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ABSTRACT

TheimplementationofbureaucraticreforminIndonesiaisnotoptimalandfacesvariousobstacles.
Atpresent,public servicesdemandexcellent serviceandmeetpublicsatisfaction.Theobstacles
are rigid bureaucracy, incompetent bureaucrats or apparatuses, not professional, and there are
technologicalgaps.Rapidtechnologicaldevelopment,suchasdigitaltechnologyandbigdata,has
notbeenrespondedtopositivelybymostbureaucrats.BigDatahasagreatpotentialforimproving
bureaucraticandpublicservices.Withaqualitativemethodandawaterfallsoftwaredevelopment
lifecycle, thisarticleprovides thedesignofabureaucracysentimentanalysisapplicationwhich
implementsBigDatatechnologyforanalyzingtheopinionsaboutbureaucraticserviceinIndonesia.
Thisisforthepurposethatthebureaucraticservicescanbeimprovedbasedonsocietalopinion.The
resultsoftheexperimentusingRapidMinershowedthatsentimentanalysisasaBigDatatechnique
forbureaucraticservicebasedonsocietalopinioncanbeusedtoevaluateperformancebetter.
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INTRoDUCTIoN

Untiltoday,therehasbeenastigmaregardingtheperformanceofbureaucratsandbureaucracyin
variousgovernmentsintheworld,especiallygovernmentsindevelopingcountriessuchasIndonesia.
Bureaucracyinmanydevelopingcountriesisrigid,slow,inefficient,ineffectiveandsoon.Inthe
midstofsociety,a“bad”stigmadevelopsaboutbureaucracy,relatedtotheservicesprovidedbecause
itisstillfarfromtheexpectationsofsociety,thereare“bacterial”pathologiesinthebodyofthe
bureaucracy,makingtheimageofthebureaucracyinthepubliceye“bad.”

Therefore,thenegativestigmaneedstobeeliminated.Onewayistodobureaucraticreform.
The Indonesian government carried out reforms since 1998, together with the formation of the
ReformOrder.Reformationisasystematic,integratedandcomprehensiveeffortaimedatrealizing
goodgovernance,includinggoodpublicgovernance,andgoodcorporategovernance(Damanhuri,
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2017).ThedemandsofbureaucraticreforminIndonesiaoccurasaresultofpublicpressureonpast
governmentdissatisfaction(Mariana,2017).

ThefactisthatbureaucraticreforminIndonesiahasnotbeenoptimallyimplementedbecauseof
variousobstacles,especiallyinthebureaucratsorapparatusasimplementersofthepolicy.Forexample,
thequalityofpublicservicesthathavenotbeenoptimal,isnotinaccordancewiththecriteriaofthe
NewPublicService(NPS)model.Sothatthelevelofcommunitysatisfactionisstilllowonservices
providedbythegovernment.Somebureaucraticreformsintheaspectofpublicservicesthatare
thefocusofattentionareissuesofcorruptionandpublicserviceandpublicinformationdisclosure.

TheessenceofbureaucracyisitsHumanResources(HR),namelybureaucratsorapparatus.HR
factorsthatareincompetent,unprofessional,anddonotmastermoderntechnology,aretheweaknesses
ofbureaucraticreforminIndonesia.Thishasledtoagapbetweentechnologicaladvances,suchas
digitaltechnologyandbigdata,withslowandlessresponsivebureaucracy.AccordingtoKaloh,that
workbeginstochangeintoknowledge-basedworkandhumanresourceneedsalsochangetowards
knowledgeworkers.

ToimprovethequalityofHRinservingthecommunity,bigdatatechnologycanbeusedoptimally,
oneofwhichisopinionminingfromsocialmedia(Jumadi,Maylawati,Subaeki,&Ridwan,2016).
Wheredatafromsocialmediaandanalyzedsoastogetananalysisofcommunitysentimentonthe
qualityofservicebureaucracyinIndonesia.UntilJanuary2018,socialmediausers inIndonesia
reached132.7millionoutofa totalpopulationof265.4million (Laksana,2018).This figure is
relativelyfantastic,wherearound50%ofIndonesia’spopulationownsandbecomesanactivesocial
mediauser,startingfromTwitter,Facebook,Instagram,Youtube,andsoon.Thesmartphoneisthe
mainchoice(90%)thatisusedasadevicetorunsocialmediaapplications.Basedonsurveyresults
thatdescribedinFigure1,YouTubeisthemostwidelyusedsocialmediareaching43%,followedby
Facebook41%,WhatsApp40%,Instagram38%,Line33%,BBM28%,Twitter27%,Google+25%,
FBMessenger24%,LinkedIn16%,Skype15%,andWeChat14%(Haryanto,2018).Socialmedia
usersinIndonesiahaveauniquepattern,oneofwhichisbasedongender,menaremoreactiveusing
socialmediasuchasFacebookandInstagramthanwomenforusersintheagerangeof18to24years.
Therefore,thisarticleutilizessocialmediaandbigdatatechnologytoanalyzepeople’ssentiments
andopinionsaboutbureaucraticservicesinIndonesia.

Figure 1. Percentage of social media user in Indonesia
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ReSeARCH MeTHoD

Thisresearchusedaqualitativemethod.Thequalitativeresearchmethodisusedinthefollowing
conditions(Tracy,2016):(a)whenthereisrarelyanyinformationavailableaboutthetopic(b)when
theresearcher’svariablesareunclearandunknown,and(c)whenarelevanttheorybaseismissing
inanysense(Tavallaei&AbuTalib,2010).Qualitativeresearchcanbeusedtoexaminetopicssuch
ascontextualconditions-thesocial,institutional,andenvironmentalconditions.Qualitativeresearch
isaninductiveprocesswhichbuildsconcepts,hypotheses,ortheoriesratherthantestinghypotheses.
Oneoftheusesoftheresearchmethoddelineatestheprocess(ratherthantheoutcomeorproduct)
ofmeaning-making.Qualitativeresearchisfocusingontheemergenceofsituations.Theresearch
methodologyisacasestudythathasthefollowingcharacteristics:particularistic,descriptive,and
heuristic.Aqualitativeresearchisaninductiveprocesswhichbuildsconcepts,hypotheses,ortheories
ratherthantestinghypotheses.Oneoftheusesoftheresearchmethoddelineatestheprocess(rather
thantheoutcomeorproduct)ofmeaning-making(SharanB.Merriam,2009).Qualitativeresearch
isfocusingontheemergenceofsituations.Qualitativeresearchersareconcernedprimarilywiththe
process,ratherthanoutcomesorproducts,qualitativeresearchersareinterestedinmeaninghowpeople
makesenseoftheirlives,experiences,andtheirstructuresoftheworld,thequalitativeresearcher
istheprimaryinstrumentfordatacollectionandanalysis,qualitativeresearchinvolvesfieldwork.

Technologyisdevelopedrapidlytoday,sothatutilizingthetechnologyforsocialsciencewill
beveryusefulandcurrentresearch(Hernandez,2017;Moses,2015;Nielsen,LeneHansen,Kira
Storgaard,Stage,&Billestrup,2015;Yeo,Zaman,&Kulathuramaiyer,2013).Besidesthequalitative
method,thisresearchusedWaterfallastheSoftwareDevelopmentLifeCycle(SDLC).Thewaterfallis
thebasicandsimplesoftwaredevelopmentmethodthatbeginsfromrequirementelicitation,analysis,
design,implementation,testing,deployment,andmaintenance(Ruparelia,2010;Pressman,2011;
Sommerville,2010).Inrequirementelicitation,theneedsofstakeholderandsystemarecollected
(Ramdhani,Maylawati,Amin,&Aulawi,2018).Then,inanalysisanddesign,wecreateasystem
model,amongothersarchitecturemodelandsoftwaremodelusingUnifiedModellingLanguage
(Booch,2005,1998;Maylawati,Darmalaksana,&Ramdhani,2018;Maylawati,Ramdhani,&Amin,
2018).In theimplementingandtestingphase,weusedRapidMinersforanalyzingthesentiment
of bureaucratic service. Sentiment analysis in RapidMiners uses Deep Learning method is the
developmentofArtificialNeuralNetwork(ANN)methodwithaddmultiplehiddenlayersbetween
inputandoutputlayer(Ahmad,Farman,&Jan,2019;Schmidhuber,2015).Moreover,DeepLearning
isapopularmethodwithavariousalgorithmintextanalyticsresearchtoday.

From theexplanationabove, in this research,qualitativemethodsarecombinedwithSDLC
andBigDataTechnologyforsentimentanalysisfromsocialmedia.Figure2describesaboutflow
activityofresearchmethodology.Inrequirement,elicitationisimplementedaqualitativemethodwith
analyzingthephenomena,facts,andconditionofbureaucracyinIndonesia.Then,besidescollecting
therelatedliteraturestudies,thedatafromsocialmediaarealsocollectedandanalyzedthatusedas
aninputrequirementofsentimentanalysissystem.Therefore,thisisoneofthedifferenceswiththe
researchbeforecombininginformationtechnologytechniquesandsocialscience.

ReSULT AND DISCUSSIoN

The Performance of Bureaucrats in the Digital Age
Bureaucracyisadevice/institutionofemployees/HRandasystemofgovernmentadministration
carriedoutbycivilservantsbasedonlegislation(Damanhuri.,2017).Bureaucracyisastorageplace
fortypicalanduniquepublictrust.“Ingeneral,theterm‘bureaucracy’isregardedashavinganegative
connotation,althoughtherehavebeenanarchiststhatenjoyedtheexcessofformalismandrigor”
(Liviora,2018).Therearethreebureaucraticconcepts,namely(Mariana,2017)2)TheConceptof
ParkinsonLaw;and3)OvulationConcept(2017,p.93).Bureaucracyischaracterizedbyhierarchy,
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specialization,formalization,andimpersonality(Widiyastuti,AndrettiAbdillah,&Kurniawan,2014).
Bureaucracyonlyemphasizeshowthebureaucraticmachineshouldbeprofessionallyandrationally
run.Furthermore,bureaucracyshowsalotabouthowgovernmentorganizationsareadoptedbymeans
ofofficialkingdoms.Thebureaucraticmodelcurrentlybeingimplementeddoesnotshowasystem
thatrepresentsthenatureofjustice,transparency,andefficiency(SanregoNz&Muhammad,2013).

SocialmediaisoneofthecharacteristicsoftechnologicaldevelopmentintheeraofIndustry
4.0.IntheIndustrial4.0era,whereeverythingisconnectedtointernettechnology(internetofthings)
(Kemeristekdikti,2018;Nizam,2018;Sadiyoko,2017).Whereindustry4.0ischaracterizedbyinternet
usageineachsector,bothintheeconomy,social,education,andothersectors.Theentireprocess
andproductionutilizesinternettechnologyandutilizesdigitaltechnology,artificialintelligence,big
data,robotics,etc.whicharealsoknownasthedisruptiveinnovationphenomenon(OfficeofChief
EconomistBankMandiri,2018;SumberDaya:Iptek&Dikti,2018).Bigdataisaverylargesetof
datathatcanbecomputationallyanalyzedtofindpatterns,trends,associations,andspecifically,those

Figure 2. Research methodology activity flow
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relatedtohabitsandhumaninteractions(Chen&Zhang,2014;Sagiroglu&Sinanc,2013;Wu,Zhu,
Wu,&Ding,2014).Inanalyzingsocialmedia,ofcourse,bigdatatechnologyisneeded,considering
thatdatainthemediahasbigdatacharacteristics.Atthebeginningofitsappearance,bigdataonly
has3Vcharacteristics,includingvolume,variety,andvelocity(Sagiroglu&Sinanc,2013;Tan,Blake,
Saleh,&Dustdar,2013).However,therearecurrentlyatleast10V,17V,uptomore,includingvolume,
velocity,variety,veracity,value,validity,variability,venue,vocabulary,vagueness,visualization,
etc.(Arockia,Varnekha,&Veneshia,2017;Borne,2014).Socialmediathathasvarioustypesof
datasuchastext,imagesandvideosisverysuitableifprocessedwithbigdatatechnology.Various
bigdataapplicationsarereadytousetoprocessandanalyzedatafromsocialmediatorevealinsight
knowledgefromthedata(Panatula,Kumar,&Geetha,2019;Vinutha&Raju,2018).

Thediscoveryofcomputertechnologyisabigleapofhumancivilizationonearththatdrives
otherdiscoveries,suchasdigitaltechnology.Thedigitalageisanewparadigminthegovernment
bureaucracyinIndonesia,includingthepublicservicesector.Thisparadigmisanimportantandradical
transitionfromNewPublicManagement(NPM)towardsadigitalgovernancemodel(Kosorukov,
2017).Mostgovernmentsintheregionshavenotbeenabletoimplementbureaucraticdigitalization
becauseofvariousfactors,includinglargecostsandqualificationsofhumanresourceswhomaster
technologyarestillminimal.AlthoughthereareexceptionstothecitiesofBandungandBanyuwangi
whichareconsideredcapableofapplyingmoderntechnology.

Throughtheuseofdigitaldevices(e-government),publicservicesaremoreefficient,effective,
fast,andaccurate(Pamoragung,Suryadi,&Ramdhani,2006).Sothatbureaucraticproceduresare
morepracticalandbrief.Similarly,throughdigitalization,thenumberofoperationalofficerscanbe
reducedbutthenumberofservicescanbeincreased(Ramdhani,Aulawi,&Gojali,2018).Previously,
theprocessofpublicservicessuchashealthservices,education,licensing,etc.,tookalongtime/
tookalongtime.Besidesthat,directinteractionbetweenbureaucratsorapparatuscanencourage
actsofcorruptionandthelike.

Rapid technological developments have caused previous technologies to become unused or
obsolete,suchashardwareorcomputersoftware.Inaddition,ithasadirectimpactonitsusers,namely
thebureaucratsandapparatusmustimprovetheirknowledgeandskillswiththesenewdevices.If
notdoneitcancausetheirperformancetobeunproductiveandthelevelofcommunitysatisfaction
low.Publicservicesrequiretheinvolvementofmanyactorsbecausetheirimplementationisrelated
tomanyactors.Faulkneralsoexplainedtheneedforcooperationinimplementingpublicservices.
GovernmentLeadershipandPublicServicescanbegeneratedandsustainedasenseofsharedpurpose
andresponsibility.

Big Data: A New Paradigm, Challenges, and Constraints
BigDatacanbeusedbyallpartiesandsectors,includinggovernment.Forexample,fortheprovision
ofhealthservices,education,andimprovingthequalityofthebureaucracyanditsbureaucrats.The
useofbigdataisimportantforimprovingthequalityofpublicservices,especiallyassociatedwith
moderndevelopmentsthatrequiremanyaspects,includingexcellentservicequalityandspeedof
serviceprocesses.Atpresent,thepublicpolicymodeladoptsmanyservicesprovidedbytheprivate
sectorinordertofulfillpublicsatisfactionasserviceusers.Throughbigdata,policiesorprograms
canbedesignedappropriately,efficientlyandeffectively.Sofar,BigDatahasbeenusedbylarge
privatecompaniesinimprovingproductquality,developingmarkets,andchoosingtherightmarketing
techniques.BigDataprovidesaccuratedataso thatprogramsdesignedusingbigdatahavehigh
accuracyandareeconomical.BigDatahasavarietyofdataandlargesothatitisjusthowtoprocess
andusethesedataforinterest.

ButBigDatacannotbeaccessedorprocessedwithtraditionaldevicesbecauseofthehugeamount
ofdataandmanyvariants.Sotoaccessitrequiresthelatesttechnology.Thisisanobstacleforsome
companiesandgovernmentsinutilizingthepotentialofBigData.Asisknown,mostgovernments
areheldinalimitedandlessoptimalmanner.Thelimitationsoftechnology-basedworkdeviceshave
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causedtheminimalqualityofpublicservices,lowbureaucratworkproductivity,rigidbureaucratic
procedures,andnon-optimalresults.

Thisiscausedbyavarietyoffactors,includingthequalityofhumanresources(HR)andtheir
workingdevices.Onlyafewlocalgovernmentsareabletoprovidethelatesttechnology-basedwork
toolsbecausethesefacilitiesareexpensiveandrequireprofessionalHR.Knowledge-basedworks
requireknowledgeofworkers.Thechangeinworkorientationisanewparadigmandchallengesand
obstaclesforbureaucratsincarryingoutefficientandeffectivebureaucracy.Thecriteriaforefficient
andeffectivebureaucracyistheabsolutedemandinmoderngovernment,namelyinordertoprovide
qualityandoptimalpublicservices.

Sentiment Analysis Architecture as Big Data Technology for Bureaucratic
Thedatafromsocialmediathatistheeasiesttoprocessistext.Textistheunstructureddata,so
thatitmustbeconductedthepre-processuntilthetextdatareadytobeprocessedinminingprocess
(Maylawati,Sugilar,&Yudhiantara,2018;Maylawati,Ramdhani,Rahman,&Darmalaksana,2017;
Maylawati&Saptawati,2017;Slametetal.,2018).Intherequirementelicitationphase,wedefined
severalrequirementsofbureaucracysentimentanalyzerapplication,amongothers:

1. Theapplicationcanreadthecorpusthatcontainsdocumentfromsocialmedia,suchasTwitter,
Facebook,orblogandnewswebsite;

2. Theapplicationcandotextpre-processing,suchaslowercase,tokenizing,emoticonhandling,
abbreviationhandling,aregularexpression(regex)removal,stopwordsremoval,andstemming;

3. Theapplicationcanconductfeatureextraction,eitherbagofwordsormultiplewords(n-gram);
4. Theapplicationcanconductfeatureselection,suchasremovingredundant;
5. Theapplicationcandotheminingprocesswithaclassificationtechniqueforsentimentanalysis

usingaspecificalgorithm,suchastheNaiveBayesalgorithm,DecisionTree,ArtificialNeural
Network,andsoon.Whereintheminingprocesstherearetwomainprocessesinclassification,
amongotherstrainingprocessandtestingprocess;

6. Theapplicationprovidestheresultofbureaucracysentimentanalysis.

Figure3describesthebureaucracysentimentanalyzerarchitecture,whileFigure4describes
theusecasediagramofbureaucracysentimentanalyzerwhichisrepresentationmodelofanalysisin
WaterfallSDLCafterrequirementelicitation.

Figure 3. Bureaucracy sentiment analyzer architecture
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The example of Sentiment Analysis Application
Manydataminingtoolsasbigdatatechniquethatcanbeusedeasily,oneofwhichisRapidMiner
(Studio,n.d.).ThisarticleusedRapidMinerastheimplementationexampleforanalyzingthesentiment
of bureaucrats and bureaucracy service in Indonesia. Figures 5-8 shows the process scheme of
bureaucracysentimentanalysisinRapidMiner.InRapidMinertherearemanytextanalyticextensions
thatcanbeusedeasily,amongothersAylien(Aylien,n.d.)andRosette(Rosette,n.d.).Allofthe
textminingortextanalyticprocesshasbeenincludedinitsfunctionssothatwejustcombinethe
functionintheprocessandrunit.WecollectthedatafromTwitterwiththekeyword“bureaucracy”
and“birokrasi”.Sentimentanalysisfromtextdatadependsonthelanguage.Everylanguageisunique
andhasdifferenttreatmenttogetcleandataandaccurateresult(Maylawati,2015;Maylawati,Aulawi,
&Ramdhani,2019;Maylawati,Zulfikar,Slamet,&Ramdhani,2018;Maylawati&Saptawati,2017),
andRapidMinerislimitedtoEnglish,German,French,Czech,andArabic.Foranotherlanguage,
RapidMinerprovidesageneralfunctiontoinsertthedictionaryandprocessit.

Figure5-8alsodescribestheresultofbureaucracysentimentanalysisfromTwitterdirectly.Figure
5showstheresultofbureaucracysentimentanalysisusingAylien,from100tweetsfromTwitter,
62tweetshaveapositiveopinion,32tweetsarenegative,and6tweetsareneutral.While,theresult
usingRosettequitedifferent(withthesamedatacollectionandillustratedinFigure6),wherepositive
tweetsare21,40tweetsarenegative,and39tweetsareneutral-.Eventhoughtherearedifferentin

Figure 4. Use case diagram of bureaucracy sentiment analyzer
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classifyingthesentiment,buttheimportantthingisfromthatexperiment(with100tweets)around
41.5%theopinionsaboutbureaucraticservicearepositive,around36%arenegativeopinion,and
around22.5%areneutralopinion.Itmeansthatthecommunityfeelsquitesatisfiedwithbureaucratic
services,althoughthosewhohaveapositiveandneutralopinionarenottoomuchdifferent.However,
itremainstobenotedthattherearealsomanywhothinknegativelyabouttheexistingbureaucratic
services.Thisresultcanbeusedasanevaluationmaterialforthingsthatarenotsuitable,notgood
sothatthecommunityisnotsatisfiedandhasanegativeopiniononbureaucraticservices.

Wealso collect 200 tweetswith the Indonesian language for analyzing the sentiment about
bureaucracyinIndonesia.TheresultofAylieninFigure7showsthatonly3tweetsthathaveapositive

Figure 5. The result of Aylien for bureaucracy sentiment analysis

Figure 6. The result of Rosette for bureaucracy sentiment analysis
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opinion,1tweetisnegative,and196tweetsareneutral.WhiletheresultusingRosetteinFigure8
showsthat1tweetisdetectedhasapositiveopinion,0forthenegativetweet,5forneutraltweets
and194tweetsforunsupportedlanguage.TheresultsofsentimentanalysiswithIndonesiantextin
RapidMinerhavenotbeencapableyettobeusedtoanalyzethepublicopinionaboutbureaucracyin
Indonesia,because-itisconstrainedbylanguageprocessingthathasnotbeensupportedbyRapidMiner.
Thoseresultcanbeusedasanillustrationofhowthepublicopinionaboutbureaucracy.Besides
that,theprocessinRapidMinerisanimplementationillustrationofsentimentanalysisprocessas
bigdatatechniquethathasbeenprovidedinarchitectureandusecasediagramabove(inFigure3

Figure 7. The result of Aylien for bureaucracy sentiment analysis with Indonesian text

Figure 8. The result of Rosette for bureaucracy sentiment analysis with Indonesian text
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and4).Themainideaisbigdatatechnologycanbeusedtoimprovebureaucracyservicebasedon
societyorpublicopinions.

CoNCLUSIoN

Bureaucraticreforminmostregionalgovernmentshasnotyetmaterialized.Thiscausesthequality
ofpublicservicesisnotoptimalandpublicsatisfactionislow.Therefore,thereformprocessneeds
tobeaccelerated.Themainobstacleinrealizingbureaucracyinaccordancewithgoodgovernance
isitshumanresources,namelybureaucrats.Mostbureaucratsareunprofessional,donothavethe
expertisethatisinaccordancewiththefieldandworkresponsibilities.Sothattheperformanceof
bureaucratsisnotoptimal.Anotherobstacleisthefactorofworkingfacilitiesorworkingdevices
thatarelimitedandsimple.While,thedemandsofthemodernbureaucracyareworkdevicesbased
onmoderntechnology,suchasdigitaltechnology.Bigdatacanbeutilizedbyregionalgovernment
bureaucraciesbecauseofthetwomainfactorsabove,namelybureaucratsandmoderntechnological
devices.Sothatthepotentialforbigdatacanbeusedoptimally.Thisarticlesuccesstodesigna
sentimentanalysisarchitectureandfunctionalmodelasbigdatatechnologyforbureaucracyopinion
insocialmedia.Theexperimentprovedthattheresultofsentimentcanbeusedasinformationto
evaluate,tomakeadecision,andtoimprovebureaucracyservicequality.
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ABSTRACT

TheimplementationofbureaucraticreforminIndonesiaisnotoptimalandfacesvariousobstacles.
Atpresent,public servicesdemandexcellent serviceandmeetpublicsatisfaction.Theobstacles
are rigid bureaucracy, incompetent bureaucrats or apparatuses, not professional, and there are
technologicalgaps.Rapidtechnologicaldevelopment,suchasdigitaltechnologyandbigdata,has
notbeenrespondedtopositivelybymostbureaucrats.BigDatahasagreatpotentialforimproving
bureaucraticandpublicservices.Withaqualitativemethodandawaterfallsoftwaredevelopment
lifecycle, thisarticleprovides thedesignofabureaucracysentimentanalysisapplicationwhich
implementsBigDatatechnologyforanalyzingtheopinionsaboutbureaucraticserviceinIndonesia.
Thisisforthepurposethatthebureaucraticservicescanbeimprovedbasedonsocietalopinion.The
resultsoftheexperimentusingRapidMinershowedthatsentimentanalysisasaBigDatatechnique
forbureaucraticservicebasedonsocietalopinioncanbeusedtoevaluateperformancebetter.

KeywoRDS
Big Data, Bureaucratic Reform, Bureaucrats, Digital, New Public Service, Opinion Mining, Sentiment Analysis, 
Social Media, Text Mining

INTRoDUCTIoN

Untiltoday,therehasbeenastigmaregardingtheperformanceofbureaucratsandbureaucracyin
variousgovernmentsintheworld,especiallygovernmentsindevelopingcountriessuchasIndonesia.
Bureaucracyinmanydevelopingcountriesisrigid,slow,inefficient,ineffectiveandsoon.Inthe
midstofsociety,a“bad”stigmadevelopsaboutbureaucracy,relatedtotheservicesprovidedbecause
itisstillfarfromtheexpectationsofsociety,thereare“bacterial”pathologiesinthebodyofthe
bureaucracy,makingtheimageofthebureaucracyinthepubliceye“bad.”

Therefore,thenegativestigmaneedstobeeliminated.Onewayistodobureaucraticreform.
The Indonesian government carried out reforms since 1998, together with the formation of the
ReformOrder.Reformationisasystematic,integratedandcomprehensiveeffortaimedatrealizing
goodgovernance,includinggoodpublicgovernance,andgoodcorporategovernance(Damanhuri,
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2017).ThedemandsofbureaucraticreforminIndonesiaoccurasaresultofpublicpressureonpast
governmentdissatisfaction(Mariana,2017).

ThefactisthatbureaucraticreforminIndonesiahasnotbeenoptimallyimplementedbecauseof
variousobstacles,especiallyinthebureaucratsorapparatusasimplementersofthepolicy.Forexample,
thequalityofpublicservicesthathavenotbeenoptimal,isnotinaccordancewiththecriteriaofthe
NewPublicService(NPS)model.Sothatthelevelofcommunitysatisfactionisstilllowonservices
providedbythegovernment.Somebureaucraticreformsintheaspectofpublicservicesthatare
thefocusofattentionareissuesofcorruptionandpublicserviceandpublicinformationdisclosure.

TheessenceofbureaucracyisitsHumanResources(HR),namelybureaucratsorapparatus.HR
factorsthatareincompetent,unprofessional,anddonotmastermoderntechnology,aretheweaknesses
ofbureaucraticreforminIndonesia.Thishasledtoagapbetweentechnologicaladvances,suchas
digitaltechnologyandbigdata,withslowandlessresponsivebureaucracy.AccordingtoKaloh,that
workbeginstochangeintoknowledge-basedworkandhumanresourceneedsalsochangetowards
knowledgeworkers.

ToimprovethequalityofHRinservingthecommunity,bigdatatechnologycanbeusedoptimally,
oneofwhichisopinionminingfromsocialmedia(Jumadi,Maylawati,Subaeki,&Ridwan,2016).
Wheredatafromsocialmediaandanalyzedsoastogetananalysisofcommunitysentimentonthe
qualityofservicebureaucracyinIndonesia.UntilJanuary2018,socialmediausers inIndonesia
reached132.7millionoutofa totalpopulationof265.4million (Laksana,2018).This figure is
relativelyfantastic,wherearound50%ofIndonesia’spopulationownsandbecomesanactivesocial
mediauser,startingfromTwitter,Facebook,Instagram,Youtube,andsoon.Thesmartphoneisthe
mainchoice(90%)thatisusedasadevicetorunsocialmediaapplications.Basedonsurveyresults
thatdescribedinFigure1,YouTubeisthemostwidelyusedsocialmediareaching43%,followedby
Facebook41%,WhatsApp40%,Instagram38%,Line33%,BBM28%,Twitter27%,Google+25%,
FBMessenger24%,LinkedIn16%,Skype15%,andWeChat14%(Haryanto,2018).Socialmedia
usersinIndonesiahaveauniquepattern,oneofwhichisbasedongender,menaremoreactiveusing
socialmediasuchasFacebookandInstagramthanwomenforusersintheagerangeof18to24years.
Therefore,thisarticleutilizessocialmediaandbigdatatechnologytoanalyzepeople’ssentiments
andopinionsaboutbureaucraticservicesinIndonesia.

Figure 1. Percentage of social media user in Indonesia
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ReSeARCH MeTHoD

Thisresearchusedaqualitativemethod.Thequalitativeresearchmethodisusedinthefollowing
conditions(Tracy,2016):(a)whenthereisrarelyanyinformationavailableaboutthetopic(b)when
theresearcher’svariablesareunclearandunknown,and(c)whenarelevanttheorybaseismissing
inanysense(Tavallaei&AbuTalib,2010).Qualitativeresearchcanbeusedtoexaminetopicssuch
ascontextualconditions-thesocial,institutional,andenvironmentalconditions.Qualitativeresearch
isaninductiveprocesswhichbuildsconcepts,hypotheses,ortheoriesratherthantestinghypotheses.
Oneoftheusesoftheresearchmethoddelineatestheprocess(ratherthantheoutcomeorproduct)
ofmeaning-making.Qualitativeresearchisfocusingontheemergenceofsituations.Theresearch
methodologyisacasestudythathasthefollowingcharacteristics:particularistic,descriptive,and
heuristic.Aqualitativeresearchisaninductiveprocesswhichbuildsconcepts,hypotheses,ortheories
ratherthantestinghypotheses.Oneoftheusesoftheresearchmethoddelineatestheprocess(rather
thantheoutcomeorproduct)ofmeaning-making(SharanB.Merriam,2009).Qualitativeresearch
isfocusingontheemergenceofsituations.Qualitativeresearchersareconcernedprimarilywiththe
process,ratherthanoutcomesorproducts,qualitativeresearchersareinterestedinmeaninghowpeople
makesenseoftheirlives,experiences,andtheirstructuresoftheworld,thequalitativeresearcher
istheprimaryinstrumentfordatacollectionandanalysis,qualitativeresearchinvolvesfieldwork.

Technologyisdevelopedrapidlytoday,sothatutilizingthetechnologyforsocialsciencewill
beveryusefulandcurrentresearch(Hernandez,2017;Moses,2015;Nielsen,LeneHansen,Kira
Storgaard,Stage,&Billestrup,2015;Yeo,Zaman,&Kulathuramaiyer,2013).Besidesthequalitative
method,thisresearchusedWaterfallastheSoftwareDevelopmentLifeCycle(SDLC).Thewaterfallis
thebasicandsimplesoftwaredevelopmentmethodthatbeginsfromrequirementelicitation,analysis,
design,implementation,testing,deployment,andmaintenance(Ruparelia,2010;Pressman,2011;
Sommerville,2010).Inrequirementelicitation,theneedsofstakeholderandsystemarecollected
(Ramdhani,Maylawati,Amin,&Aulawi,2018).Then,inanalysisanddesign,wecreateasystem
model,amongothersarchitecturemodelandsoftwaremodelusingUnifiedModellingLanguage
(Booch,2005,1998;Maylawati,Darmalaksana,&Ramdhani,2018;Maylawati,Ramdhani,&Amin,
2018).In theimplementingandtestingphase,weusedRapidMinersforanalyzingthesentiment
of bureaucratic service. Sentiment analysis in RapidMiners uses Deep Learning method is the
developmentofArtificialNeuralNetwork(ANN)methodwithaddmultiplehiddenlayersbetween
inputandoutputlayer(Ahmad,Farman,&Jan,2019;Schmidhuber,2015).Moreover,DeepLearning
isapopularmethodwithavariousalgorithmintextanalyticsresearchtoday.

From theexplanationabove, in this research,qualitativemethodsarecombinedwithSDLC
andBigDataTechnologyforsentimentanalysisfromsocialmedia.Figure2describesaboutflow
activityofresearchmethodology.Inrequirement,elicitationisimplementedaqualitativemethodwith
analyzingthephenomena,facts,andconditionofbureaucracyinIndonesia.Then,besidescollecting
therelatedliteraturestudies,thedatafromsocialmediaarealsocollectedandanalyzedthatusedas
aninputrequirementofsentimentanalysissystem.Therefore,thisisoneofthedifferenceswiththe
researchbeforecombininginformationtechnologytechniquesandsocialscience.

ReSULT AND DISCUSSIoN

The Performance of Bureaucrats in the Digital Age
Bureaucracyisadevice/institutionofemployees/HRandasystemofgovernmentadministration
carriedoutbycivilservantsbasedonlegislation(Damanhuri.,2017).Bureaucracyisastorageplace
fortypicalanduniquepublictrust.“Ingeneral,theterm‘bureaucracy’isregardedashavinganegative
connotation,althoughtherehavebeenanarchiststhatenjoyedtheexcessofformalismandrigor”
(Liviora,2018).Therearethreebureaucraticconcepts,namely(Mariana,2017)2)TheConceptof
ParkinsonLaw;and3)OvulationConcept(2017,p.93).Bureaucracyischaracterizedbyhierarchy,
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specialization,formalization,andimpersonality(Widiyastuti,AndrettiAbdillah,&Kurniawan,2014).
Bureaucracyonlyemphasizeshowthebureaucraticmachineshouldbeprofessionallyandrationally
run.Furthermore,bureaucracyshowsalotabouthowgovernmentorganizationsareadoptedbymeans
ofofficialkingdoms.Thebureaucraticmodelcurrentlybeingimplementeddoesnotshowasystem
thatrepresentsthenatureofjustice,transparency,andefficiency(SanregoNz&Muhammad,2013).

SocialmediaisoneofthecharacteristicsoftechnologicaldevelopmentintheeraofIndustry
4.0.IntheIndustrial4.0era,whereeverythingisconnectedtointernettechnology(internetofthings)
(Kemeristekdikti,2018;Nizam,2018;Sadiyoko,2017).Whereindustry4.0ischaracterizedbyinternet
usageineachsector,bothintheeconomy,social,education,andothersectors.Theentireprocess
andproductionutilizesinternettechnologyandutilizesdigitaltechnology,artificialintelligence,big
data,robotics,etc.whicharealsoknownasthedisruptiveinnovationphenomenon(OfficeofChief
EconomistBankMandiri,2018;SumberDaya:Iptek&Dikti,2018).Bigdataisaverylargesetof
datathatcanbecomputationallyanalyzedtofindpatterns,trends,associations,andspecifically,those

Figure 2. Research methodology activity flow



International Journal of Sociotechnology and Knowledge Development
Volume 11 • Issue 3 • July-September 2019

5

relatedtohabitsandhumaninteractions(Chen&Zhang,2014;Sagiroglu&Sinanc,2013;Wu,Zhu,
Wu,&Ding,2014).Inanalyzingsocialmedia,ofcourse,bigdatatechnologyisneeded,considering
thatdatainthemediahasbigdatacharacteristics.Atthebeginningofitsappearance,bigdataonly
has3Vcharacteristics,includingvolume,variety,andvelocity(Sagiroglu&Sinanc,2013;Tan,Blake,
Saleh,&Dustdar,2013).However,therearecurrentlyatleast10V,17V,uptomore,includingvolume,
velocity,variety,veracity,value,validity,variability,venue,vocabulary,vagueness,visualization,
etc.(Arockia,Varnekha,&Veneshia,2017;Borne,2014).Socialmediathathasvarioustypesof
datasuchastext,imagesandvideosisverysuitableifprocessedwithbigdatatechnology.Various
bigdataapplicationsarereadytousetoprocessandanalyzedatafromsocialmediatorevealinsight
knowledgefromthedata(Panatula,Kumar,&Geetha,2019;Vinutha&Raju,2018).

Thediscoveryofcomputertechnologyisabigleapofhumancivilizationonearththatdrives
otherdiscoveries,suchasdigitaltechnology.Thedigitalageisanewparadigminthegovernment
bureaucracyinIndonesia,includingthepublicservicesector.Thisparadigmisanimportantandradical
transitionfromNewPublicManagement(NPM)towardsadigitalgovernancemodel(Kosorukov,
2017).Mostgovernmentsintheregionshavenotbeenabletoimplementbureaucraticdigitalization
becauseofvariousfactors,includinglargecostsandqualificationsofhumanresourceswhomaster
technologyarestillminimal.AlthoughthereareexceptionstothecitiesofBandungandBanyuwangi
whichareconsideredcapableofapplyingmoderntechnology.

Throughtheuseofdigitaldevices(e-government),publicservicesaremoreefficient,effective,
fast,andaccurate(Pamoragung,Suryadi,&Ramdhani,2006).Sothatbureaucraticproceduresare
morepracticalandbrief.Similarly,throughdigitalization,thenumberofoperationalofficerscanbe
reducedbutthenumberofservicescanbeincreased(Ramdhani,Aulawi,&Gojali,2018).Previously,
theprocessofpublicservicessuchashealthservices,education,licensing,etc.,tookalongtime/
tookalongtime.Besidesthat,directinteractionbetweenbureaucratsorapparatuscanencourage
actsofcorruptionandthelike.

Rapid technological developments have caused previous technologies to become unused or
obsolete,suchashardwareorcomputersoftware.Inaddition,ithasadirectimpactonitsusers,namely
thebureaucratsandapparatusmustimprovetheirknowledgeandskillswiththesenewdevices.If
notdoneitcancausetheirperformancetobeunproductiveandthelevelofcommunitysatisfaction
low.Publicservicesrequiretheinvolvementofmanyactorsbecausetheirimplementationisrelated
tomanyactors.Faulkneralsoexplainedtheneedforcooperationinimplementingpublicservices.
GovernmentLeadershipandPublicServicescanbegeneratedandsustainedasenseofsharedpurpose
andresponsibility.

Big Data: A New Paradigm, Challenges, and Constraints
BigDatacanbeusedbyallpartiesandsectors,includinggovernment.Forexample,fortheprovision
ofhealthservices,education,andimprovingthequalityofthebureaucracyanditsbureaucrats.The
useofbigdataisimportantforimprovingthequalityofpublicservices,especiallyassociatedwith
moderndevelopmentsthatrequiremanyaspects,includingexcellentservicequalityandspeedof
serviceprocesses.Atpresent,thepublicpolicymodeladoptsmanyservicesprovidedbytheprivate
sectorinordertofulfillpublicsatisfactionasserviceusers.Throughbigdata,policiesorprograms
canbedesignedappropriately,efficientlyandeffectively.Sofar,BigDatahasbeenusedbylarge
privatecompaniesinimprovingproductquality,developingmarkets,andchoosingtherightmarketing
techniques.BigDataprovidesaccuratedataso thatprogramsdesignedusingbigdatahavehigh
accuracyandareeconomical.BigDatahasavarietyofdataandlargesothatitisjusthowtoprocess
andusethesedataforinterest.

ButBigDatacannotbeaccessedorprocessedwithtraditionaldevicesbecauseofthehugeamount
ofdataandmanyvariants.Sotoaccessitrequiresthelatesttechnology.Thisisanobstacleforsome
companiesandgovernmentsinutilizingthepotentialofBigData.Asisknown,mostgovernments
areheldinalimitedandlessoptimalmanner.Thelimitationsoftechnology-basedworkdeviceshave
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causedtheminimalqualityofpublicservices,lowbureaucratworkproductivity,rigidbureaucratic
procedures,andnon-optimalresults.

Thisiscausedbyavarietyoffactors,includingthequalityofhumanresources(HR)andtheir
workingdevices.Onlyafewlocalgovernmentsareabletoprovidethelatesttechnology-basedwork
toolsbecausethesefacilitiesareexpensiveandrequireprofessionalHR.Knowledge-basedworks
requireknowledgeofworkers.Thechangeinworkorientationisanewparadigmandchallengesand
obstaclesforbureaucratsincarryingoutefficientandeffectivebureaucracy.Thecriteriaforefficient
andeffectivebureaucracyistheabsolutedemandinmoderngovernment,namelyinordertoprovide
qualityandoptimalpublicservices.

Sentiment Analysis Architecture as Big Data Technology for Bureaucratic
Thedatafromsocialmediathatistheeasiesttoprocessistext.Textistheunstructureddata,so
thatitmustbeconductedthepre-processuntilthetextdatareadytobeprocessedinminingprocess
(Maylawati,Sugilar,&Yudhiantara,2018;Maylawati,Ramdhani,Rahman,&Darmalaksana,2017;
Maylawati&Saptawati,2017;Slametetal.,2018).Intherequirementelicitationphase,wedefined
severalrequirementsofbureaucracysentimentanalyzerapplication,amongothers:

1. Theapplicationcanreadthecorpusthatcontainsdocumentfromsocialmedia,suchasTwitter,
Facebook,orblogandnewswebsite;

2. Theapplicationcandotextpre-processing,suchaslowercase,tokenizing,emoticonhandling,
abbreviationhandling,aregularexpression(regex)removal,stopwordsremoval,andstemming;

3. Theapplicationcanconductfeatureextraction,eitherbagofwordsormultiplewords(n-gram);
4. Theapplicationcanconductfeatureselection,suchasremovingredundant;
5. Theapplicationcandotheminingprocesswithaclassificationtechniqueforsentimentanalysis

usingaspecificalgorithm,suchastheNaiveBayesalgorithm,DecisionTree,ArtificialNeural
Network,andsoon.Whereintheminingprocesstherearetwomainprocessesinclassification,
amongotherstrainingprocessandtestingprocess;

6. Theapplicationprovidestheresultofbureaucracysentimentanalysis.

Figure3describesthebureaucracysentimentanalyzerarchitecture,whileFigure4describes
theusecasediagramofbureaucracysentimentanalyzerwhichisrepresentationmodelofanalysisin
WaterfallSDLCafterrequirementelicitation.

Figure 3. Bureaucracy sentiment analyzer architecture
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The example of Sentiment Analysis Application
Manydataminingtoolsasbigdatatechniquethatcanbeusedeasily,oneofwhichisRapidMiner
(Studio,n.d.).ThisarticleusedRapidMinerastheimplementationexampleforanalyzingthesentiment
of bureaucrats and bureaucracy service in Indonesia. Figures 5-8 shows the process scheme of
bureaucracysentimentanalysisinRapidMiner.InRapidMinertherearemanytextanalyticextensions
thatcanbeusedeasily,amongothersAylien(Aylien,n.d.)andRosette(Rosette,n.d.).Allofthe
textminingortextanalyticprocesshasbeenincludedinitsfunctionssothatwejustcombinethe
functionintheprocessandrunit.WecollectthedatafromTwitterwiththekeyword“bureaucracy”
and“birokrasi”.Sentimentanalysisfromtextdatadependsonthelanguage.Everylanguageisunique
andhasdifferenttreatmenttogetcleandataandaccurateresult(Maylawati,2015;Maylawati,Aulawi,
&Ramdhani,2019;Maylawati,Zulfikar,Slamet,&Ramdhani,2018;Maylawati&Saptawati,2017),
andRapidMinerislimitedtoEnglish,German,French,Czech,andArabic.Foranotherlanguage,
RapidMinerprovidesageneralfunctiontoinsertthedictionaryandprocessit.

Figure5-8alsodescribestheresultofbureaucracysentimentanalysisfromTwitterdirectly.Figure
5showstheresultofbureaucracysentimentanalysisusingAylien,from100tweetsfromTwitter,
62tweetshaveapositiveopinion,32tweetsarenegative,and6tweetsareneutral.While,theresult
usingRosettequitedifferent(withthesamedatacollectionandillustratedinFigure6),wherepositive
tweetsare21,40tweetsarenegative,and39tweetsareneutral-.Eventhoughtherearedifferentin

Figure 4. Use case diagram of bureaucracy sentiment analyzer
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classifyingthesentiment,buttheimportantthingisfromthatexperiment(with100tweets)around
41.5%theopinionsaboutbureaucraticservicearepositive,around36%arenegativeopinion,and
around22.5%areneutralopinion.Itmeansthatthecommunityfeelsquitesatisfiedwithbureaucratic
services,althoughthosewhohaveapositiveandneutralopinionarenottoomuchdifferent.However,
itremainstobenotedthattherearealsomanywhothinknegativelyabouttheexistingbureaucratic
services.Thisresultcanbeusedasanevaluationmaterialforthingsthatarenotsuitable,notgood
sothatthecommunityisnotsatisfiedandhasanegativeopiniononbureaucraticservices.

Wealso collect 200 tweetswith the Indonesian language for analyzing the sentiment about
bureaucracyinIndonesia.TheresultofAylieninFigure7showsthatonly3tweetsthathaveapositive

Figure 5. The result of Aylien for bureaucracy sentiment analysis

Figure 6. The result of Rosette for bureaucracy sentiment analysis
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opinion,1tweetisnegative,and196tweetsareneutral.WhiletheresultusingRosetteinFigure8
showsthat1tweetisdetectedhasapositiveopinion,0forthenegativetweet,5forneutraltweets
and194tweetsforunsupportedlanguage.TheresultsofsentimentanalysiswithIndonesiantextin
RapidMinerhavenotbeencapableyettobeusedtoanalyzethepublicopinionaboutbureaucracyin
Indonesia,because-itisconstrainedbylanguageprocessingthathasnotbeensupportedbyRapidMiner.
Thoseresultcanbeusedasanillustrationofhowthepublicopinionaboutbureaucracy.Besides
that,theprocessinRapidMinerisanimplementationillustrationofsentimentanalysisprocessas
bigdatatechniquethathasbeenprovidedinarchitectureandusecasediagramabove(inFigure3

Figure 7. The result of Aylien for bureaucracy sentiment analysis with Indonesian text

Figure 8. The result of Rosette for bureaucracy sentiment analysis with Indonesian text
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and4).Themainideaisbigdatatechnologycanbeusedtoimprovebureaucracyservicebasedon
societyorpublicopinions.

CoNCLUSIoN

Bureaucraticreforminmostregionalgovernmentshasnotyetmaterialized.Thiscausesthequality
ofpublicservicesisnotoptimalandpublicsatisfactionislow.Therefore,thereformprocessneeds
tobeaccelerated.Themainobstacleinrealizingbureaucracyinaccordancewithgoodgovernance
isitshumanresources,namelybureaucrats.Mostbureaucratsareunprofessional,donothavethe
expertisethatisinaccordancewiththefieldandworkresponsibilities.Sothattheperformanceof
bureaucratsisnotoptimal.Anotherobstacleisthefactorofworkingfacilitiesorworkingdevices
thatarelimitedandsimple.While,thedemandsofthemodernbureaucracyareworkdevicesbased
onmoderntechnology,suchasdigitaltechnology.Bigdatacanbeutilizedbyregionalgovernment
bureaucraciesbecauseofthetwomainfactorsabove,namelybureaucratsandmoderntechnological
devices.Sothatthepotentialforbigdatacanbeusedoptimally.Thisarticlesuccesstodesigna
sentimentanalysisarchitectureandfunctionalmodelasbigdatatechnologyforbureaucracyopinion
insocialmedia.Theexperimentprovedthattheresultofsentimentcanbeusedasinformationto
evaluate,tomakeadecision,andtoimprovebureaucracyservicequality.
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Marginally publishable  
 
 
 

Recommendations for Review 
Manuscript requires major revisions from author(s)  
 
 
 

Your Editorial Decision 
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Comments to the Author 
This is an interesting and considered article around a relevant topic on the use of sentiment analysis to inform the 
shaping and betterment of bureaucratic services reform. The applied use of sentiment analysis has potential 
merit in this regard.  
 
There are several aspects of the paper which could be considerably strengthened, however, including more 
clarity in methods and results. Reviewer comments are provided separately for the consideration of the authors. 
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