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Synopsis 

The ~enges ~iated with the provision of het,Jth services in South Africa are 

•ense. The South Afi.ic:an Government aims to addlWli some of these challeftpl . 

through the decamalisation of health ~ ~ Woqnation sbarina and 

dissemination is leml U a critiea,.l filctor in the ,uccess of such a s1nletum. 

Geographic iliformation systems (GIS) have befll identified as a means throush which 

information can be shared. the research adS to determine how (HS can aid the 

management of1-lda ntlated servic,-~ pmmotina tbe • and sbarina of 

information. This IS based on die pnmuse 1hat the GIS is~ in a participatOly 

manner and focused at the loca1 QOmmunity level. 

Three major steps make up die research beina presented. The first aimed t,o delenniiJe the 

s1a1Us quo ofGIS use in South Afiica. An online questionnaint was desiped tor this 

purpose. The secorld was the 1acilitation ofthe participatory development of an open 

source OIS prototype based~ the resu11S of the online ~-The third step was 
the testing of the GIS pro~. T•tina was completed us~ mahodologies ftOlft case 

s1udy researdl and Jnnnan computer~ (HCI), and included a case study of the 

Overstrand municipal area, in whim usability testing of the GI$ prototype was 

completed. 

The~ foUQd 1hat GIS -.a a si~ role to play in the lharing and use of 

information at a local community level 'the mediodolo&Y employed in 1he research 

illusttated an effective manner in which to promo1e participation in the develop.-it of a 

system. Furthermore it was determined that oPml source software allows for the 

flexibility required for such system clevelopmmt, in that 1he focus of development must 

be for a,~ group of people, Qd fi:>r ~ tasks to be carried out by those people. 
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. a.e-,1: ............... ....,In Soula Ajteal 

Chapter One: Health and Information requlremenl8 In 
•outh Africa 

Health,.,..,,.,,,.... io South Africa iM,es lllllDIIOUlf ...... f4incwing complexity 

and wd. While•~ aim ofheal1h ....,...._ iu So,dl Alica is le)~ 1he 

disparities in the provision ofkealth care and. services causod by the apartheid 

'°~ mv and AIDS amongst other preYalent iltn-.. pt incn,asing Pft?Slwe 

and complexity to the piotw,. It is widlia thil rmeut.tbat "-South Atiican aovemment 

is lookins 11o·unpi....nt 1n e$,ctiw and cleoentlalilecl public bealtb an system tt.t 
f\:dfiJs 1he n,quin,mm1s of i1s Consti1ution. 

I 

The South~ Canstitutioo (Republic of South Aftica, 1~) ._tes clear provisions 

tbr heeltb riahw mt.ins tbatevayone bu the right_. have 1CC11S to health care services, 

fQOd ~ water and social security (Section 27). Additioaally .-yone 1- the right.to an 

eGVilomnent which is not bamdid to their health ot -1-beina (Section 24). The meaning 

oftbetenns healtJI aue ~ -1th and well...,._is not well de&Nd in policy and 

ii debeaeable, to delne wlat )lealth services• is tbps a ...... Within 1he context of 

this researdl a definition is however possible a local leveJs qf ~ have specific 

rol• to play in the provision of health can1 servicei and in provicling an environment that 

is not deerimental to the health of i1s populatian. 

Health semoes, u ... in this ra,ean,11, are~. Nl'Vices .. Q9111ribute to the 

bealdl1 of a population and, u • COllCU1'l9llt with th• scope of this meardt, within the 

nispoasibili1ie of~.,...._ BxampJesotsucn lll'Yicea include .... 

bousin& eleclricity, sani...._ clean water, fbod, social security and accees to clinica 
(TAC, 2006). 

1 Heebb is bmally delp/ld widQll dlis11.1~ w.fa J •, _,.,.,,.,._of phJlicl1. mm1al and social well­
bciqg. DCJtlllC!nly dlo lbmaeo of clileaao«infirmity" Wcnll-1dl o.p ... (1946). 

10 



Ollpllr'1: Heall llid mbmllal,,.......il Sault Miol 

Recent policy, ~eel at giving affect to coostimtional rights, has focused on ti. 

decentralisatio of the heal1h syseem, and provided amct.lines for die maQ&gnlfllt of 

heal1h services duough information plbering and dissemination. 

1.1 The dee.,,,,,.,,_,,_, of South AfrlN'• ,,_,,,, •,stem 

In ID effort to~ the challenges ia 1he beal1h NCtor the Sou1h African 0overmnmt 
. \. ' 

is ia the pmceu of CRlldina a cle•>tmlised heal1h care sys&1em (Hall et al, 2005; Andrews 

& Pillay, 2005). This involves the movement of relponsibility for local health care 

de1ivmy (in tenns of planning. management and finance) away from central goverDJllellt, 

and aivina the respoasibility to theperipheril pwirnmtDt stn1e1ure1 (Hall« al, ,005; 

· Anchews & Pillay. 2005). 1bis auns to overaome tbe currenthpenlld S1a1e ofheahh 

service deli.,.,, as well as proiDOting 1he quality and efticitncy thcnof (.Republic of 

South A&ica, 1997). 1bis has the further effect of promotina accoun1ability of local 

goWlllllmt tiers and allowing tbr further • involwmmt iA decisioo making 

'lbe decen1rllisation of public heal1h care services in Sou1h Africa bas, unfortuna1ely 

been ----and UllCOOldinated (McIntyre & IOuaman, 2003). Bftbrts to implement a 

deceabalised a.llh services bepn in the mid 1990s (McIntyre & KJuamaa. 2003). 

Howeverdae were delayed due to tbeneed fortbe cleman:atim oflllUiaicipal 

boundaries. Furthennore, the deconcentration2 of provincial somces has resul1ed in 

mrth• coatiJsion u health districts were created. often clashing with their local 

. COUDtelpartl, the municipal baundaries (Mclntyie & KJua,nan, 2003). The reality remains 

that 1he responsibiliw for the,.,,,... and manaaement ofhealdl ~. is sband 

between the tine tiers ofSoudl Aftica's ~. with some ptogrammes being 

manapd by the ceatlal aovernmmt in a traditioQal ~ clown" manner, and o1hers­

llllllaaed bytbe less cmtml ~ttien (McIntyre& Ktuaman, 2003). 

2 Deconcc.midiou ill the procms of aiviDg some uborityto a locally bwd office (sum a die creation of 
health dislricts in Soulh Africa) . 

. 'The 1iln of Goua,,... in Soulh Amee are made up-ofNalioml ProviQcW and Muoir.ipal (loeal 
8(MIDIIICllt). 

11 



CJllpllr-1: HNlll llldlnblllllai,~il SoullAtlaa 

These factors have contributed to a lack of clarity dw,: n,spoaeibility and QOtdbsion over 

communicatioas and !DINipment structun,s (McIntyre & Klugman, l003; Hall et al, 

2005), resulting in a lack of effective cx,mamnicaticm and mbrmation sharing. In a more 

positive lipt an incn■ed wnphasis is oow beina placed Oil the need for'effectiw 

information cap1Un, and sharing (Republic of Sou1h Africa, 2003). 

With the aim of pn,modna clarity in terms of n,sponsibility the lfeal1h Act (2003, 

sectiaas 74, 75, 76, 21, 25 & 32) emphasi• the impodance of the development of health 

information systems' (aimed at providing and diaeminatina information) at all levels of 

government. 

In additian to 1-development ofheal1h information systlms, the Health Act pmvides 

guidance in t1t1i1S of service pn,visian. The~-to be provided by the aational·and 

provincial levels of government are defined in the Act (Health Act, 2003, sections 21 & 

~), yet the SOJVices to be pmvided by municipalities are decided on an ad hoc basis, and 

may be de,ti....., ftom tba pmvincial cleputmentofhealth (Health Act, 2003, section 

32). This allows a certailJ amount of tlmbility, but may NSll1t in some contusion over 

responsibility; 

. f.2 ,,..,,,.lnloi»NIIOII,,,.,.,,.,,,.,, 

One inadequacy of8ou1h Africa's health system is the lack of accurate and available 

information for decisio1' making, planning and problem ideati&cation (Mathews, 2005). 

The availability and sbaring of such inbmation is seen as critical fbr the~ of 

hel1th services, eapecially in Ill ID~ --responsibility is sbanNl across 
~ govemment structures, and cooperation between these structures is -.iuired 

(Gray et al, 2005). ReQlllt policy bas looked to focus on pining a,nd sharing relevant 

bealth .intbfmation in an eftbrt 1o unclemtwl the cunmthealth sys1lml and inCJWe the 

coordination~ the various tie.ls of the beahh service structwe. 

4 Healtb infonnation systam are brody defined a"• inqnud effort to con,ct. proc,,ss, n:port and uae 
~ infmma1ion met k:nowled&e to influence poliey-meting, Jll'OlfllDIDC aon and march" (WHO, 
2004} • 

12 



<lllpllr.1: HNIIIIIICf~llnlllan f9quRlllerlllln Soull Atioa 

The gatherina of~ information is emphasised in the·recent Bea1dl Act (2003, 

sections 3S Ii:. 36} where guidelines are provided to classify and document the 

requinln,m of health establisbmm1s in an eftblt to structun, ttM, delivery of health 

servioes 1broapout the country. It is further described in the Ad (section 12) ._ all 

national, provincial and municipal hea1tJI menapn must llll1lfe that infotmation on 

available health services is disseminated to the public. The inclusion of communities in 

the planning process of~ NMOeS is another,-.. ofleClllt policy (Andrews & 

Pillay, 2005). This is howewr the NlpOlllibiliiy of the...._. ud provincial health 

departments accoRliq to the Heal1h Act (2003, sections 21 & 25). 

'lhe riaht of access to information tbr conumanities is embeclded in the South African 

Constitution and suppolted by the PR1motion of Access to lnfbanaticJll Act (Republic of 

South Alica, 2000). This Act advocates 1bat inFormation held by the s1ate, and 

information that is recp1ired in the protection or exercise of any rights m,st be made 

available to Ill)' penm. The Act fiuther pmvides Ill apportunitJ for people to participate 

lltioDllly in decilion wlrina (Lor & Van As, 2002), duouab providing an understaadins 

of decisions affectins them and their environlnQ. ~ a number of initiatives to 

pmmote 1bis, the 1rlnSJation of policy to pmctical implementation has Jacked (Lor & Van 

.As,2002). 

The infbrmation required for the effective manaaement of heahh services is vast, a1'1d 

includes information on•~ heahla (e.g. wmr, sanitation), the location of 

~ services (cliaica. hcJLlpitals etc), the occummce ofdiswe and i!Jness, and socio­
econoalM} idmnatioa (Matbewa. 2005). Equally impodaat to the variety of types of 

inFormation requued tbr health services manapmeat is the amnacy and ·timeliness of the 

infonnatioa uaed (Yunoft'et al. 2000). Such information is ho'MVS only partially 

awilaba,. and u aftlllllt 1hOIO responsible for the pJannina mt ,.,......._ofhealth 

services (most often 1be local municip)lities) .. inaccluale and ou&dated infbnnation. 

13 



apt: HN11•1nran1111la1t ...... il Soult Atlca 
' 

1.3 A. role for ,,_,,,.,,,,le lllfomlldlon .,.,.,_ 

Heal1h and heahh servicies inft)nnation bas a distinctiw spatial DltUre, being connected to 

people, whem they live and where 1bey -~ care. In additioa 1D this, thf' 1D8Dlpment 

of public healdl service clelivery in Sou1h ~ca ts delepted according 1D the ~pa~ 

location ofheahb districla' (Hall et al, 2005} Geogmphic information systems (GIS) 

1herefon, provide Ill appn,piiate tool tbr tbe,,,.,,..... and disreminet.ion 'Of 

information •atina 1D the,.,.,..,... ofhlll1b stmces. 

GIS has bad an mraorclinlly influenoe on health care and die, ,,....,.,.11iereof 

(Albert etal (1], 2000) within bo1b. the dewlopins and developed world. 11m>ugh i1S 

ability to menaae..........., and analyse lllae llllCJUll1S of c1aa._ GIS is HIil iS a 
powfbl tool lbr-1da servioes plarwiina and-.......- (Albeit et al (2], 2000). 1be 

useof updatelble dllabases caa keep up.with 1he fNer cbanainl nature of health 

management infbrmation. GIS may., prt,vido an opportunity to extend information 

1C1011 barrieil poleDtially empowering communities and decision makina authoriti• 

(CIOlllley & McLafferty, 1999} 

Tbent is intereonnectivity betW8fll GIS and health~ manapment, and die 

po~ for GIS to be a hq#y positive and inftueatial tool is immell$e. This potential 

ills not alwa,a belfl reeliwd to its fid1 extent (Cockinp • al. 2004), and GIS use in 
- . 

beal1h Nl'Yices ........... ..,,.... ......_, cenbatited .ct immalllftt ata local level 

GIS bu been criticiied for its IDlclemoaatic and quaatitatiw ·natln (Ghose, 2001), not 

allowing those WOlkina at the local level to ,ecess the tools or information potentially 

available. Due 1D similar •·CIIII inhmation .,._ (ind-Mlma l.U) have strugpd to 

be accepted inbealdt ,,...,...,....~Qfilll A Gould, 2001} 

1b11 relevance ofGIS u a tool in prcmoting acceas to heal1h stmces infonna1ion is 

explored through diis researda. It lims to address some aspecas of the issues raised in this 

'Hcalda..,_iD SoulhA1iica aC&.tW11y bcia8 ..._. (a tmlllof1hcir bcluadaries) wjth l0cal 
.,wmmmt boundlrics~ ct af.2005). pmomly ._ wae...,..cntilies. 
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ChlJ!ll!:1:Hlllllllldinllfmtlala,.,.._.fn9cM"!Atloe 

SUideJine tbrthe focui dfdie GIS prototype~ by tl1' Ce11-Life6 research 1eam. 

The GIS proto.type allowed for the testing of GIS as a meaas of sharina information and 

the~--1bmo£ The tbaal aim of the_.. wu COlllpletecl tJuougb 

usabiliwtestift& stemmina ~HWDID ColDpldllr ..... (HCl)llld reJa1led fields. 
( . 

This pn,clominandy tes1eel 1he level of ~lexity wl timctional sui1ability of the GIS 

prototype, allowing tbr the IJl88S~t of1h~ ~ applicabiliiJ of GIS to be 

el1lt,lisbed, wl ,.lfflnetely .._inina if GJS can pJay l role iJl 1h• ,,,.,......,._ of 

beal$..-vices. 

P.acb of 1he itt1mleadina aps m 1he i:eseardl provides imiaht into topics tllat are relevmit 

to 1hCl management of health and health services. The research ~uires 1-kpund and 

uses medlodoJosi• 11km ftompub).-t and pri--, idmnatiCJn 10111C1S. These, along 

withtbel'llul1s of~NNllmare_..;lecl mtie~~oftbi$._.. 

1.1 Summary of the,,,_,. 

a.,... I: ............ aoasidel'I aome ofthe aia ...... 1ilcecl by South Afiica 

in 1IIIIDI ofhealdt ,,,.,,....._, this is relaSed to 1he re111rdl question, which is 

introduced a1ong with tbe auns <>fill• ....-m. 

Clan•• 2: Lilenlln nwlnr intloctuces 1h, ......... OOlltm M1bin which the 

111eeadl bas ""8 caQiecl out. '11lerole ofGJS in bellth is -,Wand---. relatma ~­

imp~fa1ioa strateaies and an applnllt lack of «midemtioD for the "1d.uaer of 1he 

system are hiahli......_ 

This is ftl1ated to GIS in ....i 111d i1s mpicl intmduclion mo various~ of . . 

app1-oa. A critique ofGIS is ,n,videcl, anclpmticipaaryGIS medlodolosies • 
offend as a solution to s'ome of the pertinent issues. 

6 Tbe CdJ-lil, 11m■m tDD. bwdill 1beCivil~...,,. s a1beUuiwnity vfCape Town 
foallCll tbe:irWOlk Clll findina iaaovllivcaoluliom 1o 1r ...,._,. "'HIV/AIDS andott.-bcalth i8'UCS ill 
Soudl Mica, • 
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Qaapllt1: HNlltllldnb'tnlllan ...... in Soult Atioa 

Cllapw 3: ReNar-dl •---and .... ...., formally introduces the research 

problems. The NISell$h ques-,a is considered in 1ermS of the aims of the research. The 

selected medaoclolopis are then explained with mpect to., aims of the wrdl. The 

chapter·ooocludel by coasiderins some of the limitations of the melbodo1ogies employed 

in the research. 

Oapter4: Olllae .. ,1trnn-e ....... is the first of .. rasults chap1ms and 

prwn1s 1bo .r,sul1s of an online quatioi,nai.- aimed at amrinl an umierstaodins of the 

use of GIS m health in South Aftiea. The results of1his are related to die development of 

a GIS prototype and the gaining of (Ul understanding of tbe·use of GIS in Sou1h. Amca. 

The mapter cancludes_by ~ the variety of roles GIS cumntly plays in health 

and identifies areliS where local • imelaaioD could be pn,rnoted. 

a..,.. St GIS.,.....,..,,. ........... documeD1s the participamry design of the GIS 

pr.ofolype. ()pm source softwme and web based GIS is introduced leading into the 

dew,lopmmt procesw and.ar ISWsment 9fthe GIS ~ The t\mctional aspects of 

the GIS proeotn,e are discussed a .U • the da used in 1he prolotype. This chapter 

concludes with considmatioa of the po1mtiaJ. tbr the pR>totype's-area of applieation and 

the usability of the system. 

Clulpter 6: C.. 1t1i1J oftae Ova.a:_.• dclpal ana iD1rocluces the C88' study 

and the usability Wini Qf the GIB promtype. It inc.._ the tiamewoik within wbidt 

infonnatiqn is cummtly accessed and shared between various user gmups identified. The 

results of the usability tes1I' am pw.a and compan,d across a number of variabl• and 

useran,upe. 

1be chaplll[ coocludes by demonstlatmg the usability of the GIS prototype wi1hin the 

, aJDtmrt stpdied. Further possibil• am rmsidend as to future dev4opment phases of 

the system wl to otb« potmtiaJ user groups.who nay become involved in the 

developmmt procms. 
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.Clllpllr 1: HNll and lnb1nlll1,..._. In Soult Attal 

Cllapter 7:. c..., .. aad recow:n•datiOIII summarises 1he key results of the 

~-The results of the teseardl are related to cummt Sou1h Afiican policy and . 

s1111estioas tbr tmther msearda are fonmi1-cl 
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a.....2:G1S111C1111111t:•.....--plllalplb.,llllllodDlaglN 

ChapterTwo: GIS and health: an •aumentfor 
participatory ffl8thodologl1s 

'Ibis chapter describes the theory infonniDa this ffHll'Cih 1hrough a review of cummt 

litaatuRs. The litelature reviewed provides a conceptual badqpound to tbe arsumenis 

1bai 11e prominmt in this IIHlldl. The use ofGIS a a tool in health is consiclen,d, and 

re&nnce is made to cumilltNHarch widl an .. .,_. on health services,,,..,...,,.. in 

the public sector. Throuah this the suitability of GIS as a joc,J .for heillt 111JUJ1.1MMMrt is 
· illustrated. Gis is then coasict.,n,d critically in terms of i1s role in Society, brinp,.s to the 

· fore _..and Jimitatiom ofGIS in 1mlll oftlie ._.. impu._.-. 9ftbe teclmokJay 

ud in«ticatinatbe aeed for a mviewof OllmllitclMlopaat ancl implemmllUGD 

medtodolops. Iii reipoaae-, 1his, participlby m~logies tbr the-. and 

implemm1atioll ofGIS 11e considered. An aqpmaeat for the pu:ticipatory development of 

ors in a local .......... an 6ctwe implemmtatian solution is ptietlnted. 

1be111eofGIS withinhealth isClhlpiled acaordinato its inwlvement in t'WO 

distinctiw 111111 of health (Gmell & Senior, 1999; JCamel·Boub et al, 2001 ): 

• epidemiology ad 

• beelthcaie. 

~is~~ of the occunmce of disea1e, ~ly ~ relatian to 

eawimnmeatal ....... 'Dlis is - --in which the 1aditicml analytical tools of GJS ... 
employed • .-deal (Richards • a1, 1m} 

The useofGIS iallea/tl, can is coaeemed with &dbl'I IID as hospital and ~linie 

~ 1eee•ibility to 1bese and other services oontributing to tbe health of people. It 

is epidemiological rmeatdl howevs that brought health and pography together 
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(Richards et al, 1999), and will be considered before exploring the role of GIS in health 

care and management 

2.1.1 GIS and epldemlologlcal ...... rch 

The use of GIS for epidemiological research and practice is in abundance and has 

implications fot the management of health, especially with respect to enviromnen1al 

factors and the provision of data 911 whidl health cue may be based (Ridwds et al, 

1999). Epidemiological research and practice will be considen,d briefly, limited mainly 

to the South African context. While~ are examples of such studies in the developed 

world (see for example: Nuttall et al, 2005) the ~ority of such studies 1ake place in, or 

are concenied with the developing world. 

A large proportion of the articles reviewed ~ concerned with 1he occurrence of Malaria 

in relation to dlanging climate and the presence of mosquito habitats ( e.g. Craig et al, 

1999; Klonsdunidt et al, 2000; Allison & Harphan, 2002). Others have explored cholera 

infections, also~ tespect to environmental mctcn ~ as water and .clima1e (e.g. Ali 

et al, 2001 ). These examples illu$tlate of GIS's ability to conibine features, and 1hrougb 

COIJlWlson identify causal relationships. 

Few epidemiofo$ieal research. initiatives have 1aclded critiQI issues such as IBV/ AIDS. 

T.anser et al (2000) provide one sudl ins1ance, and identif.y the occurrence oflUV/ AIDS 

in relation to major 1rucking routes in South Africa. This is a mre instance in which 

epidemiology is studied and linked to health services. 

The lack of attentioQ givm to heal1h services within the developing world has been noted 

by some (McIntyre et al, 2000) and relates to~ of the problems-hish)ighted in the 

previous chapter. Allison &. Harphm (2002)-link 1he void in ~ on health services to a 

lack of available data. The fiillure to take cognisance of the local contm in terms of 

iniplemelJtina such applications is also noted u a possible~ (Nemeda et al, 2005). 

Jacqus (2000) ~.the importance of research on heal1h service provisiao in the 
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India. Research based in 1he developed world~ more effecpvely. ~• potential 

tbr GIS to be used in 1he tnana#a ofheahh. 

Some of the moat~ and idvanced exarnples-~-.rdl malring-, ofGIS in th• 

field ofhealdl care within a developed world~ ~on 1he provision and 

management of priva1e health care. 

Acceuibilityto ...-i ~ ~ tlae 1-networks 9fthe United Kinadom is 

in~ by Lovett et al (2002); Shortt et al (2005) use• •ilar medlodolosY in 

applyjna GIS to the c:levelo'pqimt of general practitioner •hnMlnt areas in Scotland. 

Tbe use of GIS in priva1e health care and services provision is ~lQSely related to that of 

public health cue ...i the tbci ofthele ..-,.Sis similar in 1he developiDa wo~ 

~ i..-1So impacted profoundly on public heal1h can,. The• ofGIS in public health 

is an established practice iii the VDdlld JCillpODL The National 11.ath Service (NHS) of 

Eapuicl pn,vidls a rel8Ylllt and well docamltect ..-..,1e of this (e.a. HiaP & Gould, 

2001). Smith et al (2003) report on the compuatiw me ofQIS within the NHS benvem 

1991 -J 2001, in,licdng 1bat ._.ty 86% of health authoriti,s make use of GIS~ The 

focus of such use is 'CODCell1ed with 1-{9~ aspects: Auessins population health 

~ heeldi p,oftling, cletenniniqhealth Clldnmt--, ,-nina "-Ith &cility 

dis1ributioa ~ rmemdl. 

R.tiaemm bii been .-,leted on cletermilliq infl...._ on the use of health care 

facilities, showilla the $1,illiy c,f GIS to combjne social -S physioal mfbrmation. Parker 

andC8mpbell(l998)uaeGlStodtl&ne-.»lesaffectinathis,nofinstheimpommtrole 

of GIS in heahb P'-iaa and analysis. 

The use of GIS within such eavimnmm11 illus1la1m tlMI potential for (HS uptake within 

tho developing world as 1he responiibilities and aoals ofheahb departmeQ1s ahow a high • 

dep,e of commonalitJ. The developing world. while in 1-1 of mHarch ~ \1rith 

bealtb care and serviceF,,.,,..,.... (l,fdn1Jm etal, 2000) lacks clocuoaea1ed use 



t.taen,Qf It is thus impelative 1bat r.,arch be completed OD the health services, and indeed 

services 1bat add to the health of a population ill geaeml. The following section (2.1.4) 

illusQtes 1he • that GIS bas tbr heahh care D"l!Nlp1IMlnt. 
\ 

2.1.3 The potantlal for GIS In health management 

GIS has added profoundly to it,e undemmdina and management of health in both 

epidemiology and heabh care. 'nis is -1 doeumentlllCI in the-late 1990s intc> early 2000 

when GIS • in health was ... to haw matured to a cedaia c:tea.. 01vingson et al 

(2003) ~ 1bat chQtic .,_. have occuned in health care since the. in1roduction of 

such technologies; Albert et al (2000(11) relay similar~ wi1hin the field of 

medical aeoapapiay, and comments OD its mpid diffusion duouahout all discipline$. In a 

I• emhusiastio &shim .... et al (1999(1D ~ the incorpomtiOD of GIS 

• technology as an important tool for health piactitioaeis in hea11h planning. 

Simultwously 111-. is an emphasis qn rnakipt the tools of GIS men available to bealda 

professicmals tbmush 11aining.....,s and creatiDa a awarmess oftheteolmology 

(McLatterty & Cmmley, 1999; Ricban:ls et al, 1999(1, 2 & 3); McLafferty & Cromley, 

1999; Bouton & _Fnser, 1999). This hints at ema efforts boina -.de to promote die 

efrective use of GJS within health .iatecl institutions. • emphasis olmuch of the 

NHS's outputs hu dwnpl and more iecmdy become~ en 1he lack of proper use 

ofGIS within the~ (Higp & Gould, 2001; Smith et al, 2003). This in spite of 

an increasing user i.se within the }IUl8 (Smith et al, 2003). Using 1he NHS as an 

sample, it is clear that the use of GJS has not lived up to its-expected standards (Higgs & 

Gould, 2001; Smith et al, 2003). 

The following section (2.1.4) outlines key reasons for GIS not reachinS its expected 

po1mtial wi1hin heal1h. 
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2.1.4 The chal'9nge of GIS Incorporation In health settings 

Many reasons are offered for the lack of incorporatjon of GIS technologies. The majority 

of which are cOl'l0erlJed with 1he end-usersof GIS and a lack of consideration of their 

needs (Nemeth et al, 2005; MaarudeJ' et al, 2005). Rob (2003) • .,_ the mason for 

GIS not being imp~ and used to the same extent as other application software is 

the time required to learn and understand i1s fimctionality. Similar sentimen1$ are 

presented by other 8ldbom, who state that statf tnaining is required (Magruder et al, 2005; 

Houghton, 2003), aaa,lytical skills of healdl workers need to be honed (Lehmann & 

Makhanya, 200S) and that better leadership and co-ordination (Houghton, 2004) are 

needed for the eff'ective implemen1ation of GIS in health settings. • 

An alternate considemtion focuses on 1he medaocloloaies employed in the implemell1ation 

of GIS. Kukatb et al (2003) call for a bmaviomal ~ 10 implemmtation, and 

claim, along with others that there is a lack of unders1anding of user needs (Y asnoff et al, 

2000). Nemeth et al (200S) expand on this calling for a human centred approach, 

r.ommenting on the difference between implemematioo at the JD8Da8ellM!l't level, which is 

relatively simple, and implemen.1-tion at the opntors level which due to the complex 

social settings, is more challenging. Johnson et al (200S) warn against the waste of time 

arid finances soaked up in the redesigning of systems in health settings, claiming that a 

tarp pel\m1age of systemS become redundant due to lack of use. 

The complexities associated with the effective use and implementation of GIS withip 

heahh institutions illustrates an important foal! point The importance of the user is 

stressed in this context Those that~ use of GIS to fulfil their working needs are seen 

as an integral part ofGIS; this is expanded upon in the fullowing section (2.2) of the 

literature review which focuses on this change in mind ftanie and injroduces a critique of 

GIS. 
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Qlaplll'2:GISnhlllll:m!JPl!ll!lb',..._.,md1adDIDglN 
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2.2 The rapid lillroductlon of GIS 

GIS bas been accep1led into • variel.y of ea'YUOIUDfll1I worldwide, described as "a climate 

nuap,g tiom uaqUISlionina acceptaDce 1D a celeblation about its technical capabilities 

and positive social impact$" (Harris and Weiner, 1998). This initial burst is often 

attributed to 1he allure of a new tedmology, creatina exci~ and a r&fid increase in 

the me of die tool. 

The in1roduction ofGIS can be compared to that of information sysie.ns in general. 

lnfonnation systems have gone from being ~c to soci9-technica1 (Reeve & 

Pelch, 1~). Such• c:banp is sipifiecl by a~ on people, not just technology, 

systems •t have specificatirm desiped b)' users. not1edmolopts, and• demmd pull, 

not the push of 1he technology (Reeve & P-. 1999). GIS is in a stage of such 

tmnsformation, and the technology is beins inwstipted in terms of the social and 

political coal8x1s in which it is ·beina implemmted. 

'Ibis transformation is mimiclred by 1he definitions provided of GIS. GIS, u a result of 

the iipid and diverae conception lacks a universally accep1ed definition. There are 

bo\WYW certain ....... to GIS that.- be cluvtied .a applied to all lellms. Clarke 

• (2001) identifies four approad,es, which may be aalOfnnted into two llW of interest 

that define thtll changing ate of1he tecluJOloay. GIS may be seen in terms of its 

functional definition, what GIS u a tool, may do to NSOlve a specific issue. More 

pertinmtbowever, are definitions CODCIIDed wi1b GIS • a science and• having a 

sooieeal iqNIGl ~ a viewpoints towards the chasina t11t1n of information systems 

in general and a focus on the societaJ impacts of GIS, 

• The pneral shift of ibcus ftom the _..,logy to die 111er may be descn'bed as GIS . 

bavina lost i1a initial teclmolosical "alhn." A critique ofGIS based on this and oth« 

pertinmt features of 1he technology will be considered in the following section (2.2.1 ). 

2S 



Qlapllr2: GISllldhlllll: • -,.nentb'r,alaipllllrymellodolopl 

2.2.1 Critique of GIS 

. The GIS and society debates can be tnlced bide to tbe 80s (()benneryer, 1998). 

Obennetyer (1998) aotm how 1he concept ofGIS .....,,. tom describing it u a tool 

designed to solve problems, a ftmctional definition. to seeing the development of 018 u a 

societal process, mittoring the developmmt of GIS as a tecbnolo1Y. 

A critique of GIS "4,pming in tbe 1990s was bwd on tae poaitivistic tlaia that GIS 

pomayed (Craia ,t al, 2002). 'l1lis WIS mainly limited to 1heory coaemninggeosmphy, 

whme the movemillt away from positivism was a fairly recent a.flair (Mouton, 1999). 

The debate soon grew: ildo one considering the extema1 influences GIS tu.a ()D society and 

policy. and vige versa (Blwood, 2002). • 

GIS was coasidered an undemocmtic tedmology (Obermelyer, 1998), u it further 

broadened gaps between the )»wed.ul and less empowered people 11uouah differential 
. . 

• access to da1a and tecba.oJoay .S pve die people in pow surveil11DCe capebilitiel 1llat 

tbe other secllolS of the population did not, and do not, -.w aocess to (Ctaia et al, 2002). 

The criticism bas gone u fiar as caJtma·GIS an "elitist and anti-democmtic technology". 

(Ghose, 2001). The use of GIS by certain lovemina ioiti1utions may disempo-wer groups 

who'are not adept to using~ or tecbnoloa,. poor communities. This exmncls to 

tho forms ofbiowledge and input used in GIS (Blwood, 2002). 

( 

Pafticipatoly GIS (P-GIS) is a field of study and applicatioJl 1bat has emerged ftom the 

criticisms of GJS presented in 1his section. P-GIS aims. to pmvide 10ols and accessibility 

for all to make use of the tools and elm pa,1111atatioa capabilities offered by GIS. P--OIS 

tbmly and pmctice is reviewed in die milowiaa section {2.3). 

2.3 Partlclpnory GIS, an....., to ,,,. crlllque? 

Participatory GIS (P-GIS) IBfem to a methodoJoay 1bat alloM sysmms (GIS) to address 

the needs of people who are CJODCeDlfld widi participation in decision making (Nyerges et 

al, 2002). P-GIS stems ftom a combination of factors,• predominant influence is seen 
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to be a shift ill thin~.,_ relating to the social contm.t in which GIS exists. O~ 

• (1998) notes this. S1ating 1hat GIS is seen u a procluct of JQCial daanae within the field (jf 

GIS, while piffl.0"8 eilmms1ances may have also bad iatlumQe. In addition to~ a 

response to the critique ofGIS, P-GIS is sem u a by-pmduct of puticipa11ory •~ 

to planuins (Rambaldi et al, 2005), and more generally u a product of technological 

advance m,4 public -.,ectatioa (Kwaku Kyem, 2004). 

Thnle 1llnDI are pnvlomimntly used to describe tbis_ pablic participation GIS (PP-GlS), 

communjty intepded. GfS and participa1ory G1S (P-GIS). • 

• P-GIS: P-GIS is~ in most cases, u an umbrella term providing the broad 

con1ext within which 1he other t,rms exist (Nyeaps, 2005). P-GJS may loosely be 

dlscribed u as,- or a plOCIII 1bat is iDtmded 1D--,.. die needs of people 

(researdlen.,...... etc) coacemed witb ~ decision making and 

planning (Ny_,. et al, 200Z). McCall (2004) males 1be distinction between P­

GIS being 1hetoof, 4IIKI PP-GIS being,1hep•ifta coatm¢ 

• P.P-GIS: The term Public Participation GIS was oripl&lly derived~ the 

pl•ina f1alllmity, used primarily became of is ,-,iJiarit, to plmnen 

(Obennmy«, 1998). PPGJS is COllaneci with provicfin8 acceas to GIS and thus 

~on to people affected by or involved in ot1ieial planning processes. The 

tbcus ii oa plrlicipaay plennina JUld mekina 1his JJ10C19S padicipatory, involving 

and pmvidina (JC)ffllllllilities and people vnth the powdll tools ofGIS and spatial 

-1),sis. 

• ~.....,.... GIS:·C.QIDIIUmity intearated GIS is the leeser·used tenn of 

the 1luee, and bu been found 1D be used only pa synonym mrthe othtlr~ 

considered (King, 2002). Craig et af (2002) consider this further, and indicate that 

community integrated GIS is a more general term, coosiderina the broad process of 

participation. 
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All of lit~ above~ imply tbe inclqaion of local concems and ~wledge into• 

aec,graphic infimnation .System '1 bile manner or another (King. 2002). It is further 

unplied that tluouah 1he proc• communities-.. apnered by the spatial tools • 

prowlid 1brough 1he pmvisic,n ofGIS and die slcills t.o use GIS. 

McCall (2Q04) identifies four levels of participation in P-GIS: information sharing, 

~ultati.on. involvemmt in decision makins and initiating actions. table l provides a 

QSel\JI S1IIQlll8I)' of P-GIS ,-aces. It is often auumed ibattbe hiahest level ~t 
participation i. the most etrective; CJthers however 11111• that this is contextually butp 

(McCall, 2004; Ghose & Huxhold. 2001), and~ suoh1evels are app~ only 

accQnting to the GODtext in which they are employed. 

T.W.t• IMllfll 
..... fllpartl ...... 

Coasultatim 

lnvolwmcntindecisicp. 

making by all aclln 

• Topicl 

• ~IDIMID~ bctwali4utsido lplCy al local 

CCJllilllUIUly peck~lffl#dly of I Mdmictl ..t advilory 

IUlbn 

• OutlidelllD'Jpmmalocallmowledpduoush the 

• --aelelltal by CJUtliden bcfin tXlllllhlticm ~th 
011u1u;ni1y 

• Analysis and bowledp ClOlltrolled by OU1lidcn 

• Prioritill an joiat1y idoi4ified ad defined 

• .JoimmalyuiDdiQlpldMdatioa 
• Still exlllDally iilitilted 

• IDitialive baloDp to di,!OQIWDlmity 

• Pll1ic;iplaenispmmtaan-.. 
' 

The nl8eaml being plll!IH.ntm deals wi1b 1be •least plldicipatory" level of P-GIS as is 

illus1mted in the 1abie above. W'lthilt 1be context of tho ftllleUCb, and acconHng to the 

information gained in this research (see Chapter 4, section 4,2) this was deemed the most 

• appropriatelevol. This is of relevance to such projects within the dev,toping world 
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contst, and it is arped that a COIIUll1IDity that has never been exposed to GIS technology 

qmnot mitiate sudl actions without the ex1emal help ad advice 1hat is provided at the 

stated level of P-GIS. 

The .-m P-GIS will be used in the description of this research from this point forward. 

Tho following~ (2.3.l) is focused on providing tbdb• insight into P-GS as. a 

practice. Bvmples ftom a variety of.projecls bwcl both in the developina and developed 

worlds are~ aimina 1o illultlate P-GJS practice the 1heory behind it 

2.3.1 Participatory GIS re1ean:h 

~ to MqCall (2004) ,-tices of P-GJS in the developing world are concerned 

pn,4ominandJ with natural NSOU1U1 and landdans. ic:lmtification ancl ........-, 

while 1he developed world is conce,ned with problem identification, prioritisation and 
• • la• I parttCtpatmy Pr""m& • 

In 1he developing world 1be ••--i.s of.mum of this research Ii• in the use of GIS to 

docmnmtindipnous lmowledae- For example..Tripadli .a ~·(2004) make use of 

P-GIS medlodo~ in community bued participatoly n,soum, JRIDlp!Dent, stating 

that indipnous lmowleclgd is critical for sUS11inable developmmt Mbile et al (2003) 

provide a~ -ample in which para.-,. -.ource mappiDa is Uled to plOIDOle 

• fcnst camervation in~ fimniaa.lNJIS. GIS bu 8llo --Ullcl to deeecmine a 

sui1able ma1IWY for the upglldiaa ofinfonnal ~ 1':m>uah 1he involvement of 

ftrious stake belden (Abbott, 2003). 

R(llelld,. on 1beroleofP-GIS witbu, tho..-viceswlp...._. gomm119 aJso in 

abundance (e.a. 1Ci118,2002; Imbile et al. 2003). SCOlda -~ (2006) cliscuss tbf 
developmm't of a system clesiped to monitor and assess community health. It is designed 

to use information from a variety of sources, and analysis is done dm>ugh a simple 

in1edace. It is uw 6iendly and tbus accessible to both health analys1s and 1he non-expert. 

Elwood and Lei1Del' (1998)describea project in which a varjety cilocal ~ an, 
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given acqess to GIS m ordor to &cili1ate community plmlnina Furtller examples include 

the use of GIS to promote heaJjh m·variqus bms (Boyinaton et at, 2004). Theseira 

. (D>i}, in a study CJCJDClrDfld widl...., ~ related data ovs 1he internet, identifies 

the agencies involved. They include govemmmt deputu.,. at a local an4 national 

level, public health igealcies, GIS «pnisatiom and the UDMl'lity 1hat miiiated 1he 

project. No tbnnal of the usetblness ot usability of •e iystem is available. 

• Many of the above mentianed IWll'Ch pR>jects and iQitiatiws •w pat potential for 

ti. mm...,_+ofhealth. They all hoW9WI" lack doc11mmtavoa of the.,,.,,,. in which 

diey wen, implemented, and whelherthis wu suocessful or not. especially in terms of 

. empc)MJ11lent (EJwood. 2002). This hampers development-1 re-use of previOlJS, 

research medlods. 

It .. been argued 1bat P-GIS projec1s hold many advantaaes for communities and sudi 

aclvantaps are not limi1ed 10 eidlerthe ~loped or developina woffd. the only 

limitation is._ focus of1he IWllldl (with iespect to the cleveloped and devek;pin& 

world). It is..._. hem tbata fbcus on health.-.,..,...,....,.. in the~ 

world is of critical ~to 1he success of provicling ~"healthcare. The 

ac:mntases of P--GIS, fbr 1he community u well~ odi• agencies are discussed in 1he 

followiq sectim (2.3.2). 

2.3.2 Advantages of ~lpatory GIS 

P--GIS is Hell to have a nunmer of actvantaaes for communities who ..-e involved in such 

projects. At this l1aae it is impor1lqlt _, deJlne two by and o8,m nri1i11rerpn,ted terms: 

community and eml)C>Mmlmt. 

COPs:iavt,: Communities are defined eccordins to a number of factors that provic; for 

the shaJina of common experiences aild perspectives. This c.onunonaJity is providecJ 

tbrougb. physical proxjmity to~ other, orttu,uall other tbalDS of in1elacUon such u 

professioaal, social or spiritqal relationships (Ciaig et al, 2002). 
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Empo--,...t: Within P-GIS, empowerment of certain people is crated through the 

provision of information (allowina for an improvecJ undm1anclina of external and 

imemal manem). Skills an, inq,rovecl duouah P-GIS. 1broualt the mation of an 

undels~ Qfmapping aacl ~«.lly GI& This is discussed ftuther in the following 

.puagrapbs. For further consi~on of this 1Upic see Elwood (2002). 

11uouah the use of~ metbodoJoaiestilS ~ may pin access 1D 

infonnaticm about local cancems in a fonn that is ..-.l!Yuoclel,.....,., Por «mmple, 

a map provides a means by which infonnation can he n,Jayed sunply and effectively 

(.MoCall, 2003). allC>WIDI comJDU11ities to understand decisions made by authoriti•. 
•. ' 

Maps mo piovick, a lllllDI by whidl communities can oommue• upwards (10 

• authorities). aUbwina people cm the aavund to cballqe clecisioai made by odlen. 

Including maps in compJai• n,por1s or any communication adds authenticity and 

provides communities with a degroe of1>mpinina poMrwhen communicating to 

audloriti• (McCall. 2003). 

The potmQal fi>r sudl use of maps ill\lltla1IIS lhatP-GIS may play a positive role in the 

~ of any local c:oncem. A neptive &ctor. as no1ecl by some ,esearchers. is 

related to the aatme of mapq,......_ Cancma is apawed that while some 

communities are empowen,d. olhers am not to daeir pollib.le detlilnent. Weiner et al 

(2002) note that P-GlS simul1wously empowen aad ~ eoJDlJIUDities, through · 

• the inclusi911 of some &lid ex~ion of othen (.Blwood. 2002). Additionally McCall 

(2004) wams apiast :P-GIS beiag ..S 10 lepimile iBepimate pro~ through 

eatitlina.tbem as sum without _,.0y employina-medlocloloaies. 

2.4 sum,,,.,y and eonclualona 

The .... dultmw, been-'med in this..,_ capture1beCODClp1s and theory that 

much oft:he resemdl beinJI preaealed·is built cm. The main purpose of this review bas 
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been to illusnte the manner in which GIS bas~ how this relates to 1-lth and 

the SOQial, political and technological tbrces that ba._ played a role in these changes. 

The value ofGIS as a tool tbr 1:IHi ..,.,,...,.._ ofhea11b. is clear, yet this bas not been 

fully,.._, due 1D a lack of ~isancA of the end user, ancl of their n,quin,meats and . 

needs in terms of a system. Additionally GIS has been argued 1D be an undemocratic and 

marginalizing technology. In response to this, partioiptiDiy methodologies of GIS 

~ 8lld inaplemm1ation haw been developed, povidina Ill opportunity to 

investipte this as a plausible solution tbr the lack of GJS uptab within Ilea» settinp 
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Chapter ThrN: R11earch Desl9n and Methodology 

Tbi.t cbaple, plelMl1111be research desi&Q and medlOdology used to inwstipte wbeih• 

GIS may play a role in the........,... ofhealth _._ throuah the pmmotion of 

information u,e and sharing in South Africa. The medlodoloaiea used in the research aim 

to provide a participatoiy framework fn which GIS may be deYeloped for information 

sharing at a local 1ewl. 

3.1 The ~n and Its.,,,,. 

The research question cmsidem the possibility of usina GIS u a tool for the manapment 

of health in hth Africa. GIS bu bem seen to have 1he po--' m incnase die 

etfectiveness of health smvice delivery in a variety of COn1ex1s (Chlq,ter ~ section 2.1.3). 

It is ai.o appanmt tiom the litmature tb,lt'puticipatory desisn and development (P-GlS) 

wouJd allow for GIS 1D tidfil the needs of local ~ most effectively. 

It is h~ nec•••IY to investigate the po1mtial fbr the use of GIS in an environment 

of limi1ed reisowees, such• 1hat ofSoU1b Aftica. In addition to limi1ed resoun,es, South 

Africa bu a variety of popdation lfOUPI and~ settinp. making the 

~of any infonnation s,nm a dalJenp It is ....,__expected 1bat CD 

would have the mad positive effect by usina a l~y infonned participatory 

dewlopment appn,ach. Related to these facton, the research h~esis is stated u 

follows: 

Can GIS aid ths ,,,,,,,..,,,. of healtl, aeivice deliwry at local co,nmra,ity level in South 

Africa d,ra,,gl, p,o,,,oting the me and d,aring of nlnont spatial and non-spatial 

UfP'llllltion?'How CWIII dtill b. acltiewtd widda a [JIB'llcipalory .t,m,,ework? 

In considering the above que,ttion a number of research aims were formulated. The aim,s 

have been designed to answer the abow, researoh question while providing the necessary 

contextfbrthe ~ 
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Ailll 1: To de1enai'9 die sta• '80 nlatlna to tlae • of GIS fer healdl in Soada 

Africa 

In order to eftectiwly ~e ifGIS can aid in tr. •....-it of health it was 

impOltantto detetmine 1he nature and-scope ofGIS applicatian in heal1h related fields. 

As them is no comprehensive literature OD 1his. subject. relatiDi specifically to Sou1h • 

Africa, it was ~sary to ptber the da1a. 'Ibis was done through the use of an online 

cauesqoaitain, aimed at health protmionals using GIS. 

Aim 2: To f'adlbate ae dewlop-t of a mer frieadJy GIS for tile ..._.inadoa of 

info..adon 

The research was hiablY dep,Jodam Oil the development of a GIS pmtotype, developed by 

the Cell-Life tesem:dl tam at UCT. The development of the prototype and 1he 

functionality given 1D it was bmd on advice aiven duo"'8h the•reaults from the online 

questionnaire. The GIS proto,1ype \\'8S developed to be used by people with little or no 

GIS aperimce, and thus contams m1y basic timdiaaality. 

Ailll Ji To at tlae .. ...,. and...._.., oftae GIS proa.ype wi1II •••dal 

Ulen 

Testilig 1be usability and fimctioaality of the~ prototype is an essential step in 

identifyins the potential for such a syS1em to be used and aid ia the 1111111881JBlt of 

bealtb. The 1estina of the system introduced a participatory development ftamework to 

the research by invol_vmi pof4Dtial users in 1he developmmt process. 

3.2 ~It,.,.,,..,,,,,,.. 

A number of~ methodologies 1'ave been used; their intem,1-,d nature is 

illusttated in Figure 1. The research methodologies. which are derived directly from the 

aims of the~ used include an ~~.the development of a GIS 

prototypt,, ..-d tasting the usability of the GIS pmtotype-1hmuah a case study. The 

methodologies displayed in Figure 1 an, not u one dimensional u they appear, an,d there 

34 



____________ _ _ _ _ _ _ ___ C~_ap~ 3: Resoomh des{ln and malhodol~y 

are many sub-prnc-esses vvhich have been added to them. The fol1owing paragraphs 

explain the methodologies in further detail 

Aims 

C<lll cm; md tJJ~ m.:ln,:wem~!II of health sen·ice cklilwy .'..'1 kicai w mmrmity k,-e/ in :,·~,h 
Afri'-'-'.r ihro"gh prJmoli"lt 1~ 1.1s~ <1.ttd .1h<1J'Jl1/f of" l't21~= .1p<I1.r~ tmd 11~-~patra!. 

i~i:,rmaticm? 1/o-w can this be L1chii=d wHhitt (i ~ n i~ip(4o,y fr==rk'! 

The cnITe n1 LL~c 01 · 

(rlS m hc-alth 

l ln lin c '111cstion n a in.: ( ii S ili.-vc I opmcnl 

lc;:;tiug ofthc­
pm1oLypc 

l J ~'ii •i Ii ty lcKling. 

3.2.1 Online questionnaire 

An online questionnaire WdS designed to fulfil the first atm of the research and provide an 

undersmnding ofGIS use in lhe heaJth sector. By tdentifying the various aspects of GIS 

use, it guides the deveJopment of a GTS prototype. The de!iign of the questionnatre wa-. 

tnformed by research on the use of GlS within health re]ated institutions (Higgs & Gould, 

2001 ; Smith et al, 2003). 

The questionnaire was pubhshed on the tntemet. Th ls provided a number of advantages. 

especially regarding access to the sample. Reips (2002) note!-> the pra~tic.:al ity of using 

internet based questionnaire-. for accessing specific groups of people, who are spread 

over a large area amongst other advantages. The design of the questionnaire was based on 

simplicity, and aimed to be as brief for the respondent as possible. 

The questionnaire targeted a sarnp le group identified as being ab]e to provide suhable 

insight into the use ofGlS in health \Vithin South Africa. The respondents included 

people using GlS for health related activities in a variety of !-te~tots in South Africa The 

sample and data col leetion methods are explained further in Chapter 4 (section 4. 1 ), 

along with the design and structure of the questionnaire and the results. 
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3.2.2 GIS prototype development 

. 1be dev.ic,pment ofthe GIS prototype MS a critic:a1 step in answering the~ 

questioll, and WU picW by 1he NSUl1s of the 0'1line questibtmaiM. Tbe ct,isign of the (BS 

prototype will be discussed (Chapter 5) mllowing the l)IIIHl!lation of the online 

ques1ionnaire .-esula, in Chapter 4 (pection 4.2). 

Aaumberof~fictonwemrwliJeclttuvuah11ais,..ot1he--,.ich. ltwas 

realised 1bata GIS QCMtJd ~ clfteloped fortht display alid sbariq of intbrmation and 

acconlina to the i,quiremm1s ob1ainecl from the on1ine ~-Of further 

relevapce to this teaearch is the QSlbility of th,, GIS prototype. 

3.2.3 CaN·atucly of the Overatrancl and UNblllty ...... : 
lb. Ullbilitytestma 'tftheGIS prototype,_._~ .... ala~ study in the 

Overstrmd municipal uea, I~ on the South Wes1em coast of South Africa (See 

Figure 2). 'Ibis area was se--' clue mainly to the applllllt tbcm on community 

pani~'/ by the municipality. Qlapter 6 ~ OD die~ area (6.1.2), and the 

dympnic:s of the usabilitytestiDg (6.1.3). 

7 lbiecmiceptafpldicipllionisoftm 1IIIIXl • •--ICl'em tom-,~ 'Ppea'to be legitimate.ad 
i.s aomedllllll!I 111ed to makeunilatcnl deqisions appea-to be tbe dloice 9f 1be public. 
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The followtng sections (3. 2.3. 1 & 3. 2.3 .2) consider the theory behind the choice of 

methodologies us.ed for the testing of the GJS prototype. Case study research and 

usability testing are i ntroduc:ed and related to the at ms. of th ts research. The data 

collection methodologies are briefly introduced, with fuJler explanations provided in 

Chapter 6 (section 6. 1.3 ). 

3.2.3.1 Case study 1·esearch 

A case study j s an empirical inquiry that investigates a phenomenon within it~ re-d] Jife 

context (Dube & Pare, 2003 ). The phenomenon being inves.tigated in this res.earch is the 

use of GIS as a tool for health services management, specifically the usability and 

functional specifications of the GlS prototype. The case was studied through the us.e of a 

variety of data collection methods, as i~ advocated for c:ase study research (Y tn, 1999). 

combining both qualitative and quantitative data. 

Case smdy research has recently received revived attcntlon and acceptance in both 

information systems and health services research (Yin, .1999~ Dube & Pare, 2003), 

espcciaJly in terms of understanding the comp]extties that surround both iliese 

phenomena. 
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A case study approach to this phase of the research played an important part in 

understanding the role that the GfS prototype could play within a specific context. Case 

studies concemed with health seTVices have focused on the use of technology, knowledge 

and infum1ation systems (Yin, i 999). Additionally case studies focusing on infom1ation 

systems generally aim to understand the organisational side of information system use 

(Dube & Pare, 2003 ), conforming to the general shift in thinking within this field. The 

transfer and sharing of information within health related fields are increasingly comp Jex 

(Yin, 1999) due to the decentralisation of health services, and the increasing interactions 

between organisations, technoloi,ry and individuals (Dube & Pare, 2003). 

A case study was seen as a way to understand such a context, and to provide for an 

improved manner in which the usability of the GJS prototype could be tested 

3.2.3.2 Usability testing 

Usability testing involves testing the ability of a system to allow users to complete their 

tasks effectively, efficiently and enjoyably (Kushniruk and Patel, 2004). Usability testing 

theory and practice supports the use of case study methodologies through their shared 

focus on a specific phenome11on within a specific context. 

The compatibility between case study research and usability testing stems from the fact 

that the usability of a system cannot be measured in an absolute sense (Parle & Lim, 

1999; Brooke, 1996). Furthermore the usability of a system should be investigated within 

the context it will be used, and its appropriateness to thal context (Brooke, J 996). A case 

study was seen as a way to understand such a conle"-1:, and to pmvide for an improved 

manner in which the usability of the GIS prototype could he tested. 

Linkmg usability testing to broader context of the research is the synergy between 

usability testing and participatory G[S (Haklay & Tobon, 2003). While P-GJS allows for 

non-GfS users to access GIS, usability testing, and HC'l in general, srudies how to better 
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suite systems. to their usen;, This part of the research us.es usability testing methodo(ogies 

to promote the participation of potential GIS users in the development of the GlS 

prototype. 

3.2.3.3 Data coUection 

Usability te~;ring was the fundamental data collection methodology employed, with 

intervie\'vS, questionnaires and task analysis making up the data collection process. The 

following diagram (Figure 3) illustrates the research process and the too~ used in the 

usability testing. 

Case Stud : Overs trand 

J\rca ~l11d y 

[ntcrvkwi; 

Qu.cdim11,ai~• 

F~urc 3 Simrlified ra11e rtudy l"llllelm;h methodolo,u-

An are.a study \l,.m undertaken to understand the information Oo1i.v dynamics , provid1ng 

for the identification of potential users and gaps in current systems. The data collected 

from the usab1lity testing was. used to represent two distinctive cases. that of the 

municipahty and that of the communtty. The munictpaJ case included data collected from 

municipal managers and wJrd councillors. The community is represented by clinics in the 

area as well as community organisations. . In addition to the two cases a conven1ence 

sample wc1s used for the testing of the usability testing process. 
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3.3 Conclusions and shortcomings 

It is inherent in any methodology that there wil I be shortcomings and areas in which 

errors become evident. The methodologies used in this research are from varied fields of 

study, and thus have limitations associated with them that are derived from their 

res pee ti ve fields There are also 1 imi rations pres cnt th at have become apparent through 

the ccmbination of the melhodo logies used; the most pertinent limitations of the research 

is the Jack of comparability of case study research, and the Jack of quality of response of 

the online questionnaire. 

A lack of responses to the questionnaire reduced the researcher' s ability to test the 

responses \vi.th fonnal statist jcal re le van ce, yet the effe c:t of this on the final product of 

this stage of the research was minimal. lt is a rcsk using relatively new data capturing 

methods as they are untried and untested, on line questionnaires. have received some 

attention in this regard. Henning (2004) notes the rehabihty of infonnation presented on 

the internet as something detracting from the use of online questionnaires , addjtionalJy 

noting concerns over security and misuse of information. Reips (2002) notes in response 

to su~h factors lhal standards should be developed through which research can be 

l:Ompleted over the internet. thus taking advantage of the positive filctors of using the 

intemet and reducing those affecting it negatively. 

Case study researl:h has limitations 1n tenns of its inherent nature, that of investigating 

something within a specific context Tne result ofwhil:h is that generalisation across to 

other contexts is difficult ; this has been held as a major shortcoming of case study 

metht}dologies (Yin. 1999). Yin (1999) provides insight into remedying this feature of 

case studies. and suggests viewing a case study as a unit. It is felt that the research being 

presented is driven by theory and literature; furthermore the case study being presented 

was selected to be representative of South Africa in general , 

The limitations are a result of using methodologies that are necessary for this research, 

and were unavoidable. Using an on line questionnaire was necessary in order to reach the 

participanrn that were required, and although the response rate was not high the 
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information gained through this did prove to be highly useful to the development of the 

GIS prototype. In terms of the case study, an area and case of relevance to South Africa 

was selected, furthermore the methodologies employed for data capture and analysis are 

thoroughly documented allowing for repetition of research similar to this. 

The methodologies used in the research represent a coming together of various fields of 

thought and application This has been done m order to most effectively develop an 

information system suiting the needs of the potential users ofit \Vhile there are 

limitations associated with such methodologies, the use of them represents a step 

forward, and aims to introduce a manner in which effective system development and 

testing may be conducted. 
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Ch11)ter 4: G!S md healih online <J.Jestionnaire --· .... .. . 

Chapter Four: GIS and health onli ne questionnaire 

This chapter describes a questionnaire designed to gain insight into how GlS is used in 

health in South Africa. The design and structure of the questtonnaire, the sample of 

respondent-.. and the resulls gained arc described, The result-.. are used to produce a 

context in which this. rese-drch restdes, and helped to shape the development of a GIS 

prototype. 

Abnt 

,.,,.GfS a1dthe 1tian .. -11wtt1en1 afhc,.,lfh MT"l-'f<--C ckliw.ry ,,r; 1,.,,:ul ,:,>mmi<HI~~ 1<'1-'Gl mB,Mh...J,frrca thl=fl:h pro~;otinR 
the C(S<' ,md ~harrng uf r ?-kw.,,,t ·'/"-'Ciul und 11m,-.fpat1al u;a·;11,_-1tum'? ii ow can thi~ b.: .'i(,·hieved ,.,ir hi'fl if 

Tltc current ugeg ofUJS 

• q11c,\f.1onna\t'C 1 

1J1.ir/i.-iDafrinc frum,.,,.,r ,nl? 

r,',L<>ilitar,,; J..: -..cl"[Nnca,t of~ 
(Tl S pmto,ypc 

a,·~ure4 ~~art-h aims and proc~'.'IC:ii: Online qu~tionnaire 

TI1e results of the questionnaire also fulfil the following purposes: 

• Provide a context in which this research ts based and exists 

■ Provide insight into the manner in v..foch cnmmuntties are, and may be involved m 
GIS and health 

• Provide a starting point for the development of a database of GIS and health 

activities with in South Africa 

4.1 Questionnaire design and structure 

The questionnaire was developed using tools. that enabled it to be available on the 

internet. lt targeted those who are involved in health and work with GIS or are planning 

to do so. This section considers the design, content and structure of the questionnaire. 
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4.1.1 Questionnaire design 

The use of the "internet as a medium to communicate a questionnaire \Vithin health related 

and most areas of formal research remain in its infancy (Eysenbach & Wyatt, 2002), 

however the potential for its use is promising. The use of the internet for the distribution 

of a questionnaire provides many advantages., especially when targetivg a specific sample 

which may be impractical to access under normal circumstances (Re ips, 2002). Reips 

(2002) identtfies the foUowing advantages of using the intemet for surveys and 

questionnaires: 

• Reduced cost 

• Less time and scheduling constraints 

• Automation of data co Hection and entry 

• Ease of access to samples. 

ln using an on line questionnaire all of the above advantages were realised, with a low 

response rates from the questionnaire being the only limiting factor on the outcome, 

Sawicki and Peterman (2002) note some issues assoctated with using emails in a survey 

relating to the use of P-GIS, also reported a low response rate. Some mail hsts do not 

submit surveys, and the abuse of email as a furm of advertising has resulted in doubt over 

such a means of communication, resuhrng in people being less inclined to pursue such a 

survey. 

While the number of responses does not allow for statistical tes.t'i of any significance the 

generalisation and comparison of the responses provides suffictent infonnation for 

interpretations to be made from the data. The following section ( 4.1 .2) ex.plains the 

structure and content of the online questionnatre, 

~ The ;nitial respon~ from the on line que~Lionnaire Will'> only 17 .5%. \.1.or~ rr:~on~s w~-re gamoo lhmugli 
ph;m~ calls fil!d meetings wi.t.h SO!ne of those i.rliti8lly emailed, providing for the O\;er all response rnte of 
27%. 
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4.1.2 Content of the questionnaire 

The questionnaire \\-1!5 structured wi.th a view to reduce complexity and the amount of 

time required for participation (See Annexure A) . The questionnaire was oom prised of 

six sections v,ith questions on the following themes : 

General information regarding the respondents work, relation to health and their sector 

of operation (NGO, government etc)_ 

Technical information on GIS, including software used, wheth.er a web server is used 

and the method of data storage_ 

Information regarding the general use of GIS, the spatial analysis too Is used, data 

sources and the outputs produced from GTS. 

ln£ormation regarding future plJl.ns for GIS use, documenting specific plans to use 

GIS in different ways, the potential for this and also the constratnts that are hjndering the 

further use of GTS . 

Infotmation regarding community involvementt determining whether communities are 

involved in GTS related work, the benefits gained from thjs. and the respondents general 

jmpression of participatory methodo]ogics tn GIS and health . 

In addition to the questtons, extra jnformation explaining some of the roncepts necessary 

for the completion of the questionnaire were induded (see Annexure B )_ The following 

jnformation sources were included as links to other web pages: 

• Information on participatory GIS 

• Definition of participatory GlS 

• Case study of participatory GIS 

• Health applications of GIS 

• General uses of GIS 

• Examples of community involvement in GIS (Higgs & Gould , 2001 ~ Smith et al. 

2003) 

The following diagl°'.fm (Figure 5) illustrates the design of the web based questionnaire_ 

The boxes in the drawing represent web pages present in the questiom1aire; the bold 

arrows indicate the flow of the questionnaire from $ection to section (web page to web 
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page), with the pJain arrows indicating links to additional jnformation (included as pop& 

up web pages). 

1. General 
infonnatitm 

.From 3 
1: Future GIS 
plans 

2: T eclmical 
infmnfllton 

S: CrnnmWliL, 
involVl,-mcnL -

-----fl,- Link CJ Web Page 

---· 

3: General GIS 
in li:mn alion 

6: Olln.T 
pa.rtit..-ipanL-i 

Figure~ Online que.i.tionnaire: Woo 11itc dcl'iill:n 

4.1.3 Questionnaire sample profile 

·111 4 

The questionnaire targeted a spectfic sampJe group. The sample was identified primariJy 

through a database of people potentialJy involved in GIS and health (Martin, pers. Comm. 

2005}. Other participants .. vere tdentified through web site searches and phone calls., 

mainly to government health offices. Once the questionnaire was made available on line, 

email'.$ were sent to aU potentia] respondents. A totaJ of86 emails were sent to the 

potentjaJ participants, making them aware of the questionnaire and providing a link to it. 
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Sample composrtio n 

Fi11:ure 6 On line q ue~Honmti "'; Sample 

■ Go\1/;mmel'lt 

■ R~ea.-ch 

i.J Puastatal 

□ N?OINGO 

The sample is represented equally by most stakehoJders. with an increased response from 

the government sector (sec f,"igure 6). This is seen as a combination of two factors: that 

government is beginning to embrace GlS technology, and secondly as a result of the 

distribution of the questionnaire~. 

4. 2 Results of the questionnaire 

The key resullS of the questionnaire are summarised in this section (a comp le Le table has 

been included in Annex.ure C}. The results described focus on the following : 

• the manner in which GIS is bc1ng used. 

• the data being used in GIS, 

• outpulS produced through lhe use of GIS, 

• the potential for further GIS use 

• the ]imitations thereof, and 

• participatory GIS pracdcc 

9 The sample: w 11~ J cknnincd through a database of people in volwd in health anJ GlS, anJ rm mam:-: were 
avai lah l c lo dclcrm inc !he ~cdnr/work in \'01 vt.-mcnt of ll,c rnlire sample. 
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4.2.1 Response: The use of GIS in health 

A section of the questionnaire ,vas dedic..1.ted lo gaining insight what GIS is used for in 

health . This includes the areas of hea1th that are impacted by GIS use and the specific 

GIS tuo]s used fur such work. Such infurmation helped to provide a context for the 

(csearch and through the identification ufthe current uses of GIS, areas of further use 

could be identified. This is based on the assumption that existent use in a certain fie]d 

would provide the necessary in frastructme and support fO( further use of GIS . 

The following graph (Figure 7) illustrates the are.as of health that arc impacted by the use 

of GIS with in South Africa. The (csu1ts show a distinctive focus on planning and the 

provision of health related servjces. Such a focus il lustratcs that this is an existent 

practice in South Africa, and provides for the opportunity to broaden the scope of 

apphcation. 

Empowering communities 

Dis ease cistri buti on 

I rnpl em entatio n 

As requi recUother 

research 

ser\lice pr™sion 

pl.:tnning 

-

Hea Ith re lated i ssue.s dea It w ittl 

.. .. - -- -3 116 

7 . ._; l 

7.{11 

11.st 

15.38 

23 l.:t. 

30.77 

0 .00 5.00 10.00 15.00 20.00 25.00 20.00 35,00 

Percentage 

Figure 7 On tine q Uefflonnaire': Heahh related i,sue, 

The information obtained from the questionnaire contradicts much of the literature and 

some of the arguments presented in Chapter 2 (section 2.1.2) , A focus on the plaru,ing 

and provision of health services is something that has been reserved at must for resea(ch 

and app1ications focused on the developed wor]d (McIntyre et al, 2000). 
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This ts further reiterated by responses to a question requesting specific examples of 

health related work completed with the use of GTS. The following points provide some 

health care application examples. provided by the respondents. 

• Locating HIV/ AIDS trials across the world 

• Assessing health needs for the purchase of health services 

• Determining catchments centres for local services and hospitals 

• Capturtng health facilities and boundaries within which thes.e facihttes. are 

managed 

• Analysing patient flows across health district boundaries 

The focus of GIS use, as expected from the sample, is. on high level tasks and not day to 

day management tasks . 

To determine the level ofGIS use, and the appropriateness. ofGIS tools to health. a 

question was posed on what GIS tools were used. For a large portion of the sample GIS is 

used for the display or produetion of maps. (30%), the most basic function of GIS 

(Sawicki and Peterman, 2002; Smith et al , 2003). Other less advanced tools identified 

tnduded statistical analysis and report production. A balance ts created through the fact 

that a number of the respondents use the more advanced tools of GIS such as geo,bTTaphic 

analysis, modelling and forecasting, representing 40% of the total response (see Figure 

8). 
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Internal databases 

Surveys 

Pliwt e databases 

Primary research 

Public dBtBbBses 

I I 

I 

-1 I 

-I I 

-I I 
I 

7 

Data sources 

l 

1 04 

I 

1' 04 

I 

17 

I 

I 
I 

' 

39 

21 ., ,4 

.78 
I I 

I 

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35 .00 40.00 

Percentage 

The response~ to thi~ question clearly indtcate the need for tools to make re1evant spatial 

information available where that information exists. Thus promoting the acces~ to, and 

sharing of information, providing an opportunity for certain people to monitor and 

under.;, tand the en vi:ronmen t they Ii vein. 

4.2.3 Response: GIS related outputs 

Nearly 70% oft he respondents make use ofGTS for the production of paper based maps 

and report related outputs {graphs and reports) indicating the use ofGIS for its more 

basic functionaJity (see Figure 10). 
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Models 

Databases 

Electronic maps 

Web based maps 

Reports 

Graphs 

Paper based maps 

Outputs produced through GIS 

----~ ,:-:- -

- 3 '57 

- 3 '57 

,0_71 

10_71 

17 86-

21 .4 1 

-

32. 4 

0.00 5.00 10.00 15.00 20.00 25.00 30_00 35.00 

Pefcenmge 

Figure 10 Online qu~tionnaire~ G IS outputlil 

The use of pa per based rn aps is perh ap~ indicative of the lack of access to techn o]ogy 

within South Africa. The need to communicate information held on maps is also made 

cJear through this resuh. 

The emphasis on the use ofGIS in less advanced manners. as wel1 as the need to 

communicate the information held on map~ to a larger audience reflects the focus ofthts 

research_ And the Jess advanced features ofGIS are advocated for the sharing of 

information. extending the use of GIS to new communities. 

4.2.4 Response: Potential for further GIS use 

The majority ofresjXlndents make use ofthe basic functions ofGIS (60%), such as the 

creation and d ts.play of maps. but many see the potential for more advanced uses such as. 

modelling, forecasting and analysis of various forms (see Fi&,'Ure 11 ). This may wen be 

related to th~ allure of the technology, as described in Chapter 2 (section 2-2). Reasons 

for the Jack of use of these tools currently arc considered in the following section (4.2.5 ). 
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Potential for further GIS use 

FR 

Web GIS 

Geographically based analysis 

A- oduell'lg tmps 
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Making forecasts 
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Amiy sis of statistical dt1ta 

lntl;!-{lrating data 
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............ -- ·-. 
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I 

0 .00 

··, .35 

• _35 

5.00 

-·.-

8_ 170 

8 70 

B_ 70 

BJ70 

13 4 

13.:04 

13. b4 
!I 

10.00 ,s_oo 

Percentage 

20.00 

Figure 11 Online quenionnai"': Poteotia~ for furth(<J" GIS use 

21.7◄ 
I 

2s.o: 

In addition to those seeing the potential for advanced features oITered th rough GTS 

packages, a nwnber of respondents see the potential for the w.e of GIS tn a relatively 

basic sense, such as the analysi~ of statistics and the production of maps and reports. This 

illustrales, once again a need for the basic tools of GIS to be made available to users, with 

the more advanced tools not being seen as a necessity to the populatton at large_ 

4.2.5 Response: Limitations on further GIS use 

Participants were asked to identify what 1irnited tl1em from using GIS in a more effective 

manner_ The most prominent feature was the affordability of software, often assumed to 

be necessary to access a GTS . The other prominent response io this question was a matter 

of human skills, repre~ented by 40% of the respondents (see Figure 12)-

Th is sup ports the need for GIS to be made available in tem1s of cost and a1so in terms of 

usability. The GTS prototype was developed 'IN:ith these two factors as guiding principals_ 

52 



Ch apter _4: GIS 11r1d health on~ne queslioman 
-------------- -· - ---· - ·-

Con strain ts on G IS use 
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F~urc 12 Online quC1Jtionnai.r!:: Con~traints on GIS U:'!e-

Affordability was addressed through the use of an open source development 

methodology10. The GIS also aimed to negate the need for human ski I Is through the 

development ofa basic user interface, Chapter 5 addresses these factors in further detail. 

4.2 .6 Response: Participatory GIS 

The participatory GIS section of the questionnafre aimed to gain insight into whether 

communities were invo)ved in GIS within a health context. It was designed to deduce the 

possibilities of such participation hy gaining insight into the manner of participation, as 

well as gaining perceptions on the practice of P-GTS in health. 

A reJa tivel y large number of participants involve communities in their GIS reJated work 

( over 25%), however in most cases merely for the provision of data (60%). The term 

community was defined broadly11 for the purposes of the questionnaire and this may have 

played a role in the large number of participatory projects V1-1thin the sample. 

l(J Open source software pro'-iding an affordable solution is f:t debmable topic and this is addressed further 
in Cfotplcr 5. 
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An understanding of community participation in GIS was gained through questions 

regarding the potential benefits for both parties (the organisation and the community). 

Benefits noted for organisations vary greatly, with two contrasting sets of responses . The 

first being "users'' of the community, gaining data ftom the community and surveillance 

thereof Similarly the benefits for the community are seen as employment, the provision 

of services or it not being beneficial at all. The serond group of responses reflects the use 

of participatory methodologies to create a.n understanding, forming partnerships and 

providing objectivity within their organisation. Furthermore Participatory GIS is seen as. a 

methodology that can provide an opportunity for participation in decision making and 

enhancing perceptions. This contrast illustrates the two e,ctremes. of participation possible 

in participatory GIS as discussed in Chapter 2 (section 2.3 ). 

Questions were posed on the limitations to community in vo lvemen t in GTS rel.a ted work, 

the results acting as. a precautionary guide to the development of the GlS prototype. The 

responses emphasised the human factors in the equation. map reading, training, 

inexperien('.:e of technology and skms being amongst these. It is foit that these could be 

reduced through the use of a simpler and more user friendly GIS than the typical 

commercial GIS used by the majority of people and organisations. The 1 imitations 

displayed in Figure 13 once again emphasise the need for a simple, user friendly GIS. 

11 A c.:ommunily is ddim:d acoording factors tlrnt prtn:ide for the sharing of 00ID1mm expe:rjences nnd 
perspectives. Th.is commonality is prov jdcd. thmug-h ph ysica1 prnximi l y lo each olhcr, or through olher 
fo1ms of intera~'tilm such as professional, wcial or spiritual refotionshi ps (Crnig- ct al, 2002), 
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Lim itatloris on community involvement 
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Ffgure 13 Online questionnaire: Limi1atm!I on com mun~· invok·ement in GJS 

Finally, to consolidate the contextual information gained from the questionnaire, 

questions relattng to perceptions of P-GIS in health were presented. Figure 14 i I lustrates 

the respondents, percept tons of how health may benefit from participatory GIS 

methodologies. Most of the respondents (85%) felt that there is a potential for P-GIS 

methodologies to be used in health~ and that it could provide for improvements especially 

in the areas of disease management and s.enrice provision, once again indi~ating the 

management of health related servt~es as a priority, and adding potential for parti~ipation 

in such a project 
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Fl~urT J..1! OnJioe questionnaift: Health bm.crrts from P-Cl', 

4. 3 Discussion and implications of the results 

The results presented above provide information on the use of GIS in health in South 

Africa, the level of use. the limitations placed on the further use and the extent to which 

cummunities are involved in such work .. In terms of provjdjng a contextual background to 

the use of GlS in health in South Af ric.a the results may be summarised as follows . 

• There is a focus oo the use of GIS for the management and planntng ofhea]th 

related services.. 

• GIS ts used mainly for the dis.play and printing of maps , while more advanced 

too Is. are used: and desired in a few of the cases, the majority of users on I y require 

and use the Jess advanced features of GIS 

• The hmitatlons on the use ofGIS are rektled matnly lo human skills and the cost of 

GlS. Despite these issues%% of the software used by the respondentc; is 

commercial and over 80% use a GIS that provides extensive functionality, and thus 

requires a degree of skm to operate. 

The results presented are in contrast to the assumpti,m that GIS and hea]th in the 

developing world focuses on epidemiological matters (McIntyre et al. 2000), and that the 
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use of GIS for health semees monitoring and management is limited within this contnt. 

GIS is used by the nutjority for health planning and services management. 

~th et al (2003) n,te that the full polmtial of GIS is yet to be realised in terms of 

advancod use ancJ applieatiaa. Bouahtm (2004) reflects sinrilar temarks with respect 10 

lleland's ~ of GIS in health, notina tb.i GIS is primarily used for "cnating pretty 

pictures," and ignorina the analytical capabilities of the technology. This research aims to 

emad mapmaJc:ins abilities to a l8IJI« cornn,,.mity, 

The ..-ults hentshowthat GIS is gemqlly used for the Cleation of maps, with the 

exception of some more advanced users. However, when considering ~e limitations on 

GIS use, hqmen lkilla we the bialest ~lem:. Jt is tbereibn, suges1ed.tbat the focus 

be OD the use of less compl• GIS, focusiDa on map malrina and report production. 

Furthennore, and with a~ OD theuseofGJS at a local leYeJ, the cooniinat;.on ofGIS 

use 8CIOSS various groups, as mentioned by Houghton (2004), may be a more appropriate 

focus than inrmlsina the complexities usaoiact with 1he analytical fimctiohs of GJS. 

These 8qJUIDflD1s are explcm,d fildber iil the pmuJtiJ11819 d1aplS of this thesis (Chapter 

6). 
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Chapter Five: The Development of the GIS Prototype 

This chapter outlines the development of the GIS prototype, explatning what drove the 

design and the elements that make up the system. The design of the system is based 

primarily on the follov,,mg results of the on line questionnaire: 

• AffordabiJity, allowing the system to be avai lable at a minimal cost to all potent ial 

us.ers 

• Accessibility, providing a system that is accesstb]e to the broadest possible 

audience. 

• Simpl icity, providing for user friendliness for Jess. skil1ed us.ers , and those that on]y 

require basic GIS fun(...i:ionality 

Alm■ 

,,.,n GTS ,mhhr. maJ1ag,ct1rtmrof l reat1h 2e1w,;,e dell wiry t.t lr:xaJ coninntmi)' 18~"6{ mlieJ«ln.Ajriru thl'OUf<h protlr(Jt1Mg 
fhe rr~e and~h<.rring ,.,f~k<,,,JJ11.,p,,rid uJ1il n,m :,pdld iefr,rm,;,tirm? Fie,~•~-= th<~ h~ ,.,d,i~,=1,.·ith itt" 

oo.rtr.· rDt<' klrl' fmm~-•:k:' 

Tk ~urr,;111 woe• of< HS 
m h~~uh 

Fa~il iistc dcv<: loµruct1 t o f a 
GT~ rmt.,tyr ~ 

GIS development 

Open source software was identified as a means to address aftordabi lity, and is discussed 

with respect to its prospe(...·ts within South Africa. 1n terms of providing access to the 

prototype, a web~bas.ed sys.tern was deemed lo be the rnos.t appropriate , and this is 

discussed in terms ofits relevance to South Africa, Finally the functionality of the GIS 

prototype is introduced. 

TI1e system described 111 this chapter is a prototype. P'rototyping is the process of putting a 

working model ofa product together, in order to test various aspe(.."t<. of the desi,b'Tl to ga in 

feedback from potential users of the system (Argent & Grayson, 2001 ). The advantage of 
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using prototyping is that the system can be easily ebanpd, md it encowages 

participation &om bo1h potential users and 1he developers of 1he system. 

5.1 Optn aoun:e.•ottwan In South Africa 

The use of open source software in the development of the GJS prototype~ cost 

for the end user, and also promotes participation. These features are addressed in 1hia 

section in light of the advinces of open sourm GIS. 

Open source is a software dewlopment methodology (Cbristl, ·2006) relating to the 

freedoms asaociated with accessing to source code and being able to alter 1his in any way 

to suite ones needs (ordle needs of a specific community), and does not diNctly _., to 

free (u in cost) software. While this may seem contladicloiy, the use of open~ 

software has been~ to have long term financial benefi1s. 

the definition of open source software is buecl on the hedom of accessing to the source 

code and the licensing of open source proa,ammes The Open source in'tiative (2005) 

deGnes open source software acccmling to the following characteristics 

• The source code of the product must be ID$le available 

• The license must allow unlimiq,cl Ndistribution of 1he product 

• The license must pennit the Cftlliticn ofliceme free dorivecl works 

• The license may not limit how, where or by whom the product can be used 

Cei1m clepmtmm1s wi1bin 1he South A&ican GoWIDIDmtbave been actively trying to 

promote the use of QPlll source softwal8, and 1here are a handtW of OApOisation,. makins 

use of 1his software methodology in Sou1h A&ica12 (Levin et al, 2005). 

While them an, ins1aneeS of its use in South Miica, until recently_... has been no direct 

poli~ concerning the me, or s1andants of use of open soma,~ in government, or 

12 Thc8c include: The Dcpar1mmt of cn,nnnmiraiam,. 1be CSIR (Council for scientific and industrial 
rmean::h) 1he National, and iOme Provincial Depatmmts of Health. 
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any other instimtions (South African Oo~ent, 2005). 2007 has seen the approval of 

die first fbrmal policy within Government promotins 1he use of open source software 

(Fleming. 2007) 

The new ROlicy states that FOSS (Free and Open Source Software13) will be implemented 

in all government departmen1s, unless a proprietary coun1elpart i$ demons~ to be 

~candy superior. Purtbmmore all future software cleYelopmmt 1D be completed for, 

or by gowmma departmen1s will be daae in accoldanee with open standards.and a 

FOSS license. (Republic of South Africa, 2007). 

The approval of the policy is a result of die JN)isation of a number of ~tages open 

sounx, ,oftwan, has to o&r, especially widlin the South African context Fleming (2007) 

no1es a number of these: 

~ All GIS data formats can be tad and written by POSS GIS software 

(interopmability) 

• Open soun:e software is cross-pla1fonn (not dependanf: on a specific operating 

system) 

• Pree u in cost (no licelise fees) 

• Pme u in tieec1om to modify die proaramme (throuah the availability of the sowce 

QOde) 

• Money previously spent ou1Side South Africa on license fees. is spent on 

developiwJ local skills 

The in1moperability (ability to in1lelact with o1her progmmmes) of open source GIS 

software is an aspect that is particularly advancecl, while propriotaly systems remain 

essentially closed to sharing information wi1h oth« software (Dunfey et a~ 2006), open 

source standards have allowed for greater sharing of information to a wider audience. 

u FOSS is a SJDDDJID DOSS, 1he only diflilc:oce bcingwbat i• e,np!:#srxl by 1he acronym (m.,cdmi as 
in 1ilR (OSS). «halml a in antis (FOSS)). 
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There is some debate over the cost of open_ source software. There are no costs for the 

implementation or use of open source software (Mitchell, 2005). The only costs that are 

associa1ed with it are tbr software cJevelopm Of moclifiqatioas or tbrther development is 

required). It is geneqlly accepted that open~ softwme will be more atlbrdable than 

i1s pn,pnetaly counteJplsl1 in~ long run (Ismail ~ SAP A, 2007), this in addition to 

other ad'Ya0.1ageS of opea source. 

The final advan1qe noW is ofparticularn,levance to Soulh ~ It concerns 1be 

developnmt of local skills through the implemeatation and continUQQS U$e of open 

source software. Open source software, thtough allowing access to its source code 

provides for the development and honing of local skills (Fleming. 2007) which in tum 

will enhance the software and support tbr it ,(Ismail ct SAP A- 2007). 

While open source software provides a number of advamages, there are some 

prerequisi1eS for• effective use and iq,lemeatation thereof The main &ctor is that of 

user~ in and·in.._, and die skills of thoee respoasible tbr the 1edmical side of 

software clewlopmmit (Lia, 2007). Opc!D SOIJrc8 software, in comparison to proprietuy 

software, does not guarantee formal user support, mid without technologically sayvy staff 

projects tun the risk of &ilure. The participatory process in which the GIS prototype is 

being developecJ laopes to nullify tbeae limi1ations through creating enoaaah in1ele$t to 

su"8iD the use and tiuther deveiopmd of the sys11m. • 

Open source GIS software~ developed to~ anex1mt that it is said to bJve equalled, 

and possibly ex:~ some of the functional abilities of pn,pnetaly GIS in terms of 

web-basecl.capabilities (Kamel Boulos ct Hoadam, 2006). 

1.2 Web baled GIS 

The influence of the_. ad the World Wide Web (www) has had a profound impact 

on all infoimatioo technologies. The influence on ,1eosmphic infor,nation sys1ems is no 

mffimmt.(Dunfi,,y et al, 2006). The internet bu ebangecl and revolutionised the manner in 

which data, and specifically spatial dam and processin$ abilities are accessed, shared and 
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manipula1ed (Pens & Tsou, 2003). The influence ~the intelnet on GIS is so immense 

that it is stated tbat one of the most important features of GIS is its ability to share 

information across the iatmnet (l(ame' Boulos ct Haadom, 2006). The sharing of 

information f9r health rnn.,...,t is,a key componmt of this Wldi and the GJS 
prototype. 

In 1mmS of providing accessibili1J, the internet is .-i by some u the most egali1arian 

method of sharina softwue and infbnnation (Lei1Der et~ 2002). While this S1a11mieat 

may be questionable in the Sou1h African conmt, the potential users of the GIS 

prototype all ba~ IClCHS to the internet (See Chapter 6, section 6.3) The int.emet 

tilrthermoieprovidea a means tluouah which die mults of GIS m,alysis nsults IIM:I 

spatw informa1too CID be shared wi1h a wide audimce (Peng & Tsqu, 2003), witbou1 die 

pnncauisi11e ofbavina GIS exp,rience. This allows access for eommunities, and not only 

profes8'91l8l or experienced GIS UseJS, provjclina • means to readi .-other goal of the 

GIS pn,totype. 

1.3 The potMtlal .,..,. of the GIS prOtofYpe 

The GIS prototype was •loped_, be U8ed by community members who can benefit 

fmm haviq accea. 10 ~ While-it is assumed that a lqe portiCJD of the 

population could bme&t ftom suc:h access (.-ad die indimct benefits), access to the GIS is . . 

limited by some &ctors. The users of the GIS pro1Dtype require: 

• Access 10 dae ill1llmet 

• Some form of computer ..,._.(the level tbmeof is deeelmined in the usability 

testing .... C)fthe ) 

• The ability to read a ..-p (map literacy) 

The following diagmm (Pigun, 16) repn,smts GIS users widlin Soudi A'1ica. The cwtent 

GIS usets 0oP tier) have _.,lished GIS skil1s» access 10 GIS software of their dloice 

and data. The ~d tier "potential GIS users" represent people who do not currently ~e 
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GIS, but have baste computer skil1s and access lo the internet, allowing them access to 

the GIS prototype being described. 

Fi2U ~ J 6 G IS proto~·pe potential U!leNI 

5.4 GIS prototype functionality 

The functionality of the GIS prototype was based on a premise ofsimpiicity, addressing 

the issue of users skiJJs. The data displayed through the prototype was based on the 

responses of the questionnaire, and focused on basic health services, such as the 

availability of water, electricity and sanitation. A technical description of the 

development of the GJS prototype has been appended in Anncxure D. 

The GL~ prototype displays a choropleth map, a map that illustrates the rate of a 

phenomenon over a certain area. Choropieth mapping is an effective tool for viewing 

patterns within a data set and are common]y used for visua]izing socio--eoonomic 

patterns, disease and various other human geographic vadables. 1n addition to t11ese 

chardctenstics choropleth maps have the added advantage that they arc familiar to a wide 

audience (Boscoe & Pickle, 2003), increasing the appeal and usability of the GTS 

prototype. 

Boscoe and Pickle (2003) identify a number of desired characteristics of choropleth 

maps, including a high degree of spatial resolution , a[towing for more details and 

potentially more patterns to be presented on the map. A second desirable feature of 

choropleth maps in that the population and area sizes are homogenous, so that the number 
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of observations is equaHy spread over equal areas oo the map. Fai hog this , the areas with 

the smaJlest populations, and the smal1est areas will show extreme va]ues. ln order to 

reduce this. the areas were identified through the use of wards, wh tch have approximately 

the same population size. 

It is unfortunate, but integrating all the desirable features of a choropleth map on one map 

is not a posstbdity (Boscoe & Pickle. 200.:l), and it is thus one of the aims of the case 

study to determine which features are priorities to the users of the GIS prototype. The 

tnitial aim of the prototype was one of simplicity, and thus a ]ow spatia] resolution was 

selected, as well as areas that wou]d be fa mi liar to !he users . 

The prototype allows for the display, editjng and updating of data through a reJatively 

simple user interface. The processes that would take place in a typical situation are 

explained with the aid of screen shots of the GIS prototype's U5er interface in the 

fo1lowtng paragraphs, 

Screen 1: 

The first page (F jgure 17) presents a map of South Africa with aggregated data for the 

entire country. On the rtght hand side there is an optton to change the indicator being 

disp]ayed (Water, sanitation, electricity), the user may also view this information in table 

form at the bottom of the page betng dtsplayed (Figure 21). On the top left hand side the 

user may select the prov tnce to be viewed (only Wes tern Cape a vai1ab ]e tn prototype). 

Once the user selects the appropriate province Screen 2 appears . 
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.Figure 17 GL', prototype: SclttD 1 

Figure 18 displays the map 7.oomed into the seJected province, the same functionality 1s 

available as was for Screen l (Changing inchcat:ors, viewing tables). The scale of the map 

allm,;rs for data to appear aggregated at the district level. The user is prompted to select a. 

municipal area to vtew, once this 1s done Screen 3 is Joa.dee!. 
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F iii;u ~ 18 G IS prototype: Sc~n 2 

This screen (Ftgure 19) once again provides the same functionality as the previous ones 

(indicators, viewtng tables)_ It is zoomed to the extent that the municipa] area is visible 

within the screen. and the data is aggregatoo as such. Once again the user would select. 

either a ward (in the case of selecting Overstrand on the previous page), or a sub-council 

(if Cape Metropo1itan was selected Once this has been selected Screen 4 is loaded and 

displayed 
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Figure 19 CIS prototype: Screen 3 

This is the final extremity to which the data included in the GIS prototype can be viewed 

(Figure 20), at the ward ( or sub~oounci1 level). It is at this scale that the potentia] users of 

the GIS prototype operate, and were expected to use the data.-Wh1le this level of spatial 

resolution may be less than what is des1red it is based on what data was publicly 

ava1lable. It also expected that the potential users of this system would have access to, or 

be in a position to generate their OVYn data., providing the opportunity for them to enter it 

into the system. thus making it avai!able to other stakcholders7 SL-reerl S displays the 

manner in which this may be done. 
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The functionality provided by the GIS prototype is simple yet allows for the display, 

sharing and gaining ofinforrnation. The data currently presented through the GIS is of 

the basic health ~ervices as are provided by municipahtie~ acros~ the country, and serves 

to provide an example of what informatton can be displayed through the ~ystcm. The 

folJowmg section (5.4. l) ex.plains the data made available through the prototype in more 

detail. 

5.4.1 Data available in the prototype 

The data displayed by the prototype i~ based entirely on that gained from the South 

African census of 2001 (Stati~tics South Africa, 2003), and consists of three different 

categorie~: the availability of water, availability of water borne ~anitation and the 

availability of electricity. The categories displayed arc aligned with the health related 

servic~ that municipalities are re~pon~ib1e for (TAC, 2006), they are furthermore 
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features that are und ·t d by, and rcJevant tom t people, ensuring th t aU those 

involved in the testing of the GJS prototype und . tand what is displayed on the map. 

Th spatial Ic-v J o th d • d1ispla ed in -0.. . GI ' 0 pe 1i that .of th_ " b;p _,, uh 
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of at least 500 poopi Gt belaar, 2005) . Th . ub-places are displayed ithin the borders 
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. igure22 illustr:.:v th spatial. tiers ofth o th fr· an census. 
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therefore aggregated from the first tier, the enumerator area (Grobbe]aar, 2005 ). The 

reason for only this level being made available is to prevent the possibility of identifying 

individual households, which is possible when the data is available at the enumeration 

area level . 

The aerial units of the GIS prototype are fixed , but it is envisaged that these would be 

altered according to the users needs as they become apparent through the participatory 

desibm process. The same applies for the data displayed in the GIS prototype. and as 

networks develop and participation in terms of data coHection increases a variety of data 

could be made available through the GIS. 

5~ 5 Conclusions and discussion 

This chapter outlined the development of the GIS prototype, introducing the C(Jmponents 

and tools that it is based on, as well as the functionality of the system . 

The development of the GIS prototype represents a product of the onhne questionnaire 

presented in the previous chapter (Chapter 5). It combines the development too1s 

available to provide a system that is accessib]e and affordable . The potential for the use 

of open source and web-based information systems is being realised growing,ly, and the 

GTS prototype aims to provide an example of an application that may fulfil the needs of 

locaJ administrators and c-0mmunities. 
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qhapter_6 : C~ __ sh.idy: The 0\.8rstr111d Municipality 

Chapter Six Case Study: Overstrand Municipality 

The case study of the Overntrand Municipal a rea wa-., used to me<IBure features associated 

with the usabi lity of the GJS prototype. This allov:ed for in formation to be gained on the 

role thatthe prototype could play in the management of health services within a specific 

context 

This l:hapter begins by considering the study area and the research methodologies used. 

The results are then described in terms of the infonnation flow and communication 

between the samp les (municipal ity and community) studied. The results of the usabihty 

testing are summarised in terms of the usability, leamahihty and the fimctiona] and data 

requirements of the GIS prototype. The cases and the convenience sample are used as 

comparative measures of the G IS prototype, aHo\.\-1ng for the relative measure of the 

usability of the system to taken1' . 

The chapter concludes by summaristng and interpreting the results, drawing conclusions 

on the usabiltty of the prototype and the methodologies used tn the testing. 

C,m GJB oid the 11rn,,ugem,-mr afhsaJth ror.ii·~ Jdiwiry· m local community law/ m SauJhA./nL'<l throo[:!h pmJtJwu,g 
rfri.: u.•i.: arul ~flf,rin~ r)j" r,:kwmi .lptlfid ,,,,.,J """-~f•'1lid. irfor,ricJ/ irm? Hm•· ,:,11 !hi~ hi.: c,,_;frfi,w.:d v,fihin <1 partii•ipaJory 

fr=eworlr.7 

• I ·1 IW ~UIT ~fll LLSC ,~f Gr.:i ;,, 
he~llh 

• I rn s Ul."Vtfopmcnt 

Fi~urc 23 Re~arch aim s and p~scs: U~ahili~· te~ting 

i4 The u:.,;ah ti it y of a s ystcm i~ highly J.cpmd:ml on the mnlci-;; L 1111.d plHJ)n~ o f u~c antl th u~ ca11not b(: 
compared to other syf>tems in otht'.r envirollllleuts; the usability of the system has thc.reihre been mc11~urcd 
for !Wt) (liffereut case~ within the same oontext., providing oomparal-ik u~al-iihly re~ulb. 
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6. 1 Background 

This section introduces the study area, providing insight tnto the munidpalities and 

community structures. Consideratton ts gtven to the data collection methodologies used 

in the case study. 

6.1.1 Locat government structure in South Africa 

The structure of local government in South Africa is defined in the Munictpa1 Structures 

Act (Republic of South Africa, 1 998). The municipal system consists of three tiers. and 

municipalities are categorised as either A, B or C, explained in Table 2. 

Table2 Municipal categooo 
Ca~o 11· A A municipality that has exclusive mun i~ipal. execulive OIJd legislative 

; (Local municipality) 

': Category B 

aurhority in ilB area 

A mL1IJidpality th~L share; muni(.,-ipal executive and I egi~lati,·e mithority in 

its nrC/l wilh a ~atcgor)' C municipality with whose= iL fall~ ) (Local municipality) 
I 

j Ca~•) ry C A murucipalily lhal has municipal t.--xo:.:ulivc 11ml lcgi::tl ~i vc auihorit y in an 

I (District rnunicipalit~i) area that in.crudes more thllll one municipality 

(fvfunicipal Structures Act, 1998) 

The role of the local government at distrtct municipality ]eve] is to work together ,vith the 

Jocal municipalities within the district in order to ensure that all have access to equaJ 

servtces and resources . The local mun icipahty is re:sponsibJe for the provision of services 

at a local level, amongst other administrative duties . Services include water. electricity, 

sewage, sanitation, refuse removal , fire fighting, pub he transport. local tourism and 

health serv1ces amongst others. 

S.1.2 The study area 

The Overstrand is situated in dl.e Western Cape Province and is the central authority for 

the Overberg district muntcipal area. The Overberg Dtstrict muntcipality (Category C) is 

the htghest level of local authority that governs the study area and surrounds. The district 

municipality governs the following local municipalities: TheewatersKJoof, Agulhas, 
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Swel lendam and the Overstrand local muntcipalities (Category B) see Figure 24. Within 

the Overstrand IocaI municipality further tier of local municipalities (Category B) exist in 

the towns ofGansbaai, Kle1nmond, Stanford and Hermanus from which the Overstrand 

municipality operates. 

Usability Testing Study Area 
;,.'., '-. 

I J ~ 
\ \ \ 

\" \ 
\ ' ' ~ l ,-' ---.. ·t 

v-. 
) r"', 

\ f •-·.1/• 

f \__ ~ 
"1.....,-,....) 

WESTERN CAPE 

,,,,-_._· - -..... -- .... -~J. 
--' · v.· · 

__, ____ .,_ .r --~ 

- o,,.,,-~ ~io't llhricil"'litJ' 

- 0,,.,.-1:, ■nd Lr;,cal Muniic:ipalrt'/ 

Flgu re 24 Study area 

The Ovcrstrand Municipality is the administrative and developmental centre of the 

Overberg District. Driven by main]y by tourism, the area boasts the fastest economic 

growth in the Overbcrg District (Ovcrstrand Municipality, 2006), lhc Overst:rand area 

also boasts a population with education levels and skills that exceed the average for the 

district as well as that of lhe Western Cape Province (Overstrand Municipality. 2006). 

While the area stands out in terms of cconomjc performance, education and skdJs, the 

social development of the area is generally on par with the surrounding municipal area<; 

and the Western Cape Province (see Overstrand Municipality, 2007 for more details). 

The representation of a broader area as well as the potential to influence other areas were 

key factors is ustng the Overstrand as a study area. A further fuctor that adds relevance to 
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the area is a focus on conununity participation from the Overstrand Municipahty. The 

municipality has a ward committee structure in piace, allowing for. and promoting 

participatory decision making within the area (explained further in the fol1owing 

paragraphs). 

The Overstrand district municjpality is separated into political and administrative sectors, 

these are i l!ustrated in Figure 25. The politica] strucrure is concerned primarily with 

developing policies and by-laws, and implementing strategies to implement and monitor 

these. The administrative structures serve as the operational side of the municipality and 

are in place to implement and manage policies brought down from the political structures. 

Service provision and other functions mentioned under the duties of local municjpalities 

arc a]so carried out by the administrative sector of the municipa1ity. 

A part of the political structure of the municipality is the ward committees, these serve as 

a tool fur participatory p]anning and involvement in the municipality. The ward 

committees are made up of community members and ward councillors, who act as a link 

between the community and the municipality (see Figure 2:5). Ward committees are 

unique to the Oversmmd municipality, at least within the Overberg di strict, and provide 

an opportun tty for participatory and sc If gov cm ancc. This is th c area in which this 

research aims to have impact. using information to increase the communication and 

collaboration betv,:een the community and loca] government 
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with community involvement in dedsion making and those responsible for the 

ward committees. 

• Cru.e of the community using the GJS prototype as an information tool. The 

community is represented by, and limited to clinic personnel , those responsible for 

the management of clinics. and sisters at the clinics. the community is further 

represented by community organisation members and members of ward counc-ils 

,vithin the study area. 

The participants of the research represent potential users of the GIS prototype. The 

follm,:ing table (Table 3) further explains the composition of the groups (municipal staff, 

\1.:ard councillors, clinic staff and the convenience sample). Each of the groups represenLS 

one of the cru.es being studied~ the Table indicates this in the final column , 

--· -· - --··· 
! 

P • • • IN be articip~~!'.11 group I um r Area case 
Municipal staff .,. 4 Harmanus 

Municipality ··- -· -···- . - ···-·-
Herman us, Gans Bay. Stanford, 

Ward councilors 5 Kleinmond 

Hannan us, Sta tl fo Id, Kleinmond, 
Clinic staff ' 7 Zwelihle , Ornus. Hawston Community 

f 
... 

Community i 
members ., .. j· 4 Hennanus .. . .. .. , - . 

Only included in 
Convenience sample 1 10 Cape Town usability testing 

Municipal staff includes area managers of the municipality and those responsible for 

promoting community participation in decision making, 

·ward councillon provide a link bet\1.:een the community and the munit:ipality, they are 

responsible for providing a means through which communities can part1dpa.te in decision 

making within a certain area. 

{.'linic staff consists of sisters and clinic managers working at clinics within the study 

area, clinic managers are involved in dedsion making in the dinic and community. 

Community members were sourced from community organisations within the 

Overstrand, this group also 1nc1udes members of ward counci]s within the area.. 
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- ------------------- ·· ...... . 

The convenience sample includes students and professiona]s who were not involved in 

the researd1 or development of the GTS prototype (included only in the resuhs of the 

usability tests). The conveniem:e sample has been included in the anaJysis of the results, 

providing important comparative values for the usability testing_ Figure 27 Hlustrates the 

usability testing proce-.s in the order in which they took place (froni 1 to 5); these are 

further explatned in the fol1owing paragraphs_ 

All of the parttcipants \Vere located withtn the Overstrand municipal area representing 

those \.Vithin Hem1anus town and the surrounding areas , indicated in Figure 26. 

Overberg District 

c:> 

• Twi....-~• i•-'_. HI 111:iW.Wll,Y til:Hllgi 

FiJ!:uf'e 26 C1t8e study: Town~ and area~ !'lorveyed 

The usability testing process is summarised by the following diagram (Figure 27)_ Each 

of the processes followed on from each other as indicated by the numbers in the diagram. 

The usability testing process is further exp1ained in the fo11owing paragraphs_ 
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Flgu~ 27 Case stud)"' and u,,ability te11tin~ data roUection methodoln~ies 

1. Structured interview (Annc.xure F) 

t n tervi e,vs we re des i 6'1100 to gain insight into the manner 1 n which informat1 on is shared 

and gained between the municipality and the community. The information gained from 

these intervieVl''S is presented as a beginning to the case study of the Overstrand, 

illustrating current information and oommunication flow between the cases. 

2. Participant questionnaire (Anne~ ttre G) 

The general information questionnaire WJ.s conc;emed with gathering the participants 

level of computer use, age gender and area of work. Providing a measure through which 
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the usability of the GIS prototype could be compared. The infom1ation gained from the 

questionnaire has been combined with that of the usability task analysis. 

3. Usability task analysis (Annexu.-e H) 

The taSk analysis allowed for the identification of specific problems the users may have 

with using the system's interface. The issues identified aim to guide any further 

development of the GIS prototype. The tasks also allowed for the measurement of time 

required for the user groups to complete the tasks. This measurement was c<>mpared to 

the users' level of computer use and education and other variables. 

The task rating questionnaires were completed after each of the tasks. The users rated the 

GIS prototype in tenns of its consistency, simplicity, effectiveness and their overall 

satisfaction. These are a direct measure of the users perceptions of the systems usability 

and ability to suite their needs. These measurements have been combined and used to 

represent the overall human influence on the GfS prototypes ability to perfonn a task, this 

is called the Human Factor Score (HFS). This measurement was compared across the 

variables gained from step 2 of the data collection, and also across the two cases. 

4. Post test questionnaire (Anne:1ure J) 

The final questionnaire used was a SUS (System Usability Scale) questioMaire. This is a 

Likert scale (Brooke, 1996), in which the participants rate the system according to a 

broad set of questions. This is a measure of the overall usefulness, ease of use and 

appropriateness of the system. This measurement was compared across the variables 

gained from step 2 and the cases. 

S. Post test interview (Annexure J) 

The final interview of the testing process was aimed at determining the functional and 

data requirements of the GJS prototype as well as the potential users· perceptions of the 

system and testing process. The functional requirements and data needs are documented 

according to user group (case), guiding further development of the GIS prototype for 
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each group. The overaH perceptions of the system arc documented in the final paragraphs 

of the results section (6.2.7) of lhis chapter. 

6. 2 Research results 

The results of this phase of the research have been divtded into three separate processes; 

the identification of infomrntion is accessed and shared, the testing of the usabiJity of the 

GlS prototype and an a~sessment of the functionaJ needs and data requirements that 

wou]d be required to increase the effectiveness of the GTS prototype. Fi,6,ure 28 ill1L">trate~ 

these processes. and show., the re~earch tools used for each ~tep as well as the 

participants jrJ each of the re~arch processes. 

Us.ability testing case study: Hermanus 

Research p nx:es~ I KeseaKh tool I P11 rtidpmits 
'• <> 

).1unicipal man8~ers 

Information fl o~v I IT'lk,n,i,:,,,,•~ I Ward ~Olln~i I,.,... 

Cl i.flic itafl. 

( 'nmm1mih• 
, ... ·- -

~ 

\'I/ .:n·1 l r,1 N.:LJ1L',i-l ~)f"!-i 

I a!-il-...., a11al\ !='!-! 

l .l~ihili1',' 1.:~1int 
I 

CI i.flic ;;tafl. 
J,~ .. 1\•i:..,~ .... . 

CQ.Jllm~altv 
( ,~lh:,-,,1 1, , 11 na1 r .: ' -.. -...... (' on\1v 11ii.:m.a.: !1,::m•r tk: 

' 

W IIJ'd ~OU 1);! I l01'~ 
Functional and data ( ,~I IL1~1j()flnlLL~ 

- -~,._,, ___ ( :lin ir, ~l«l'f 
11ccds £1..'l..~smcnl J111 ... , , . j.,-i.\' :-, 

Commun.it,· 
,o 

Figure 28 Ca.,e ~tud,· and ui!iahiiity testinit methodolo~ie5 
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6.2.1 Information flow 

Thi tion outlines the manner in vhi h mmunities and municipalities hare and 

c mm uni ate informatiofl Tt serves to provid a context to the case study bein 

nt d Through this it is possible to iden Lfy reas tn which the GIS prototyp ma • 

. ro,l in increasing the access to tn,t rma:tio . 

anal is ofthe UJfi rm tio 

aod lhemuoicipalit ) i pr, en 

in Annexure K 

res between the 

m dala ·that contributed 

i ure 2 hows how health related inform tion i shared between the municipal it and 

the community. The diagram illus traces. th tool available for communicatiort~ and 

wh the:r the a.re used or not (an arrow indt tes the use of the tool). 
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l,.~ure 29 Ca:w study~ Jnfonnation llm-~· het~·een the municipality and the commuui~· 

The municipality tdent.1fied a number of ways in which information is provided for and 

recei ved from the community (ind tcat~d with arrows connected to the municipality). 

Some of these methods of information transfer were noted by the community (such as 

~ommunity and ward council meetings); however no olher formal ways of receiving 

infomtation from , or providing information to the municipality were noted. The only 

ways in which information could be gained were through phone calls or visit-. to the 

mun icipahty. 
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TI1e communities did not mention any structure whereby tnfonnatton he]d could be 

shared with the munici pa li ty. Th is is in contrast to the munic tpali ty' s per:s pective as they 

idenrified a number of informal manners in which this is done (sec the "'received'' arrows 

in FibJUre 29). A number of the community members. noted the Jack of provision for 

information to be " fed up" to the municipality. Additionally a number of the community 

members felt that the information that is. avai]able from the muntcipahty could of more 

re]evance and up to date than what is received. 

The responses gained tJJus.rrate the lack of(or perceived Jack of) ways in whtch the 

community can offer information to the municipality. This. research aims to fill thts gap 

by provtding a tool (the GlS prototype) for the management of tnfonnation, and also a 

sense of ownership through a participatory design process. 

Identifying the current information systems used by the cases formed a part of this phase 

of the research. The municipality make use ofa nwnber of systems, however these 

remain closed to other users and are concerned with specific tasks, mostly related to 

operattons management and engineering. In contrast those in the community do not make 

use of information systems for their day to day tasks . 

The only common system noted by the two cases was the use of the internet. The 

municipality noted their website as a source of information for the community, and also 

make use of the internet for ad hoc searches depending on need. The community did not 

note the use of the Overstrand websttc15, but do make use oft.he internet for ad hoc 

searches. 

1' The information provided on the website (\\-~'W , overstraud. gov. za) is lim.ited and centred around recent 

news and events \1'ithin the area. The municipality's weh site includes li:nks lo ~en'lccs and documents. 

however many such links end without producing ariy· meaningful information, illld the site is a work in 

progress (A.cx:essoo August, 2006). 
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6.2.3 Usability tests 

Usability tests of the GIS prototype provide measures of the system's ability to fut fir the 

needs of the potential users . Factors that intluence the usability of the GIS prototype have 

been measured and arc discussed. The usability of the prototype is then considered 

through a comparison of the cases (and the convenience sample). The functiona] 

requirements and data needs of the cases are considered, mustrating possih]e avenues for 

the further development of the GIS prototype. Finally the participant's views on the use 

of GIS for community participation are considered. Tables with raw data gained from the 

task analysis part of the usability testing are appended in Annexure L. 

'I) 

.!: 4.00 
E -
V 200 -E • 
I-

Ttm e taken for tasks (education) 

■ rngh school 

■ Tertiary 

0.00 -~ -
Task t( a) Task 1 (b) Task 2 

Tasks 

Figure .JO l:!Mlbility testingl Time taken forta.'lk11 (education) 
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Questionnaire scores (education) 
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Figure 31 U iiabilitJ' t~tinj!;: SUS and H FS ind icaton ( et.I uca.tio n) 

Education level (see Figure 30 and Figure 31) does. seem to tnfluence the user's 

performance on the system, as. well as. the user's perception of the system, wtth ttme 

taken for the task genernlly longer for the high school graduates than those with a tertiary 

education, and the SUS and HFS being lower. This is a result of the general sktJls gained 

through education and is an expected outcome. 
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Figure 32 U!iability tc8tin~: Time taken for ta.~ki (compub:r experience) 
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Figure 33 U ~ahilii,· mrtin~~ SUS and H FS in dicato l"'!I ( cum puter experience) 

1-'rev ious experience in c:omputer use (see Figure 32 and .figure 33) has a mtntmal effect 

on the system 's usabi lify1 v.ith those experienced in codmg and intemel use perfom1tng 

better than those with word-processing experience only_ It is Interesting that those with 

experience in using the internet slightly out performed those with programming 

experience. Th is i Hus tra tes that rn in trn al computer ski 11 s are required for the u.se of the 

GIS prototype . 
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Questionnaire scores (gender) 

90.00 -.----------------, 

80.00 
70.00 

i 60.00 • 
w 50.00 -

• ; 
"' Ill 

40.00 

30.00 

20.0Q I 

l 10.00 

0.00 
SUS HFS 

I· F~~~I~ l 
[ ■ Ma le ! 

Figu~ 37 U~thililJ l~ting: SUS ttnd IIFS indicatc1nt (Jl:ender-) 

Age and gender (see Figure 34, Figure 35, Figure 36 and Figure 37) show minima1 

variations, those at the two extremities. of the age groups performed most effectively, 

i ll us trat i ng that age is non in f1 uen ti al in 1he us.ability of the sys. tern. The fern ale user 

group performed generally better than the male counterparts, however perceived the 

system to be less valuable, both measures are however minimal and ins.i!,rnific.;ant 

The measures iHustrate th.at the usabthty of the system is generally high. and is not 

influenced by user c.;haracteristics. 1n any signtfkant way. The most tnfluential factors arc 

education and experienc.::e in using the tntemet, which indicate th.at basic computer 

expcri cncc provides an ad vantage in using the GTS prototype. 

6.2.4 System short term learning 

What influences the usabihty of the system is of interest, yet more valuable is a measure 

of the ability of the users to learn the system. The first task involved the tdentification of 

two areas., effec.:tively repeating the same task twice and providing a measure of how easy 

it is to le.am the system. 
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T .:.1blc 4 U ~.:.1bHih testioe: A,. eraec time for ta ~b and indiuto r R'J.I res 
Task 1(a) Task 1(b} Difference ! Task 2 

[Mins.) (Mins.) (Mins.) (Mins.) SUS ! HFS 
TimeJScore 3.27 -] •• -- - --- ·- ·- 0.83 --·-·---:Di4-· 3 .67 68.50 : • 7!:f.33-, 

The difference between task l (a), findjng area 1. and task l (b ), finding area 2. is 

monument.al ( over two and a haif minutes difference), and shows that the system is 

highly conducive to easy learning (see Table 4 and Figure 38). 

The SUS score is nearly 70, showing a genentlly high re_gdrd for the ~y~tem~ u~abi hty. 

The scores for the user groups are displayed in the Fib'Ure 39 and Table 4. The 

convenience sample giving the system the h ighcst SUS score, and the municipahties the 

highest HFS. The scores do not vary greatJy except for that of the community example, 

which scored the \owest on both the SUS and HFS. 
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The results of this phase of the research may be compared to external measures for the 

initial measurement of the systems performance, it must be noted that this would be iH 

advised jf this was a continuous assessment oft he G[S prototype. Results of SUS tests 

performed within contexts that may be related to this research illustrate an average score 

of 6H.5 (Anand, 2005 ; Hvannherg et al, 2007). With an average score ofapproximately 

70, the GlS prototype shows great potential , even in its early deveJopment stages. For 

further comparisons in tem1s of such measurements future testing of the prototype is 

required using the methodology provided by this research. 

~lost i mponant Jy , and relevant to this research are the c-o mpari sons of the scores within 

this research and between me various user groups . Once again a high level of consrstency 

ts noted, showing a degree of compatibtiity between the user groups. 

6.2.5 Functionality and data needs assessment 

The fun<,iional requirements and data needs of the potenttaJ users were gained through 

tnterviews held with the participants after the testing of the GIS prototype (full responses 

are availab]e in Annexure M). Thts aimed to shed light on the appropriateness of the 

system, potential for the sy~1em to he used by the different user groups as wet! as what 
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could improve the system. The functional and data requirements highlighted by the u::;er 

groups were highly indivtduaJ (see Figure 40 and Figure 41 ), and in many cases 

i lJustrated the general lack of rrnplerne11tatio11 of effecttve information sy::;tems. 
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The above graph (Figure 40) shows the responses to questtons relating to the desi!,TTI of 

the prototype's interface and funL·tions thal should be present there. ll indtcales dearJy 

whal areas are in need of improvement and alteration. These are mosdy related to 

111structions on the use of the system, and the buttons used in order to change the data 

displayed on the map. The following graph (Figure 41) describes further possible uses for 

the system. and thus implies the data requirements that are required to fulfil these . 
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The GIS prototype is heading tn the right dtreci.ion in terms of dehvering statist1cal 

tnfonnation~ however more detruled data would be needed to fulfi1 the requ1rements of 

the potential users . The community were the most aL-tive in terms. of identtfying possible 

uses of the prototype and tllustrated a number of possible uses for the system in health 

reJated acttvities . The results clearly show the disparate perceptions of the possible uses 

of the GIS prntotype. and emphasise the use and development of such i.ools in specific 

ways. 

TI1e f:}Cl that such a number of potential uses were jdentified is positive for the 

development of the GlS prototype. This shows interest in the sys.tern from the potential 

users, and a great potential for the system to be used across a broad base of users. The 

uses identified by the users a1so correlate with conclusions drawn from the onhne 
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questionnaire results. Tl lustrating that the use of GIS for rnrnplex analysis. and model ling 

is not what is required. rather the use of GIS for the display of data and basic ana]ysis. 

The informatton disp]ayed in Figure 40 and Figure 41 are considered in tenns of the two 

cases (the community and the municipality) .The following tmprovements to the GIS 

prototype were indicated by the participants : 

Community: 

• A save button after changes to the table have been made 

• An interactive zoom in button on the map 

• Bolder instructions. are needed 

Munidpality: 

• A separate Jink should be provided to the tab]es 

• An index showing the map scale should be included 

Bodi cases: 

• The next button should be changed 

• Descriptions of the areas on the map should be provided 

• Accurate data must be displayed 

• Short-cut.'> should be provtded on the map (click and go) 

The following suggestion'> where made by the participants in terms of functionality and 

data on the GIS prototype: 

Community: 

• Links should be provjded to oilier websites 

• Tools for creating a,vareness ,vithin the community should be avadable 

• Health management tools should be available (find patieni patient detai]s etc) 

• Communication channels between chnics and with the municipality shou1d be 

provided 
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• Disease cluster identification/infonnation should be induded 

• Id en tifi cation of prob] em areas { c-lu sters) 

• Street maps should be included 

• Hea]th services p!anning capabilities such as clinic placement and catchment areas 

should be included 

Municipality: 

• Report production tools 

• Aerial photography 

• In vestment infomiation 

• Zoning data 

Both cases; 

• Time comparisons (then and now) 

• More detailed data should be available 

• Relevant and updated statistics should be displayed 

6.2.6 Map use and appropriateness 

In order to measure the effectiveness of the map display of the GIS, questions regarding 

this were desit;,TJ1ed in a Likert style questionnaire, simi]ar to the SUS questionnaire. 

These responses have been manipulated to form a stmi far score. The score represents the 

ease at which the map was understood, the data displayed on the map and the suitability 

of using maps for the purposes of the respondents. The following table (Table 5) 

summarises the results for the three user groups. 

T abk- 5 Map rek,· ance KO re 

User group Map Score 

CIFnics 72.14 
~ -- -- -- · .. 

Municipality 61,67 
... ,. ·--·-
Community 52,50 

·--·· · . . ·· ·-··-- -
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The sc-ores above can not be compared to ex.1emal examples~ hov..ever they aim to 

provide a benchmark from which future measures of this nature can draw on. 

6.2. 7 Impressions made on participants 

The fina] series of questions in the case study and usability testing process were used to 

gain an impression of providing information access to communities through a GTS 

(included in Annexure M). The impressions gained from the participants in this part of 

the research answer the research question16 in a subjective way. 

The impressions left after the usability testing of the GIS prototype are best described 

through considering responses received in the interviews directly. 

Should GIS be used by communities? 

All of the responses in this respect were positive, Vilith one of the community participants 

commenting that ''they (community members) need all the help they can get." The 

municipalities were positive, but with reservations as to their involvement. indicating that 

the GlS prototype should be implemented by and for NGOs (Non-Government 

Organisations). libraries and even real estate agencies . 

Are there any benefits for the m unici pa:lity? 

Further insight \Vas gained from the municipality case through the question above. Once 

again the overall response was pos1tive. and benefits identified Lnclude: increased access 

to information~ updated data; better infonned voters ; increased communication and 

increased self governance. 

Are there benefits for the community? 

' 6 Can GIS aid the mru1~ement o:fheaJth :service delivery at locaJ community level in South A.foca throu~h 
promoting Hie u~e and sharing ofn.:lc~·anl spatial and non•~p.-nial inAmnatim1? How can lhi:-: be achi(.."\'cd 
within II p artic.ipatory framc:wOfk? 
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The benefits that couJd be reaped for communities using GJS to access information ,;,;,.•ere 

varied, and included. on a broad scale: better Jiving conditions, service improvements, 

community upliftment and providing for a better perception of transparency within 

government The more practical benefits identified by the municipality and community 

included: engaging with the mwiicipality and challenging decisions; the ability to 

articulate their needs, improving contributions to planning and development, 

understanding of municipal decisions. 

\Vhat mi~ht hinder the use of GIS hy communities? 

The respondents from the muntcipality and the community provided similar answers to 

this question; and were mostly related to skiHs and resources. Concern was expressed 

over both computer and map literacy of the community at large. In terms of resources, the 

rnai n concern was over providing facilities whereby community members can gain access 

to a computer to view the information avaiJable. 

It can be said that the GlS prototype left a pos1t1ve impression on a11 those that 

participated in the testing. OveraH those who represented the community showed a 

positive attitude, and were pleased to be involved in the development of a system that 

could benefit them, and their community at large. The municipality also showed a great 

interest while having some reservations in terms of the facilitation and management of 

the system. 

6.3 Summary and conclusions 

The Overstrand is a municipality that has mechanisms to ensure communtty participation. 

Tnformation is a key to participative decision making. and tt ts dear that communities 

have little access to this as the mechanisms for this are undeveloped and under util csed. A 

large amount of infonnation was gained through the research presented in this chapter. 

The folJowing points summarise and discuss some of the key results . 
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The following is noted ,vith respect to information flow and communication with the 

study area: 

• The community is li mitcd to re cc ivi ng infonna ti on he1d by the municipality via 

te]ephone ca1ls or visits to the municipality. 

• The community has no possibility of providing information to the munictpality 

• AH of the participants. saw potentia] for GIS to play a role in the sharing of 

information 

• All of the potential users ofthe GTS prototype potentiaily17 have access to the 

internet 

The following results were gained from the analysis of data gained from the u:sabil ity 

testing of the GIS prototype: 

• Characteristics, such as education level. computer experience, age and gender, 

have minimal effect on the usability of the system. 

• The GIS prototype' s functionality ts easily learnt 

• The results of the usability tcst5 arc consistent for various user groups (community, 

municipality and convenience), shov..ing no favour for either of the cases. 

• The resu]ts of the usability tcst5 provide a standard for the GIS prototype. They 

shouJd be used as a comparison if testing on a future version of the systems is 

undertaken. 

Further insight into the usability of the GJS prototype was gained through interviews and 

questionnaires: 

• That different potential user groups have varying needs in terms of an information 

system, and thus the functtona 1 and data requirements vary g ready between user 

groups. 

Interface improvements/suggestions 

n "!he potential users have aocess to oomputers and have telephone lines., yet some are nol c,;.mTJ~loo Lo lhc 
tnlcrncl 
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The interface improvements suggested by the cases were generic. This means that further 

development of the GIS prototype in accordance with these changes should increase the 

usability of the system for both the municipaJity and the community. 

Functional improvements/suggestions 

The functional and data related suggestions ivere however disparate, indicating a lack of a 

unified vision bet..-veen the two cases, as well as a seemingly misled view on health 

services management by some. 

The community partidpants envisaged a number of opportunities for the GIS prototype. 

These were concerned Vl-ith mak1ng general 1nformation available, creating 

communication Jines with other oommuntties (clinics), oompleting tasks related to their 

day to day work and also fu]filling high 1evd tasks such as identifying c1inic catchment 

areas. 

The munictpality took a different perspecttve and saw the need for zoning and even 

investment information. More relevant suggestions included report productton, ttme 

comparisons and statistics (identified by both cases). 

The suggestions made by the vadous potential user groups may be easi]y prodm:ed, 

however increasing the functional capabHities of the system has an effect of the ease of 

use of the system in the end, and it is important to consider this as a trade off between 

increased functionality and decreased usability. 

Further development and testing of the GTS prototype are suggested, the methods used to 

get to this stage of the design provide a template through which further development may 

take place for the GTS prototype and also for the development of other community based 

information systems 
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Chapter Seven: Cone I us ions and discussion 

The research presented here aimed to answer the following research question: 

Can GTS aid the mana¼ement ojhealih service delive1y at local wmmuni~v level in Sou!lt 

Afrfr.:a through promoting the u.'ie and sharin?, of relevant spa rial and non-spcuial 

infhrmaJian? How can this he achieved within a participatory.framework.? 

The research has illustrated that GIS has the ability to fulfil the needs of local 

communities through the provision of information, a1lowlng for participation and an 

opportunity for more effective management of health services delivery. The 

rneth.odo)ogjes used to test the GIS prototype i1lustrated how participation from potential 

users of a sys.tern could be achieved. 

7. 1 Conclusions and summary of main findings 

The following condus.ions. relate to the three aims of the research and are presented as 

such: 

To detcm1ioe the sta.tus quo relati11g to the use of GIS for health in South Africa 

These results directed the scope and focus of the research and provided tnsight into how a 

participatory framework may be created. The follo½1ng contributions were gained from 

this research 

• GIS u s.e focus es mainly on the management and p lann in g of health reJa ted services 

• The majority of respondents only use GlS for the display and printing of maps, and 

while some use or aim to use more advanced GIS functionality, the majority are 

content to use GIS for the fulfilment of basic tasks . 

• Limitations associated WJth the use ofGIS were identified as being the cost of GIS 

and the human skills required to use CnS. 
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To farilihlte tht' devt'lopment of a user friendly GJS fo1' tht' dissemination of 

infonnation 

A GIS prototype was developed based on some of the principal findings of the onhne 

questionnaire. providing an opportunity to measure how effective GTS could be in 

promoting the use and sharing of tnformation, and thus atding the management of health 

servjce dehvery. The foJiowing points highhght the conclusions ofthts part of the 

research. 

• 111e development of the GJS prototype illustrated the ability to combine peop]e's 

viev.-s and opinions with available development tools to produce a geographic 

information system. 

• Open source and web based technologies are able to provide GTS solutions that are 

bigh]y applicable and appropriate to the local community level within the South 

African context 

To tt'st the usability and func.tionality of the GlS prototype with potential users 

The research question was directly tackled through a case study of the Overstrand 

municipal area and usabi]ity testing of the GIS prototype. The fo1lowing are the 

conclusions from the ultimate pha.:;e of the research. 

• The GIS prototype has the abt1ity to tncrease the flow of information at a local 

community 1 evel 

• The GIS prototype is usable by the samp]e popuJation, regardless of computer 

experience, education or any other recorded variable 

• The different potential user !:,JJOups have varying needs in terms of an information 

system 

Addressing the research question and looking at the results of the research from a broader 

perspective 1he fuUowing conclusions can be drawn: 

• GTS bas the ability to provide information for ]ocal communittes, thus providing an 

opportunity for the more effecttve management of health related services. 

This is however dependent on the foHov.ing points: 
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• The GIS development must be focused on fulfiHing the requirements of a specific.:: 

user group 

• The tasks that the GlS aims to fulfil must be strictly defined. and within the 

requtrements of the prospective user group 

The research has illustrnted the fol lowing with respect to the above requirements, and it 

may be concluded that: 

• Open source software provides a suitable solution ID the various functional 

requirements of communities. This is offered through the fact that open source 

software is _generally interoperable, and also that the source code of any 

programme is available. It is therefore possible to customise existing applications 

to suit the needs of specific groups 

• A participatory development methodology has a number of advantages for both the 

community and the d eve lopmen t of the system. 

7.2 Recommendations for further research 

The researc.::h has a number of imphc.::ations for further research. This section discusses 

recommendations for further research in temls of the deve]opment of the GIS prototype 

and the methodologies used for usability testing. 

• The development of the GIS prototype should be continued. The findings of the 

usability test indicate that the prototype will be effective in meeting the needs of 

local communities in terms of providing access to information. The further 

development of the GJS must however take into consideration the points discussed 

in Section 7 , l , 

• The usability testing methodology developed in this research was weJl recetved by 

the potential users of the system, and provided instghtful information into the GIS 

prototypes usability, as well as the potential areas of impact the system may have 

on its users . The methodology has been documented, and thus provides an 

102 



______________________ C_h_ap~e_r 7: _CoociJsions and discussion 

opportunity for replication of this research in other contexts and wi1h oilier 

infonnation systems. 

• As the decentralisation of health services becomes more of a reality in Soud1 

Africa, systems such as the GIS prototype will be required to work together to 

promote 1he sharing of information. l'urther research should focus on the areas in 

which systems such as the one described in this research could impact most. 

• The infonnation gained from the online questionnaire was used as a basic guide to 

the development of the GlS proloiype. The information gained may however 

extend past that in terms of it<; scope, and it should be used to guide further 

research into the applications ofGTS in health. 

• It was observed that the focus ofGIS and health research in the developing (on 

epidemioloi,,y) contrasted to the focus of practical GIS and health work in South 

Africa (as obtained from the online questionnaire). This provides an opportunity to 

study the disparities between research and prdctice within the field ofGTS and 

health. 

• The case study of the Overstrand municipal area highlighted the lack of 

information sharing and dissemination, despite a number of mechanisms to 

promote this. Research into the effectiveness of such mechanisms should be 

undertaken. 

The research lends itself to further research possibilities, yet also adds substantially to the 

knowledge base ofGJS use as well as its potential to play a role in the use and sharing of 

information in South Africa. The realisation of progressive health and infomration related 

policies in South Africa requires participation and access to infonnation at all levels. This 

research illustrates the potential that open source geographic information systems hold in 

the promotion and realisation of these goals. 
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AnnexureA 

Annexure A: Online questionnaire 

• Introdaetio■ 
This questionnaire forms part of a Masters research project attempting 
to identify the use of Geographic Information Svm,ms {GIS) within the 
health sector, and the potential for this \ISe to be extended to 
communities through a process called Participatory GIS. This survey 
aims to establish the extent to which GIS Is used for health related 
purposes, and more spedftcally If and how a>mmunitles all! benefiting 
from GIS applicatic,ns. Partldpator, GIS for a range of purposes is 
being recognised as an important Initiative world wide. For more 
inform~tlon on Participatory GIS visit www.gpgls.com 
This survey i~ intended for anyone using, or planning to use GIS in a 
health related field. While the Wor1d Heath Organisation defines health 
as the 'complete physical, mental and social weH being of people, not 
merely the absence of disease or infirmity,' for the purposes· of this 
. study It will be restricted to two areas: 

1. Healtll...,,lce provlllon - planning, research, analysis( 
monitoring, management, implementation, etc. 

2. D18■- prevention - treatment, research, control, analysis, 
etc. 

You have been Identified as working within one or both of.these fields. 
If however you are not Involved In ms and heallll pie■• do 
not COlltlnue any further. 

This survey is open and thus may be forwarded to other relevant 
people interested in participating in this study. The results of the 
survey wlU be circulated to all participants and through relevant 
d"lannels. 

The questionnaire aims, initially to determine the use of GIS for health 
purposes, and then focuses on Participatory GIS. The Questionnaire 
Is set out • follows: 

1. General organisational Information 

2. Technical specifications 

3. The use ( rurrent or anticipated) of GIS in your organisation 

4. Future plans for the µse of GIS in your organisation 
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S. Community Involvement and partk;ipatory GIS 

6. Thank you • 

Pl•• try to•--- all tile••--· If you are not OJrrently 
• using GIS please answ(!I" the questions with respect to how you 
anticipate using It. Please type your answers Into the boxes provided, 
drop down menus are avaa.te for some of the questions. TIie • 
q ............. elloulclnottala .......... 15llllnulalto 
complete. . • . • 

lhe links and drop down lists throughout the questionnaire provide 
extra Information spedftc to that sedlon. • 

Please do not hesitate to contac.t me regarding any questions· or 
queries: rckadf0010mall,uct,ac,za. • 
Thank you for your participation In this research. 
Adam Ricketts • 

TIie ....._ at tile top.of the fOllowlng P■■e provide 1\., tlm 
lnt'ormlltlon on the 9Ub)ect .....,. of·tlda survey. 
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I I 

E~ Information: 

oennwon Mf mmo•• ar rEM':IPldlmr 11s 
.,.,....,,nl!ltr:nMM ... NhYIM 

caa..., of ar11e1rm-v 111-n,. """"99 
prptad 

Sectioa 1: Geaenl illfonnatioa 

1.1. Pl-enteryour•me. 

1.2. Pl•••• enter your ... ,, ac1c1...-

1.3. Ple■'8 enter• •me of the organllllltlon you 
wofl(for? 

1.4. In what tlal al work ta your. organllllltlon 
prlmarlly Involved? 

. 

1.5. What health related INue■ cla• your 
QrOanlllallon ... wllll? • 
(eg. lfellllb ca,e, helltal .-,,Ice PflM'IOII, planlllnl, 
lleaHngetc) 
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1.6. Within wlllcll ••c;t;or would ,our organlsiltlon be 
clwell? (eg. NGO, government 41tc) • 
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4. . r., 

Section 2: Technical specifications 

2.1 Is your orpnlaatlon using &IS? 
o Y• 
·o No 

2.2 What GIS softwllN doM your organlllltlon .... ? 

L--.:......:1 
2.3 Is your fDS •pported by• web ••nrer? 
0 Y• 
0 No 

2.4 How la your clllta slCNed= Fie fonnllt or data ..... , Ple■N 
speclfy If pa1alble. 
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Section 3: GIS use withi11 your organisation 

3.1 For what gen.,.. purpaw .. your GIS il8ed? 
More than one option may be chosen 

I 

other: 

I 

3.2 For we.t apt,llcatlons .. CDS Ulled for In your Ol'glinlaatlon? 

bamples: 

· • Atsesslng health needs for the purdlase of health services 

• Epldemlologlcal research 

• ~uclng health profiles of local populations 

• Determining catchment centres for local services 

• Planning the location of health fadlltles 

• Targeting resources toward$ local population groups 

• Analysing GP referral patterns 

• Evaluating demand for hospital services 

• Evaluating demand for other services 

• Analysing patient flows aaoss health district boundaries 
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3.3 From wlleN Is your data obtained? 

3.4 Do you uae any spatial analysis tools of 815? 
Please specify 

3.5 Wllat outputs are produced? (eg. Web baaed maps, paper 
baNd maps, graphs, reports etc) 

3.6 Are your outputs d•llned for analysis of features, for 
pres•tatlon .,_,...., or for bolll? 

0 Analysis 
0 Presentation 
O Both 

;3. 7 For whom Is your output developed • aimed? 
(e.g. For YoUr own 1198w for .... by community members, for , 
tleld staff etc) 

J 
3.8 For what ,_po•• wlll your output be used? 
(e.g. Creating awa..--A!ss,. plannlng, educatllag, analysis, 
communication etc) 
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Section 4: Future plans for GIS uae 

4.1 DW.,ou, ............ 11ave•yapec111c .,.._1ort11e 
further - of ms 1n..,. t11at 1t .. not c-..,.u, •••d? 
More than one option may be d1osen 

I 
I 

other. 

.I 
4.2 Do you feel tllere la polentlill for any otll• appllcatlons and 
,...... or~ to lie uaed wltlllll your organlsdon'I 
More than one option may be cho$en • 

I 
I 

other: 

4.3 Are thae any ~rm. on Ille furlber use of ens within 
your.............,..,. Pie•••~ • 
More than one option may be chosen 

1 1■ I 
other: 
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Section S: Participatory GIS and eommunity 
) 

involvement 

Extra information on Pa.rtlcipatory GIS: 
Qdlnltlqn pl' NdldM!P., 115 

Ix ..... gt p11rtldpatgry IJS 

OWi tlJbldy gt• • IIS - :OW,........ Pf1dtld 

5.1 .,... rour organisation lnvolvtl the community In any way? 
o. Y• 
0 No 

If you answered NO, pleaN continue to quatlon 5.7. If 
you ■nawerecl YES, plea• anawer the following 

questions 

5.2 Do you feel tit_.. are any po•lbllltl• lo exlMd the UN of 
GIS to CXHIIIIIUII .... ? PleDN 1IPIIClfy. 

Examples 

• Empowering local communities through the the use of GIS for 
their ~nagerlal needs 

■ Mapping community space 

■• Anatyslng resource conflicts 

• Participatory land use pfanning 

■ Raising awareness 

• Educating people on their .health needs 
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• Identifying perceptions of service ·requirement:$ 

5.3 How did Ille mnununlty become ........ d In GIS 

L....:...-....J 
5.4 Ple■1e expleln the benefits llllnecl for: 

Your0f1llllllsatloll L.:........:.:.. 
The community 

5.5 W• Ille ~lty hWolved In a once off ,.,11:,.,.hlp, or Is 
the community atlll lnwolved? 
0 Once off 
0 Still Involved 

$.6 What lllnltatlofla we/are being upertenoed In communltY 
lnvolvement7 

L.:........:.:. 
If you have answered questions 5.2 to 5.fi pl•• 

continue to queatlon s.11 

5.7. Do you feel tltere are any pa•lllliltles to extend the.me of 
.GIS to COIIIIIIUllllle for tlNdr o.,a pu,_ .. or joint purpow1 
Please specify • 
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~•mpl• 
' 

• Empowering local communities through the use of Gts for their 
maoager1,1 needs 

■ Mapping community space 

• Analysing resour~e conflicts 

• Perttdpatory land use pl,nntng 

• Raising awar~ess 

• Educating people on their health needs 

• Identifying perceptions of service requirements 

L......:....... 
5.8 What pr,elllM ,__... caulcl be ...... tlll'Ougll providing 
COIIIIWIUnltles wllll accea1 to and UN of GIS r•ources fc,r: 

Your011111ft....,.. 

The community 

L......:....... 
5.9 What IIMllattons are 11 ....... 111 COlllllllllllly Involvement? (If 
It II not._.,_, Simply atale tllat) 

.L......:....... 
s.10 w.- you aware of Partldpatqry GIS before recehdng this 
qu•tlchl•lre? 
o Yes 

. O No 
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5.11 W"-1 area Gf health do you feel could benefit from 
Participatory &IS most? 

5.12 What Is your g--■1 ........... of Participatory &IS 
within tile health sector? 
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4. 

Section 6: Thank you 

Thank you for your participation, the results of this survey will be sent 
to you. 
This research will hopefully play a role in promotihg the involvement 
and representation of communities in GIS 
and its affiliated areas of expertise. Further more this questionnaire 
forms the beginnings of a needs 
assessment for the use of Participatory GIS, hopefully providing some 
valuable information to this interesting 
field of study and application. Your participation is greatly appreciated. 

6. Are you aware of any other potential participants for th is 
research? 
Please provide their names and email addresses: 

Name{s) 

Lu 
---·· ·-- ··-··- ......... ,. , . .... . ..•.. -... -~ 
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Annexure 8: Onllne quastlonllillnt - extra Information 
/ • 

Ewa ... .t ..... fw _,GISm•■iln 
• ~iftg healdl _. tbr the pun:base ot'health services 
• Epicl4'mioloaical n,searoh 
• Pmducing health pn,files ofloc;al populations 
• ~ catmment cemn,s for local WYices 
• J>laqnina the locatioa ofh..ith iaciljtim • 
• Tmpting ...,._ 10Wllds local~ groups 
• Analysing GP rdmal pattems 
• Eval~ demand tbr hospi1al semces 
• Evaluating demand tbr other services 
• Analysins patient flows across di.arictbomldari• 

Eua,._., .. etGlS 

• Qa1a capturing (dipi-.) 

• Iategmting da1a 

•l>a1a~pulatic)n 

• Producing maps 

• Producing gmpbs/tables 

• Proclucmg repm1S 

• Googmphically based analysis 

Puddpatery GIS: The use of<BS by llOIHIXper1$and ocaasional users wida a diverse 

111ige of computer literacy, wodd views,~ backp,und and knowledge. Wi1hn1, this 

context it is implied that conmuw1J involvement is pammount and includes the use of 

loc,d knowledge for the beaering of local conditions and empowering previously 

disadvantaged people. 
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hnpl•·•fpardclpa_,.GIS 

• Empowelina locaJ CXJIDIDIUUties 1luoush 1be use of.GIS for their DIIUJ8gerial needs 

• Mapping community space 

• Analysing resouR:e coatlim 
• Participatory land .. planning 

• Raising·----

• Educating people OD their health needs 

• ldentifyinapen,eptiom ofservicen,quinmmts 

Cw IClllly .,,........,. GJS-TIie Kilpenall'rejeet 

Kiepenol is the site of a participatory GIS pmject. It is a 111181 locatiop. in the 
·MpunaJenp Province of South Afiica. Thew bu a history of contested n,sou,ces and 
tbnm nmovals, 1he demalld for land in the lllSiaa remaim high. 

The project uaed mental ...,a to pin local in1bnnadon on die Jan4 wt the issues 
IUll'OIIIICtiaa it The local bowledse w ........... wi1la tlldmoaaJ spam) knowledge 
111U11 GIS. From 1hil mremise • number 9f issw lDII ~rtunities_for clewfopmmt 
amre. The following points illusflate some of the claaa souroes and outputs produced 
through 1he project. 

• Da1a was obtained on tbe historical geopphy offi>R:ed removals, as well p 
m1brma1ionnpdiilg&nllins1eclndquea ofdleput. . 
• Infonnationw pined on 1he potmtial tbr mming through a comparison between the 
pen,eptiom ofwhtle the jood land~ ancl_thewad type da1a. 
• lnfbrmation .. piw Qll the dJMama 11111a afbouadlriel affectiits ibe people at 
ICiepmol. this could not have been pmclucecl duoup a GI$ widlout the me of local 
bowledse- • 
• The GIS enabled people tr, expnm their ideas on land me through the uniwrsal 
medlocls llllcleavailable bydle OIS. • 

(AbboteJal, 1?98) 
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Ema ........ 

.......... .., GIS¼ Puticipatoly GIS for& PllfllOICII of this questioilnaire is defined 

simply as any involY8181t of the community in the 1118 of GIS, induding­

idmtiticati.on of the need ibr spatial IIIIPPin& the collection of da .,r themselws or for 

odxn, the geQDtion of oufpu.1s by using a GIS, and 1he 1118 of .-,s. Thi$ survey relates 

specifically to i1s use in 1he field of health, as de6mkl in 1he mtroclu'ction. Thme are 

varying levels of involvemmt and many deba1m around 1he subject ofpartieipa10ry GIS, 

but for the pmposes of this survey a btoad definition is employed, as is described above. 

The tbllowing poin11 provide ewnples of pllticipatory GIS as it is defined ibr 1he 

pmpc,seaofthissurw,y. 

• Comnnmity membem collect spatially ldnncecl data for use and analysis by a 

,...._ or professional 

• ~ membem ¥Pin• m.aion of maps (mind~ etc) which.are then 
. . 

compared 10 'traditiGaal' maps by a msearc:ber' or professional usina a GJS. 

• Community membeD are tausht. bow to do basic data collection tbr their own use which 

is incoq,ora1ecl into a GIS by a pmfessional, whb analyses die data for the community. 

• ~ memben are taught howtb do basic data .-lysis and display for 1heir own 

puq,oaes using a GIS. 

• Community memben identify local problems, and possible solutions to 1heN problems 

•~~and display fiaoctiom of a GIS. 
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An nexu re C: Online q uesti onna ire res u Its 

~-.............. I ,-- -T ~~·r ·~~----·,··, ··v-- - -· . . . . . . .. --·. 
' Field of work i No. , Percent I Health related issues . __ i No. Percent Organisation type l'lto. Percent 

' 
Research . 7 30.43 i planning 8 30.77 Government 10 43.48 --~----- -------·----- -- ....... . ... . ·· -1---~-·. - ~- ·- -··--· _ , __ · -- ----
General ! 4 17.39 : service provision 6 23.08 Research 5 21.74 
Public health ! 3 13.04 

r--•..-.- . - . . • .. . . . . - ... ···----

4 15.38 Parastatal 4 17.39 research --· .. . , .. . ., -. ., ·---· .. ·- ··- -- ·--·- ----··---·- --· - . , .. . .. 
Data provision ' 4 17.39 As requ ired/Other 3 11.54 NPO/NGO 4 17.39 

. ·-- - ... - - .. -----· 
Primary h ea l!_h ca re .. 3 _[ ______ 13.04 Im pl em enta tio n 2 7.69 . .. ..._. .. ., ..... .. . ' - - ... . . - ·· - ·.- . - ·--.,,--. . . 
Su rve i 11 a nee 2 i 8.70 Empowering comm u n itl es 1 3.85 -· -...... . ... ·-- - . · --- --- ·· ·--

I Disease distribution 2 7.69 .... - .. . .. . - . . ---·· 
! 

-- --· . -· .. --·--·-- ·--··· . ·· -
i ' ! 

[ Total ' 23 I t 
---~- -26 I .I .. ·---- 23 

••• - ••• • •h -• • •• ••• • -•""- •---- - .. - - · ·• --' 

----------· . -•• •r,.,....-....-J,.;,. --- ; 
Using GIS No. Percent Softv.rare No~ Pem.nt Web server No. Percent 

-- -- - - --·---··· -··· · , . .. ··- ·· + .. - - -

Yes 23 100 Arcview 8 33.33 Yes 9 53.33 -···· ---·-·-- -- ----.-..- ..... - .. ' . ·--- .. --· 
No 0 0 ArcGlS 4 16.67 No 8 26.67 

--·--·-··· - --· ··· -·- .. ,. .... ··-· ----·- · 
ArcMIS (IMS} 2 8 .33 Unsure 6 20.00 

. ·-- . , --- -------- .. ·---. ·- ---- - ·---· __ .,., _ ... .,_ .. ..,..,_, 

Arc Explarer 1 4.17 
-------,- · .. - ··- · -- ·- · - ... 

Maplnfo 5 20,83 
·- ·- -·- -- - ·-·--- - ., ...... , · --

ldrisi 3 12.50 I 
------- ---- --,-,.r-• - ··- ·· ·····--·--· ----------- ·-· ·-·- ·-

Autodesk Mapguide 1 4.17 
.. . ---· . · - --··. --- · · -· - -···- - ··· ,-· .. . . ···--- -- __ _ , . ---

- -- .... - •• ••• d •- --
23 ( 24 j 23 ! . 

: ~-

136 



Annexure C 
-------------------- ·- ·----

-·-· . ----· .. ---
Percent i _ pata storage No. Percent GIS general use ; No. Percent Data source ; No. 

·-·· ····--· ,,__,,_ ________ ______ . -· -
Database 9 42.86 _P_ro~uci~(;l rnaps 8 29.63 Public data bases 8 34.78 i -~ - ~-· -·· 
File format 3 7.14 Geug based analysis 6 22.22 Prirry_ary research 5 21 .74 ! - --· .. --- - - .. ~u.-.- • - --
Botti 4 14.29 Modeling data 3 11:11 Surveys 3 13.04 -- -. ·-- -· - - - ~-..r••• .--

' 
: Unknown 

... 

- -

Spati~I a~i!lysis tools 
Network analysis 

-· 

- , ,- ' 

7 35.71 l~t~_grating data 2 7.41 Private databases 4 17,39 
··- ■ • ···-

Making forecasts 2 7.41 Internal databases 3 13.04 . . -- --- -· . • •- ~ • n.---._ Oat_~_ rna_ri_ipu_lation 2 7.41 -~ ----- , . .. ~----
Producing ~eport_s ___ i 2 7.41 -- - . -·. -- ··-· ···--
Statistical analysis ---·-

I 1 3.70 I 

Data ca ptu re 1 3.10 I - - - - .. 
' I 

------ , . . I • - • .. --
14 '27 23 - - -- ~ - -· •- · · 

_ ___ _ .._ ____ __ 

.. .. ·· -·· · ,·· - -- ---
-: _No. ! Perc~_nt ____ Outpl!~_s _________ N_o_.-+-P_e_r_c_en.:..::.t.::....,.;,...: --=0---'u.:..::.tp"--u.:cct::....f....:.o-'--'ITTl..:..:....:cat _______ +-N_o_. - --~~~~en_!_ 

1 6.67 Paper based maps _____ __ .:.9__ 32.14 Presentatiun l 7.14 
3 20.00 Graphs 6 21 .43 Both 8 I 57.14 - - . ··-· ~ .... -1-------- - -+--------'----------- ---+--------------- -- ·-Buffer 

f-R_as_l_er_a_n_a~ly'-s_is ________ 1 ___ 6 __ .~LB_e_ports _. ____ §_ __ t~-~- :. _\la ri_~_!-!S_/_O_th_e_r _______ -+-_5~ _3_5_. 7_1---l 
___ _!_ _ 6.67~ ~e_p_Q.3sed maps ___ 3--+ __ 10_._71_i ___ _____________ I ____ _ Layer analysis 

-----=----- - ·. . ------- ., . 
8 53.33 Electronic maps 3 10.71 : 

-·Y-es-. -ge_ri_e_ra_l _______ _ - 1--+--6.-6-7~D-a-t-ab_a_s_e_s----''----·-- • ----1- 3.57 t - •• - ·----+-----ll-----1 
---·· -~-~- ·---------,---------------'--+--...::...:.::c..:...._~---------· ·-- ~--f-·- · ----·- · ·--

No10tt1er 

Models 1 3.57 ! ,----------------+-----·· -·· . .. ___ .;.._ ___ .,__ _____ -------------------1--~----1 

---------------~-~------------- - ----· --····-·· --- -· 
14 I I 15 I 

'-------------·- - - ···j_-.L -- · · · -
28 

" . - ------'-------------------'-----'---'-~~- ....1 
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·--···- .. ~--- - ,......,_, _., .. . ·-
~o. ·!- Percent ] Output target No. Percent Outputs purpose No. Percent GIS plans 

- ·---
Internal 6 28.57 Planning 8 30. 77 __ Ana lysis of statistic:sl dats_ 3 21 .43 
NGOs 1 4.76 __ Monitoring_ trends 1 3.85 Web based G!S 2 · 14.29 : 

• ••-•--•d •••••• ... -··-··--· , - ----· -· - . . -· . ·-·. ·------ . .. 
Government deDartme nts 5 23.81 Analysis 5 19.23 lnteQratinQ data 3 21.43 - ··- -· ·---
Funders 4 19.05 Communication 3 11.54 : Producing maps 1 7.14 : ~-- --·--·---· -·· . 

Coordinating targeted ! 

Field wo rk/Resea rch/reoorts 5 23.81 responses 1 3. 85 ! Producing reports 1 7 .14 j ... . ··--· -- -···· 1 • ••••• -· ••••• ,. -~ - ----·- ·····-··-
Advocacy 2 7.69 : Modeling data 2 14 29 ! 

_____ 1 __ 1. ~1. .i.~':!~i.t!£..!orecasts 
·------- --·. ·---·-- ... ~-, 

Creating awareness 
- 3 2 · 14.29 I 

Education 2 7.69 
-

Field wori< 1 3.85 --·------ . ···-· .......... -·- · ·-·· · ... ,. -· 

---··-· . . .. · - ·- . ... . . ...... --~-- - ---· 
21 20 

~ 
14[ 

~ - - - -

~ · • - -- --··:"T" "" . - ·-
Perc-ent Poten-tia t for further use No. Percent Constraints I No. Percent Community involvement No, .. ~ ~--..-~ · -·-- -- --- . ·- I · -- - --• ---- • 

Mode ling data 5 21 .74 Funds i 7 30.43 Yes 6 26.09 

I 
-·-·-· ·-r-------·--~·- ···· .. . 

lntegratlng dsta 3 13.04 Trained personal 5 21,74 No 17 73.91 
Making forecasts 2 8.70 Knowiedge ! 4 17.39 

- ·--.-.-- - . .~ . ._. ._ - -w, . ... ··-· · -··---
' . _6-n!'!)l~i~_ 9.f __ ~ati~f~<'!I. qat~- --- 3 13.04 Dsta I 3 13.04 i . ·--· .. ·--·-· ·--··-·-·-···· ......... -. I ~ • • • .,. ··- ·· .. . ----- .. . . _, ~. --

WebGIS 1 4.35 Computer hardware 2 8.70 
--·-

_pats capturing 2 8.70 Softws re ! 2 8.70 ·--· -- ---· -- ----
~--2 -r-·-- 8.70 

• • -••• • - •- I ·- -~-- ... L _ _._ ·-· ·-· 
Producing maps 

' 
... ····-··-- - ... . .. ......... JJ-". ·- ·._..._.. -- t-,--.-.-. .. •.•d• -·. -.· ·-

Producing_ ~~ports 3 13.04 : - -- -
PR 1 4.35 

~-~ 

. ~-~s>~~~p_~j~~~Y. ~-a~.e~d ~~~lysi~. ,. , . 2 8.70 -· _._ . ' . ' -. ---·-- ·---···------
·--- '";"--..., -· ------ ~- ~ 

23 l ' 23 
' ) 

23 i I 
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------------------------------------- . ... ... .. .-. . 

-----· --- ··------~- ~How COfTirriunrty got ' • . . . ·-- . -- - --- - - .. . -·-··-----·--- " 

i . 
Possibility to e.Jde~~---_ N(). Percent involved No. Percem Benefits for.otganisation No~ ... 

I 

- Percent I 
I Ma pp~_t_1jt~~m unity spa_ce .. _ 2 22.22 ... !. a, _pr~v!~~ ?at~ .. - 3 60,00 Data 2 22.22 ·--· --- ...... ._ .... ____ 

Mapping facility use 2 22.22 Surveys 1 20.00 0 bj_ect!_vity 1 11.11 ' ' ·--· 
E:rr.i P~"'!l r.l ~RI{) cal , c,or.n .~~~_itJ~~- . 1 11.11 Employed 1 20.00 Planning and evatuation 1 11.11 ...... -- .. .. --
Raising awareness 2 22.22 _ -~ ~-l~_tJ.~~-s~ ips. 1 : 11.11 ···-··--·- -- ,- --·---·· 

,-Educating 2 22.22 Understanding of community 1 i 11 .11 - ... --· ......... --- -.----.- .-·-.~· ---------------
Suiveillance 1 11.11 ----· .. , ~ . ·-- - ..... . -··--.- · " - ··- . __ ......... 
Improved analysis 1 11.11 

·- .. . . , . . ·--· •· ·•-.- • ... ··- · -··--·-·-- --·-- - - . - . -·- ... 
Research 1 11.11 ---- ---· .... ····- . ---

-~~ 

__ ....,. - -.. 
9 

~ 

5 9 
... - -1. . . ... . ...- ... _.___ 

Benerrts tot communitv No. l Percent l t1me span ~I Ilic,>, percent Limitations-~ - ~ -• -~·· · I No. Pen:ent _,..__.__._ .... __ , __ ~ ..... 

Provision of services 2 33.33 Once off 1 20.00 Map reading I 3 33.33 - . -· !- - . . _. __ -. -·-··-----
Enhances perceptions 1 16.67 St i II in valved 4 80.00 Commun ic;;iti on ' 2 22.22 

• • • • • • •• • •••• • • • • • • d •• - ----- - ·---------
Emptoyment 1 16.67 TraininA : 1 11 .11 

-.,---,- 1••--- • ••d••-"•.O.--

Opportunity to participate in 
decision making 1 16.67 . Skilts 1 11 11 --· -· -·- . . ----
Mjnlmal influence 1 16.67 · . ft: y~i~a-~!t~t _of . e~g pJ_e 1 11.11 

----• • • • • •r- -. •--.....-.-,...-.- -.-..a• ■• 
............ ___ ..... . ...... ._.. ...... 

Inexperience of technolog>v 1 11 .1 1 
. -· .. --· -- - ·-----

I 

-., ............. . ... _._._....., . ....,,.._ ......... _ ...... _______ 
5 : r 

. · ~ s , ·r 9 
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----- ----··------ ·------------ -· 

Possibilities.to extend~··s ---=: ·No. -~-Percent" ' Positive f OJ organisatio-n-------~N~o-.~P-e_r_c_e_n~t~P-o~s-it-iv-e-fo_r_c_o_m_m_u __ n_ity ____ ~N-o-.~P-e_t_C_e_nt~ 

Em·p-owe-ri~g local comm~nities· i 1--~- ----25.oo· -+lmDr;ve se-rvice.de,"iivery + 1 •• ·-2s.06" "'1mpr~ve ·~etvi~e <ieiive"ry"'- 2 40.00 

,__R_a_is_in-1g_aw_a_ra_ne_s_s _______ 1---+-l __ 2_5_. O_O_S_a_v_e_re_s_o_urc_e_s____ __________ 1 2_!5:~~- _Em_power communitie_s_____ 1 20.00 
Educating -··· . . ... . . . . . ___ .. ___ 1 i-- ___ 2 __ 5 __ .o __ O __ lm~p_ro __ v_e_d_a_ta _________ 1 __ 2_s_._o_o_P_r_o_v_id_e_a_c_c_es_s_t_o_i_n_fo_rm_a_tio_n ____ 1 ___ 2_0_._oo-----1 
Not possible in health 1 i 25.00 Provide understanding 1 25.00 Improve decision making 1 20.00 

4 1 4 5 

·- ·- ·-· ·---.......... -.. ...... , ... . . ··-· . -· 
Health benefiting from" P~GIS ___ -· - 1No~ .... 

Limitations I No. Percent Awareness of P-GIS No. Percent Percent 
---.. ·-··--· ,,., . ·---·-·---- .. -------.. 

Resources 2, 33.33 Yes 2 50.00 Service_ cove rag e.i provision 3 33.33 
-----· ·-·- ---· -·· -- .. .. ·- - ·--~- .. . , - .. -- -~· . ·-· - · ·---
Knowledge 2 ! 33.33 No 2 50,00 Tracking disease 2 22.22 I 

- ~-~.e9.werment ' 1 16.67 Fa ci Ii~ use_ ... ________ 1 11 .11 i ' --------· .. .. ----- . .. . ~ ........ .. . -· 
funds ; 1 ! 16.67 : Case management 1 11.11 

! 
' Raso urce demands for 

i : co mm unities 1 11.11 

-· ··---·--·----t-·--- ··--------- --
Identifying health ptioritles 1 11.11 

,.-,.,----- ,-·····,---.-,-,-~,- -
l ! 

.. ----...... ~ ----r-T""T"' ...... ......,."""'!_ r--, ........ ~ ... ,-............--- ' · ---~-~ ,,_...,.. __ , -~--;,•"• - , . . -·· . .. - . '-.--------,, ..... 
6 4 

' 
9 

_l_~p_ression No. Perceaj 
Limited use 2 33.33 .. 
Growl ng tool 1 16.67 

,-- ----···- -- -·· ·---·-· 
Poor 1 16.67 
Positive 1 i 16,67 

. ._ . ------ ....... ···-. ····- ···· . .. ~ ··- ... . - ---- ·-··r-· -~ , ... ·-· 
Essential for health 
management ___ ___ 1 16.57 -- --· . ~- ---·-

l 6 
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Annexure D 

An nexure D: G IS prototype description 

The GJS prototype was developed using the following development tools and 

environments inustrat.ed in the following tab k 

'fabh~ 7: G IS J)mtOh'J)C dn·dopmcnt toolH 
Tool/environment ! Description 

I------· .. ·--·· - - ·- ····. +--- -· - . - . - . - .. ·-·- ... . - -- ... -- . . -----·- --------------l 
JavaScript j A..11 object-oriented deve]opment ]anguage. Known for its 

', platform independence and i ntemet capabilities. 

Mapserver ! An open source internet map server developed by the 

U n1versi ty of Minnesota. Ori gi nail y d eveJoped in conjunction 

with NASA to make satellite imagery available to the pub1ic 
. . - . . 

Mapscript The scripting language for Map server, thus making Map server 

features available to other applications. 

The too Ts used 1n the devel oprn ent of the GIS prototype are provided through the open 

source community, for a more detailed description of Map server see University of 

Minnesota (2006). The fo1Iow:ing diagram Jilustrates the architecture of the prototype, 

including each component thereof, and the manner in which they communicate with 

one another. 

(ell-Life 
I nt~met GI S client 

WMS-client 

WFS-T clfent 

Cell-life 
application server 

WM5server 

WF S.-T ierver 

figuff 42: GIS proto•~•pcoomponcou (Vanmculchrouk&Rivctt,2006) 

De~ktopGIS 

lnhoiaGIS 

I mernet GIS 

The in tern et GI S c 1 i ent consists of p Tai n HTMi , (Hyper-Text Mark-up Language) 

which is output by the Internet GIS server (the CeH ~L ife application server), which 
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handl~ the requests~ the di~ The remit of which is an HTML page displaying 

the requested map. WMS (Web Map ServiG") and WFS (Web Feature Service) play a 

major role in the ~on and display of the maps as well as the retention 9f open 

source standanls. 

WMS (Web Map Setvice) produces maps of spalially ~ data, the maps 

produced am not the data, but a n,pR:Sen•oa of the data usually rendered as an 

illiage, in 1his case a GIF image file is produced. 'Ibis is in con..-ut with the WFS, 

which rduml the acllJ8l data. 

WPS (Web Feature Service) allows for requests directly to 1he data, allowing for the 

querying and tebieval of featwa from the databue. WPS-T alloWS for data 

manipulation 1hrough the creation, deletion -.cl updafiq of feafiues. 

(University ofMµmaoca, 2006) 

The Web Feature 8':rvice (WFS} requests am handled by (ieoServer. Oeo$erver aims 

to enable gtater" geographic interopcnbility by enforcins OGC standants (~ 

documentation 2005). To achieve dlis ~ GeoServer has implemented bolh the 

Open Qeospatial Conloltiw'1 WFS aadWMS ....... Map&,lver-.mobeen 

used to handle Web Map Service requests. For moieinformaaion oa-. aspecJs of 

the GIS prototype pl.- 1ee: Cell-tife (2006) and Univeaity ofMinneaota (i006). 

The data required to .-der' a map are stored in a ..,.cially enabled relational ciatabue. 

PostgleSQL was used for dais~ with the PolcqlS extemion, whlda _.,les die 

database to handle spatial data (PostGIS, 2007). The most unpc,rtapt lldvantaae of 

stomge of ~cal data in a~ t system over storage in a 

proprietary file format is that of data independence. Users inte,:ac;t wilb a 

~on ofthedatailldependendy of the acmal physical ... of the data 

(Rigeaux et al. 2002). 

The CQIDpOllOllts introduced here combined to form the OIS prototype, an online and 

c;,pen source GJS. It is im~ to DOie 1bat all the tools and co,npoDll'ltl cleacdbed 
here en, available o..- the intenf,et and at no~-
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Annexure E 

Annex u re E: Case study photos 

Rcse-arch participants work through the- task analysis section of the usability 
testing 

Fi~'Urt' -B; llsabilit~ tt'stin~ 11artidpant 1 
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The use- of hardcopy maps in one- of the clinics~ a need for GIS~! 
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AnnexureF 

Annexure F: Usability testing pre-test Interview 

Pre test interview 

I would like to talk to you about your infrmation needs, and also how injormati()fl is 
gained and shared with other tnstillltions. After this I would like you to test the system 
with a simple usability test, andfdllowing that a short questionnaire and brief 
discussion. 

1. Genenl deseriptien or work 

2. Information now 

0 What information is required to fulfill your needs? 

0 What infonn~on would improve your ability to service your 
community and needs? 

0 How is information fed up to local or provincial authorities? 

0 How do you ~ informati()ll hdd by other ins1itutions? 

3. Inf'otmation l)'lte• (GIS) •e 

0 What systems do you use to monitor servi,ce provision and health stats? 

0 Problem~ complimen• on the systeins? 

0 Potential for the use of systems 

0 Problems with implementation? 
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AnnexureG 

Annexure G= tJsablllty testing participant 

queatlonnalre 

Usability testing of Cell-Life GJS ctev•p81•t for health alld health 
related services 1Qanaaentent 

Introduction 
Cell~Life is a research group at the Univenity of Cape Town as -well as a not for-profit 
organisation. The main aim of the organisatino. is to use technological inQOva1ioo to 
promote health management in South Africa. The research team is in the pl008SS of 
developing ,-n online GIS in order to add to community health and inciease 
information flow between people ~d organisations involved in planning. The 
usability tests ~g complemd form a part of this development, and are critical to the 
production of an effective and user fiiendly system. 

This 1s a test ofan online GIS prototype(a system in tho beginning of it$ 
(Jevelopment) developed by Cell-Life. The aim of these teats is to identify 
improvements that caai be made to the system, as well as additional tbnctf()llality that • 
may be added to the system. It ii baportant to note dlat die.,.._ it tile subject of 
tile tat, and yoa ar, not be• tested. 

( 
The system has been designed in order tQ provide a method wb~y communiw 
'1tetnbet's can communicate mon, etfectively with the municipality and vice versa. 
Beypnd this it may act as a method whereby information pthen,cl by communities 
and local authorities am be polt.ed and accessed 1brough J common interface by a 
variety of u.sen. 

While completing the tub you are requested to "think aloud," this will allow the 
~her to note problems with the systems interface, and make usabµity easi~ in 
the final product. You may ask questions throughout C()fflpleting the tasks, and these 
will also aid in the identification of problems. 

Thank you for yo...- participatioll-in tldl researclt 
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ArutexuJeG 

Consent 

Dear participant, 

Kindly please not.e the following points and complete the requested details followed 
by your signatlife. 

Usability Testing Pat1icipant Details and Qmsent 

• I 81Jl NOT beil)g tested but the system (menu$ and software) is being test.eel. 
• I have fieely volunteered to participate in this experiment. 
• I have been informed in advance what my tasks(s) will be and what 

procedures will be followed. 
• I have been given the opportunity to ask que$tions and have had my qu~ 

answered to my satisfaction. 
• I am aware that I have the right to withdraw consent and to discontinue 

participation at any time, without pn,judice to my fu.1ure treatment. 
' 

My signa1ure below may be taken as affirmation of all the above statements. It was 
given prior to my participation in this study. 

Date 

Signature 
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p-nt estionn -ire 

------------- -~---~ --- - -- -- .. tJ no I·. ------------l!-----1 
• -----------+-----

Gender 
Highest cducatitm level 

F 
Primary 

, School 
i----------1 

Uavc you used a Y 

M 
H'gh 

j .~9hool 
N 

Jlatchclor 
d ree 

compu_t . . ~t~~?~-~------+-----1--­
Wh is diet el of 
yourcompu 

your 

in your 

0 
None 

Honours 
de ree 

3 

High r 
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Annexure H = Usability testing task analysis 

Task I: Identify a requested wards and indicator, and display it in 
the map window 

l 'Sl::: R E\ \Ll. \ Th l'\ TE~T 
C etl-Li fe ( i 1...; de \ dl 1pmc-m 

Task: Find a ward on the map-

Uscmamc tcstl 

P.asswurd test] 

Ward numbe1' 1 

Ward number 1 

Indicator A vai1ability of piped water 

Complete after identifying the area and the indicator 

Y/N/NA Y or Nor NA 
\Vert you able lo 

I 

redoA:orrect al1ions? 
I 

Arc menus/displays l = not at all 11 12 13 14 151 
consistent? 5 = very I 

A re menus/displays simple? 1 = complex. 11 I 2 I 3 I 4 SJ 
5---' simple 

Was the map display l =not at all I I I 2 I 3 14 .;; J 
affective'? 5- very 

0/AII subjective satisfaction l -- low l.2J 2 1314 l5 I 
5 =high 

riease provide at itast 0nt c:ritical commtnt:" 
I 

I 
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Task 2: Change the data for an indicator of an at'ea within a selected 
ward 

-

t ~rR L'.\' -\I_ l'.-\ TIO:\ T[ST 
C 12ll-Li le (ii~ de\ dnJ'llk'nt 

Task: Change the da.4t ofan area 

Ward number- 7 

Area to be changed Silvers Sands 

IndicatOrto bt! changed Availability of piped water 

Number of households having access to piped 193 
water 

Numbt!r nf houst!holds not having access to () 

piped wat-cr 

Complete After new map has. been displayed 

YIN/NA Yor>l" or NA 
Were you able to 
redo/correct actions? I 

Are men.us/di~plays I~ low L!_' 2-1.1__ 4 W . ., 
cons1s1em, 5 ~ hi1;h 

Are menus/displays simple-?' 1 ""' complex I ·1 12 I 3 I 4 1 s I 
!i =- simpl~ 

' 

\.Vas the map display 1 = µot at aJl l ll2 I Jl4 I SI 
affedive? 5 = very 

O/All subjective satisfaction 1.,., low 
5 ~ high 

11 I 2 I 3 4-1.2.J 
ftl t!ase pro"ide at least one critical comment: 
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Username: 

Time Current Thought/Question Comments/solution 
(seconds) task 

I 
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Annexure I: UsabHlty testing SUS 

Section 1: System -bility 

1. I wwld like to use this website frequently 

2. I found the website Ullilecessarily com.pl~ 

3. the website was~ to use 

4. I would need techftical support to be able to use this website 

f~~I 1~11, .... 1' 1~1'1~ .. 11 
S. I found the various functions in this website were well integrated 

1 ... ~ 1 1 ~ 1 1 ~1 1 .- 1 , .....,~ t 1 
j 

(i. The~ WIS too much inconsistency ii) this website 

7. Most peopl~ WQ1Jld leJJD to use this website vei:y quickly 

8: I found the web•te very cumbersome to use 

9. I felt very confident using the weblite 

1 o. I need to learn a lot about this website before I could affectively use it 

,I ~n:---1 1 Diapo 1 1, Nelml1 ,I.- t 'f ~ ... 1 1 

Adapted.from: Brooke, J. (1996) SUS:• ",p,icl llllll .,.,, uabilit., scflk In P 
W Jordan. B 'f1,omas, BA Weerdnleester & A L McClelland (et/$.) Usal,ilil)' 
Evaluation in 11PIStfY. London: Taylor and Francis. 
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Annexurel 

11. I felt that t)le map was easy to undersqnd 

12. I feel that the map dnplays too much information 

13. To my knowledge the infonnation on the map was~ 

14. Th~ scale of the map is suitable for my pwposes 

15. Using maps fs unnecessary for my wotk 

154 



Anne~J 

Annexure J: Usability testing poet-test Interview 

Post tat mteaia 
1. System mbility 

o What would make the system easier to use? 
Eg, placement of buttons, display etc 

o What features would make the system easier le> use 
Eg, shortcuts to tables, report generators etc 

2. System fimctio-.&ty 

o What normal tasks could the systc,m help you with? 
I t 

o What infol'IDJtion·would be the most useful to display on the map 

o What other functions do you feel th~ system should include? 
:Eg, overlays, f0\lteS etc 

o Are you using systems that offer similar functionality? 

lSS 
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3. Participatory GIS 

Question 1 Do you use GIS for decision making and planning 
I ) 

Question 2 Have you ever been involved in decision making involving your 
community? 

I 

Question) Do you feel that GIS and decision making shoul4 be extended to 
community members? , 

Question 4 What benefits could be gained for your organisation? 

Question 5 What benefits could be gained for the community? 

Qaesdon 6 What would binder community ~volvement in GIS? 
I " 

Qaestion 7 What is your seneral impression of ~ty involvement in GIS 
and planning? 
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AnnexureK 

Annexure K: Case study information flow structures 

lnfonaatlon abarecl with ~ gained from Limitations of CUl'IWlt Potemlatfer new 
MUNICIPALITY C -- . 

Communltv ffl __ ;,: __ CommunitY rneetinas 
.,. __ .-b.. 

CommunltY-tool --···· 
Ward councllor meellnas Ward counclformeetlnas None UbFal1es 

Access limited to 
lmblzos lmbizOS -location Forhouslna 

VVlldcommltee 
.. 

l.attelS None Community toot 
_ ... -- Phonacalls None Mavbe . 

I 

notices at taxi ranks -Committee meetinas None Yes 
Communilies have no 

Notices-at shoos 1 ,11vuuh council access Emal; .. ~ ... 

Notice at schools Financial- ,. Huae 

Noticesln rs Wllhin munlcimllltv 
/ 

Paaer based communication V\lllhln mun· • ... 

Through ward committees 

Weblite 
Limited exchanae 
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AnnexureK 

lnfonnatlon gained frOl,n lnformatlOn Fed up to Urnltattons of 
COMMUNITY -muni • .munlciMlltv cunwnt . 

Potential for new . • No follow through o~ lnfermatlon on 
No svstem in Dlace Paoerbased lmolementatlon talks/conferences 
Antagonism exists between 
cllnlcs and munlcioalitv Nothing really tracking oatlents 

Irrelevant stats tracklna oattents 

OUtdated data needed a -tong time aao 
decreasing errors In 

lriformatlon from Province Information 
Visitmun • ... 

Phone calls 
-· ~-
W8ld committee rneettnos 
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Annexure L 

Annexure, L • Us,abil iity la1s:k analys.iis resuHs 

~ --,'="-••:.-""' ·~ ' I 
---· -- ---·•- .---al ,-. 

I . 
Used Level of Test f TI rar lkdo Cordlined 

Teshile I) ~ a.ndar ' 1!~..t101111Ne1 COIICllltl!lu .. numi.r .... 1 ar-.aJ C IIP:lkllm n-easure 
- --

j w1iatv Cmil:a ~ 34 ·ram• i '!IJl!E W.-1 I 16 14 UE ~ -- --~ . --- -- - - -- _,__ 

Clirics 27 ◄1 ~mlkl !Hmh~ I TRUE WCiRI--Clfo:;:Q'!il(m 2 3~ u TRUE 100JD 

Cl.-.lc$ .. .. .. 26 42 lsma'l8 Miah sc-boo1 TRUt: ward- , .... 2 4 I TRUE 10CLOO 

Clinics 25 45 'hHi'ltllle l ter!lary TRUE ll"lbemel :2 5 08 mue 75.00 

all'llcs - 7 . !J!!. .. _ l Iman, TRUE ward-omcessinr:i I '1.Ei ___ !,:.'l -L.-'L . SI)_ I 

·--- t---•-••" --- ---·--
,C,1jr1jc;5 , .d, 97 fem,1111:1 '! te-rtiarv TRUE lll'lteme1 I 6 I TRUE , s_oo 

_ qi!~f~ ~o 57 fe,m■ll!i 
1 

ten;iarv TRLJE lnlamel , 2 · , T'.RUE BS_oa ....... 
Comrn1:1nll:v 21 :,e f1ma1& Hien sctiool -·- TRUE ----· word-prOC2$$I n g , __ ., 2 fAUE 45_00 -
Communltv 23 ,, .. ,._.~ fe-rnale : tertlarv TRUE oodino 2 5 : 1 FALSE 70.00 .. ...... ·--~ " 
Communitv 20 2e rn11e i Hlcih i:.ctiool TRUE word-Dtoces.sl na , a 1 Ti::iUE 45,00 

_Qom_~LJnibi 22 41 male tartiar~ i TRUE oodinQ 2 2,5 0.9 TRUE 90.00 

Cg,Vehlence s :2:2 ftrn110 I tertlaty __ , ~ . ~··- ~- _. TRUE ... - . intel'f1et _____ __ ., ·----· -· 4 ' ,3 .. 0.4 ri;ue. 60.00 ···-- ---l., ...... - ---
C onvenienoe 8 23 fllmlll11 ter'tiar~ TRUE internet 2 , 0.47 0.3 rnuc: 90.00 i 
Ccnvenial'I04 10 :23 fem:!!IQ tertiary TR UE ............... intemet 5 .. J .25 0.15 iRUI! ss.oo I 
C oovenle nc:& 7 24 ' femol11 

; 
tertiary I TRUE internet , 1,3 0.18 TRUE 55,00 ! 

' -

Convenience (I 26 ftll'l}llO tertlarv TRUE ~J![_ ____ 4 1.1.e o., ! il!YJ ..... ~ .,_go.oo •--• ••••y r•• - ______ ,, ..... - · 
C c,ovenltnce 1 30 femal1 tertiary TRUE 1nterhet 1 2.15 0.25 '. TRUE 80.00 

Convenlenc4 
- L•hia_j_ ... :!? .. ,. female ... ~.is~ ~-~!l-~.1 .. TRUE w~r~ wo.c ~ -~if! !l 3 2 _J..J ... ,~ TF!UE. 100.00 -"'M 

Ca,ve.';'ience ,4 24 rmile. tertiary TRUE internet 5 06 0,2 TRU! -00.00 

Convenleooe 3 25 rtll)le I tertlarv TRUE Internet .. .3 .. - H 0,25 .~J liUE 75.00 -
--~~~~!ICII 2 i 27 mnle lertierv 1RUE rntarnet 2 3 0.216 TRUE. 96.00 _ 

Mun1etlli_!lh' 19 3~ ttlfl'ltllu 1~111~1(',i TRUE Internet 2 .t '1 TRUE. 80.00 - ,-- .. __ ,.., . -
i,, ~~~ :.Jl!L__, 53 ' fllllffll'l1lt lerti11l'¥ l RtJE VWIIU-fi)l'Ol:6SSl:t:1CII t 2 t I lRVE UlQOO .. .. . 

·-·-- lhl 15 ,,~ l'l'lati!! 1enial'Y TRUE : todl'IQ 1 3, 1 lR~ 96Jl0 
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Annexurc L 
--~~-----~~-------------------------------~-----

Mu nicl pal~ __ _ 18 -39 male tert1arv : TRUE Internet I 2 s 1 TRUE 75.00 .. 
Mu nic;i palrt~ 12 39 male te-11 a ry __ __ ' TRUE ~or:_d-_p_roc~~ng I 1 6 1.5 TRUE 85.00 

' 
------ --·- -· . .. --····--- - · · ···· - · ----· . 

Mu i:c: pa 1:ty 17 44 male te.11arv i TRUE lnt-emet i 2 4 1 TRUE 8.5.00 ---- - -
I 

··--
Mu n:ci oal/ty 16 4S male te1:arv TRUE Internet 2 5 1 TRUE 80.00 --- ··-- --·· . . --··-··- - · 
-~IJ ~~i ealrtv u 4S ~- ...... t<!1fa r~· _______ TRUE word- pf'Qces.si ng 1 2.S 0.45 TRUE 100.00 ·- - ·- . --·· - -· -- ····-··--- --· 
Mu nic;i oality l4 SB male terti a rv TRUE Internet 2 -· -- · - .. 3 0.5 TRUE -- ~ --- -·-···· ---·- . . 



Annexure L 

I.:: 
- - · - ,. - ,_ I 

Conilllnild 
Redo • lty .lffffflvenets IMIISlill.llDII Ci:llllbined SUS ffleMUIIIIO'dl 

acttonaz nevi I z 2 ._... Scutt IIUb I lla1 ..... U.J ..... Mani 

3 TRUE l :z 2 2 40 &5 .. ~-~ BR 4 2 4 2 1 
~ 

4 TRUE s 6 2 5 85 
--+ ~ - -~-s ~ 4 2 4 4 2 

4 TRUE & s 2 85 72.S 925 j 4 1 4 4 -
------ ~ -

5 iRUE ____ , _{_ 4 4 at 00 57.5 775 ◄ 2 3 4 2 -

3 ~...:.LIE 2 2 2 2 4C! 725 Sil 4 2 2 
-- • J 

2 
- r-- ·---- -- --

TRUE 4, 4 75 &5 
I 

2 4 ,d 4 4 3 ! 4 2 - , . 

2 TRUE i4 • 4 --'- 80 ! ,....,_ 55, I 82.5 ' 2 4 4 2 

UE 3 z 2 2 45 35 ! 45 4 2 3 2 - __. ... _. i-.-•-~ --~ . T -
5 TRUE ~ 2 3 3 fit! ,35 Sl!l 4 2 2 2 2 ,. 

9 FALSI.. 3 2 2 ·t 4C 42.5 ,42.5_ ,,.. .. . ___ , 3 3 3 2 .. 
5 mue 4 3 4 ___ ____j _ 7'{j 7$ 82:6 4 2 3 4 . 2 __ _ ... _.._ __ __ 

41E!i • ,· ' , :.I 4 3 65 55 62.5 4 , 4 4 1 .... ,.,---·--•• 1. -· · - .. ~ .. - - " .. ~ .. 
' I I 

t.4 iAU.t: 5 4 3 4 00 ~? ... ? .. . . '" 4 2 2 2 ,4 

1.5 TF!UE 5 ... -~ .. ' .:., .. ___ _ 5 00 67.6 M 4 2 4 ! 4 ., )! .,. • .,,, .,., ..... ~,.n- .,11 

z15 TF!Uli 2 2 2 2 4C 45 47.6 -·-··- ' .... ~---· 
1.S i TRU!! ,.,,, ......... ~ .~ ...... ,. 4 5 4 00 ~5 ro 4 2 4 :L --~__£ 
4.2 ! 

---- . .. II - , -

i TfWc 4 4 4 : 3 75 97.S ......... nt. 4 2 4 2 1 
' ' 2,5 TRU E 4 4 4 3. ~5 67,$ 87.6 4 2 I 4 : 4 -~ --· f' .. r ,, .,,.... •r,11,u -- ~ • • • ....... --•--•---.- ... . •.., • -

I 

·-····-···..f.J - _,!~ .~. ~-- f3 e 5 5 100 ao gs -~-- :2 I 2 4 2 -' 
4.:2 1 RU I: J,_ 

-~ . ' 
4 4 76 ~ 15 I-•-•,-,, N' -.·- .. .... ~ .... .. - ,-

1.7 Tfi!U5 f3 ~ 5 5 : 100 92.S D7:.?~ . -: 3 ' TRUE 3 3 4 , .. -----,1, L __ 70 52.5 75 2 : 2 : 4 4 2 --
:11 TRUt: fl 5 s 5 100 72.5 100 I 

--- ..... 
' e iRUe 4 ~ 4 1, _.,. ____ • 3 75 62.5 es ' 4 :2 1 4 I 2 

' 
---- -,, ..... 

9(11 ,! 4 iAUE 4 15 • 5 4 Si), !~ .. ~'- .. ...... ---
I 

- .. , 
41 TRUE 4 4 3 4 75, ,$5, Bill 15, 1 I 1 3 ' __ 5_, --... - .- ....... ~ 

~--~...!. TRUE 3 4 41 4 75 U-!I ........ _ .. 0 : . , ......... ~. 2 3 3 : 
"-,.i -- --·--

3 TRUE ___ j_ 4 4 4 80 1 67.5 BO 4 4 4 2 , 2 -·- ·---- ......... --. -- -
' 2..fS TRUE 6 5 ; 5 5 00 70 1M ------ --- . 

4 lRUE $ . e; 4 4 90 : OS I AA 4 •• 3 1 3 !.. - _._ 
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A nnexure 1\,-f 

Ann1exure, M: Usability tes,Hn:g1 post tes,t ii nite,rview res,ulrts, 

co, ·uNmES 
Should GIS be ua8CI by 
communiliel BeMfttt Benefils - commun 

! Better IM 
be involved 

ices by ,Good, rea ·ng awareness 
~___...,....._ ______ ................ ___ ........, __________ ~ _I -~l!l '.!.... ______ _..... __________ .:a _____ d __ $ __ arin1,1_1lmow1,edg~; :_e --

• . .g of local , En:gage with municip.a1ities, Go100, bLl't ,n,eeds to ·be 
.__ _ ________ c ......... ______________ . ~ and cl1a!1e e lhe,ir decisions. Understa11d1n . :5 .. 1'.':.P._lflil_ioo_. -----------< 

,---------- • •Jo ■ I 411 -
Id n of roblem s ..... ~ m ~use Po.sill ve 
home based carer 

,__ _ ________ m_a_n_a_e_m_e_n_t _____ -+--upl/fl~.e~t ______ __ sk_il_ls __________ ._.~, .-...... ___ ____ ____. 
education 

.---------••■ fllll I ■■~ ■ lj ••----------+-------------i--

F,! epetHive responses have 
been o mittoo 
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MUNICIPALITIES 
: ··; ·--. - . ,- -·· · . . 

Should G~ be used by 
;_ ~9mmunities - . ·-

Yes, but concerns over 
how it ma v work 
Yes, if resources are made 

: available 
' Yes, _through _NGOs ____ .. . .. ~ 

; 

; Yes, vef',j interested 
;. _"f.'.e_s_,_) Q !i~_ra.'.i~s - --·-· --· 

Yes, real estate 

----·-·--·· -
' ! 

f,v •• ----·- ·- ______ ..._ 

Repetitive responses have 
been omitted 

·-----

Benefits~ municipality 
• • - d - --'•• - --6. - • - •• - _f, •• •-

Budgeting 

Information 
Better informed voters .... . .......... . . . . - _., - ... ~------.a.---· ·--. 

Awareness 
May pose problems, but 
shou Id be beneficial 

__ L~ss phone calls ____ 
Relief on municipal staff 
updated data 

' com mu nicatiori with 
municipalities 
info nn ed decisions 

! 0)--0peration 
--- ·' ·· ·-·-

. I oca I k.nowledg e 
--··-

se If governa nee 

A rrne,aire ~,t 

Benefits - community Hinder Generat impressipn 

Positive, but with 
I nforrnation availability Skills reservations - • • • • ••• •• • •- • r •----

Positive, but will need 
Transparency of ao~e:rnrJ)~-~ ~o I it[£:_~I _parties facilitation .. 
information Resources Could be of benefit 
improved co ntri butl on to Positive, the re is a need for 
planning and development Cost mechanisms such as this ...... . - .. . .-· · -··-· ---
Uriderstanding of plarini ng Posistive, understanding 
and Priorities Facilities and awareness ·----- . .. . -· . . -----. . 
Better informed access to resources Generally p0sitive -- - -.- -----
I nfo1rnation accessibility resources 

., ·-·· -. ~-· 
knowledge Dist rib ut ion __. ,. .. __ _________ 

I 

ability to articulate needs ! a ccessl bi I itv 
·- · . .. ... . _..__ 

prep for community ~ee_t[~~ : rn~n.~.g~rnent 
_£~ ed ~a ck from community ··-· ··----~ 

I -- ... ................ _ . .. -·---- -·· 
i .... 
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