north regtbanks to its closeness to
Europe, have access to DSL and dial-up; neverthétesdeployment is not as wide
as in the south when compared to the populatiorsitierfor lack of pre-existing
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infrastructures. The center region, finally, hasrhe no access to the mentioned
broadband technologies.

Wireless technologies are worth a separate dismussiireless networks, due to the
reduced infrastructure requirements are the pedesolution, especially where few
users are spread across a wide geographical arédri¢a mobile phones outnumber
landlines by 5 to 1 and the ratio is consistenttjhbr in the sub-Saharan region. The
wide availability of mobile technology is leading & strange phenomenon where
dial-up via GSM is less expensive than landlinefddmnately, GSM bandwidth is
only limited to 9.6 Kbps, making it unusable for.S&ESM is not the only wireless
technology available: satellite phones have beatelwiused in the past. A satellite
phone connects to orbiting satellites and provideraection speed ranging from 60
to 512 kbps, even if connection parameters arewsdedor SL, connection fees have
always been extremely high, making their adoptiompractical. Satellite dish
technology, instead, is proving to be an intergstalution to connect rural areas to
the Internet and has been adopted by the HarambeasstKenya project in
Nyandiwa. Provisioned bandwidth can be extremelghhibut, unfortunately,
transmission delay can vary from 500 to 900 milseds, and the channel reliability
will be very poor if the dishes are not perfectligaed, making the use of SL quite
difficult. Despite these limitations, Nyandiwa peal/to be an interesting case study:
while in Western Countries there is a strong catreh between urbanization and
availability of broadband services, in Nyandiwa tpposite phenomenon have been
observed: availability of broadband connection tedan increment of the local
population and urbanization, increasing qualityifef in the surroundings. Thanks to
this result the Brownsea Foundation is planning etdend the network from
Nyandiwa to nearby villages using hiperlan techgglo

In Africa, terrestrial broadband wireless is aualiéavia long-range WiFi connections,
but its availability right now is limited to bigteés and suburbs, thus, not giving a real
advancement when compared to DSL and Cable. Regrtether wireless
broadband technologies are in the works: WIMAX dgpient has already been
envisioned in 2005 and Orange (former Telecom Fp@amnounced in December
2007 the launch of a WiMAX network in the Centrdtiéan Republic (Fellah 2005,
Garza 2007); UMTS deployment have already beeneaddd, also in 2005, by ITU
and the African Telecommunication Union (ATU) (UMT&um 2005). Despite this,
to the best of our knowledge, currently they are¢ yet available for residential
access. The prominent cause is that there is #isagr diversity in the regulation of
unlicensed bands across the continent (Neto, BeSlilkett 2005; Lee, 2007) and
between the different Countries we can observe dewiange of licensing
requirements, power supply, service restrictionsd aequipment certification
requirements.

As a final remark, even if technologies currentiyaidable in Africa seem not yet
ready to accommodate enough resources for SL akd tham available to the mass,
the forecast of Uthango is that, with the alreathnped deployment of three more
backbone cables, bandwidth limitation will be owene in the next 3 or 4 years,
diverting the problem to hardware, accessibilityd appropriate content.
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5. Conclusions and future work

In this paper we have tackled the problem of globajital divide in African
Countries from the perspective of the opportunigésred by Web2.0 paradigm as a
mean for exploiting local cultural specificities fiaster development. In particular we
have focused on Second Life, that — being amongntbst evolved expression of
support to communities life and social interactien prospectively has the
characteristics to become a viable media to dirhithe digital gap between Western
and African Countries. Despite the fact that SLrabteristics seems to match so well
with several African cultural specificities (namehe value attached to the sense of
community) our assessment of the technical sitnaticAfrica has outlined a number
of technical and organizational constraints lingti&L diffusion. Our feeling, shared
by Uthango, is that MUVEs — and SL in particularas,a way to distribute African
culture without mediation of Western ones, coulaym key role in the coming years,
only if the network infrastructure will grow up,ahks to the efforts of NPOs and ITU
(like the Africa 2008 ITU conference).

Beside this first exploratory work prominently f@ad on connection issues, we think
further study will be necessary to better undexstamd define viable ways to exploit
SL for social inclusion. Actually, being SL a “newnedia endowed with its own
interaction characteristics, the opportunitiesfiers are still largely unexplored and
misunderstood even in Western Countries. Moreaiere hope to effectively couple
SL with African culture, an assessment of SL irgteef usability (especially with low
profile hardware equipment) in all its specificitiée.g., cultural issues, language
problems, etc.) will be needed.
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