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ABSTRACT

Duetoincreasingurbanization,thedistributionofhumansettlementsischangingandthishasled
totherapiddeclineofvegetationcoverincitiesandtownships.Urbanizationtendstodecreasethe
proportionoflandthatisdedicatedtopublicgreenspaces.Therefore,residentialgardens(private
gardens)willneedtoplayamajorroleincontributingtourbangreenspaceinfuturethoughpresently
littleattentionisgiventotheirrelativevalueandimportance.Severalfactorsinfluencethefunction
ofresidentialgardensinanurbanarea.Themainobjectiveof thispaper is toevaluate thesocio
demographicfactors that influence thesizeandpresenceofresidentialgreenspaces inanurban
residentialzone.Asacasestudy,thisresearchselectedaprimaryresidentialzoneinGalleCity,Sri
Lanka.Everyhousingunit(n=280)inaresidentialzonewassurveyedtocollectthedataformultiple
regressionanalysis.Theanalysisshowedthatfactorssuchaslandextent(LE),natureorientation(NO),
perceptionsaboutadvantagesofgrowingresidentialgreenery(PA),perceptionaboutdisadvantages
resultingfromresidentialgarden(PDA),occupationalstatus(husbandandwifearenotoccupied)
(D1),andtheireducationallevel(higherthandegree)(D2)significantlyaffecttotheextentofgreen
areamaintainedbyanurbanresidence.Therelationshipbetweenextentofresidentialgreenspace
(EGA)andsociodemographicfactorscanbeexplainedbythismodel:EGA=0.091+0.003LE+
0.060NO+0.030PA–0.040PDA+0.198D1+0.240D2.

KEywoRDS
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1. INTRoDUCTIoN

Intheyear1990,lessthan40%oftheglobalpopulationlivedincities,butasof2010,morethanone-
halfofallpeoplewerelivinginanurbanarea.Bytheyear2030,6outofevery10peoplewilllive
inacity,andby2050thisproportionwillincreaseto7outof10people(UNHABITAT,2014).As
aresultofurbanizationanddensification,theconsumptionoflandbynewresidentialdevelopments
canleadtoalossofgreenspaces(Kabischetal.,2015).
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Urbanizationhasbroughttheconvenienceofcitylifetomanypeoplebuthasalsosubjectedthem
toaharsherenvironment.Urbanenvironmentalproblemssuchasairpollution,noise,andurban‘heat
island’effectposeseriousriskstothehealthofurbanresidents(Douglas,2012).Withtheincreased
concernonclimatechanges,urbangreeninghasgainednewimportancebyservingasalow-cost
approachforcitiestomitigateandadapttothesechanges(Gill,S.E.,etal.,2007).

There has been growing interest in urban green space research due to evidence that nature
positivelyimpactshumanwellbeing(Frumkin,2013,Taylor&Hochuli,2015).Extensivestudies
haveshownthaturbangreenspacescangeneratemultipleenvironmentalbenefits,includingcleaning
theair,loweringnoiselevels,reducingurbanheatislandintensity,andimprovingstormwaterrunoff
quality(McPhersonandSimpson,2002).Urbangreenspacescanalsoprovidesignificantpsychological
andsocio-economicbenefitstotheirresidentssuchasrelievingstressandincreasingpropertyvalue
(Fulleretal.,2007).

Urbangreenspacesarevegetatedpublicandresidential(private)spacesincitiesthataretypically
categorizedbylanduseandlandcover(Kendalet al.,2016).Mostresearchattentionhasbeenpaid
tosizableurbangreenspacessuchasurbanparksandurbanforests(Jauregui,1990/1991;Changet
al.,2007;ChenandWong,2006),notmuchworkfocusesonthemicro-scalegreeningandresidential
gardens.

Residentialgardensarerecognizedasanimportantcomponentofurbangreenspace(Loramet 
al.,2007),buttheirspecificcontributionhasrarelybeenassessed.Urbanizationnaturallytendsto
decreasetheextentoflandthatisdedicatedtogardens(Mathieu,R.,Freeman,C.,Aryal,J.,2007&
Smith,C.,2010).Withinthiscontext,residentialgardensplayamajorroleingreeninfrastructure
(Loram,A.,Tratalos,J.,Warren,P.H.,&Gaston,K.J.,2007)thoughlittleattentionisgiventotheir
valueandimportance.

Inlow-densitycitieswithextensivesuburbanareas,privategardensrepresentalargeproportion
oftheoverallurbangreeninfrastructurenetwork(Cameronetal.,2012;Ghosh&Head,2008;Loram
etal.,2007).PrivateresidentiallandinSydneyprovides43%offoliagecoverand77%ofAustralian
capitalcityresidenceshaveoneormoretreesintheirprivategardens(Kirkpatricketal.,2011;Linet
al.,2015).Morethan50%oftotalgreenspaceinDunedin,NewZealandcomesfromprivategardens
(Mathieu,Freeman,&Aryal,2007).Linetal.(2015)suggestthatresidentialareaspresentthelargest
opportunityforincreasingtreecoverincities.

Alargenumberofstudies,especiallyinWesterncountries,havelookedathowresidentialgreen
spacesareusedandfunction.However,scientificevidenceforresidentialgardeninSriLankaishard
tofindtherearenoanystudiescarriedouttounderstandtheresidentialgardenpracticesinurban
citiesinSriLanka.HoweverresidentialgardeninthehighlypopulatedWetzonehavesuffereda
considerabledegradationinthepasttwodecadesduetofragmentationandurbanizationinSriLanka
(Pushpakumara,etal,2010).

Socioeconomicvariables (e.g.population,housingdensity,education,andhomeownership)
wereapparentlybetterpredictorsoftheextentandtypeofvegetationcoverinprivategardenthan
biophysicalvariables(e.g.rainfall,soilfertility,andsolarradiation,etc.)(Lucket al.,2009).Arange
offactorsinfluencesthepresenceandsizeoftheresidentialgardensinanurbanarea.Therefore,this
papersoughttoinvestigatetheimpactofsociodemographicfactorstothesizeofresidentialgreen
spacesinahighlyurbanizedcityinSriLanka.

Theresearchobjectivesare:

1. Identifyingallsociodemographicfactorsthatinfluencethesizeandpresenceofaresidential
greenspace.

2. Assessingthemostsignificantfactorseffectonthesizeandpresenceofaresidentialgreenspace.
3. Developingamodeltoillustratetherelationshipbetweentheextentofresidentialgreenspace

andsociodemographicfactorsinanurbansettlement.
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2. LITERATURE REVIEw

2.1. Urban Green Space and Residential Greenery
Thoughthedefinitionofgreenspacehasforlongbeenarguedabout,auniversallyaccepteddefinition
isstilllacking(Byomkeshet al.,2012).TheEuropeanCommission(2013)definedgreenspaceas
astrategicallyplannednetworkofhighqualitynaturalandpartlybuilt-upareasrepletewithmany
environmentalfeatures,whichisdesignedandmanagedtodeliverawiderangeofecosystemservices
andprotectbiodiversityinbothruralandurbansettings.Inotherwords,urbangreenspaceisland
situatedinurbanareaswithnaturalsurfacesofbaresoilorsoilcoveredwithvegetation(Swanwick
et al.,2003,p97).

JimandChen(2003)definedurbangreenspacesasvegetatedareasfoundinurbanenvironments
thatcouldbedescribedassemi-naturalareassuchasparks,forestpatches,openspaces,residential
gardensandlongrowoftreesliningoneorbothsidesofaroadway.

Urbangreenspacesincludesarangeoflandscapetypesofvaryingcomplexityandmorphology
includingparks,publicgreenspaces,allotments,greencorridors,street trees,urbanforests, roof
gardens,verticalgreeneryonwallsandprivate(Residential)gardens(Cameronet al.,2012).

Cameronet al.’s(2012,p.129)definitionofResidentialgardenas“theareaadjoiningaprivate
dwelling,whetheritisownedorrented”meansthatitisnotaccessibletothegeneralpublic.Residents’
autonomyoverthegardenisakeyfeatureofresidentialgardens,althoughhouseholdersmaygivethe
designandmaintenanceresponsibilitiestootherpartiessuchaslandscapearchitects,professional
gardenersorcaretakers.Residentialgardensvaryinform,functionandsize(Cameronet al.,2012).
Gardensizeiscloselyassociatedwithhousingtypeanddensity(Whitfordet al.,2001).Inastudy
offiveEnglishcities,Loramet al.(2007)foundthatwhileterracedhouseswerethemostnumerous
ofthreehousingtypesineachofthesecities,semi-detachedanddetachedhouseshadthehighest
cumulativeareaofgardens.

2.2. Importance of Residential Gardens
Withtheworld’surbanpopulationcontinuingtogrowrapidly,manycitiesaretransitioningtohigher
density,compacthousing(Loibl&Toetzer,2003;Radeloff,Hammer,&Stewart,2005).Urbangrowth
willinevitablyleadtochangesinurbanvegetationcoverandaccesstoprivategreenspace–thatis,
people’sprivate(domestic)gardens,backyards,andfrontyards.Inareasofhighresidentialdensity,
eachhouseholder’sgreencoverageislikelytoeitherdisappearordeclineinsize,whilepeopleliving
inthesprawlingoutskirtsofcitiesmaystillhavetheopportunitytochooseboththesizeandnatural
contentofthesespaces(Conway&Hackworth,2007;Lowry,Baker,&Ramsey,2012).

Residentialgardensareimportantbecausetheyprovidecityresidentswithimmediateaccess
tourbangreenspace(Gaston,Warren,Thompson,&Smith,2005;Shanahan,Lin,Gaston,Bush,&
Fuller,2014).However,theyalsoplayasignificantroleincontributingtooverallvegetationcover
incities,asresidentialareascontributetomorethan50%ofallavailablegreenspaceinmanycities
(Gaston et al., 2005; Lin, Meyers, & Barnett, 2015; Loram, Tratalos, Warren, & Gaston, 2007;
Mathieu,Freeman,&Aryal,2007;Shanahanet al.,2014).

Accordingtopreviousresearch,bothpublicgreenspacesandprivategardenscanprovidesimilar
benefits.Theseincludeopportunitiesforsocialinteractionandenhancementofsocialcohesion(Cheng
&Pegg,2016;Peterset al.,2010;Shanahanet al.,2015), improvingmentalhealthandsenseof
well-being(Cervinkaet al.,2016;Cheng&Pegg,2016;Lee&Maheswaran,2011;Shanahanet al.,
2015),andpositivelycontributingtobiodiversity(Cameronet al.,2012;Konget al.,2010;Vickery,
1995).Privategardensbringsocioeconomicbenefitstolocalcommunitiesbyimprovingthelocality
andraisingpropertyvalues(Clayton,2007;Tyrvainen,1997).

Vegetationaroundthehomecanprovideavarietyofimportantecosystemservicesthatcontribute
tohumanandenvironmentalhealthatlocal,neighborhood,andregionalscales(Bolund&Hunhammar,
1999).Forexample,benefitssuchasclimateregulation,shadeandsheltercanbedeliveredpassively
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evenwhenthehumanrecipientdoesnotactivelyspendtimeintheyard(Bowler,Buyung-Ali,Knight,
&Pullin,2010).Thesebenefitscanreducetheenergyrequirementsforairconditioningandlowerthe
peakdemandforenergy,therebyreducingconsumercostsinresidentialhomes(McPherson,1994).
Thephysicalpresenceofvegetationaroundthehomecanalsoprovidebenefitsofnoisereductionby
bufferingresidentialareasfromurbannoisepollution,andenhanceprivacybyblockingtheviews
fromneighboringproperties.

2.3. Factors Influencing the Function of Residential Greenery
Socioeconomicvariables(e.g.population,housingdensity,education,andhomeownership)were
apparently better predictors of the extent and type of vegetation cover in private gardens than
biophysicalvariables(e.g.rainfall,soilfertility,andsolarradiation,etc.)(Lucket al.,2009).Larger
domesticgardens(Smithet al.,2005),thoseassociatedwitholderproperties(Hopeet al.,2003),
orwithhigherincomeortertiary-educatedresidentstendedtohaveproportionallymorevegetation,
greaterdiversityofplants,andmorecomplexgardenstyles(Daniels&Kirkpatrick,2006).

Arangeoffactorsinfluencestheamountandtypeofvegetationinpeople’syardsandCultural
background, demographics, housing type and ownership can all affect the decision to plant and
maintainvegetationinprivategreenspaces(Groveet al.,2006;Perkins,Heynen,&Wilson,2004;
Troy,Grove,O’Neil-Dunne,Pickett,&Cadenasso,2007).Forinstance,peoplewhoowntheirown
homesmaybemorelikelytoinvestintreecovertosavemoneyonheatingandcoolingortoenhance
privacy(Bowleret al.,2010;Summit&McPherson,1998).Howlongthesuburbhasbeeninexistence
alsodirectlyinfluencestreecoverbecauseinyoungersuburbsinsufficienttimewouldhaveelapsed
fortreestobeplantedandbecomemature(Greene,Millward,&Ceh,2011).

Thereisalsoarangeofotherfactorsthatcandiscourageplantingofnewvegetation,oreven
encourageremovalofexistingvegetation.Forexample,insomelocationsthefearofassistingthe
spreadofbushfiresinhotanddryconditionscandiscourageplantingaroundthehome(Gilbert&
Brack,2007).Furthermore,thepresenceofdenseurbanvegetationisoftenassociatedwithincreased
fearofcrime(Gobster&Westphal,2004;Nasar&Jones,1997).Treemaintenancerequirestime,
effort,andknowledge,aswellasspace,whichisascarcecommodityindenselypopulatedareas
(Kirkpatricket al.,2011;Summit&McPherson,1998).Largetreesaroundhomesornearroadscan
causedamageorthreatenfoundationsandotherinfrastructureduetothespreadofheavyrootswhile
largeoverhangingbranchescanalsocreatesafetyissues(Head&Muir,2005;Nowak&Dwyer,2007).
Ponderingthisrangeofpossibilitiesandthebarriersagainstplantingandmaintainingvegetation
aroundthehome,agrowingbodyofresearchshowsthatsocioeconomicanddemographicfactors
arecorrelatedwithtreecoverandspeciesdiversitywithinyards(Clarke,Jenerette,&Davila,2013;
Kirkpatrick,Daniels,&Zagorski,2007;Shanahanet al.,2014;vanHeezik,Freeman,Porter,&
Dickinson,2013).

Furthermore, considerable evidence now shows that socio-demographic factors (including
gender,age,education, incomeandnatureorientation) influence to themaintainaprivategreen
spaces(Hoet al.,2005;Lin,Fuller,Bush,Gaston,&Shanahan,2014;Zanon,Doucouliagos,Hall,
&Lockstone-Binney,2013).

Table1summarizedallthefactorsinfluencestothepresenceandsizeofresidentialgardensin
anurbanarea.Table2showstheselectedsociodemographicvariablesforthisresearchstudy.

Whenreviewthescientificliteratureonresidentialgreenspace,mostoftheresearchhavedone
inthecontextofcommunitygardening,urbanagricultureandhomegardening.Theseresearches
gatheredevidenceofthebenefitsofgardeningandfoodgrowinginrelationtospecifichealthand
wellbeingissue.

Theyhaveusedvariousmethodstoidentifyfactorsinfluencingparticipationinediblegardening
and/orurbanagriculture.Themethodsuchasdescriptivecasestudies,comparativestudies,surveys
ofparticipantsand typologystudieshavebeenused to identifymany typesof influential factors
includingeconomic,institutional,cultural,social,anddemographicfactors.
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Someresearchershaveconductedcasestudiesinwhichtheycreatedaprofileofediblegardeners
inanarea.Forexample,Miuraetal.(2003)profiled152urbanediblegardenersinDavaoCity,in
thePhilippines,notingtheirage,education,familysize,familyincome,householdfoodconsumption

Table 1. Summary of factors influencing the residential gardens

Factor Associated With 
Function of Residential 

Garden

Determining Factor Authors

Presenceandsizeofyards Historyandtypesofurbandevelopment Conway&Hackworth,2007;Gill,
Handley,Ennos,Pauleit,Theuray,&
Lindley,2008;Smith,Gaston,Warren,
&Thompson,2005

Proportionofgreenspace
available

Housingtypeanddensity Whitfordet al.,2001

Extentandtypeofvegetation
coverinprivategardens

Socioeconomicvariables
e.g.populationandhousingdensity,
education,homeownership

Lucket al.,2009

Biologicalvariables
e.g.rainfall,soilfertility,solarradiation

Lucket al.,2009

Abundanceofvegetation Physicalcharacteristicsofcities Kirkpatrick,Davison,&Daniels,2012;
Loramet al.,2007;Shanahanet al.,
2014;Smithet al.,2006

Decisiontoplantandmaintain
vegetationinprivategreen
spaces

Culturalbackground,demographics,
housingtypeandownership

Groveet al.,2006;Perkins,Heynen,&
Wilson,2004;Troy,Grove,O’Neil-
Dunne,Pickett,&Cadenasso,2007

Investintreecovertosave
moneyonheatingandcooling
andtoenhanceprivacy

Homeownership Bowleret al.,2010;McPhersonet 
al,1998

Factorsthatdiscouragethe
plantingandmaintenanceof
vegetation

Fearofincreasedpotentialforbushfires
inhotanddryconditions

Gilbert&Brack,2007

Presenceofdensevegetationcoverlikely
toinstillfearofcrime

Gobster&Westphal,2004;Nasar&
Jones,1997

Treemaintenancerequirestime,effort,
andknowledge,aswellasspacethatisa
scarcecommodityindenselypopulated
areas

Kirkpatricket al.,2012;Summit&
McPherson,1998

Vegetationwithheavyrootsaround
homesornearroadscancausedamageor
threateninfrastructure;largeoverhanging
branchescancreatesafetyissues

Head&Muir,2005;Nowak&Dwyer,
2007

Treecoverandspeciesdiversity
withinyards

Socioeconomicanddemographicfactors Clarke,Jenerette,&Davila,2013;
Kirkpatrick,Daniels,&Zagorski,
2007;Shanahanet al.,2014;van
Heezik,Freeman,Porter,&Dickinson,
2013

Amountoftimethatpeople
spendingreenspaces

Natureorientation Linet al.,2014

Whatinducespeopletospend
moretimeintheirprivateyards

Thevegetationcontentofprivateyards
andsocio-demographicfactors

Arnold&Lang,2007;Graesch,
Broege,Arnold,Owens,&Schneider,
2006

Source: Developed by Author,2019
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costs,yardsize,numberofvarietiesoffruitsandvegetablesplanted,andbodymassindex.This
researchapproachcannotdeterminetherelativeinfluenceofdifferentfactorsongardeningbehavior.

Afewstudies(Maxwell,1995;Mazereeuw,2005;Mwangi,1995)havecomparedthedemographic
characteristicsofgardenerswithnon-gardenersinurbansettings.Forexample,atelephonesurvey
ofurbanresidentsoftheWaterlooregioninCanadafoundthattheproportionofresidentswhogrew
foodontheirprivate,residentialpropertieswasfoundtobethesameacrossgender,ageandincome

Table 2. Selected variables for the study

No. Variable Description Unit of Measurement

1 Landextent Totallotsize Perch

2 Vegetationcoverof
yard

Percentageofareausedas
residentialgardenoutofthetotal
landspaceavailableforgardening

%

3 Yearinwhichthehome
wasbuilt

Housebuildyear Year

4 Housingtype Typeofhouse Singlehouse-singlestory
Singlehouse-twostory
Singlestory-outofmulti-storyAttached
house/annex
Rawhouse/linehouse
Hut/shanty

5 Ownershipofhome LandTenure Owned/Rented/Leased/Encroached

6 Householdsize Totalnumberofpeoplelivinginthe
home

Number

7 Childreninthehome Numberofchildrenlivinginthe
home

Number

8 Occupation Employmentdetailsoftheperson
whomaintainsthehomegarden

Dualcareer/onlyhusbandworks/only
wifeworks/botharenon-occupied

9 Householder’sincome Householder’saverageincome Rs.

10 Educational
background

Highestformaleducational
qualification

LowerthanO/L,O/Lpass,A/Lpass/
degree/higherthandegree

11 Culturalbackground Culturalbackground Buddhism/Hinduism/Islam/Christianity

12 Natureorientation Theaffective,cognitive,and
experientialrelationshipindividuals
havewiththenaturalworld

Askedparticipantstorespondto
statementsconcerningtheirnature
orientation.Itemscanthenbeaveraged
toproduceanaturerelatednessscore.

13 Timespentinthehome Thetotaltimespentinthehomeper
dayformaintainingthehomegarden

hours

14 Perceptionabout
advantagesof
residentialgardening

Considerthebenefitsthatresidents
cangainfromresidentialgardening

Askedparticipantstorespondto
statementsconcerningthebenefitsof
residentialgreenery.Theitemscanthen
beaveragedtofindtheirperceptions
regardingadvantagesreceivedfrom
residentialgarden.

15 Perceptionabout
disadvantagesof
residentialgardening

Considerthefactorsthatcan
discourageresidentsfromplanting
newvegetation,orevenencourage
themtoremoveoldvegetation.

Askedparticipantstorespondto
statementsconcerningthefactors
thatcandiscourageresidentsfrom
plantingnewvegetation.Itemscan
thenbeaveragedtoproduceIndexof
SocioeconomicDisadvantage.
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groups(Mazereeuw,2005).However,residentswhohadlivedinCanadaformorethan10yearswere
morelikelytogrowtheirownfoodthanthosewhohadlivedinCanadaforlessthan10years.Mwangi
(1995)andMaxwell(1995)alsofoundthatlengthofstayaffectedtheprobabilityofparticipationin
urbanagricultureinNairobi(Kenya)andKampala(Uganda),respectively.Additionally,Maxwell
foundthatlargerhouseholdsweremorelikelytogrowfood.

Anotherstrategyforexplainingthefactorsthatinfluenceurbanagricultureistocreatetypologies.
Typologiesareusedasameanstoexplainclustersoffactorsinfluencinganactivityorbehaviour.
MoustierandMoustier,P.,&Danso(2006)createdfourtypes:homesubsistencefarmers,family-
typecommercialfarmers,entrepreneurialfarmersandmulticroppingperiurbanfarmers.Whereas,
Kortright (2007) observed Toronto residents with edible backyards who did not fit into any of
MoustierandDanso’sfourtypesandcreatedanotherfivetypes:cookgardeners,teachinggardeners,
environmentalgardeners,hobbygardeners,andaestheticgardeners.Neitherofthesestudiesused
empiricalmethodstocreatethetypologies.

Althoughnumerousstudieshaveidentifiedpossiblefactorsinfluencinggardeningbehaviors,
nonehavemeasuredtherelativeinfluenceofsociodemographicvariablesontheextentofsizeand
presenceofresidentialgarden.Todeterminetherelativeinfluenceofvariablesonparticipationin
ediblegardening,onewouldneedtotestapredictivemodel.Forexample,BlaylockandGallo(1993)
usedapredictivemodeltodeterminethefactorsinfluencingthedecisiontoproducevegetablesat
homeintheUSA.However,theyrestrictedtheirmodeltoexternalfactors.Todate,nostudieshave
soughttodeterminetherelativeinfluenceofsociodemographicdeterminantsonthesizeandpresence
ofresidentialgardening.

Inordertofillthisgapintheliterature,thisresearchwilldeterminewhichsocio-demographic
factorshavethegreatestinfluenceonsizeandpresenceofresidentialgardening.Fillingthisresearch
gapwillcontributetoagreaterunderstandingoffunctionofresidentialgreenspaceswhichcanthen
beusedtopromoteit.Understandingandpromotingresidentialgardeninginisimportantbecause
gardeninghasnumerousbenefits.

Bygothroughwiththeliterature,weidentified14sociodemographicvariables(Table2)which
areinfluencingtothesizeandpresenceofresidentialgreenspaceandthenusemultipleregression
analysistostudytherelationshipbetweenindependentanddependentvariable.Regressionanalysis
canprovideinsightsthatfewothertechniquescan.Thekeybenefitsofusingregressionanalysisare
thatitcan:Indicateifindependentvariableshaveasignificantrelationshipwithadependentvariable,
indicatetherelativestrengthofdifferentindependentvariables’effectsonadependentvariableand
Makepredictions(EricMool,2014).

3. MATERIALS AND METHoD

3.1. Study Area
TheCityofGalleislocatedatLatitude6.010NandLongitude80.13EintheWetZone,whichisthe
mosturbanizedregioninSriLanka.ItisthelargesttownintheSouthernProvinceandfunctionsasthe
DistrictandProvincialcapitaloftheSouthernRegion.Thistownislocatedinthewetzonereceives
rainfromSouth-WestMonsoonwithanannualrainfallof2377.9mm.Annualaveragetemperatureis
26.70Candthehumidityrangesfrom80-88%.TheGalleMunicipalCouncilareacoversanextent
of1742.4hectares,andconsistsof15wards(Figure1).

Thisurbanareawasfirstestablishedasamunicipalityon01.01.1867accordingtothegazette
notificationno.3571issuedbytheGovernoron24.11.1866undertheUrbanCouncilOrdinanceof
1865.Morerecently,ithadbeenrecognizedthattherewasanecessitytohaveplanneddevelopment
duetothepopulationgrowthandotherurbanissues.Therefore,thistownhadbeendeclaredasan
urbandevelopmentareaunderSection3oftheUDAActNo41of1978byGazetteExtraordinary
notificationNo.38/16of01.06.1979forthepurposeofformalizingtheurbandiversityarisingwith
thepopulationgrowthinthetown.
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ProposedZoningPlanwaspreparedbasedonthedevelopmentrequirementsofthetownupto
theplannedperiodof2025.Accordingly,thetownwasdividedinto11zones(Figure2).

According to the proposed zoning plan (2008-2025) of the Urban Development Authority,
eightprimaryresidentialzoneshavebeendemarcatedwithintheGalleMC(Figure3).Accordingto
theanalysisdonebyC.Jayasingheetall,2018bymeasuringthesuitabilitylevelsusingGISbased
weightedoverlayanalysisbasedonfourkeycriteriasuchaslevelofinfrastructure,landvalue,road
accessibility,andproximitytotowncenterthe“Primaryresidentialzone6”isthebestresidential
zoneinGalleMCregion(Figure4).Thereforethiszoneisselectedasthecasestudyforthisresearch;
thereare280housingunitsandrepresent4%housingunitsfromallresidentialzone(Table3).

Thereare280housingunitsintheselectedsampleand14322population.Thereare112house
ownersareBuddhists,162areIslamicand6areChristians.Whenconcernaboutthedetailofhousing,
189housesaresinglestory,63aretwostory,14aremorethan2storiedhouses.Thereare2annex
typehousesand6shanties.264housesareownedbythemselvesand16housesarerentedhouses.

76householdshavelessthan6perchlandlot,83have6-10perchland,68have10-15perchland,
27have15-20landextentand26householdershavemorethan20perchlandextent.

3.2. Data Collection
Survey was conducted on 280 housing units using the questionnaire survey method as the data
collectiontechniqueandParticipantsweretheownersofthehousingunits.Therewere16questions
(AppendixA)coveringthreesub-topics:a)basicinformationregardingtheresidents,conditionof
houseandland,b)greencoverage,andc)peoples’attitudestowardsgreencoverage.5-pointLikert
scale-stylequestionsusedtogetthedetailsonnatureorientationandparticipant’sperceptionabout
advantagesanddisadvantagesresultingfromgardening.Thedataanalysisofthisstudywasperformed
usingamultipleregressionmodel.Inthisstudy14variableswereused(Figures5).

Figure 1. Location map of Galle Municipal Council (MC)
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Figure 2. Proposed zoning plan of Galle MC

Figure 3. Primary residential zones of Galle MC
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3.2.1. Independent Variables
SeeFigure5.

3.2.2. Dependent Variable
Extentoftheresidentialgreenspacemaintainbytherespondentswasmeasuredasfollows:

Figure 4. Primary residential zone 06

Table 3. Detail of each residential zone

Primary residential 
Zone

Extent 
(Acres)

% No. of Housing Units %

Zone01 598 5 17676 3

Zone02 34 3 214 3

Zone03 25 2 122 2

Zone04 306 25 1620 26

Zone05 291 24 1542 24

Zone06 41 3 280 4

Zone07 371 31 1252 20

Zone08 87 7 1126 18

Total 1214 6332
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SRG=AEGX100
TUSG

where:

SRG=%ofspaceusingforresidentialgarden
AEG=AvailableExtentofgreeneryarea
TUSG=Totalusablespaceforgardening

4. ANALySIS

Missingdatacancriticallybiastheconclusionsofaresearch(BarbaraG.Tabachnick&Fidell,2001).
Therefore,theissueofmissingdatashouldbeaddressedandtreatedbeforetheanalysis.Thereare
nomissingvaluesinthisstudy(AppendixB).

4.1. Reliability and Validity Analysis
Reliabilityandvalidityanalysisweredoneforthethreemultiplerespondentquestionsoftheprepared
questionnaire.ThisresearchtestedreliabilityusingCronbach’sAlphavalue,whichrangedfrom0.70
to0.95.Inthevalidationprocessoftheresearchtwobasicsurveyinstruments,namelycontentand
constructvaliditywereassessedtogettheuniquenessofthemeasures.

Figure 5. Relationship between independent and dependent variable
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Contentvalidityisthesubjectiveassessmentofthemeasuresaffiliatedwiththefacevalidity,and
thisissomewhatinformal.Allquestionsinthedevelopedquestionnairewereadoptedfromprevious
studies.Bydoingso,contentvaliditywasassured.

ResearchertestedcontentvaliditybyusingKaiser-Meyer-Olkin(KMO)measure,Bartlett’stest
ofsphericity,InitialEigenvalueandAverageVarianceExtracted(AVE).ThevalueofKaiser-Meyer-
Olkin(KMO)shouldbegreaterthan0.5ifthesampleisadequate(Field,2005).IfBartlett’stestis
significant,factoranalysisisappropriatetotestconstructvalidity(Field,2005).IftheEigenvalue
isgreaterthan1.00thenthedatawillsupporttheassumptionofunidimensionality(McGillM.T.,
2009).ThevalueofAVEforeachconstructshouldbeatleast0.50fortheconstructvaliditytobe
accepted(Zait&Bertea,2011).

AccordingtoTable4,Cronbach’sAlphavaluesofallvariablesrangefrom0.70to0.95except
inthecaseofvariableNo.04–Perceptionaboutdisadvantagesresultingfromresidentialgarden.
AllKMOvaluesaregreaterthan0.5.Likewise,allSigvaluesofBartlett’sTestalsoconsistently
maintaintheconditionofvaluesthatarelessthan0.05andInitialEigenvalueasgreaterthan1.The
AVEvaluesarealsoabove0.5exceptvariableNo.04–Perceptionaboutdisadvantagesresultingfrom
residentialgarden.Researcherisabletostatethatallvariablesarereliableandvalidafterremoving
Q1fromPerceptionaboutdisadvantagesresultingfromresidentialgarden.Hence,theresearcher
couldsafelyconcludethatthereliabilityandvalidityofthisresearchattainedahigherpositionafter
theeliminationofunsuitablequestions.

4.2. Regression Analysis
Regression analysis is a powerful statistical method that allows one to examine the relationship
betweentwoormorevariablesofinterest.Inthisresearch,thedependentvariableistheextentof
greenareamaintainedbytheresident.Therearealtogether14independentvariablesincludingafew
dummyvariables.

AsshowninTable5,thePvalueofthevariablesuchaslandextent,natureorientation,perception
aboutadvantagesanddisadvantagesassociatedwithresidentialgreenery,occupationallevelofhusband
andwife,andtheireducationallevelisgreaterthan0.05.Thenat95%confidencelevelresearcher
cansaythatthosefactorshaveaneffectonExtentofthegreenarea.Basedontheresultofanalysis
thefollowingmodelisformulatedtoillustratetherelationshipbetweensociodemographicfactors
influencingtotheextentofgreenspacemaintainbytheurbanresidence.

4.3. Developed Regression Model

EGA=0.091+0.003LE+0.060NO+0.030PA–0.040PDA+0.198D1+0.240D2
EGA=Extentofthegreenarea

Table 4. Reliability and validity analysis

Variable No. of 
Items

Cronbach’s 
Alpha KMO

Bartlett’s Test
Initial 

Eigenvalue AVEChi Square 
Value Sig.

1.NatureOrientation 3 0.806 0.706 273.766 0.000 2.163 72.101%

2.Perceptionaboutadvantages
receivedfromresidentialgarden 9 0.864 0.915 964.487 0.000 4.494 49.929%

3.Perceptionaboutdisadvantages
resultingfromresidentialgarden 4 0.495 0.678 200.210 0.000 2.012 -

4.Perceptionaboutdisadvantages
resultingfromresidentialgarden
afterremovingQ1

3 0.749 0.683 194.478 0.000 1.998 66.589%
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LE=Landextent(Perches)
NO=NatureOrientation
PA=Perceptionaboutadvantagesreceivedfromresidentialgarden
PDA=Perceptionaboutdisadvantagesresultingfromresidentialgarden
D1=Occupation(Botharenon-occupied)
D2=Educationlevel(Higherthandegree)

Table 5. Coefficientsa

Model
Unstandardized Coefficients Standardized 

Coefficients
t Sig.

B Std. Error Beta

(Constant) 0.091 0.173 0.525 0.600

Landextent(Perches) 0.003 0.001 0.127 2.685 0.008

Ageofthehome 0.000 0.001 0.015 0.337 0.736

Householdsize 0.008 0.010 0.060 0.854 0.394

Numberofchildrenathome -0.004 0.013 -0.019 -0.281 0.779

Averageincome 1.204E-009 0.000 0.000 0.008 0.994

Totalnumberofhoursspentathome -0.002 0.001 -0.064 -1.255 0.211

NatureOrientation 0.060 0.011 0.344 5.680 0.000

Perceptionaboutadvantages
receivedfromresidentialgarden 0.030 0.014 0.115 2.087 0.038

Perceptionaboutdisadvantages
resultingfromresidentialgarden -0.040 0.015 -0.139 -2.579 0.010

Housingtype-singlestorey -0.064 0.056 -0.144 -1.134 0.258

Housingtype-twostorey -0.086 0.058 -0.172 -1.477 0.141

Housingtype-morethantwostoreys -0.092 0.065 -0.096 -1.406 0.161

Housingtype-attachedhouse/annex -0.086 0.118 -0.035 -0.726 0.468

Housingtype-hut/shanty -0.024 0.084 -0.016 -0.281 0.779

Landownership-ownedbymember -0.009 0.039 -0.010 -0.223 0.823

Dualcareer 0.129 0.080 0.271 1.611 0.108

Onlyhusbandworks 0.115 0.078 0.263 1.468 0.143

Onlywifeworks 0.071 0.088 0.074 0.809 0.419

Botharenon-occupied 0.198 0.084 0.176 2.363 0.019

LowerthanO/L -0.042 0.075 -0.091 -0.568 0.571

O/Lpass -0.058 0.075 -0.132 -0.770 0.442

A/Lpass -0.047 0.074 -0.098 -0.630 0.529

Degree -0.071 0.079 -0.083 -0.897 0.370

Higherthandegree 0.240 0.089 0.224 2.701 0.007

Culture-Buddhism -0.007 0.113 -0.017 -0.063 0.950

Culture-Islam -0.026 0.114 -0.062 -0.230 0.818

Culture-Christian 0.010 0.130 0.007 0.074 0.941
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4.3.1. Regression Model Requirement
OverallmodelsignificancewastestedbyANOVAStatistic,anditgaveaPvalueof0.000,which
islessthan0.05.Researchercansaythatthiswastheoverallmodelsignificanceat95%confidence
level.Overallmodelsignificancemeansthatindependentvariablesinthedevelopedmodeljointly
affectedExtentofthegreenarea(Table6).

4.3.2. Model Adequacy
R-squaredis0.562.Itmeansthat56.2%ofthevariationinExtentofthegreenareacanbeexplainedby
thefollowingsixindependentvariables:Landextent,NatureOrientation,Perceptionaboutadvantages
receivedfromresidentialgarden,Perceptionaboutdisadvantagesresultingfromresidentialgarden,
OccupationandEducationallevel.Therefore,researchercansaythatthemodelisadequate.

Thenresearchercheckregressionmodelassumptionsasfollows.

4.3.3. Residual Should Not be Auto Correlation Error
ResidualshouldnotbeAutocorrelationerror,andthiscanbetestedbyusingDurbin-Watsonstatistic.
Accordingtothemodelsummary(Table7),Durbin-Watsonstatisticis1.854,whichiscloseto2.
Therefore,thereisnoAutocorrelationerrorandthemodelisappropriate.

4.3.4. Residual Should Be Normal Distribution
ResidualsarenormalityornotcanbecheckbyusinghistogramandP-Pplot.Histogramhasbell
shape(Figure6)andP-Pplot’splotsclosedtothediagonalline(Figure7).Thenresearchercansay
thatresidualsarenormallydistributed.

Table 6. Overall model significance

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1

Regression 6.833 27 0.253 11.976 0.000b

Residual 5.325 252 0.021

Total 12.158 279

a. Dependent Variable: Extent of the green area (Source: Author, 2019)
b. Predictors: (Constant), Cultural-Christian, Only husband works, A/L pass, Land ownership- owned by member, Housing type- attached house/ annex, 

Housing type- two storey, Degree, Perception about disadvantages resulting from residential garden, Housing type- hut/ shanty, Age of the home, Both 
are non-occupied, Housing type- more than two storey, Number of children at home, Average income, Land extent, Total number of hours spent at home, 
Perception about advantages received from residential garden, Only wife works, Cultural-Buddhism, Higher than degree, Lower than O/L, Nature Oriented, 
Household size, Housing type- single storey, Dual career, O/L pass, Cultural-Islam.

Table 7. Model Summaryb

Model R R Square Adjusted R 
Square

Std. Error of the Estimate Durbin-
Watson

1 0.750a 0.562 0.515 0.14537 1.854

a. Predictors: (Constant), Cultural-Christian, Only husband works, A/L pass, Land ownership- owned by member, Housing type- attached house/ annex, 
Housing type- two storey, Degree, Perception about disadvantages resulting from residential garden, Housing type- hut/ shanty, Age of the home, Both 
are non-occupied, Housing type- more than two storey, Number of children at home, Average income, Land extent, Total Number of hours spent at home, 
Perception about advantages received from residential garden, Only wife works, Cultural-Buddhism, Higher than degree, Lower than O/L, Nature Oriented, 
Household size, Housing type- single storey, Dual career, O/L pass, Cultural-Islam

b. Dependent Variable: Extent of the green area (Source: Author, 2019)
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Figure 6. Regression Standardized Residual

Figure 7. Normal P-P plot of Regression standardized residual
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4.3.5. Residual Are in Homoscedasticity Distribution
Theerrorliesonsystematicpatternsaystheinadmissibleofthemodel.Thereby,varianceoftheerror
isnotconstant.Hence,ifthemodelisgoodfit,itshouldbehomoscedasticity.Accordingly,Figure
8Ithasnotbeendistributedonsystematicpattern.Thus,errorsareinhomoscedasticitydistribution
(Residualmeanzeroandconstantvariance).Therefore,theregressionmodelisacceptable.

Regressionmodelrequirementsandassumptionsarefulfilledanditmeansthatthismodelisvalid.

5. RESULTS

ResidentialgardensconstituteasubstantialproportionofthegreenspacesinGalleCity.However,
notallresidentschoosetohave,orareabletokeeparesidentialgarden.Generally,householderswho
havelessthan6perchesoflandareunabletomaintainanadequateplotofgreenery.Meanextentof
thegreenareamaintainedbylandownerswhoownlessthan6perchesis18.80%,while6-10perch
landownersmaintain21.36%,10-15perch landownersmaintain30%,15-20perch landowners
maintain28%andthosewhoownmorethan20perchesmaintain38%.Landextenthadasignificant
positiveeffectontheExtentofgreenareamaintainedbytheresidents.

NatureOrientationhadasignificantpositiveeffectonExtentofthegreenarea(p<0.05,β=
0.060).ThisindicatesthatwhentheNatureOrientationincreases,Extentofthegreenareawillalso
increase.MeanExtentofthegreenareamaintainedbytheNatureOrientedPeopleis33.5%andMean
Extentofthegreenareamaintainbythenon-NatureOrientedPeopleis16.6%.

RegressionbetavalueforPerceptionaboutadvantagesreceivedfromresidentialgardenis0.038.
ThisindicatesthatwhenPerceptionabouttheadvantagesreceivedfromresidentialgardensincreases,

Figure 8. Scatterplot
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Extentofthegreenareawillalsoincrease.MeanExtentofthegreenareaofpeoplewhoperceived
theadvantagesreceivedfromresidentialgardensis27.15%andMeanExtentofthegreenareaof
peoplewhodidnotperceivetheadvantagesreceivedfromresidentialgardensis18.05%.

Cameronet al.(2012)foundthatperceptionsofprivategardensarenotalwayspositive.However,
most participants (27.15%) of this study enjoyed gardening and found it a therapeutic activity.
Residents’benefitfromgardensismostlyrelatedtotheextentoftheirgardeningpractices.

MeanExtentofthegreenareaofpeoplewhoperceivedthatdisadvantagesresultfromresidential
gardensis21.43%andMeanExtentofthegreenareaofpeoplewhodidnotperceivethatdisadvantages
resultedfromresidentialgardensis47.8%.RegressionbetavalueforPerceptionaboutdisadvantages
resultingfromresidentialgardenis–0.040.ThisindicatesthatwhenPerceptionaboutdisadvantages
resultingfromresidentialgardenincrease,Extentofthegreenareawilldecrease.

AsshowninTable5,OccupationhasasignificanteffectonExtentofthegreenarea(p<0.05).
Betavaluewhenbothhusbandandwifearenon-occupiedis0.198.Thisindicatesthatwhenhusband
andwifearenon-occupied,Extentofthegreenareawillincreaseby19.8%.

AccordingtotheRegressionCoefficients,PvalueofEducationallevel(higherthandegree)is
0.007,whichvalueislessthan0.05.Thenat95%confidencelevelresearchercansaythatEducational
qualificationhasaneffectonExtentofthegreenarea.MeanExtentofthegreenareamaintainedby
peoplewhoseeducationallevelishigherthanadegreeis75.9%.

Findingsfromourquantitativestudyindicatedthatlandextent,natureorientation,perception
about advantages and disadvantages associated with residential greenery, occupational level of
husbandandwife,andtheireducationallevelsignificantlyaffecttheextentofgreenareamaintained
inurbanresidences.

Ageofthehome,housingtype,ownership,householdsize,numberofchildrenathome,average
income,numberofhoursspentathomeandculturalbackgrounddonotseemtohaveanyeffecton
theextentofresidentialgreeneryinthestudyarea.

6. CoNCLUSIoN AND DISCUSSIoN

Astheworld’scitiescontinuetogrow,continuingtovaluegreenspaceincitiesisvital,butisalso
a challenge, particularly in developing nations where there is pressure for space, resources and
development.Therefore,itisnecessarytodrawattentiononthisareaandfindinnovativesolutions
inthisdomain.

Urban green spaces are considered a key solution to problems associated with increasing
urbanization,suchaspollutionandurban‘heatisland’effect(Kendalet al.,2016;Smithet al.,2006).
Thegreeninfrastructureofcitiesincludesbothpublicandprivategreenspaces.Thispaperinvestigated
thesociodemographicfactorsthatmostinfluencethesizeandpresenceofresidentialgreenspaces
inanurbanenvironment.Theanalysisshowedthatfactorssuchaslandextent,natureorientation,
andperceptionsaboutadvantagesanddisadvantagesofgrowingresidentialgreenery,occupational
statusandtheireducationallevelsignificantlyaffecttotheextentofgreenareamaintainedbyan
urbanresidence.

Thepresentstudyhassome limitations thatprovidedirections for future research.First, the
presentsamplerepresentthehouseholderslivinginbestresidentialzoneofGallecityandrepresent
only4%housingunitsfromallresidentialzone.Replicationofthisstudyinotherresidentialzones
isnecessaryinmorerepresentativesamplestoestablishgeneralization.

Second,theresultsofthisstudyhaveshownthatitispossibletodevelopamodelthatdescribes
thesociodemographicfactorsinfluenceonthesizeofaresidentialgardeninanurbancity.The
modelcanbefurtherimprovedbyconsideringanothervariablesmentionedintheliteraturereview
sectionofthisarticle.Weconsideredonly14variablesandtherearefewothervariablessuchas
historyandtypesofurbandevelopment(Conway&Hackworth,2007;Gill,Handley,Ennos,Pauleit,
Theuray,&Lindley,2008;Smith,Gaston,Warren,&Thompson,2005),housingdensity(Whitford
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et al.,2001)andphysicalcharacteristicsofcities(Kirkpatrick,Davison,&Daniels,2012;Loramet 
al.,2007;Shanahanet al.,2014;Smithet al.,2005)thatinfluencethesizeofaresidentialgardenin
anurbancity.Theextentandtypeofvegetationcoverinprivategardensvaryinaccordancewiththe
biologicalvariablessuchasrailfall,soilfertility,solarradiation(Lucketal,2009).Thesevariables
canbeusedtofurtherdevelopthisresearchstudy.

The resultsof this studycansupportpublicauthoritiesandurbanplannersas theystrive to
effectivelydesignandmanageurbangreenspaces.Thepresenceofprivategardensreducestheneed
forpublicgreenspacesthereforefuturegreeninginitiativesshouldfocusonresidentialgreenspaces.
Underthepresentcircumstance,therearenoplanningguidelinesandstandardstoencouragegreenery
inresidentiallandsinSriLanka.Fromtheresults,weproposedthatregulationsforgreencoverage
withproportiontothelotsizeisneededtosustaintheurbangreeneryinSriLanka.
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APPENDIX A. IDENTIFICATIoN oF SoCIo DEMoGRAPHIC FACToRS 
INFLUENCE To THE FUNCTIoNS oF RESIDENTIAL GARDENS

1.Landextent:
2. Extentofthegreeneryarea:
3. %ofareausingas residentialgardenasaproportion to the total landspacecanbeusedas

gardening?

Extent of greenery area

Total usable space for gardening

   

    
×1000 = 

4. Ageofthehouse:
5. Housingtypes:

6. Landownership:

7. Householder’ssize:
8. Numberofchildreninthehome:
9. Occupation:

10.Householdersaverageincomepermonth:
11.Educationalbackground:

12.Culturalbackground:

13.Timespentathome(6.00amto6.00pm):

14.Areyounatureoriented?
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15.Whatisyourperceptionaboutadvantagesreceivingfromresidentialgarden?

16.Whatisyourperceptionaboutthedisadvantagesofaresidentialgarden?



International Journal of E-Planning Research
Volume 10 • Issue 1 • January-March 2021

83

APPENDIX B. UNIVARIATE STATISTICS
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Table 8. Univariate Statistics

N Mean Std. Deviation

Missing

Count Percent

M5kQ1 280 2.75 1.464 0 .0

M5kQ2 280 2.55 1.354 0 .0

M5kQ3 280 3.36 1.410 0 .0

M5lQ1 280 3.79 1.190 0 .0

M5lQ2 280 3.42 1.281 0 .0

M5lQ3 280 2.95 1.355 0 .0

M5lQ4 280 3.81 1.065 0 .0

M5lQ5 280 3.30 1.165 0 .0

M5lQ6 280 3.12 .958 0 .0

M5lQ7 280 3.39 1.177 0 .0

M5lQ8 280 3.84 .941 0 .0

M5lQ9 280 2.58 1.158 0 .0

M5mQ1 280 3.39 1.263 0 .0

M5mQ2 280 3.90 1.109 0 .0

M5mQ3 280 3.79 1.121 0 .0

M5mQ4 280 3.91 1.119 0 .0


