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Tha IFIE AICT sevies publahes state-of-She-art eaits b the fied of mfor-
mation and communication technology. The scope of the seties indudes:
foundeions of computer scienie soltmane theofy and pracce; souation
inlommadion technology applications; communication  sysiems; atems
modelirg and optimzation; inkeemation systems; KT anc society; compurte
systems technology; security and privacy protection in isformation process-
ing wmems; amifcial aelligence; human-compuier interaction; and
antertaivment competing.

Procesrdings of nelensed imternational conferences faowsing on the iefoma.
i and communication scences and interdisciplinary fedds ane fsaiuned in
the FIP AICT series The papers presanied in these procesdings often preceds
poumal pblication and repretent the most cumment reieach results 8
partioulst geea ol ICT, Qeher tyvges of publications in the AICT series include
surswys and sumemarnies of skrte-cf-the-ar knowledge and prsclicein vanos
2835 01T, The princigal s m of the IHP AICT seres s to encourage education
and the dissemination and eschangs of sesesndh msuls on all aspects of
ol ion s comeriendcat ion rchology
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Foreword

Thie liilgenational Falaslion G kb Procesimg (F" is the global fedenmion
of soetes of ICT prafesdmals that aims al achirving a worldwide professional and
wcially msponsible dvelopment and pse of nformaiion med commenicaiion ech-
medugice. 1 wiss establishod in 1960 under the aospices of UMESCO a5 minemations
men-governmenial organteation MO noiforpeofit. lis members ae societies, and
wedunipers come froms all over the workS o panicipme (0 it Technic] Commites: ond
Working Ciroups.

Oue of s sirmegle dins, among cthes, i & alvance digital equiry workiwide, by
jpenmetieg secessibiliy of BCT, pood practices, and uppropriaie nooess v knowledge
and paperiaces, 11 aheo peeks oo discover opporunities (o s afomaton snd com-
mamicalion ledanlnpies o promote man deveelopment ard prosect e ey ircamess
This is done by ompenizing pad contritating 10 scivides aimed @ aolievisg the LN
Ssmmineble Development Goals ($DGs) and the plan of action of the TTU Wirkd
St on the laformatkon Socley (WSIS).

Adang ihe acibvhies rguinead of promaial By TFIP 0 Sl ihe obovo poals, one
Fapship event is the Werld Infoemation Technodogy Forom (WTTFOR), intiated by
thi= ceganizalion in M3 WITFOR interds 0 being iopeiher members of te 1T
cameranily from governmenis, reademin, indmsey, ol associallong, o dsces eoel
peopossts aimed ot rexching the sustainable development goals, promusad by ihe
Uroted  Mathons, o impeove plobal conditions by: reduclig poveny and s
mchieving univennl educetbon; promoting jendr egunfity. smsring emimmmenial
sLstmismbillly; combating disesses iad redacing swelafiy,

WITFOH investipaied suoissful ICT sralsgies in dmelopmg oounines  ond
cramings different imitialives and projecis on effsctive, cosievi-sensiilve developmen
el s of ICT appdications. H is imended do:

® Help pul ICT-mmeblbed developmen) inilingives on the agtends of different organd-
wptions, povernmenial bodes, md groups turontly imvedved in BCT.

® Work with dfferen! proups b0 ensure Sat seniar policy mskes i politioal leademn
are oemre of the developmental poential of ICT and peoneee = dilfusion
ssininglle sfacrive use

& sl liniernallonasl rrguedeathens snd donor agencies b inelude issues of the spreal
o BT ol poiesd W dnfoidiation s e o sl Feid ing progroms and be mom
penaEave in eang new Iechelogics e rediee eartimg soecinl fensions ard comfiicis

= Encourape scholams. mnlyds, snd researchess 0 pai the jssse off dighad equiry
kigher oo their esewoh agendas.

* Encourage industrislized mions, e individeals and grosaps, e lkien i asd leam
Troms colleupess peoind the world oboit their unigue cMcmms over moes to ICT,

& Dievelop gulilelines on these Bsues and pdvise povernments o forrmolaio omd folkow
Bt bed plraingy Tor the wat of BT in onder i achicer global 10T equily.




Vi Fromwan]

WITHFOR has been arganized by IFIP persdically since 200% n cooperation wiih
several siakeholders @ diffesent il comires, o for WITFOR his been held in
Vilmius (Lithumlsl, in 2003, in Gabonme (Motswane), in 2005 i Addis Abebs
(Ethiopia) in 2007 s Hanoi (Wietnmm in 2009; and in Delbs (Eedia), in 2002 Among
the inpics eddresed i thess editions we find: prepering the groumd Tor 10T (30001
tmbling she Infretructm (03, J005, 2000, 20001 econnmic opporsmity (3N,
00, 2IHIT, 200RK), empowerment and panticipation (2004, 2065, 20070, healts {311,
IS, 20017, MR, BOR2L educackos [2HEN, NG5, W7, 20 0L envircnmeni
{JIY, TS, HIT, B0000. soclal, ethical, sl legal wpecty (000, 20415, H0007, 2004,
ajpr celiore {MK1E, SOCCY, 3004, 24| 25, and e-government (2005, i3y

WITFOR 2006 wos ceganizad by IFIP i cooperation sith the Cosin Rsen Minisiry
of Science. Technology snid Telecommemications (MICTTT) and the five Coots Racan
public univemsites memben of the Nasonal Souncl of Reoiees (COMARE): Univer-
sided de Cosin Rica, hedingo Temoltgion de Costs Rica, Universidad Macional,
Universidal Exiaal a Distancin. and Universifed Téenies Macionsl This is the fri
e gl WITFOR was held m Laiin Amnerics i we bopo this confierence will heip o
huild teidpes of undersmandeg herwesn diffe-enl mgions in the vorld, & well 33 o
produce a frusful exchange of saperienies a0 opininms betwesn academics, practi-
tioners, med decision-makers, comtribeting in this woy iowoed fe creaion of & mom
sitainable mmd equitihle world

We thank the finanziol suppont of [FIP asd COMABE, sl the collaboration of
MUCTTT wiad the Conta Bican public universives. Withioo their costribption, it would
i iave hemn possdble i organize WITFOR 2006,

Faly 016 Gebrizle Plarls Rovensis
RKainon Paigpmer
Ceneral Chain



Preface

Wz are very pleissd i mtroduiy e peocredings of the Workd Iformation Technolgy
Fezum 2006 (WTTEOR 2016}, held im San Jose, Cosin Rica, daring Sepiessbe 12-14,
4,

WITFOR 2016 wis the sixth edition of the Warld Inlimmation Techaodopy Foms,
ond the firs one organized 88 e ecademic cofmemes. Previooe editions seee sipec-
tused i dscmesion forums, Similer o previows pemis, WETFOR 206 persued the
presenintion and discasson of KT-relaed sinme gies mad projecis 10 promme devel-
ofament worlbwide, Thesefore, thiz comference wan aimed @ the imeribes herwesi
Heekprrenl il echiology,

A gl for papers was issued under the peneral theme of “DCT for Prosoting Huames
Dwvelopment snd Protecting e Environment.” Within this thesse, Fowr major iopics
ware included encompssing the Susisagbie Devwlopmens Coals [SDHGs) recenily
atbpied by the United Mations: 10T anil sioss-catting development issues, ICT md
essironmental probiems, KT and bunts dyvelopment problems, and 1T md eco
nomic development proddeimns,

In w8, 45 papersy were ssbmiited by authors from 25 countriss, represcating all
malimemie After § thorough  peer-reviewel peoccii—a whah cach paps wis
re=iewed b ot least thre: members from & distinpsshed Technicil Progrm Commiitee
(TPC—24 pepers were nocepied; 12 af them s inclicke] & ihese proenlings, We
would like o durnk the semben of the TPC o their vobabio offon and conifiation
diming the revicw pmeis. Thar work wes of gesl imponance o guamniee the qualiy
il the ennleisas,

The papirs selecied for WITFOR 2006 coan be clisifial ino seven bensd iogas:
enrimmment and eeinhility; edocation; bealib; dighal sgquing gender! ecunomic
deechopment asd infrestrociure; and e<governmerntand aman cities, The Broad nmge of
Issues. dealt in these papers, and the dilfers poists of vievs reflecied = them, make
these proceedings valushle Tor rescsrches, prcilionem, and dedsion-makers inser:
cabed in wing MCT Tor promoting humen developreeat and pemecting te envimnmeni,
It el they dessonstrale thot WITFOR com evolve mio an seslessie conlemace o
hecp Funthar the obijectives of 1PIF o foster mernatiom] cooperston; o stimlae
reszarch, developmeni, msd opplications; and W encoompe @duestion, dissmination,
and exchange of infomatios on ol epecis of coempuling ol commesication,

WHPOR 2006 was complemented by keymoiy speakers, demamstratons, ond pomel
seglong, B addinnm, the Second Conlenmce om Sciemoe, Inmovation, ord Information
an] Cospmninieatios Technology of the Usmed “atinoms Bounomsic Commissian for
Listin Americi and s Carbboan wi oo-locmiad with WETROR 2006, This allovel o
an eachange of opinions and discussions mmeay penticigams in B evens

We would like 1o mkrowledpe the peneml choen, Gabeidka Marm RBavenids aml
Faman Puigjaner, for their huge eifon 8 orgeizing this event. The same woskd nm
have bewm possible wighoul their Bnl siil enihmsiastic work. We also appreciaie te




VEl  Peisse

work al everyone mvolved in the orgenlzatiog of the conloence, Las. bui nof leest we
#ka thank the asthurs and panicipams of WITFOR 2016,

Wi hupe thal the collevthon of papers in these proceedings st in funderng the
understoeding af BT lssues s spplications refried in Seveloprent, and also fciliteie
& fruitful exchoage of experienies botwoer noademics, pracitloners, and deciie-
makers.



General Chairs

[Ribeicka Marin Favenios
Egmun Paigpmar

Univorsidad de Cosin Rica. Cosin Rico
IFIF, Spain

Technical Program Chajrs

Francisce I, Blsin
Ann Poni

Frogram Commities

Bulis Abascsl
Jwar A prusilar
Niour Akein
[eenjomvim Barin
[ifena Oabrizln Bemimes
Pablo Beorunal
Ll n Bl ool
Wb jkcne
Healys Cissschn
Serpio Camorlinga
Hicior Cancela
Indir Camr
Ipnacio Creas
[Sermard Coamin
Reodsarics Cintis
Cecale Crulaen
Paul M. Cunmisghams
Valentina Drgiene
Kewin Dwabmi
Penny Doguenoy
Amadn Espinnes
Bimore Fraher-Hobwier
Iniz Frees e ki
Teasi AL il Saline
Wayne Goddard
Vimer M. Génanlez
Furothy Ciordon
Hedenia Crai=ld

Lniversidad Meaomal, Cosis Rica
Liniversiinl Polisscnics de W ekdarin, Spain

Fusksl Herriko Usiborinilafies, Smoin

Universidad de 08 Andes, Venczueh

Thniversiie Abdefnlek Bssaidi, Morocco
Universidad Masicnal de Asuncion, Paraguy
Liniversidad de Tosie Rica, Cos Rleo
Universital Jaume I, Spain

Uilvesiie Ablanbaiaie Bifa e Bigila Alpaia

Aalborg Umvenily, Denmark

Liniversity of Winnipeg, Canada

Universidad de n Repiblica, Urngeay

University of Sumey, UK

Poarstiicka Universided Candlica de Chile, Chile
Centre Mutonsd (| Filealien a Distno, Fanom
Iratinite Tecnoligioe de Cosin Rica, Cosin Pica
Dpen Universitel Mededand, The Neiherlinds
MMCAST-Africa, [reland

Vilnus Limiversey, Lidimin

University of Detroir Mercy, USA

Msdidieses University, UK

Mediaist, Meticn

Fielulsd Univerily, Sweilen

Universidad ORET, Urnpaas

Universitat Polisbenics de %aléncia, Spain
Clemsan Univesity, USA

Instituin Tecroddgion Autbiomms 42 Métioa, Metios
Advence Infommekce Tech nokogy Indilule, Thans
WVienssin Uslvasily, Aasirads




X Condeesce Chairs

Hager Harris
Richad Heels
Mupta Hereheul
Auhe Faiepr

K Eimgu

Anion Knierzinger

Winireed Losrersdor
Loolse Laenea

Ervar L2iss

Erck Mata

Famins Monicalegre
Christing Mériherg
Yuko Muommamn
Bdwird Mutnfungwn
Wikas Mok

Eiwch Mediliald

Panl Mlega

Menberin Palrmgnimi

Eshastifim Rovim

Hmdie Rani
Rudrige Sams
Ahain Senles

Sy Shaskh
Lzon Strous
Hiroshi Takeda
A Min Tjoas
Teak van 2yl

Chres Wisstnup
[mane 'Whikchims:

Raoger Homis Aseccises, Hong Kosg, SAR Chins

Linivwersity of Mlanchesier, LK

Uniwersity Cellege London, UK

Comerenily of Leaming. bndin

Liniveersily of Torkn, Finlmmid

P'riveie Pldsgogische Hochschule der Dibeese Line,
Ausiris

Universitlt Homburg, Gesrnany

Concd for Seienahe and Eidustral Ressseeh,
South Alnes

Univeiity of Haiilon, US4

Inatituin TezndSgion de Costa Rica, Cosin Bica

Liniverssy of Calormdo, US4

Limnéuniversizie. Swedzn

Iwaiz Prefeciure] Universicy, fapan

Al Unbversite, Falonl

HuotPoplobot coss, Cansls

Uhniversstil Wi, Ausbin

Ulniversty ol Brswma, Bolswima

Poltemica di Trino & Universish, Cusobica del Sscnoe
Cmore, Tialy

Uniied Motons Ecomaomic ‘{Commissbon for Laiin
America mid S Canbleean, Chile

Gilake Kommmss, Moruay

Universidid Nacional &l Ser, Arpomiling

Hamulan b Mohormesed Smant Univense,
Unitesl Arab Eminses

Coveniry Uniremsity, UK

Cenamd Brak of e Meiherlinds, The Metherlauls

Jiked Instine, | gpam

Technlachs Universiliis Wiaen, Auslra

Cage Penimsuln Dinversiy af Tacheolngy,
Bawth Al

Unmveniiy of Moschesier, UK

The Castlegme Consulimcy, UK



Caontemnts

Emvirniment anid Sustsinshle Developmen)

The Rl af BoT we Achieve the UM Sustainahle Developmond Coals (3003,

A Mo Tt v Fmiodi Thod
Procipkes. Tor Re-Dedgming Informiion E;.-u.nmf-:rllnrrl:n:n:u:.ll

Scsiainabaligy . .. 0.0 2 P

Fivkard Baskerniie, .|'rrr| Pnrm‘fur. -I-m'.h-ll lﬁ.‘-l-tl‘

Amomaed Plam Sgecies Wontsfiction; Challengss and Dpporundiles . - .
Friek Moo Monnere aea Joze Corrovsn-Fiojas

Ewviromareent Moniorng Using Commencial Cef-he-Shell (0TS,
Technologizs! & Cese Smdy of the Odd-Even Kale for Pollition Cotnitml

in Do, .. RIS Bt o b

Vikas .l.'m*.-q:f.dmnﬂﬁaﬁ

Esturuiiom

CRallenge 1w Fromose Dipep Undemtanding in 10T ... ..o o0

Vaksrinna Daghens

Campuiter Animation as a Yehicke for Teaching Compmistienal Thinking. . . .

Levusel Muorabes [Har and Lavea 8. Chovidn-Lape

Toansfiarming [ow Socipeconomic Simwes Schook o Learsimp
fror WeTl-Bering Bobeads ., oo oia o ey v
Hedhn Comacho

Trmsfamatne Agpplications of KT in Elucasee: The Coee o Biswana

Eiparsive School Tramsformation (Best) Prjest .o ooonoaniniiinns

Poaf Thabvmo Tagela Mew

lealth
Lentifeatiion of Design Paiems for Secloms Gares m an Edvcational

Videngame Diesipred i Creale Awsrensss om Dengue ol Molara Pever |

Eduaridn Romirez Bliznndes

A Cameranity Assets Infresuciune for fhe Seouce Use of kobile

Crpuiing Devices m ihe Kord Flioalih Landscape . . ..o oo oo

Eatvn Kuthiu and Dafmog Peto

n

T



X Comaie

[Mgital Exguity

Progeessing Towend Dhghall BQuity « ocvuae ivmvrane voeviaaianainn
Roamess Padgdaner

Telaceniers for the Foteree in Ten Esuis ol 54 Lanka, . ... .. ..., .,
Sk M- Forfuwiie, Thomas Westne Ranil Pelels,
and Perer Mozellas

Milile lnismet Tandl Models: Techniml or Folitscal [heision?
A Cesta Rican Case Sy ..o ...
Adrremive Caans- Saeves and E.-u'm‘r].u Hun'ﬂ-l‘nmfw

g met: A Reomaen-up Initative for Building Pree
Telecommimicalion TnfFaslpmeiume . .. - . ..ot iaaias paraneies
Mipael Pérer, Palde Boroney, dood A GLL aned dse Ponr

Ceenider

Typlivisg Mechmnisms for Gender Digital Bogeity in Latin Amenica. - ... ..
Cabriefa Maris. Saveniis anad Mante Cplderin- Copsos

Wisnen in BT [:ppm'u.lmu.n fior Their Inchision in om Tatemmatnnsl
Labar Waikes . ] . . :
Ama M. Em.:-:h'-r a.-u:rn-: Hmﬂﬂ. b -"-Inni'.-:.
Wiirta Verper Boock, wwd Tosd 8 Giescla

Eeonomic Development amil Folvasdre: s

Can BE-Commerce Provide s Solution b the Cafles Paradon” The Case
of Costn Bl . - ... . e
Fraswciso L MMWW&#M.I .Hnla-i-l'nnn

Innenvstion il Goversasce: The Bole of Sharing Ecomomy ..o 00000000
Hin Frugoom, Albento P, and Mames Sagrarelia

eDridpe 30t A Shalogic ,ﬁ,"mdl.mmu.l.l.rdliﬂ hmitoring
of Berilges tn Comts BESE . o v cvvs s e rabasiosebmis s smbmasasds
-Em:mmw'ldlﬂlﬁmmnﬂ'du

F-Gaovernment and Smurd Cliles

BCT and Citizen Efficacy: The Role of Civic Tuchnahn m FI.-'llllI-I.llu.
Chovommicni Aiacnsitabality @il Clugen Conbdence . = siawma
Reberca Mumiul

L

132

144

71

205

L=
Tl




Crmienin

Promuting (uality e-Governemess Solutions by Applying 8 Conprebemmine

In‘ormation Assorance Model: Use Coses Tor Digital Segmstae.
Kurardo Wifafde Forneon, Alekmdio Mose- G,
Rodrige Barmel-Gonzdier, Migue Carbalo-Chomnria,
i Chadwleln Masin-Raveitin

Erierpence md Uhiquity i i Seam Clies

Jerrw Ajpwilear
Amthur Ity

xin

223




	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-1
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-2
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-3
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-4
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-5
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-6
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-7
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-8
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-9
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-10
	Binder1-ICT for Promoting Human Development and Protecting the Environment - 6th IFIP WITFOR 2016 - San José, Costa Rica, September 12-14,2016 - Proceedings-11

