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Defining Smart Community in the Context 
of Healthcare Efficiency in the UK:
Mapping the Evolution of a Concept
Tim Woolliscroft, Sheffield Hallam University, UK

ABSTRACT

Thisliteraturereviewarticlecreatesanewdefinitionfortheconceptofsmartcommunityandapplies
theconcepttotheissueofimprovinghealthcareefficiencyintheUK.Thedefinitionemergesby
mappingtheevolutionofthesmartcommunityconceptfromthemid-1990supto2020.Theemergent
conceptisthenappliedtohealthcareefficiencythroughdiscussionaboutrelatedconceptsincluding
smartcities,coproduction,socialcapital,socialcomputing,andcyberphysicalsystems.Thereview
takesaqualitativeapproachtoexploringliteratureaboutconcepts,anapproachthatrecognisesand
engageswiththecomplexinterconnectednessofterminologyinthedigitalsphere.Smartcommunity
wasselectedbecauseitoriginatedinresponsetofinancialcrisis.Therelevancetotheoryiscreating
acontext-specificdefinitionofsmartcommunity.Bydefiningsmartcommunityinthecontextof
healthcare,insightshaveemergedthatcouldbeusefultopracticeaswellastheory.

KEywoRDS
Artificial Intelligence, Coproduction, Cyber Physical, Digital, Efficiency, Health, Healthcare, Internet of Things, 
Smart City, Smart Community, Social Capital, Social Computing, Symbiotic Computing

INTRoDUCTIoN 

Overrecentyears,therehasbeenalotofinterestinthepotentialimpactofideascontainedwithin
digitalconceptsincludingsmartcommunity.Autopiandiscoursehasemergedthatoutlinedigital
technologysolutionstoahostoftwentyfirstcenturyeconomicandsocialchallenges(Tapscottand
Williams2008;Broy,CengarleandGeisberger,2012;Mesko2013).TapscottandWilliamsclaim
thatmasscollaborationchangeshowwedoeverything.Broyetalfocustheiroptimismoncyber
physicalsystemsstatingthattheycouldbeasrevolutionaryastheinternet.Mesko’sutopianstance
isspecificallyabouthealthcare,hedescribesafuturewherepatientswillsoonbeabletomeasure
anyhealthparameterathome,somethingheargueswilldisrupthealthcare.

This literature review article engages with one corner of this wider discourse, the potential
contributionofthesmartcommunityconcepttoimprovinghealthcareefficiency.Thepaperhastwo
aims.Thefirstistocreateacurrentdefinitionfortheconceptofsmartcommunityinthecontextof
healthcareefficiency.Thesecondistoapplythisdefinitiontodiscourseaboutimprovinghealthcare
efficiency.

ByefficiencyImeancostsinrelationtothequalityofserviceprovision.Thisdefinitionisinformed
byhealthcareresearch(PalmerandTorgerson,1999).PalmerandTorgersenstatethatefficiencyis
concernedwiththerelationbetweenresourceinputsandoutputs,withoutputsincludingbothquality
oflifeandlifeexpectancy.ThecriteriaissimilartothenotionofQALY(quality,adjusted,lifeyear)
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oftenusedinhealtheconomicsresearch.Intermsofhealthcare,Iamlookingatthewidersystem
thatincludespreventionandmentalhealthaswellastreatmentinhospitals.Specifictechnologies
consideredinthispaperareartificialintelligence,monitoringdevicesandinternetforums.Thecore
focusofthisarticleishowevernotontechnologiesbuthowchangesrelatedtosmartcommunity
mightbeabletoimproveefficiencybychangingtherelationshipbetweenpatients,othercommunity
membersandhealthcareprofessionals.InlatersectionsIwillexplainhowsmartcommunityideas
maychangetheserelationshipsandwhatimpactthesechangesmighthave.

Contribution to Theory
Theacademiccontributionofthisarticleistomaptheevolutionoftheconceptofsmartcommunity
andbydoingsotocreateacontemporarydefinitionforitinthecontextofhealthcareefficiency.This
isneededduethepaucityofacademicsmartcommunityliteratureappliedtohealthcareefficiency,
thereisnoclearcurrentdefinitionofthesmartcommunityconceptinthiscontext.Bycreatinganew
definitionbasedontheevolutionofthesmartcommunityconceptIhavemadeacontributiontotheory.

Myassertionthatthereisapaucityofsmartcommunityliteratureissupportedbyresearch(Xia
&Ma,2011;Granier&Kudo2016;Michelucci&DeMarco2016;Grotherretal2020).XiaandMa
makethispointdirectlywhentheystatethatfurtherresearchisneededintothelifecycleofasmart
community.Grotherretalconnectthistopracticewhentheyarguethatknowledgeofhowtobuild
smartcommunitiesisscarce.

Oneofthecomplicationsofmappingtheevolutionofsmartcommunitiesisthatitisaconcept
thatisintertwinedwithsimilartermsthatallhaveinconsistentdefinitions.Smartcityforexampleis
atermoftenassociatedwithsmartcommunity.Liketheconceptofsmartcommunity,smartcityis
nebulousandhasundefinedtheory(Harrison&Donnelly,2011;Chourabietal,2012;Goodspeed,
2014;Toketal,2014;Albinoetal2015).

Goodspeed(2014,p89)arguesthat:

scholarly literature on smart cities contains a confusing jumble of theory and a lack of historical 
perspective. 

Because of the interconnectedness of concepts, this review goes beyond simply looking at
literaturethatusesthetermsmartcommunity.Forclarity,mostofthediscussionaboutconnected
terminologyisgivenintherelatedconceptssection,duetotheporousnatureofdigitaltermshowever
itwasnotpossibletoconfineallreferencestotheminthatsection.Assmartcitiesisthemostdirectly
connectedconceptitistheonethatemergesmostfrequently.Zhangetal(2019)statethatstudying
smartcommunitieswillenrichourunderstandingofsmartcityprojects,theirassertionimpliesthe
twoconceptscannotbestudiedentirelyinisolation.

Contribution to Practice 
Thesecondaimofthispaperisaddressedbyconnectingthesmartcommunityconcepttopractice.
Theconceptwillbeconnectedtopractice,intherelatedconceptssection,afteranewdefinitionhas
beenoutlined.

Practical value for this research stems from the emerging consensus that current models of
healthcarearenot sustainable (Horne,Khan,&Corrigan,2013;Penny,2014;Ham,2014;NHS
England,2014;Popejoy2016).Ifthecurrentmodelisunsustainablethenitstandstoreasonthat
thereisvalueinconsideringifalternativeapproachescontaininsightsaboutwhatamoreefficient
futuremightlooklike.

Thesmartcommunityconceptwas selectedas itoriginallyemerged in theearlynineties in
SiliconValleyinresponsetofinancialcrisis(Lindskog,2004).Assmartcommunityoriginatedas
aresponsetofinancialcrisisthenitmaycontaininsightsthatcouldbeappliedtoaddressingthe
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financialcrisisthatUKhealthcaresystemsarecurrentlyexperiencing.Theapplicationofthesmart
communityconcepttoimprovinghealthcareefficiencyissupportedbyliteraturethatassociatesthe
conceptwithfindingsolutionstosocialproblemsincludinghealthcare(BencardinoandGreco,2014;
Walletzký,etal,2016).

METHoDoLoGy 

TodefinesmartcommunityIconductedaliteraturereview.Thiswassplitintotwosections.The
firstwasaliteraturesearch,specificallyonarticlesthatrefertotheconceptofsmartcommunity.The
nextstageexpandedthesearchintorelatedconcepts.Thissecondstagewasneededfortworeasons.
Thefirst,therewasapaucityofarticlesthatspecificallyreferredtothetermssmartcommunityand
smartcommunities.Thesecondisthatduetotheinconsistentuseofdigitalconcepts,togainaricher
understandingIneededtoexaminearticlesthatdiscussedrelateddigitalconcepts.

Initially I searched the first 100 entries that included the words smart community or smart
communitiesinthefollowingdatabases;BusinessSourcePremier,Emerald,ProQuestCentral,Scopus,
SheffieldHallamUniversityLibraryGateway,GoogleScholarandResearchgate.Thisprocesswas
thenrepeatedincludingthetermshealthandhealthcare,thistimeupto200entrieswereincluded.
Howeverinmostcaseslessthan200entriesemerged.ForexampleinProQuestatotalof144search
termsemerged.

ThroughthisprocessIfound75articleswithreferencestosmartcommunityorsmartcommunities.
49of theseincludereferencestohealthorhealthcare.Notallwerehoweverconsideredrelevant.
Articlesthatrefertosmartcommunityinanon-digitalsensewererejected,aswerearticlesthatrefer
toverymechanisticdefinitionsofsmartcommunity.Forexamplethe“Cloud based management 
and control system for smart communities”(Mitaletal,2015,p163)isexcludedbecauseitdefines
asmartcommunityas:

a multi-hop network of smart homes that are interconnected through radio frequency. 

Whilstthismaybeavaliddefinitionwithinthecontextoflookingatsmarttechnologyfroman
engineeringperspective,itisnothealthcarerelatedandsowasexcluded.

Aftertherefinementprocesshadbeencompleted,Iendedupwith37relevantsmartcommunity
articles.Duetothelownumber,andtherelevanceofarticlesthatuseotherterminologyIthenopened
upmysearchprocesstoincluderelatedconceptsincludingsmartcities,cyberphysicalsystemsand
collectiveintelligence.

MAPPING THE EVoLUTIoN oF SMART CoMMUNITy

The Early years, Before 2002
Common themes in early smart community literature include: collaboration, significant change,
collaborativelearningandinternetenabledgovernancearrangements.

• Collaboration:Collaborationwasacentralthemeinmanyearlysmartcommunityarticles(Coe,
Paquet,andRoy,2001;HughesandSpray,2002;Wilson,1997).Inarticlespublishedbefore2002,
thefocuswasprimarilyonhowpeoplecancollaboratemoreeffectivelythroughinformation
technology.Thisincludedcollaborationbetweenthepublic,businessandgovernmentofficials
(Wilson,1997;Coe,Paquet,andRoy,2001).

• Significant Change:Another idea that featuredhighly in early literaturewas thenotionof
significantnotjustincrementalchange(Eger1997,Wilson1997;Downes,2000;Coe,Paquet,
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andRoy,2001).Downesproposesthatsmartcommunityisaboutafundamentalchangeinthe
waythatcommunitiesdobusiness.

• Learning: Coe, Paquet, and Roy, (2001) refer to several concepts related to the generation
ofknowledgethroughinformationtechnologyenabledconnectivity.Theseincludecollective
intelligenceandnetworkedintelligence.Theyclaimthatthisisomnipresentinsmartcommunities.
Theyassociatecollaborativeintelligencewiththeideaofcreativeinteractionsinreal-time.At
thistime,theirreferencetotheseideaswasanoutlier.Referencetonetworkedlearningbecomes
morecommoninmorerecentliteratureaftersocialmediabecomemainstream.

• Governance:Thesmartcommunityconceptisoftenassociatedwithinternet-enabledgovernment.
Itisacollaborativeformofgovernancethatinvolvescitizens,businessandgovernmentofficials
actingtogetherthatisrelevanttotheoperationsofservicesincludinghealthcare(Wilson1997;
HughesandSpray2001;Coe,Paquet,andRoy,2001).

Evolving 2002 – 2010
During this timedevelopments includingsocialmediaandsmartphonesstarted to takeholdand
becomepartofonlinecommunicationandcollaboration(GoldsmithandCrawford,2014).

• Collaboration:Collaborationremainsacentralfeatureinmorerecentliterature(Milner,2002;
AlbertandFetzer,2005;Komninos,2006;KrebsandHolley,2006).

• Significant Change:Theideaofsignificantchangealsoremainsinarticlesduringthisperiod
(Lindskog2004;Eger,2009).Egerarguesthatatrulysmartcommunityisonethathasmade
aconsciousefforttouseinformationtechnologytotransformlifeandworkin“significantand
fundamental,”ratherthanincrementalways.Lindskogmakesasimilarpointwhensheargues
thattechnologicalenhancementsshouldresultinfundamentalratherthanincrementalchange.

• Vision of the Future:Visionisanideathatbecomescentral(Lindskog,2004).Lindskog(2004,
p3)definesasmartcommunityas:

a community with a vision of the future that involves the application of information and communication 
technologies in a new and innovative way to make the most of the opportunities that new applications 
afford, such as better healthcare

Milner(2002)placesvisionatthecentreofherbookandarguesthatitmaybenecessaryto
outlineavisionofthefuturetounderstandhowtoimproveefficiency.

Recent 2011 – 2018
Asindicatedbythenumberofreferencesgivenin thissectiontherehasbeenaminorexplosion
ofacademicsmartcommunityliteraturesince2011.Itmayhavebeeninpartduetoadvancesin
informationtechnology,forexample,developmentssuchassocialmediawhichexistedpreviously
becamemainstreamduringthistime(GoldsmithandCrawford,2014).

• Collaboration:Collaboration remains,but it starts to involvecollaborationwith,aswellas
throughtechnology(Gaochaoetal2013;Haoetal,2014;Nahrstedtetal.,2016;Kinkar,Hennessy,
andRay,2016).Collaborationconnectssmartcommunitytotheconceptsofsocialcomputing
andcyberphysicalsystems.Forexample,Kinkar,Hennessy,andRay(2016,p1)definesmart
communitiesas
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networks of physical, social, and cyber entities

andstatesthatmemberscanbe:

humans, physical objects, the cyber world, and even the social media world. 

Nahrstedt,p2proposeasimilardefinitionsuggestingthatsmartcommunitiesare:

a collection of interdependent human-cyber-physical systems

Lietal(2011)putforwardadefinitionthatemphasisestheroleoftechnology,definingsmart
communitysimplyasaclassofcyberphysicalsystems.XiaandMa(2011)giveawiderperspective
arguingthatsmartcommunitieswillevolvebybringingtogethersocialcomputingandcyberphysical
systems.Thenumberofwriterswhomakethelinkwithcyberphysicalsystemsindicatesthatthere
issome,ifnotuniversal,consensusinrecentliteratureabouttheinclusionofcyberdevicesassmart
communitymembers.

• Citizen Engagement:Linkswithcitizensdon’t simply remain inmore recent literaturebut
becomemoreprevalent(Townsend,2013;Gurstein,2014;GranierandKudo,2016).

• Smart City: Although emphasis on citizen engagement had been a differentiator between
smartcityandsmartcommunity,inrecentliterature,asmorecommunityandcitizencentric
conceptualisationsofsmartcityemergethetwoconceptsbecomemorecloselyaligned(Nam
andPardo,2011;Gurstein,201;Walletzký,etal.,2016).Theconvergenceofthesetwoconcepts
canbepartiallyexplainedbysomethinkingaboutsmartcitiesmovingawayfromafocuson
technologyandotherhardwareandstartingtoincludesofteraspectssuchasmanagementand
administration(Michelucci,Michelucci,DeMarco,andDeMarco,2017).

• Social Innovation:Withinsmartcityandsmartcommunityliterature,citizenengagementis
oftenconnectedtosocialinnovation(Townsend2013;BencardinoandGreco,2014;Goldsmith
andCrawford2014,Goodspeed2014,GranierandKudo2016,MichelucciandDeMarco2017).
BencardinoandGrecoargue that smartcommunitiesarecentral to social innovationand to
achievesocialinnovationacollectionofsmartpeopleandsmartgovernanceisnecessary.The
ideaofsocialinnovationisrelevanttothisarticle,associalinnovationisaprocessthatmight
beabletohelpimproveefficiency.

• Governance:Smartcommunityandsmartcityliteraturefrequentlyrefertodifferentmodels
ofgovernanceenabledby information technology(BencardinoandGreco,2014;Walletzký,
etal,2016;GoldsmithandCrawford,2014).Smartcitygovernanceissometimesdescribedas
atechnicalmanagerialissueandwhilstsmartcommunitiesareoftenincluded,theyareoften
relatedtothesocialsideofgovernance(Gurstein,2014).

• Learning:Another ideathat isprevalent inrecentsmartcommunityliteratureis theideaof
learningenabledbyonlinenetworks(Walletzký,etal.,2016;deOca,AmbarMurilloMontes,
Nistor,Dascalu,andTrausan-Matu,2014;GoldsmithandCrawford,2014).Walletzký,argues
that smart communities can help address social and economic challenges because they can
stimulatesociallearning,somethingtheyclaimisaconditionofefficiency.Arelatedconcept
thatfrequentlyemergesiscollectiveintelligence(Walletzký,etal.,2016;F.MichelucciandDe
Marco,2016;Valettoetal.,2015;VermesanandFriess,2014).Networkenabledlearningis
sometimesreferredtoasthecollectiveintelligenceofthecity(Albino,Berardi,&Dangelico,
2015;Harrisonetal.,2010;F.MichelucciandDeMarco,2016).

• Social Capital: Social capital frequently occurs in smart community literature (Bencardino
andGreco,2014;Caragliu,DelBo,andNijkamp,2011;GranierandKudo,2016b;Gurstein,
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2014;(Grotherretal2020).Whilstsocialcapitalemergedinolderliteratureitwasreferredto
morefrequentlyinrecentarticles(AlbertandFetzer,2005;Coe,Paquet,andRoy,2001).The
connectioncouldbeexpectedassocialcapitalandsmartcommunitiesbothconnecttonetworks,
communitiesandrelationships.

DEFINING SMART CoMMUNITy

Bringingtogetherideasfromrecentliteraturewithcoreideasfromearlierarticles,asillustratedin
figure1,Idefinesmartcommunityas:

Human and non-human agents collaborating with the stated aim of significant change

I now clarify how the above discussion about the evolution of smart community concept
resultedinthisdefinition.Asoutlinedinliteraturefromallthreetimeperiods,collaboration,citizen
engagementandchangearethemesthatfrequentlyoccurinsmartcommunityliterature.Ideasof
collaborationandcitizenengagementconnecttheconceptofasmartcommunitybothtocommunity
developmentconceptssuchascoproductionandtomorerecentinformationtechnologyideassuch
asmasscollaborationandHealth2.0.

Withinliteraturethatdiscussesanddefinesthetermsmartcommunity,therearetwoextremes.
At one end of the spectrum is literature that focuses on technology (Gunardi, Adriansyah, and
Anindhito,2015;Lietal.,2011a;XiaandMa,2011).Attheotherendaredefinitionsthatemphasise
thecollaborationofpeoplethroughinformationtechnology(Downes2000;Coe,Paquet,andRoy,
2001;AlbertandFetzer2005;GranierandKudo,2016).Inmydefinition,Ihaveconsciouslybrought
togetherelementsofboth.

Theinclusionofnon-humanagentsintomydefinitionincorporatessocialcomputingandcyber
physicalsystems.Thesearereflectedasrecentsmartcommunityliteraturemakesfrequentreferences
tosuchterms.Non-humanagentsaremostobviouslyconnectedtothecyberphysicalconcept,asthe
cyberelementisnothuman.Connectinghumanandnon-humanagentsisalsosupportedbyarticles
thatidentifysmartcommunitiesassocio-technical(Grotherretal2020).

ThesmartcommunitydefinitiongivenbyKinkar,Hennessy,andRay(2016),ishelpfulasthey
retainideasofcitizenandgovernmentalinvolvementbutconnectthesewithideasofdataanalytics
givenbyXia,Ma(2011).Inotherwords,mydefinitionincludespeoplecommunicatingwitheach
otherthroughinformationtechnologyaswellastheinteractionsofcomputationaldevicesininternet
enabledcommunicationssystems.Fromearlyliterature,Ihaveretainedtheideaofworkingtowards
significantchangewithinthedefinitionofsmartcommunity.Theideaofsignificantchangeisalso
onethatisretainedinsomerecentliterature(Grotherretal2020).

Infigure1Iillustratewhattheemergentsmartcommunitydefinitionmightlooklike.Herewe
canseemonitoringdevices (including internet forumsandartificial intelligence)asexamplesof
non-humanagentscollaboratingwithhumanagents(includingpatientsandhealthcareprofessionals).
Theconnectingofhumanandcyberworldsthatweseehereisreflectiveofrecentdefinitionswhilst
retainingthenotionofcollaboratingbetweenpeoplefoundinearlierdefinitions.Inlinewiththe
dialogueabove,Figure1isinformedbytheliteratureoutlinedinthe“mapping the evolution of smart 
community section”.Ithoweverrepresentstheemergentdefinition,notalloftheideasoutlinedin
thatsection.

Recentdefinitionsofsmartcommunitycontainconceptsincludingcyberphysicalsystems,web
4.0andsocialcomputing.Itispossiblethatthesewerenotpartofinitialsmartcommunitydefinitions
becausewhenthetermsmartcommunityemergedintheearly1990’stheinternetasitwasthendidn’t
includethetechnicalmeansforthem.Therearehowevermanyreasonswhyunderstandingconcepts
suchassmartcommunitymighthaverealworldvalue.Oneisthattheapplicationofinformation



International Journal of Intelligent Information Technologies
Volume 16 • Issue 4 • October-December 2020

7

technologysystemshasalonghistoryoffailure,andsounderstandingtheinterconnectivitybetween
thetechnologyandthesystemsandstructuresthatitwillfitintomaybeofcrucialimportanceifwe
wanttoavoidremakingthemistakesofthepast(Greenhalghetal2010).Anotherissuepotentially
ofgreaterconcernistheriskthatfailingtounderstandtechnologyataconceptuallevelopensupthe
potentialofdystopianconsequences(Lupton,2014;RichandMiah2014).Potentialrisksinclude
reducedprivacyandsocialcontrol.

RELATED CoNCEPTS 

Inthissection,Iexpandtheexplorationofthesmartcommunityconceptbeyondjustarticlesthat
specificallyrefertothesmartcommunityconcept.Itdoessoinrecognitionthatotherconceptsinclude
ideasthathelpgiveamorecompleteunderstandingofwhatsmartcommunitymeansandhowitcould
beappliedtohealthcareefficiency.WithinthisdiscussionIrelatesmartcommunityideastopractice
andtotheideasofcollaborationandsignificantchangethatIargueareatthecoreoftheconceptof
smartcommunityinthiscontext.Infigure2Iillustratehowthecoreideasinthissectionfittogether
witheachotherandhowtheyconnecttotheconceptofsmartcommunity.

Figure 1. An illustration of the new smart community definition
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Coproduction and Social Capital 
Asoutlinedearlier,socialcapitalfrequentlyoccursinsmartcommunityliterature.Itsexistenceis
logicalgiventhesynergybetweenthetwoconcepts.Bothconnecttonetworks,communitiesand
relationships.Thisisnottosuggestthattheyareinanywaythesame.Iamsimplysuggestingthat
smartcommunitiesmayincludesocialcapitalwithinthemaspartofthefabricthatholdstogether
therelationshipsbetweenthemembersofacommunity.

Collaboration 
Socialcapitalrelatesdirectlytoefficiencyimprovementthroughcollaborationastheabilityofagents
withsmartcommunitiestoeffectivelyworktogethermaybedependentontheamountofsocialcapital
thatmembersofasmartcommunitycanaccess.Bourdieu(1983,p249)definessocialcapitalas:

the aggregate of the actual or potential resources which are linked to possession of a durable network 
of more or less institutionalized relationships of mutual acquaintance and recognition’ 

Onewaythatsmartcommunitymightbeabletoimproveefficiencyisthroughenablingamore
equalbalanceofpowerbetweenpatientsandhealthproviders.Suchashiftmightimproveefficiency
as it would enable the social capital of patients to be actualised through greater involvement in
healthcaredecisions.

Figure 2. How smart community concepts fit together
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Argumentsaboutefficiencyimprovementsthroughsuchachangeisoftenfoundincoproduction
literature.Thelogicforwhycoproductionandsocialcapitalstemsfromtwoideas.Thefirstisthe
notionthatpatientandothercommunitymemberscouldbeharnessedasaresourcetodeliverhealth
activityinavoluntarycapacity.TritterandMcCallamsupportthefirstofthesepositionsarguing
thatpeoplewithchronicdiseaseshaveconsiderableknowledgeandexperienceoftheirownillness,
expertisethatcanbeappliedtoenablethemtoplayabiggerroleinmanagingtheircondition.The
secondisashiftawayfromasystembasedonthetreatmentofdiseasetowardsonemorefocused
onmaintaininggoodhealth.Insomearticlesthesetwoideasareconnected(NicolandSang,2011;
Changetal,2016).Itisfrequentlyarguedthatcoproductionmighthelpimproveefficiencyinpart
becausecommunitiescontainsocialcapital(Bovaird2007;Dunstonetal,2009;RealpeandWallace
2010).Coproductionanduserinvolvementarefrequentlylinkedtoefficiencyimprovements(Tritter
andMcCallum,2006;Bovaird,2007;Needham,2008).

Significant Change 
Consistentwiththedefinitionofsmartcommunitystatedearliercoproductionandothercommunity
developmentideasareoftenassociatedwithsignificantratherthanincrementalchange.Inadvocating
thepotentialforcoproductiontoimproveefficiency,Bovaird(2007,p847)arguesthat:

By the 1980s the limitations of traditional provider centric models of the welfare state had become 
obvious. 

Bovairdadvocatescoproductionasanalternative thatwouldbesignificantlymoreefficient.
Bovaird’sidearepresentsashiftfromatopdownmanagementpositiontoamorecollectiveposition
wheretherecipientsofservicessharepowerandresponsibility.Intermsofefficiencyhowevera
moreextremeideaisthatofradicalefficiency(Gillinson,Horne,andBaeck,2010).Gillinson,Horne,
andBaeckproposethatmoreequalpowerrelationsinthedeliveryofpublicservicescouldresultin
significantcostsavings.Theyclaimthatevidencefromcasestudiesindicatecostsavingsof20-60%
aswellasbetteroutcomes.Theyarefarfromaloneinsuggestingthatcommunityengagementcould
resultincostsavingsorefficiencyimprovements.Dunston(2009,p40)statesthat:

The application of coproduction principles may be crucial for the achievement of necessary service 
improvement and system sustainability.

Researchersfrequentlystatethatcoproductionisbasedonthesharingofinformation(Cahn,
2000;Bettencourtetal,2002;NeedhamandCarr2009).NeedhamandCarrarguethatcoproduction
isbuiltontheassumptionthatserviceusers(suchaspatients)andproducers(suchashealthcare
professionals)bothcontributedifferentandessentialknowledge.Cahnbuildsonthisideadescribing
therelationshipbetweenhealthprofessionalsandhealthconsumersasalearningpartnership.

BovairdandLoeffler(2010)makeamoredirectlinkbetweencoproductionandsmartcommunity
withintheirdiscussionoftheroleofemergingtechnologiestoenablethecoproductionofpublic
services.Theydirectlyrefertothetermsmartcommunityandstatethatwebenabledplatformsmake
iteasier foractors to introduceothers into theconversationand thatcollectivecoproductionhas
becomemorepracticalthroughthistechnology.Theydescribecollectivecoproductionasgroupsof
peopleengagedinpublicservices.Consistentwithearliercommentsaboutcoproductiontheideaof
collectivecoproductionisamanagementshiftfromtopdowntomorecollectivedecisionmaking
andassuchisconsistentwithmyearlierassertionthatsmartcommunitycouldimproveefficiency
throughenablingpatientstobemoreinvolvedinhealthcaredecisionmaking.

Isuggestthatwherecoproductionisdigitallyenabledandfocussedonpublicservicedelivery,
it isverycloselyrelatedtotheideaofsmartcommunity.Assuch,Iargue,thatdigitallyenabled
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collective coproduction is a mechanism for the application of smart community. My position is
influencedbyBovairdandLoefflerwhosuggestthatsocialnetworktheoryandcomplexitytheory
aredriversofcollectivecoproduction.BovairdandLoefflerarguethatcomplexitytheoryandsocial
networktheoryareconnectedbyanon-linearrelationshipbetweensystemsandoutcomes.Bovaird
andLoefflerarenottheonlycoproductionwriterstorefertohowinformationtechnologymightbe
abletoenablecommunitydevelopment;RealpeandWallace(2010,p7)statethat:

mass media such as the internet have challenged the assumption that providers have sole control of 
information. 

Accesstoinformationissignificantasforpatientstoimprovedecisionmakingaspartofasmart
community,theywouldrequireaccesstoreliableinformationiftheirinvolvementwaslikelytoresult
inbetterdecisions.

Risks and Issues
Itisimportanttonotehoweverthatnotallofthenarrativeaboutcoproductionispositive.Critics
suggestthatitplacestoomuchemphasisontheindividual,andthatitrisksblamingindividualsand
communitiesforthechallengesthattheyfaceratherthanlookingatthewidersystemthatmayhave
createdthem(Friedli,2013).Socialcapitalisanotherconceptthatfacescriticism.Somearguethat
itcanreinforcetheprestigeandpowerofaffluentsocialgroupstothedetrimentofothersinsociety.
Anotherissueisthatsocialcapitalcanreinforcenegativevaluesandbehaviours.Highlevelsofsocial
capitalcanforexamplemakeitmoredifficultforpeopletomakepositivelifestylechangesifthe
communitiesthattheyfeelastrongconnectiontohavenormalisedunhealthybehaviourssuchaspoor
diet,lackofexerciseorsmoking(Fukuyama,2001;WakefieldandPoland,2005).

SoCIAL CoMPUTING 

Collaboration 
Social computing is all about collaboration with and through the internet. It is the virtual
interconnectionsofpeople(XiaandMa2011).Asillustratedbyfigure3andoutlinedbelow,this
processofinterconnectivityrelatestoseveralotherconceptsincludingcollectiveintelligence,social
media,web2.0andhealth2.0.

Infigure3Iillustratehowsocialcomputingconnectstosomeofitsrelatedconceptsanddueto
theseconnectionshowitcouldimproveefficiencyinthehealthcaresystemthroughbetterdecision
making.Itisbasedonthearticlesreferredtointhissectionofthispaper.HereIamsuggestingthat
health2.0andcollectiveintelligencearepartofsocialcomputingandthatsocialcomputingispart
ofsmartcommunities.Masscollaboration,collectiveintelligenceandcollaborativeintelligenceare
allformsofdigitalcollaborationthatreflectthesmartcommunitydefinitionIoutlinedearlier.

Byencompassingsocialcomputing,smartcommunitymayimprovehealthcareefficiencyby
openingupthepossibilityfornewpatternsofinteractionasvirtualinteractionsarelessconfined
bytimeandspacethanface-to-faceones.Communicationtechnologiessuchasforumsandsocial
mediaenablepeople to interactwithothers indifferentgeographieswith flexibilityaboutwhen
messagesaresentandreceived.Bothpatientsandhealthcareprofessionalscannowengagewith
eachotherthroughinternetforums.Communicationthroughforumshaveledtotheemergenceof
ahealthspecificareaofsocialcomputingwithnewtermsincludinghealth2.0andmedicine2.0.
Althoughsomeliteraturesuggestssubtledifferencesbetweenthem,botharecollaborativeapproaches
toengagingpatientsandhealthcareprofessionalsthroughinformationtechnology(Eysenbach,2008;
Hughes,Joshi,andWareham,2008).
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Significant Change 
SocialcomputingrelatestothedefinitionofsmartcommunityIoutlined,astheprocessofsocial
computingcanincludeinteractionsbetweenhumanandnon-humanagents.Itisconnectedtothree
sub-concepts that are particularly relevant and significant to this study. These are: Health 2.0,
collectiveintelligenceandweb4.0.Web4.0issometimesreferredtoasthesymbioticwebisthe
spaceinwhichitisarguedthathumanmindsandmachinescaninteractinsymbiosis(Aghaeietal,
2012;Naphadeetal.,2011;RocheandRajabifard,2012;Choudhury,2014).Theinvolvementof
thesymbioticwebopensupthepotentialtosignificantchangeastheconceptofweb4.0iscloseto
theideasofcollectiveandcollaborativeintelligence.Thesemovebeyondmerelysharingideaswith
otherpeopletowardscreatingknowledgewithotherpeople.Assuchknowledgecreationisbetween
human(patientsandhealthcareprofessionals)andnon-humanagents(computers)itwouldbean
applicationofsmartcommunity.

Creatingknowledgehasbeenconnectedtosociallearning,whichinturnisrelatedtocreating
conditionsforefficiency(KrebsandHolley,2006;Hughes,Joshi,andWareham,2008b;Tapscottand
Williams,2008;Eger,2009;Wicksetal.,2010;Hall,Caton,andWeinhardt,2013;Vermesanand
Friess,2014).TheCovid19pandemicsparkedtheapplicationofaplethoraofcollectiveintelligence
knowledgecreationincludinggamificationtoassistwithdrugcreationandcrowdsourcingofmaps
tosignpostwheremaskswereavailabletobuy(PeachandBerditchevskaia2020).

Figure 3. Concepts relating to social computing
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Somearguethatcollectiveintelligencecanimproveevidencebasedmedicinebydrawingon
a larger knowledge base (Tapscott, Williams, and Herman, 2008). Online networks enrich and
contextualisehealthinformationandreducemisinformation(BoulosandWheeler,2007;Hughesetal,
2008;Aghaei,NematbakhshandFarsani,2012).Similarly,collectiveintelligencemightbethesolution
toconcernsabouthealthinformationquality.Asthousandsofbloggersexchangeideasdailythey
areeffectivelyactingasfiltersforinformation-overloadedwebsurfers(BoulosandWheeler,2007).

Risks and Issues 
Mass participation is central to the ideas of social computing and collective intelligence. It is
howeveronethatissubjecttocriticism.Inrealityonlyasmallproportionofusersmayactuallybe
activeproducers(VanDijckandNieborg,2009).Thereisalsoariskthatwithinmassparticipation
individualsarediscouragedfromexpressingviewsthatdifferfromthosethatappeartobethenorm.
LeBon(1897)poeticallydescribesconformityastheindividualbeinghypnotisedbythecrowd.Le
Bonarguedthatbeingpartofacrowdgivespeopletheconfidencetoact,whendoingsoalongwith
others.Hisideaisrelevantaspeoplemayholdoutdatedviewsifothersappeartoholdthesameview,
conversely,theymaybemorelikelytoacceptutopianviewsaboutthepotentialofnewtechnology
ifmanyothersappeartosharethem.Eitherwayitimpliesatendencyforpeopletouncriticallyalign
withthemajority.Inthecontextofexploringhowsmartcommunityideasmightbeabletoimprove
theefficiencyofthehealthcaresystemstheinfluenceofotherpeopleisproblematicfortworeasons.
Thefirstisthatpeopleinthecurrentsystemmayresistchangeifothersaroundthemaresceptical.
Thesecondisthatpeoplemayapplynewtechnologiesunquestioninglyifothersaroundthemare
enthusiasticaboutthetechnoutopiastheyappeartooffer.

Collective intelligence is not the only aspect of social computing to face challenge, critical
digitalhealthauthorshighlightrisksincluding:lossofprivacy,socialcontrolandcommercialisation
(Roszak,1986;Postman,1992;RichandMiah2014;Lupton2014).Athemethatflowsthroughthese
criticismsareethicaldilemmasabouttheextenttowhichwearepreparedtosacrificefreedomor
privacyforthesakeofpotentialefficiencyimprovements.

CyBER PHySICAL SySTEMS 

Collaboration
Theconceptofcyberphysicalsystemsisallaboutcollaborationbetweenhumanandnon-human
actors.Acyberphysicalsystemcontainstwolayers,therealphysicallayerwheredevicesandpeople
aresituatedandthedigitallayerwhereinformationisstored,communicatedandanalysed(Gurgen,
Gunalp,Benazzouz,andGallissot,2013).Itisan“intimate coupling between the cyber and physical”
(Rajkumar,Lee,Sha,andStankovic,2010,p731).CyberPhysicalSystemsareautomatedsystems
thatconnectphysicalrealitywithcomputingandcommunicationinfrastructures(Jazdi,2014).

Cyberphysicalsystemsareanexampleofhowsmartcommunitycouldbeapplied,ashumanand
non-humanactorsinteractwitheachotherthroughboththephysical(suchasfacetofaceinteractions
betweenpatientsanddoctors)andtheinformationlayers(whereinformationaboutapatient’swellbeing
mayexiste.g.datafromfitnesstrackingdevices).

Byconnectingwith the information layer the ‘real-time’data that iscapturedby internetof
things(IOT)devicescanbeanalysedandharnessedtoinformdecision-making.Theterm‘real-time’
isoftenusedasacharacteristicofsmartandcyberphysicalcities,tohelpdescribehowcyberdigital
infrastructurescaninformdecisionmakingalmostinstantly.

The ideaofcyberphysicalsystemsconnectsweb4.0andcollective intelligence to theIOT.
Internetforumscannowincludeinformationuploadedbydevicesaswellasinformationuploaded
bypeople.Anexampleisalifestyleforumwhereparticipantscanseethenumberofstepsrecorded
bythedevicesofotherparticipants.



International Journal of Intelligent Information Technologies
Volume 16 • Issue 4 • October-December 2020

13

AsmartcommunitycouldbeenabledbyconnectingacognitivecomputingsystemssuchasIBM
Watson(anon-humanagent)withpeopleinthesystem(patientsandhealthcareprofessionals).By
bringingtheseagentstogetherwecanimagineacomplexformofhumancomputerinteractionwith
multiplecomputingdevicessymbioticallythinkingwithpeopletocreateknowledge.Sheth&Henson
(2013)proposeasimilarideaintheirconceptualisationofcyberphysicalsocialcomputing.They
describeaformofcollectiveintelligencethatischaracterizedbyaformofadvancedreasoningthat
bridgesmachineandhumanperceptions.IBMWatsonisaformofartificialintelligencethathasbeen
trialledbySloanKetteringCancerCentrewiththeaimofhelpingoncologistsmakebetterinformed
treatmentdecisions(Schmidt,2015).ItishowevercurrentlylimitedasmostofthedataWatsonhas
atitsdisposalisfromclinicaltrials.Wecanimaginethatifsuchanalyticscapabilitywasalsoable
toaccessdatafromIOTdevicesintheformofbothsmarthomedevicesandfitnesstrackersthenits
decisionmakingcapabilitymightbevastlyincreased.Thepotentialimpactofhealthcareanalytics
linkedtoIOTmonitoringisathemethatfrequentlyemergesisdigitalhealthliterature(Barnaghi
2012;Broy2012;ShethandHenson2013).

Thefusionofthecomputerandphysicalworldconjuresupfuturisticimagerythatformsthe
foundationsofutopianvisions.Utopianvisionsmightcontainwithinthemtheseedsofwhatispossible
andhowefficiencymightbeimproved.Inhealthcaresuchvisionsproclaimtheideaofubiquitous
healthcarewherebodyareasensorsmonitorpsychologicalaswellasphysicalsymptoms.Thesemay
thenbecomeintegratedaspartofthesmarthomemonitoringsystemwherebillionsofinterconnected
objectsinteractwitheachother(Tiwari2016).

Risks and Issues
Liketherelatedareaofsocialcomputing,inthehealthcarerealmcyberphysicalsystemsareawash
withriskandchallenges.Theserangefromthepracticaltothephilosophical.Practicalissuesinclude
balancingtheneedtoprotectpatientdataconfidentiality,whilstsharingenoughtoenableeffective
dataanalysis(Wangetal2018).Anotherissueisthatsometimestherealityofwhattechnologyis
capabledoesnotalwaysliveuptothehype.SeveralarticleshaveforexamplesindicatedthatIBM
Watson isyet todeliver the revolutionarybreakthrough inhealthcaredecisionmaking thatwere
initiallyspeculated(RossandSwetlitz2017;Strickland2019).Atthemorephilosophicalendisthe
questionofhowmuchprivacywearepreparedtosacrificeinordertoimprovedecisionmakingand
bydoingsotoimproveefficiency.Thedystopianideasof:lossofprivacyandsocialcontrolareoften
highlightedasacounternarrativetotechnoutopiansmartness.Wecanforexampleimagineafuture
wheretheuseofanIOTfitnesstrackingdevicehasbecomeaconditionofhealthinsurance,healthcare
provisionorevenemployment(Roszak,1986;Postman,1992;RichandMiah2014;Lupton2014).

CoNCLUSIoN 

Ihavemadeacontributiontotheorybycreatingacreatinganewsmartcommunitydefinitionand
applyingittodiscussionaboutrelatedconceptsandtheissueofhealthcareefficiency.Throughdoing
soIhaveaddedtounderstandingabouthowactionsrelatedtotheconceptcouldbeappliedtopractice.

The inclusion of human as well as non-human actors to the emergent definition makes it
conceptuallydifferentfromsometechnoutopianvisionsofwhatfuturedigitalhealthmightlook
like.Itscollaborativenaturemakesitclosetotheconceptofcollectiveintelligence.However,inthe
newdefinitionofsmartcommunity,agentscanbeengagedfarbeyondsimplycreatingknowledge.
Ihavearguedthatthecommunityaspectofthetermisrelatedtocommunitydevelopmentconcepts
includingsocialcapitalandcoproduction.Inthisspace,communitiescanincludeactivecitizensable
to:providesupport,helpdesignanddeliverservices.

Inonesense,Ibelievethattechno-utopianwritersarecorrect,digitalchangeisalmostinevitably
goingtoimpactthefutureofhealthcare.Throughthischange,asIindicatedwithindiscussioninthe
relatedconceptssectionofthispaper,smartcommunityideascertainlyhavethepotentialtoimprove
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efficiency.Whatislesscertainhoweveriswhatthefuturelookslike.Ihavearguedthatdevelopments
canhavenegativeaswellaspositiveconsequences.Toavoidriskssuchassocialcontrol,Isuggestwe
needtodevelopconceptualunderstandingofourrelationshipwithexistingandemergingtechnologies.
Thisliteraturereviewisintendedtobesimplyastartingpointintoexploringsucharelationship.

Theremightbevalueinfurtherworkinthisarea,includingempiricalresearch.Itwouldfor
examplebepossibletocreateatheorybasedonthesmartcommunitydefinitionthathasemerged
fromthisstudy.Creatingasmartcommunitytheorycouldbeafutureresearchprojectandtesting
the emergent theory another.Theremight alsobevalue in scopingout inmoredetail emerging
technologiesthatcouldbeappliedtosmartcommunityideas.TheCovid19pandemicopensmany
morerelatedresearchareasasdigitalhealthideasbecomereality,emergingresearchneedincludes
evaluatingthepositiveandnegativeimpactofsmartcommunityideasthathavebeenimplemented.
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