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ABSTRACT

ThepurposeofthisstudyistomeasuretheextentofTwitterenvironmentalreporting
by Andalusian municipalities (Spain) and identify the determinant factors of such
a disclosure. Thus, factors such as population, geolocation, political signs, and
sustainablecommitmentswereanalyzedunderthelegitimacytheoryapproach.The
sampleconsistedoftheofficialTwitteraccountsofthe153biggestlocalgovernments
inAndalusia.Theclassificationoftheenvironmentaltweetswasbasedonadictionary
based on the GRI reporting standards for environmental disclosure, and a Twitter
environmentaldisclosure index(TEDI)wasdeveloped.Theresultsshowthatmost
ofthelocalgovernmentsinAndalusia(77.78%)haveanofficialTwitteraccountwith
differentlevelsofaudience,penetration,andactivity.Ontheotherhand,itwasfound
thatenvironmentaldisclosureisverylow.However,municipalitieswithmoresurplus
budgetandmunicipalitieswithagreaternumberofsustainablecommitmentsnetworks
tendtoreportmoreonenvironmentalissuesthroughTwitter.
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INTRoDUCTIoN

Airandwaterpollution,wastedisposal,deforestationandCO2emissionsarejustafew
oftheenvironmentalconcern’ssocietyisfacingtoday.Despitetheglobaleffortsbeing
madetowarddifferentenvironmentalpolicies,environmentalcrimeshavegradually
increased (Ramírez & Palos-Sánchez, 2018). Internationally, there is an increased
concernaboutthenegativeenvironmentalimpactoforganisationalactivities(Bakan,
2004;Osborne&Ball,2011).Nevertheless,researchhasfocusedmostlyontrendsin
environmentaldisclosurebybigcorporations(Deeganetal.,2002),andattentionto
environmentaltransparencyinthepublicsectorhasbeenratherlow(Lodhiaetal.,
2012).

Intermsofenvironmentaldisclosureinthepublicsector,anumberofstudieshave
usedasabasis forcontentanalysis (Dumayetal.,2010;Farneti&Guthrie,2009;
Lodhiaetal.,2012)theSustainabilityReportingGuidelinesbytheGlobalReporting
Initiative (GRI). The GRI guidelines, developed in 1997, are the most developed
sustainabilityreportingstandardsbasedonthetriplebottomlineapproach(economic,
environmental and social indicators), and for more than a decade, they have been
the leading reporting framework for sustainability disclosureworldwide (Alazzani
&Wan-Hussin,2013;Alonso-Almeidaetal.,2014;Ballou&Heitger,2005;KPMG
International,2017;Roca&Searcy,2012).

Theorganizations interested inGRIarenotonly companies,butgovernments,
sincewidespreadsustainabilityreportingcanhelpdriveprogresstowardsustainable
developmentgoals (GRI,2019)andcanbe thebasisofenvironmental information
disclosure that is regarded as a prerequisite for local socioeconomic development
andisabasicrequirementofa transparentgovernment(Kosajanetal.,2018).The
environmentaldisclosurereportedbythegovernmentsstudiedisnotlimitedexclusively
totheimpactoftheirinstitutionontheenvironment,butalsotakesintoaccountany
environmentalinformationoractioninterestingtocitizensbasedonthe300seriesof
GRIStandardsissuedin2016,thatiscomposedbythethematicstandardsthatreport
thematerialimpactsofanorganizationregardingenvironmentalissues.

However,despitetheexistenceofstandardizedenvironmentalframework,public
awarenessiskeytomakingasuccessinfightingenvironmentalproblems(Easman
etal.,2018;KneeTanetal.,2008).Forthis,theremustbeawell-informedpublic.
Sincedisclosingenvironmental information to thepublicoffersanopportunity for
themtounderstandanddevelopstewardshipabouttheirenvironmentalentities(Spash,
2002;Zhengetal.,2014)andtheycanincreasetheirsupporttoenvironmentactions
(Easmanetal.,2018).

Environmental information disclosure is a significant subfield of government
informationdisclosure(Kosajanetal.,2018)andhavingitfromthegovernmentisan
essentialrequirementfortheexerciseofcitizenship(Quiroga,2019).Governments
worldwidehaveembracedenvironmentalinformationdisclosureasanindispensable
keyoftheirstrategiestoimproveenvironmentalconditions(Chen&TingCho,2019).
Thismeansthattheresponsibilityfordisclosureofthisinformationmustbeborneby



International Journal of Public Administration in the Digital Age
Volume 7 • Issue 3 • July-September 2020

3

allandsundryatalllevels-national,regionalandlocal(Oyeroetal.,2018).Specially,
thelocalgovernmentisatarelevantleveltoundertakethestrategiesofenvironmental
governance(Wuetal.,2020),sincetheyaretheinstitutionsmoreclosetocitizensto
create them environmental public awareness. Although environmental information
disclosure by local governments has been shown as a useful tool, for example for
pollutioncontrol(Tianetal.,2016),theirevidencehasbeenunderstudied(Switzer,
2019).

Notwithstanding, many efforts to disclose citizens about environmental issues
are not translated into a large degree of public awareness if there are ineffective
communicationstrategies(Mooneyetal.,2009).Unliketraditionalcommunication
media, social media (SM) allow for immediacy in information sharing and offer
stakeholdersmorepossibilitiesforinteraction(Suárez-Ricoetal.,2018).Criadoand
Villodre(2018)pointouttherapidadoptionofSMbypublicadministrations.Taking
intoaccount that,49percentof theworld’s totalpopulationareSMusers (Weare
social&Hootsuite,2020),SMcanbeutilizedasatoolforreachingallofthemand
bothgreenwashorraiseawarenessagainstenvironmentalissues(Macotela&Burman,
2016).Thus,thereisaneedformorein-depthanalysisoftheextentanddriversof
voluntaryenvironmentaldisclosureinthepublicsectorusingtheseplatforms.

Etter (2014) and Dutot, Lacalle Galvez, and Versailles (2016) indicated that
Twitteriscurrentlybeingwidelyusedasatoolforenvironmentaldisclosure.Totheir
knowledge,thereisnopreviousstudyexaminingenvironmentaldisclosurebylocal
governmentsviaTwitter.Inthepresentstudy,theauthorsaimtoanalysetheextent
of Twitter environmental reporting by Andalusian municipalities (Spanish region)
and to identify related determinant factors of such a disclosure. Factors such as
population,geolocation,politicalsignsandsustainablecommitmentswereanalysed
following the premise of the legitimacy theory. For the purposes of this study, a
Twitter Environmental Disclosure Index (TEDI) was developed based on the GRI
300 standards to conduct anautomatedcontent analysis.Thus, through this study,
theauthorsseektoshedmorelightonthedriversofenvironmentaltransparencyin
localgovernmentviaTwitter.

Accordingtorecentinternationalstatistics,Spainhasthesecondhighestusageof
TwitterinEurope(Statistic,2018).TheAndalusianmunicipalitieshavebeenchosenfor
furtheranalysisbecauseitistheregionwiththehighestpopulationinSpain(INE,2017)
andaleadingregionintheuseofSM(FundaciónOrange,2014;FundaciónTelefónica,
2016).SMareamajorchannel foronlinecommunications,and localgovernments
areseizingthisopportunity(Haro-de-Rosario,Sáez-Martín,&Caba-Pérez,2018).A
novelaspectofthepresentstudyisthefocusonenvironmentaldisclosureviaTwitter
bylocalgovernmentsandtherobustnessofthestudy,astheanalysishasconsidered
nearlyeverytweetbyeachmunicipalitysincetheystartedtheiraccount.

Thispaperaddressestworesearchquestions:RQ1:Howdolocalgovernmentsuse
Twittertodivulgeenvironmentalissues?andRQ2:Whatarethefactorsthatinfluence
theenvironmentaldisclosureoflocalgovernmentsonTwitter?Theirfindingsprovide
a contribution to the understanding of how and why local governments disclose
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environmentalinformation.TheadministratorsofSMinlocalgovernmentscantake
advantageofthefindingsdrawninthisstudytobetterunderstandthegeneraltrendof
environmentaldisclosureinpublicsectorandplanthefuturecommunicationstrategies.

After offering a brief introduction in this section, the rest of the article is
organisedasfollows:theauthorspresentareviewofpreviousstudiesinthefollowing
section,relatedtoenvironmentalreporting.Thenextsectionexplainsthedataused
intheresearchandthemethodsfollowedinthisanalysis.Later,thefindingsonthe
environmentaldisclosureonTwitteroftheAndalusianmunicipalitiesarepresented
anddiscussed.Theconclusionsandcontributionsofthestudyarepresented.Finally,
themainlimitationsandavenuesforfutureinvestigationsarediscussed.

LITERATURE REVIEw
Environmental Reporting
Overthelasttwodecades,environmentaldisclosurebycorporationshasdramatically
increasedasaresponsetoenvironmentalconcernsandsocialpressure.Asaresult,
thenumberofcompaniespayingattentiontoenvironmentalconcernsandproviding
information about their environmental impact, in addition to their financial
performance, has significantly increased (Serafeim, 2013). KPMG International’s
CorporateSocialResponsibility (CSR) reporting survey (2017), analysing the100
largest companies in 49 countries, reveals that 72% of these companies provide a
sustainabilityreportwhichincludesinformationontheeconomic,environmentaland
socialperformanceofthecompany.

Although there are many standards offering guidance on how to report on
environmentalissues,thereisnooneinternationallyrecognisedandgenerallyaccepted
standardforenvironmentaldisclosure,asthereisforfinancialreporting(Marimon,
Alonso-Almeida,Rodríguez,&Cortez,2012).However,internationalinstitutionssuch
asGRIrepresentasignificantsteptowardsunificationinthismatter.

Themajorityofresearchanalysingenvironmentaldisclosurebycompaniesshows
thatitisatooltoachieveacertaindegreeoflegitimacywithstakeholders(Deeganet
al.,2002;Lodhia,2004).Ontheotherhand,publicsectorenvironmentaldisclosure
hasnotincreasedasdramaticallyasithasintheprivatesector(Lodhiaetal.,2012),
andthereisrelativelylittleresearchortheoreticalframeworkonwhypublicsector
entities engage in environmental reporting (Burritt&Welch, 1997;Guthrie et al.,
2010).Dumayetal. (2010)provideda reviewofGRIsustainability reports issued
withinthepublicsector,indicatingthatonlyafewentitieshaveissuedasustainability
report in compliancewith theseguidelines.Someauthors claim that public sector
entitiesshouldactasarolemodeltoguidetheprivatesectorintoappropriatepractices
insustainabilityaccounting(Guthrieetal.,2010;Osborne&Ball,2011).

Legitimacy Theory
Oneof themostwidelyused approaches to justify thedisclosureof sustainability
informationfocusedonthelegitimacytheory(Deeganetal.,2002;García-Sánchezet
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al.,2013).Inshort,thetheoryoflegitimacyisaboutmeetingexpectationsofsociety
asimpliedinthesocialcontract(Richardson,1987).DowlingandPfeffer(1975)see
legitimacyasaharmonisationoforganisationalpracticesandsocialvalues.

Prior use of this theory has mostly focused on the environmental reporting of
companies(Deegan&Rankin,1996;Grayetal.,1995;Patten,1991).Numerousstudies
showthatcompaniesexposedtopublicpressure,usuallyfromthoseoperatinginthe
criticalsector,tendtodisclosemoreenvironmentalinformationtogainlegitimacy.
Some companies with poor environmental performance even use environmental
disclosure as a tool for greenwashing (Cho & Patten, 2007; Deegan et al., 2002;
Lodhia,2004).

Itisthatinsomeinvestigations(Burritt&Welch,1997;Farneti&Guthrie,2009;
G. R. Frost & Seamer, 2002; Lodhia et al., 2012) the legitimacy theory has been
appliedtopublicsectordisclosure,despitethereasonsbehindtheinterestofpublic
agenciesinrevealinghowtheyaddresssustainabilityissuesdonotdifferfromthose
ofprivatecompanies(Lamprinidi&Kubo,2008).

BurrittandWelch(1997)foundthatpublicsectorentitieswithgreatervisibility
tendtoreportmoreenvironmentalinformation.Broadbent,LaughlinandAlwani-Starr
(2010),ontheotherhand,statedthatincreasedenvironmentalreportingisactually
aresultofaregulatorypushandclaimedthatnormativeforcesarepowerfuldrivers
forsustainabilitypracticesinthepublicsector.

In short, despite the fact that sustainability disclosure practices in the public
sectorareintheirinfancycomparedtotheprivatesector(Dumayetal.,2010;Leeson
etal.,2005),governmentshaveaspartof theiroriginal functionsprovidingbetter
informationonsustainabilityactivities(Ball&Bebbington,2008).

Inthisway,theyfacepublicpressure,whichrequiresthemtolegitimizethattheir
activitiesare socially responsible,aswellas responsible in termsof sustainability
(García-Sánchezetal.,2013),giventhefactthatthepublicsectoroperateswithfunds
fromcitizens,theydemandmoreandmoreinformationandtransparencyabouttheir
public actions (Guillamón, Rios, et al., 2011). However, legitimacy is threatened
whenitisonlyaboutsymbolicactionsandnotfactsactions(Berroneetal.,2009).In
addition,Ferejohn(1999)arguesthatpoliticianswhowanttoimprovethesizeofthe
publicsectormustincreasethedisseminationofinformationtoreceivemoreresources
andobtainthetrustofvoters.

Social Media in the Public Sector
The rapid adoption of SM by public administrations deserves attention (Criado &
Villodre, 2018). Incorporating SM into the local administration communication
strategy provides transparency to local governments and improves policy-making
andtheprovisionofpublicservices(Bonsónetal.,2012).SMplatformsmaybecome
thenewlocaldiscussionforums,wherelocalgovernmentssendlocalservice–related
messagestotheircitizensandmayserveasinformationexchangechannelstoobtain
feedbackfromcitizens(Haro-De-Rosarioetal.,2018).
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Thus,SMisaneffectivemeansforlocalgovernmenttoimprovecitizens’trustin
government(Song&Lee,2016),allowingcitizensandgovernmenttogetcloserand
theycanco-createdinformation,citizensdemandservices,policyisnegotiable,and
governanceisshared(Reddick&Norris,2013).TherebySMdecreasesinformation
asymmetry between government functionaries and citizens, and it is empowered
citizens to expand their role in dealing with public problems (Eom et al., 2018).
HighlightingtheSM’sroleasatoolforgeneratingbeneficialeffectsinthepublicsector.

Despite its beneficial effects, the decision of local governments to adopt SM
practicesisdriven,accordingMergel(2013),byinsomecasestheyactivelysearch
forinformationandexistingbestpracticesandinothercasestheypassivelyobserve
andcopyotherinstitutions’behaviour.

Twitter as a Tool for Environmental Disclosure in the Public Sector 
SM are powerful communication tools, allowing for the scale-free dissemination
of information (Wukich & Steinberg, 2013). Millham and Atkin (2018) point out
that the dynamics of sharing information via SM responds to their innate need
for communication. Among the different existing SM platforms, the most used by
governments were Facebook, Twitter, YouTube and Instagram (Contreras-Orozco,
2017).However,TwitteristhemostpopularSMinworldpolitics(BWC,2019).

Twitterisanexampleofless-constrainedcommunicationrepresentingamillennial
style,whichisshort,quick,andinteractive.Itisaninnovativemediaplatformwith
openandhorizontalnetworks(Honeycutt&Herring,2009;Lerman&Ghosh,2010),
whichgrantsusersaccesstoalargeamountofcontentanditprovidesamoreinteractive
andopencommunicationthanotherSMinwhereusersareallowedtofollowothers
withouttheirapprovalaswellastrendingtopicswithouthavingtologin(Kim,2015).
Forthesereasons,TwitteristheSM’splatformpreferredamongpublicadministrations,
since it allows to communicate with others who have similar interests, regardless
ofwhetherusersknoweachother,anddisseminateinformationtoabroadrangeof
communities(Gao&Lee,2017).

Thatiswhyithasgainedsomuchpopularityandcurrentlycountsmorethan330
millionmonthlyusersexchangingmorethan500millionmessageseveryday(Suárez-
Ricoetal.,2018).Althoughthegrowthofactiveusershasmoderated,Twitterhas
createdagreatcommunitythat,fornow,showsastrongloyalty(Sánchez,2018).

Twitter’s functionalities can assist in communicating information about
environmentalissues(Mooneyetal.,2009).BuschandShepherd(2014)claimthat
one of the main factors that has made Twitter an attractive tool for sustainability
disclosureistheperceptionofdemocraticparticipation,relatedtomoreopportunities
forsocialactivism,digitalcitizenshipandfreespeech—somethingthatisonlypossible
inatwo-waymediaformat.Inaddition,AkerlofandMaibach(2008)indicatedthat
higher public awareness achieves when the environmental campaigns have higher
ratesofmessagefrequencyandforthat,Twitteristheidealplatformwhereyoucan
postshortmessagesfrequently.
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Although there are some studies on Twitter in the public sector, the literature
onTwitter in localgovernments is rather scarce (Andersonet al., 2015;Criado&
Villodre,2018;Sobaci&Karkin,2013)andalmostnon-existentintheuseofTwitter
on environmental issues (Hodges & Stocking, 2016; Shan et al., 2020). A study
by Wukich and Steinberg (2013) analysed how the use of hashtags facilitates the
disseminationof informationduringextremeevents.Haro-de-Rosarioetal. (2018)
analysedtheusageofFacebookandTwitterastoolsforcitizens’commitmentwith
Spanish local governments. Bonsón, Perea and Bednárová (2019) studied Twitter
usageandcitizens’engagementinAndalusianlocalgovernment.

Factors Behind Environmental Disclosure
For the second research question (RQ2: What are the factors that influence the
environmentaldisclosureof localgovernmentsonTwitter?) theprevious literature
haspresentedthat therearefactors thatmayeither increaseorslowenvironmental
disclosurebygovernments.Theyincludeeconomicfactors,municipalfeaturesand
politicalfactors.

Economic Factors
Tocarryoutanyenvironmentalactionthemunicipalitiesneedtohaveaneconomic
sustenance,whichtheyobtainfromtheirpublicbudgets.Thisindicatorisrepresentative
ofgoodmanagementoflocalgovernment(Andrews,2010).Thebalanceofthepositive
budget(surplus)allowsmunicipalitiestoimprovetheirinformationsystems(Altetal.,
2006)andthusincreaseenvironmentaldisclosure.Incontrast,withanegativebudget
balance(deficit),municipalitiesusuallyaremoretransparent(Guillamón,Rios,etal.,
2011),althoughotherauthors(García-Sánchezetal.,2013;Navarroetal.,2010)find
noevidencethatenvironmentaldisclosureisfavoredbythebudgetbalance.

Theunemployment rate,which is strongly related to theeconomic levelof the
municipality(Alonso-Villaretal.,2009),hasbeenanalyzedinvariousinvestigations
showing that it affects the environmental disclosure of municipalities in different
scenarios.(Guillamón,Rios,etal.,2011;Navarroetal.,2011).However,otherauthors
(García-Sánchezetal.,2013;Prado-Lorenzoetal.,2012)havenotfoundasignificant
relationship.

Municipal Features
Among between, there are differences regarding of population size, so that their
behaviorwillbedifferentinsomerespectsbetweenalargemunicipalityandasmall
municipality(McElroyetal.,2005).Severalauthors(G.R.Frost&Seamer,2002;
García-Sánchezetal.,2013;Joseph&Taplin,2011)obtainevidenceinfavorofthefact
thatlargemunicipalitiesdisclosemoreenvironmentalinformation,sincetheyshould
bemoretransparenttolegitimizetheirfunctionsbecausetheyhaveahigherdegreeof
visibility,forwhichattractstheattentionofpoliticians,environmentalgroupsandthe
generalpublic.Incontrast,neitherPrado-Lorenzoetal.(2012)norSánchezdeMiguel
(2019)foundasignificantrelationshipofpopulationsizeinenvironmentaldisclosure.
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Thelocationofthemunicipality(coastorinland)isusuallyanindicatorofthe
municipality’s development (Ribeiro & Guzman, 2011), which is linked in Spain
withitsmainproductivesector,tourism(WTTC,2020).Despitethefactthattourism
activitygeneratespositive impacts in themunicipality’senvironmental sphere, the
negative impactshavebeengreater andmorevisibleas theyaredirect impactson
thephysicalenvironment(GómezBruna&MartínDuque,2019).Someauthorshave
concludedthattheharmfulimpactsoftourismontheenvironmenttheyareperceived
morenegativelyincoastalmunicipalitiesthanininlandmunicipalities(GómezBruna
& Martín Duque, 2019; Zahedi, 2008), which implies that coastal municipalities
shoulddisclosemoreabouttheenvironmenttolegitimizetheactionsofthenegative
impactoftourismonitscitizens.However,thisdoesnotonlyoccurinthepublicsector
sincekeepinginmindthatthereasonsbehindlegitimizingthedisclosureofhowthey
addresssustainabilityproblemsinthepublicsectordonotdifferfromtheprivatesector
(Lamprinidi&Kubo,2008;Liu&Anbumozhi,2009)Chinesecompaniesoperatingin
coastalregionsaremorelikelytodisclosesustainability-relateddata.However,other
authors(Ribeiro,2007;Ribeiro&Guzman,2011)havepointedoutthatthegeolocation
ofthemunicipalitieshasnoassociationwiththeirenvironmentaldisclosure.

Political Factors
TheideologyoftherulingpartyineachSpanishmunicipalityisframedinleft-wing
blocks(progressive)andinright-wingblocks(conservatives)(CIS,2015),whichare
notcharacterizedbytheagreementcultureofthepactsbetweenthedifferentideological
blockscomparedtoEurope(Auniónetal.,2020).Althoughthelegislaturelastsfour
years,inSpainthereisnomaximumlimitoflegislaturestonationalormunicipality
level, so the president or mayor can be re-elected in several consecutive elections
(Rodríguez-Pina & Mateo, 2017). As Andreu-Abela and Romero-Reche (2019)
present,thatatnationallevelthepartychosentogovernchangesmorewhileatthe
municipallevelthereisgreatercontinuityoftherulingparty.Theyexplainthatthis
isbecauseinthebehavioroftheAndalusianvoter,thecontextualfactorsarebasic,
boththerootsoftheformationandthehabitatseemeffectivepredictorsofthevotein
thiscommunity.Forthisreason,atthemunicipallevel,apartywithrootshasamuch
greaterchanceofbeingvotedforthananother,withoutheadquarters,infrastructure
andregularactivityintheterritory.

This means that the political sign of the municipal government can influence
sustainable dissemination practices, given that different ideologies often propose
differentstylesofcity(Prado-Lorenzoetal.,2012).However,intheliteraturethereare
disparitiesinconclusionsabouthowmunicipalitiesreportonenvironmentalmatters
accordingtotheirpoliticalsign.Ontheonehand,someauthorshavefoundanegative
relationship between right-wing ideology and the implementation of sustainable
practices,while other authors havepresented that it is left-winggovernments that
negativelyinfluencesustainablepractices,sinceright-wingpartiesdedicateadditional
effortsregardingtheenvironmenttoattractvoterswithaleft-wingideology(Prado-
Lorenzoetal.,2012).Ontheotherhand,Guillamónetal.(2011)andGarcía-Sánchez
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et al. (2013) show that municipalities governed by left-wing majorities are more
transparentthanthosegovernedbyconservatives.However,Navarroetal.(2010)find
thatthepoliticaltendencyofagovernmentpartydoesnotexplaintheenvironmental
disclosureofthepublicsector.

It has been observed elsewhere that local governments seeking to address
environmental issues frequently join urban sustainability commitment networks
(Anguelovski&Carmin,2011;Bulkeley,2010;Cashmore&Wejs,2014).Itisone
of the indicatorsof transparencyandcooperation thatdetermine the sustainability
ofcitiesaccordingtothe2030thAgendaforSustainableDevelopment(Gobiernode
España, 2018). Sustainable cities are those that have established action plans and
policiesthataimtoguaranteetheavailabilityandreuseoftheenvironmentresources
forfuturegenerations(RegionalEnvironmentalCenterforCentralandEasternEurope,
2010).Theassociationwithcitynetworks forsustainabilitygeneratesgoodresults
(Observatorio de la Sostenibilidad, 2018). The highlighted networks are Aalborg
Charter,CovenantofMayors forClimateandEnergy (CoM),amongothers.Their
missionistomobilizeandsensitizesociety,publicinstitutionsandtheprivatesector
onsustainablematters(REDS,2015),soiftheyareassociatedwithmorenetworks,
themoretheymustdiscloseaboutthesustainabilitytolegitimizetheiragreements,
whichmakesitaconsiderablefactorfortheanalysis.

METHoDoLoGy
Sample Selection
AndalusiaistheleadingSpanishregionintheuseofsocialmedia(FundaciónOrange,
2014;FundaciónTelefónica,2016).Threeofitscities,Seville,GranadaandMalaga,
areamongthefiveSpanishcitieswiththehighestnumberofSMprofilesrelatedto
their population (The Social Media Family, 2018). Hence, Andalusia seems to be
an interesting sample for social media research. In this study, all 153 Andalusian
municipalities with more than 10,000 inhabitants are analysed. Nearly 80% of the
Andalusianpopulationresidesinthesemunicipalities.

To identify the Twitter accounts of the selected municipalities, a multi-track
searchstrategywascarriedoutasfollows:(1)SearchforlogosorTwitter linkson
thehomepageofthemunicipalitywebsite.IftheTwitter/linklogowasnotavailable
onthehomepage, thesitemapwascheckedfora linktoaTwitteraccountorany
otherrelevantlinkthatcouldredirecttoTwitter,e.g.alinkto‘socialmedia’,‘contact
us’or‘connectwithus’.(2)IfthesitemapsearchdidnotleadtoalinktoaTwitter
account, thenan Internet searchenginewasused tosearch for thewords ‘Twitter’
nexttothenameofthemunicipality.Therefore,whensearchingwiththekeywords,
the search results return accounts that contain those words and allow the official
municipalityaccountidentification.(3)Ifneitherthemunicipality’swebsitenorthe
InternetsearchengineshowedanysignofaTwitteraccount,thenTwitteritselfwas
usedtosearchforthenameofthemunicipality.IfaTwitteraccountwasfoundfora
particularmunicipality,itwasthenverifiedbysearchingthebibliographyprovided
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bytheTwitteraccount,orbycheckingwhethertheTwitteraccounthadalinkthat
redirectedtothemunicipality’swebsite.Thisverificationstepwasimportanttomake
sure that theaccounts thatwere foundare authentic. If amunicipalityhad several
Twitteraccounts, themainTwitteraccount,whichgenerallyonlycarries thename
ofthemunicipalitywithoutfurtherspecifications,wastheonetobeincludedinthe
sample.Following these steps, 119verifiedTwitter accountswere found from the
sampleof153municipalities.

Tweet Extraction
Theprocessoftweetextractionandenvironmentalcontentanalysisconductedinthis
studyisdepictedinFigure1.

AftertheTwitteraccountswereidentified,thetweetswerescrapedandextracted
viaTwint(Figure1),aPythonlibrarythatautomatestheTwittergatheringprocess
(Zacharias & Poldi, 2018). It is an advanced Twitter scraping and open source
intelligencetoolthatisdesignedtomassivelyextractthehistoryofthetweetsthat
weretweetedbyeachmunicipality’saccount.However,Twintisnotabletoscrape
retweetsas itdoesoriginal tweets.Therefore, thisstudyonlyanalyses theoriginal
tweetsfromeachaccount.Nevertheless,theseareofgreaterimportance,asonlythese
tweetscanreflecttheintentionofthemunicipalitytocommunicatecertaininformation
viasocialmedia.

ThetweetswereextractedattheendofMarch2019,producing817,903tweets
rangingfromtheperiodeachmunicipalityjoinedTwitter(averageyear2013)to15
March2019,representingabout80%ofthetotalnumberoftweetspublishedbythe
municipalitiesstudied.Theremaining20%areretweets,whichcannotbecollected
automatically.

Figure 1. Flowchart of scraping and environmental analysis
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Creation of Dictionaries
TheidentificationoftheenvironmentaltweetswasbasedonaSpanishkeywordlist
(dictionary)basedontheGlobalReportingInitiative(GRI)informationrequirements
forenvironmentaldisclosure(300series)(Figure1).

ThedictionaryisbasedonGRIkeywordsbecauseGRIstandardsrepresentglobal
bestpracticesforpubliclyreportingavarietyofenvironmental,economicandsocial
impacts(GRIStandards,2018).Aspreviousresearchhasshown,theGRIframework
hasalreadybeenusedasthebasisfortheanalysisofenvironmentaldisclosurecontent
(Dumayet al., 2010;Guthrie&Farneti, 2008;Lodhiaet al., 2012).Sustainability
reportsbasedonthestandardsprovideinformationaboutanorganisation’spositive
or negative contributions to sustainable development (GRI Standards, 2018). The
300 seriesof theGRIStandards includes the standards for specific environmental
issues:Materials(301),Energy(302),WaterandEffluents(303),Biodiversity(304),
Emissions(305),EffluentsandWaste(306),EnvironmentalCompliance(307)and
SupplierEnvironmentalAssessment(308).Thus, thedictionaryiscomposedof92
keywords from these eight specific topicsplus ageneric topic.The reason for the
elaborationofadictionaryofenvironmentalkeywordswasduetothelackofSpanish-
languagedictionaries in this field.TheGRI300was chosenas a referencedue to
its robustness in termsofenvironmental indicators.Theywereobtained fromGRI
Standardsdownloadcenter,wheretheEnvironmentalStandardsSpanishtranslations
areavailable.Oncecompleted,theelaborateddictionarywasappliedtoidentifythe
municipalities’tweetswithenvironmentalcontent.

Thecodingofthedictionary(Figure1)wasperformedusingthefunctionoftheR
basepackage,grepl(RCoreTeam,2018),wheretweetscontainingatleastoneofthe
keywordsfromthedictionaryhavebeenidentified.Oncethetweetshadbeenanalysed
andtheenvironmentaldisclosuretweetshadbeenidentified,theywereautomatically
classified(Figure1)using theR‘dplyr’ library(Wickhametal.,2017).Thedplyr
libraryisapowerfulRpackagefortransformingandsummarisingtabulardatawith
rowsandcolumns.It isveryusefulwhenperforminganalysisandmanipulationof
exploratorydata.Thepackagecontainsasetoffunctionsthatperformcommondata
manipulationoperations,suchasfilteringrows,selectingspecificcolumns,rearranging
rows,addingnewcolumns,andsummarisingdata(Irizarry&Love,2017).Thefilter
functionwasusedtosorttweetsbycategory.Thisway,anewdatabasewasobtained,
containing18,675tweetswhichcorrespondexclusivelytoenvironmentaldisclosure
tweets.Thosewereusedforfurtherstatisticalanalysis.

Twitter Environmental Disclosure Index (TEDI)
Oncethedatabaseofenvironmentalinformationtweetswasobtained,thetweetswere
paired with their corresponding municipalities. This resulted in the possibility of
creatinganindexthatmeasurestheenvironmentaldisseminationofTwitterby,inthis
case,theAndalusianmunicipalities.Thus,theTwitterEnvironmentalDisclosureIndex
(TEDI)iscalculatedforeachmunicipalityconsideringitsnumberofenvironmental
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tweetsanditstotalnumberoftweets(TEDI=numberofenvironmentaltweets/total
numberoftweets).

Measurement of Variables
Table1summarizesthevariablesusedinthisstudyandtheirmeasurements.

Dependent variable. The presence of environmental disclosure tweets is
measuredbytheTwitterEnvironmentalDisclosureIndex(TEDI)asthepercentage
of environmental tweets tweeted by each municipality since they joined Twitter
withrespecttotheirtotalnumberoftweets.Itletsyouknowhowtheenvironmental
commitmentofthemunicipalitiesinTwitter.

Independentvariables.Thevariablesusedinthisstudyaretheresultofbalance
(surplusordeficit)ofcurrentbudgetbyinhabitantofeachmunicipality(Government
BudgetBalancebyInhabitant),theproportionofunemployed(UnemploymentRates),
whetherit isacoastalorinlandmunicipality(Geolocation),theleft-wingorright-
wingpolitical ideologygoverning themunicipality (PoliticalSign), thenumberof
inhabitantsofeachmunicipality(Population)andthenumberofinstitutionalurban
environmental commitments to which the municipality is attached (Sustainability
CommitmentNetworks).Foreachofthesevariables,thereisajustificationfollowing
legitimacy theory,which seeks to explainwhichof thesevariables lead togreater
environmental disclosure on Twitter. These variables refer to the year 2018. Both
2018unemployment rate andbudget areusedas aproxy for theevolutionofboth
indicatorsover theyearsanalyzedinaperiodofrecoveryof theSpanisheconomy
(HernándezdeCos,2018).

Afterselectingthesample(119municipalities)withallitsscrapeddata(817,903
tweets), the identificationofenvironmental tweets (18,774 tweets), thecreationof
TEDI(dependentvariable)andthedefinitionofvariables(sixindependentvariables),
thefollowinglinearregressionandordinaryleastsquares(OLS)waspresented:

TEDI GovBudgBalH UnempRat

Popul Geol PolSin

= + + +
+ +
α β β

β β β
�

� �

1 2

3 4 5 gg SustCommitNet+ +











β6 


FINDINGS
RQ1: How do Local Governments use Twitter 
to Divulge Environmental Issues? 
The results show that119 (77.78%)of the153 largestmunicipalities inAndalusia
arepresentonTwitteranduseitasachannelforcommunicationwiththeircitizens
andotherstakeholders.

Regardingthescrapedtweets,about80%oftheoriginaltweetswereobtained,for
atotalof817,903.Followingtheelaboratedenvironmentaldictionarythatwascreated
basedontheGRIkeywords(300series),only18,675(2.30%)ofthetotaltweetswere
consideredenvironmental.
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As for the total number of followers (audience), the number of followers with
respecttothepopulation(penetration),thetotalnumberoftweets(activitytotal),the
numberoftweetsperbusinessday(dailyactivity)andtheenvironmentaldisclosure
index(TEDI),therewereevidentsubstantialdifferencesbetweenthemunicipalities
analyzed (Table 2). The account with the largest audience had 156,702 followers,
whiletheaccountwiththesmallestaudiencehadonly179followers(average=5,608,
std.=19,066).Similarly,thelargestpenetrationwas29.78%,whilethelowestwas
asscantas0.81%(average=9.90%,std.=6.24%).Inaddition,ithasbeenfoundthat
thereisanegativerelationshipbetweenpopulationandpenetration( rs =-0.234).The
differenceswerealsopresentinthelevelofTwitteractivity,wherethemostactive
Twitteraccounthadmade121,217tweetsandtheleastactiveonly284tweets(average
=8,484,std.=12,783).Regardingfrequencyofposting,themostactiveaccountper
business day published 65 daily tweets, while the least active tweeted only 0.32
messagesperday(average=5,std.=6.86).TheTwitterEnvironmentalDisclosure
Index(TEDI)rangedfrom0.47%to16.67%(average=2.24%,std.=1.96%).

Table 1. Variables’ Definition and measurement

Variable Full Name Shortened Name Description Source

Dependent Twitter
Environmental
Disclosure
Index

TEDI Proportionofenvironmental
tweetstweetedbyeach
municipality

Calculatedand
assignedbased
onenvironmental
topicoftweets
extractedviaTwint

Independent Government
BudgetBalance
byinhabitants

GovBudgBalH Resultofbalance(surplus
ordeficit)ofcurrentbudget
byinhabitantsofeach
municipality.

Ministeriode
Economíay
HaciendaofSpain
Government

Unemployment
Rates

UnempRat Proportionofpeoplewho
canworkandactivelyseek
employmentbutdonotgetit
ineachmunicipality,

Institutode
Estadísticay
Cartografíade
Andalucía(IECA)

Population Popul Numberofinhabitantsof
eachmunicipality.

Geolocation Geol DummyVariable(Ifitisa
coastalmunicipality=1;Ifit
isaninlandmunicipality=0)

Websiteof
municipalities
themselves

PoliticalSign PolSign DummyVariable(Ifaleft-
wingpoliticalpartygoverns
=1;Ifaright-wingpolitical
partygoverns=0)

Sustainability
Commitment
Networks

SustCommitNet Numberofinstitutionalurban
environmentalcommitments
towhichthemunicipalityis
attached(0-10)

Consejeríade
Agricultura,
Ganadería,Pesca
yDesarrollo
Sostenibledela
JuntadeAndalucía
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RQ2: what are the Factors that Influence the Environmental 
Disclosure of Local Governments on Twitter?
ToidentifythefactorsexplainingmunicipalityenvironmentaldisclosureviaTwitter,
OrdinaryLeastSquaresanalysiswasapplied(Table1).Table3presentstheresults.
Ascanbeseen,boththegovernmentbudgetbalance(Sig.0.0165*)andsustainable
commitments(Sig.0.0025**)seemtobepositivelycorrelatedwithTEDI.Nevertheless,
othervariablestesteddidnotshowanysignificantrelationwithTEDI.

The results show that municipalities with budget surplus tend to post more
environmental tweets than municipalities with budget deficit and that mainly
municipalitiesattachedtoagreaternumberofsustainabilitycommitmentsnetworks
also to post more environmental tweets than those less attached. Even though the
estimate coefficients of both are very low, being adhered to more sustainability
commitment networks implies more environmental disclosure on Twitter than the
increaseinthesurplus.

TheadjustedR-squaredvalueisalsolow(0.06471),sotheproportionofvariation
inthedependentvariablethathasbeenexplainedbythismodelislow.Thisdoesnot
indicatewhetheraregressionmodelisadequate,sinceinthiscaseit ispossibleto
havealowR-squaredvalueforanadequatemodel(p-value:0.03566).Anydiscipline
thatattemptstopredicthumanbehaviortypicallyhaslowR-squaredvalues,ashumans
aresimplydifficulttopredict(J.Frost,2019).

DISCUSSIoN

Localgovernmentsmustinformabouttheirsustainabilityactivities(Ball&Bebbington,
2008).Ontheotherhand,citizensmustbeprovidedwithaccurateinformationabout
environmentalissuesandshouldreceivethisthroughthemosteffectivecommunication
channelsavailable(Mooneyetal.,2009).Thisstudyhasbeencarriedoutunderboth
premisesofpublicawarenessandcitizenpressure.

According to the findings, most Andalusian municipalities (77.78%) have an
official Twitter account. This presence on Twitter is relevant, although somewhat
smallercomparedto that reported(96.55%)byBonsónetal. (2019).However, the
sample in that study included bigger municipalities. This is consistent with the
assumptionthatbiggermunicipalitiescanaffordtomaintainmoreSMchannels.The

Table 2. Audience, Penetration Activity, Daily activity and TEDI

Maximum Average Minimum St. D.

Audience 156,702 5,608 179 19,066

Penetration 29.78% 9.90% 0.81% 6.24%

Activitytotal 121,217 8,484 284 12,783

Dailyactivity 65 5 0.32 6.86

TEDI 16.67% 2.23% 0.47% 1.96%
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TwitterpresenceinAndalusianmunicipalitiesisalsorelevantwhencomparedwith
SMusage inotherWesternEuropeanmunicipalitiesas reportedbyBonsón,Royo,
andRatkai(2015)—79%forFacebook,andBonsónandBednárová(2018)—39%for
YouTube.ThismakesTwitteranimportantcommunicationchannelforpublicsector
issues,wheremunicipalitiescanleverageonitsspecificfeatures.

Nevertheless, a simple presence on Twitter does not guarantee an active and
fruitful communication between the municipality and its audience (Bonsón et al.,
2017).Relevantcontentisoneofthekeyaspectstogainanaudience’sattention.This
way,themunicipalitycanleverageTwitteranduseitasadisseminationchannelfor
variouspublicissuesorinitiateaconversationwithcitizens.

The results show that the audience (number of followers) varies considerably
dependingonthemunicipality.Whentheaudienceisconsideredinrelativeterms—
followers with respect to population—an inverse relationship has been obtained
betweenmunicipalitysizeandpenetration.Penetrationislowerwhenthepopulation
increases. The findings show that in the larger municipalities the audience feels
less connected to themunicipality,which is in compliancewithprevious research
(Bonsónetal.,2019).TheaveragepenetrationrateonTwitterwas9.9%,whichreflects
relativelysmallinterestonthepartoftheAndalusianpopulationinfollowingtheir
municipalitiesonTwitteringeneral.

Toattractmorefollowers,municipalitiesshoulduseTwitterinaneffectiveway.
Forinstance,activityshouldbefrequent,butnotoverwhelming(Bonsónetal.,2017).

Table 3. Ordinary least squares (OLS)

Independent variable

Dependent variable

TEDI

Estimate
Std. 

Error t value Sig.

(Intercept) -1.797e-03
8.087e-
03 -0.222 0.82459

Governmentbudgetbalancebyinhabitant 3.735e-05
1.571e-
05 2.378 0.01911

Unemploymentrates 1.210e-06
1.817e-
06 0.666 0.50693

Population -1.390e-07
2.022e-
07 -0.687 0.49319

Geolocation(coastalvs.inland) -1.161e-03
3.996e-
03 -0.291 0.77188

Politicalsign(left-wingvs.right-wing) 4.039e-03
4.220e-
03 0.957 0.34058

Sustainablecommitmentsnetworks 4.461e-03
1.455e-
05 3.065 0.00273

*Significantatp<0.05(2-tailed)**Significantatp<0.01(2-tailed)
MultipleR-squared:0.1118,AdjustedR-squared:0.06417
F-statistic:2.349on6and112DF,p-value:0.03566
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ThetotalTwitteractivityofthemunicipalitiesinthisstudyvaries.Anaveragedaily
activitywasfivetweetsperbusinessday,whichwouldfollowtherecommendations
of theUKGovernmentCabinetOffice,which in their guidelines suggests 2 to10
publicationsperdaytobeanadequatefrequencyforSMpublications.

Regardingenvironmentaldisclosure,theresultsshowratherlittleconcernonthe
partofthemunicipalitiesforenvironmentalissuesonTwitter,asenvironmentaltweets
(TEDI)onlyrepresent2.30%ofthetotalnumberoftweets.

DespiteTwitterbeinganattractive tool forcorporateenvironmentaldisclosure
(Busch&Shepherd,2014;Dutotetal.,2016;Etter,2014),municipalitiesdonotseem
toleveragetheopportunitiesthisplatformoffers.Nevertheless,asimilarphenomenon,
adifferencebetweencorporateandpublicadministrationdisclosurepractices,hasbeen
observedwithotherSMs(Bonsónetal.,2015,2017;Bonsón&Bednárová,2018;
Ribeiroetal.,2016).Despitethat,citizensseemtobeinterestedintheenvironmental
actionsthatpublicentitiescarryout(Ribeiroetal.,2016).Bonsónetal.(2019)point
outthatenvironmentalcontentgeneratesthemostcommentsfromcitizens.Therefore,
alackofattentiontoenvironmentalissuesfromthemunicipalitysidemightnotsatisfy
thecitizens’demandforpublicentityenvironmentallegitimacy.

Regardingthefactorsinfluencingthelevelofenvironmentaldisclosuremeasured
byTEDI,no associationwas foundbetweenpopulation,geolocation, andpolitical
signandTEDI.Later,thefactorsarementionedforwhichthereisempiricalevidence.

The relationshipbetween theunemployment rateandenvironmentaldisclosure
on Twitter (TEDI) has not been significant. Therefore, it implies that neither the
municipalitieswiththehighestunemploymentnorthosewiththelowestunemployment
disclosemoreabouttheenvironment.ThiscoincideswiththatobtainedbyGarcía-
Sánchezetal.(2013)andPrado-Lorenzoetal.(2012).However,themunicipalitieswith
thehighestemploymentratemustfocusontheenvironment,sinceanenvironmental
taxreformreducesunemployment(Aronsson,2005;Schneider,1997),asshownby
‘doubledividendhypothesis’(Bosquet,2000;Carraroetal.,1996).

PopulationhasbeenchosenasapossiblefactorforTEDIbasedontheassumption
thatlargermunicipalitiesfacegreaterenvironmentalconcerns,suchaspollutionand
therefore,basedonthepremiseoflegitimacytheory,mightusethisalternativeplatform
forenvironmentaldisclosure.Nevertheless,previousresearch(SánchezdeMiguel,
2019)showedthattheproblemofpollutionisnotonlyamajorissueinlargeprovincial
capitals; smaller municipalities face high levels of pollution as well. Similarly, as
Prado-Lorenzoetal.(2012)concluded,thisstudythesizeofthemunicipalitymeasured
bythepopulationwasnotassociatedwiththeTEDI.

Regardinggeolocation,itwasassumedthatthecoastalmunicipalitieswoulddisclose
moreenvironmentalinformationtolegitimizetheenvironmentalimpactsoftourism
intheirenvironment,butithasnotbeensignificantwithrespecttoTEDI,coinciding
withRibeiro (2007) andRibeiro andGuzman (2011).Turnsout that inAndalusia
the tourism in both coastal and inland municipalities is similar; domestic tourism
hasimprovedbutstaysinsunandbeachdestinationshavedecreased(AgenciaEFE,
2018).Therefore,themunicipalitiesofbothdestinationsmustdiscloseenvironmental
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information.Thecoastalmunicipalitiesmustlegitimizetheenvironmentalsituation
becausetheirhigherseasonalcomponent,whichthreatenssustainability(Martínet
al.,2014)andtheinteriormunicipalitiesbecausethelossofqualityofthe‘climate’
resourcewillmake these regionsgo fromexcellent tounfavourable conditions for
tourism(Moreno,2010).

Asfortheideologyofthemunicipalgovernmentteam,Greenpeace(2019)inits
analysisoftheelectoralprogramsoftheleadingSpanishpoliticalparties,concluded
thattheleft-wingpoliticalpartieshavebetterenvironmentalproposals,whiletheright-
wingpoliticalpartiesdidnothaveenvironmentalconcernsasapriority.However,
thefindingsdonotindicatethatamunicipalityunderaleft-winggovernmentwould
havehigherTEDI.DespitethefactthattheSpanishgovernmentpartiesareamong
themostcommittedtotheirelectoralpromises,behindtheBritishandSwedes,and
significantlyaheadof,forexample,AustriansandItalians(LapuenteGiné,2015),in
theirpoliticalprogramsthereisstillalackofcommitmentandurgencyinaddressing
theclimatecrisisandotherenvironmentalconcerns(Greenpeace,2019).Thiscoincides
withNavarroetal.(2010)thatfindthatthepoliticaltendencyofagovernmentparty
doesnotexplaintheenvironmentaldisclosureofthepublicsector.

The factors thathaveempirical relationshipwithTEDIaregovernmentbudget
balance (by inhabitant) andespecially sustainablecommitmentsnetworksattached
toeachmunicipality.

Thegovernmentswithabudgetbalancesurplustendtodisclosemoreaboutthe
environmentalthanthegovernmentswithdeficit.Duetothesurpluses,governments
havemorecapacitytoimprovetheirinformationsystems(Altetal.,2006)andgreater
investment capacity, which correspond to higher levels of municipal transparency
(Araujo&Tejedo-Romero,2016;Guillamón,Bastida,etal.,2011).

Thegovernmentswith a greater numberof sustainable commitmentsnetworks
tend to disclose more about the environmental than the governments with a few
numbersofnetworks.Becausethenetworkshavethemissionthatthegovernments
must mobilize and sensitize society, public institutions and the private sector on
sustainablematters(REDS,2015).Thelegitimacyisfosteredthroughtheincreaseof
embeddednetworks(Frickel&Davidson,2004),whicharekeytoolsforimplementing
asetofsustainabilitypoliciesatlocallevel(Echebarriaetal.,2004).Inaddition,as
mostofthesustainablecommitmentsnetworksareinternational,localgovernments
thuslegitimizetheirroleintheirownmunicipality,givinganinternationalprojection
(Strangis,2012).AsAndalusia(Spain)isaregionoftheEuropeanUnion(EU),they
adheretoEuropeannetworksthatservetodisseminateandlegitimizetheenvironmental
regulations of the EU (Kelemen, 2010). Bearing in mind the EU as a global
environmentalleaderandtheUnitedStatesasanassiduousopponentofmultilateral
environmentalagreements(Kelemen&Vogel,2010).Membershipofsuchnetworks
couldbesymbolicallysignificantforconstructinglegitimacy,buttheyalsoconstitute
aresourcewhichmunicipalitiescandrawuponinattemptingtoconstructlegitimacy
fortheinstitutionalizationofenvironmentalplanning(Cashmore&Wejs,2014).
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CoNCLUSIoN

According to their knowledge, this is the first study that explores environmental
disclosureviaTwitterinthelargestmunicipalitiesinAndalusia.Asthereisnoprevious
study,thisstudyprovidesanin-depthanalysisandcontributestothedebateonthe
useofSMinthepublicsector.

Thecontributionof thisstudy is twofold.First, it fills thegap in the literature
ontheuseofTwitterbymunicipalitiesforenvironmentaldisclosureandprovidesa
dictionaryofenvironmentalkeywordsinSpanishbasedontheGRI.Second,itcould
havepracticalimplicationsforadministratorsofpublicsectorcommunitiesresponsible
foronlinecommunication.Thefindingsofthisstudycouldhelplocalgovernmentsto
improvetheironlinecommunicationstrategy.Thispapercanalsoestablishthebasis
ofaframeworkofmeasuresforthedisseminationofenvironmentalinformationon
Twitter for the public administration. In this way, local governments would know
thebestwaytotweetaboutitanditcancontrolhowtheyaredoingitthroughTEDI.

The results show that most of the local governments in Andalusia have an
officialTwitteraccountwithdifferentlevelsofactivityandaudiencebutwithlittle
penetrationoftheirpopulationonTwitterandapublicationofrecommendedtweets.
EnvironmentaldisclosureonTwitter(TEDI)wasstillratherscarceincomparisonto
othercontenttypes.

It has been found that among the factors such as government budget balance
(by inhabitant), unemployment rates, population, geolocation, political sign and
sustainable commitment networks, only government budget balance and mainly
sustainablecommitmentnetworksshowsanassociationwithTEDI.Inanutshell,it
canbeconcludedthatbothmunicipalitieswithsurplusandmainlymunicipalitieswith
a greater number of sustainable commitments networks tweet more environmental
contenttolegitimisetheirfunctionsandactions.

LIMITATIoNS AND FUTURE RESEARCH

Before closing, a ser ies of limitations must be acknowledged, along with
recommendationsforfutureresearch.

Themainlimitationofthisstudyisimplicittothecreationofadictionaryanda
contentanalysis.Thereisapossibilityofomittingarelevantkeywordwhichmight
haveledtotheexclusionofatweetdespiteitsenvironmentalcontent.Ontheother
hand,atweetmighthavebeenclassifiedasenvironmentalbecauseofthepresence
ofanenvironmentalkeyword,butthecontextmaynothavebeenanenvironmental
disclosure.Therefore,futureresearchcouldattempttodesignamoreprecisetechnique
toreducethislimitationandgetanevenmorepreciseenvironmentaldictionary.

It would also be more accurate to be able distinguish between the tweets that
reporttheimpactofthemunicipalityontheenvironmentorthetweetsthatdealwith
genericenvironmentalinformationthatmaybeofinteresttocitizens.

As for the factors, the limitation is in the economic variables that have the
peculiaritythattheyarenotverystaticindicatorsintime,sotheyvaryfromoneyear



International Journal of Public Administration in the Digital Age
Volume 7 • Issue 3 • July-September 2020

19

toanother.Therefore,forfutureinvestigations,aTEDImustbeobtainedforeachyear
andpaneldatamustbeperformed.

Regarding future research, the proposed analysis technique can be applied to
otherregionsthathavesimilarnumbersofTwitterusers,suchasCatalonia,Valencia
orCastillayLeón(DelgadovonEitzen,2016;TheSocialMediaFamily,2018).To
improve the generalisation and understanding of the results, future studies could
conductacomparativeanalysisonanationalorinternationalscaleandextendthelistof
possiblefactorsinfluencingamunicipality’spropensitytotweetenvironmentalcontent.
Itcouldalsobeofgreat interest toanalyse thecommitmentofcitizensonTwitter
andtheirdemandfordisclosureofdifferentenvironmentalmattersbymunicipality.
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