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Forging digital public spheres for deliberative participatory budgeting:

leveraging technology for equity and co-creation
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Abstract
Public budgeting has evolved from traditional control mechanisms to a critical instrument for strategic planning and
promoting citizen participation. However, governments worldwide are facing mounting long-term fiscal pressures, compounded
by the limitations of traditional participatory budgeting approaches that often lack meaningful deliberation and may become
merely ceremonial. This research aims to address the question of how digital technologies can create and foster "digital public
spheres" that facilitate in-depth deliberation in participatory budgeting processes, leading to equitable and fair resource

allocation. This study employs a qualitative research approach using documentary research and narrative review methods to
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explore and synthesize knowledge regarding the potential of digital technologies in creating digital public spheres for deliberative
participatory budgeting. The findings reveal that the integration of artificial intelligence (Al), big data, and blockchain technologies
with deliberative democracy principles can significantly enhance the efficiency and transparency of budget management.
Specifically, Al and Natural Language Processing help make complex budget information more accessible, support predictive
analytics, and detect anomalies or corruption. Meanwhile, blockchain technology creates real-time transparency through
immutable data recording and smart contracts. Appropriate digital platform design must consider equal access, creating secure
environments, and the roles of moderators and facilitators in promoting quality deliberation. Despite technical, institutional, and
cultural challenges, creating digital public spheres for deliberative participatory budgeting represents a significant step forward in
public governance reform. This approach creates new opportunities to promote citizen participation that is equitable,
meaningful, and leads to more just resource allocation in society.
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unin

sulszinunafziaduamdnvesnmsuiminmsadanogise i Wiianmsllnaninsuidn
ANUNL 38T ULAENITAIUANLUULAL ﬂmaL‘i‘JuLﬂ%aqﬁaﬁéwﬁméqé’m%’umimqme%maq‘wﬁ‘ n13NIe6 U
ASEAY MItadey wagnsaseanulusdanaynisidmsiuvesiiduladiuds (Sicilia, & Steccolini,
2017; Kenno, Lau, & Sainty, 2018; Prayoga, 2022) nsdavhaulszanamessemdlng ldnunisiUasuulas
fiddyfusornaufedagtiu ludsusnvesnsiannUssmanisdarhsulssanuutiunsmuaumsldane
waznsidununuusuuiidmualy seunldfinsuuiuasugnisiniheuyssanauuusatuianu uas
Tugrmdsldiunisiidiusiuvecssrvuanniy egrdlsinudnadivesindiddaludunisadenaln
msfldusiuiiuiaswaziivszansam Insanzlunsldnaluladidvaiiedaasunisuinmwiseddnuay
nsanaulasiuiuvesusyanau ﬂaadwﬁﬁﬂﬂgﬁmsmuaLLmﬁ@1mia%ﬁaﬁuﬁﬂmaﬁ%ﬁ’alﬁawﬂismml,wuﬁ
dunudsnumie sulsaanadenuddyedbdumsiinafulamadaunasasegia nsadeay
ey LAZNTENTEAUAMNANTINUDIUTE ¥ (Dewi, Gamayuni, & Oktavia, 2022) Tuaudvinis n153delu
amnaulszanannsgldvenefediitudfy nefshnnaivlavesddmuiinnsiuivedisdeidos
Tuusazd Feazioudanuaulanidivinisiidsdulumainnaieaiv (Dewi, Gamayuni, & Oktavia, 2022)
nsiulndlaaruduiitaesandd wea. 2557 Wuduun daduddsdnvasnainvosaiviivniuas
mmﬁmmsasmm'aLﬁaqﬁm%’usﬁam‘ja@qﬁﬂim 9 (Dewi, Gamayuni, & Oktavia, 2022) agslsfin1usguia
ﬁaianﬁ’wé’uw%mﬁuLLsaﬂmﬁumqmiﬂé’ﬁz&Jxemﬂ?'iLﬁm%‘uaa’mmn FuAnandadedie q wu Arldine
AUANEITUAY Usernsgedy mﬁLﬂS&JuLLﬂaaamwgﬁmmﬂ WAYAIINABINITATUNATLIAY mu@iﬂﬁ’msﬁwﬁ
ﬁgﬁuuazé’mmaﬂLﬁ&JﬁLﬁm%{u (International Monetary Fund, 2024; OECD, 2025) MﬁﬁﬂﬁﬂiNzﬁﬁIﬁﬂ@ﬂ
fedevay 93 vewmdndusiuiasinluuseina (GDP) Tul w.a. 2566 warA1an15adI1agtd1lndsesas 100
999 GDP eludunenssell (IMF, 2024) uenandinisszuinvaslsalada 19 lduansliifiuianusiiu
Tunsdnrieudszanaiivdudeuls msususuuszanalnl wasmsiaunanuananselng 9 lunisudms
nsSuiienavaussrenluitmeszdulanildineiintunuinoy (Anessi-Pessina et al., 2020; Dewi,
Gamayuni, & Oktavia, 2022) qﬂ{]ﬁ]a;ﬂ’uﬁﬁmmiamﬁuLLa5ﬂszmuﬂﬁwﬂszmmﬁﬁﬂmqua WleUFuauna
SEWINUTINAAUAUAITITIE TN 9 ﬁ’uamuzmqmsﬂé’qﬁﬁaﬁaa&uJ'LLé'a (OECD, 2025)



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 10(2) : 271-295 (2025) 273

Tuusunresnnuimemaiinisduasunisidiusinvewssaaulunisusmsauussunaidl
mmﬁ’lﬁzgash@a (lasulaitis et al., 2020; Kuziemski, & Misuraca, 2020; lvanova et al., 2022; Valle-Cruz
Fernandez-Cortez, & Gil-Garcia, 2022; Salahudinc et al,, 2024) suUssuuUUTdIUsIY (participatory
budgeting) l¢¥un1ssensuluguznalnddyiinaelisemnvuiiduslasnsdunsinduladnasminens
A5y LLmﬁmﬁzquﬁumi%’masiw%wmﬂﬁﬁqﬁﬁisml,a:L%uﬁiimﬁamauauaammﬁaﬂmiﬁwmﬂmmaﬁuaq
guyusing o Ineliaudifyfunguuisveuuagnguiideslenta ddluedningnaziasainnisufia
uUszInailavindien (Lee, 2025 Thongmomram, Suntapun, & Singkaneti, 2025) KaNN13E1ALY VDI
msdahaudszanaegavinfisnsniinsssifiuanudeinisvesyuvuiivainvaloriiunssiusndoya
LAENITNAIUTINVOIYUYY AADAIUNITIATIERRANTENUVBINTTARAUTIALIUUTTLIADN1TN 52318
NINYINT miﬁa"sui"mﬁ"Ur;:iﬁei’mlﬁﬁauLﬁm‘f]u?aﬁwﬁﬁgiumiLLf{Tné’wé'fumme?ﬁﬁgmaqwﬂsxmmLLazLﬁaiﬁ
wllaianudiosnsvesyusuiivarnuangléiunisiionsan deanusavildriunalnnisiidusmmesUssvy
Wy n13UsER LiszauauAaiy wazn1sUszyuesulal (Suntapun et al, 2024; Thongmomram,
Suntapun, & Singkaneti, 2025) N15HAIUTINVDINALLDILAZN1TUTNWINIT0 (citizen participation and
deliberation) 3&LﬁuiﬂﬂgwﬁﬂﬁwmmﬁﬁmWﬁUWaluizuaUﬂiz%ﬁUVLmt‘J (Thongmomram, Suntapun, &
Singkaneti, 2025; OECD, 2025)

wiiaudszinauuuidsuzdiauslenalunsiinanulusdauazaruiuinveu winisuily
U dResedinaundyiudediianatsyssnis nanfenisildiusinvesdszmvuenanatofuiiiesisns
Tngaziasanszd Ay veanuUsI3auIveUsE Yy MNUIARsILanIanIsilosfiufiase (Kuziemski, &
Misuraca, 2020; Valle-Cruz Fernandez-Cortez, & Gil-Garcia, 2022) LONINHITNTTAYIIUUTLL LU

P

ﬁguauﬁﬂé’umaﬁumsﬁwlﬂqjmiﬁmﬁuiﬂﬁﬁﬁﬁagaLLazuUs:ﬁﬁm%mw ilesanmieauing q Ussautgymily
nsdoulesalddnemusenstuianssuuasnadnsvesyau (Thongmomram, Suntapun, & Singkaneti,
2025) Fovhamailhiuinnusiiulunisdmadnenmesanaluladndvalunisenssdiuamnmuos
nsUSnvmseuarnisitdausanlunssuiunmsulsznanady MadavhaudssnaRivadiauddyiiuty
Tumsifiuusgansnmnsdnuny duasunuilusda uarduadunsiidmuimvesianlddudsluns
UFMsIuUsEUI (Kuziemski, & Misuraca, 2020; Valle-Cruz Fernandez-Cortez, & Gil-Garcia, 2022) n1514
walulad 19U 5TUU e-budgeting uazwendLIAnideyatielvisguaaunsaiiuussavsnnnsinass
Uz ammwmawuaqmimsm AN NI AN RO SO0
ﬂmmwmwu (Justice, Melitski, & Smith, 2006; Oktaviani, & Puspitaningtyas, 2019) Jaygy1uszaug (A)
uazmsiisudveaniesinsvinliteyasuuszanuiitudeuaunsailuldlfesduninig (Lee, 2025) vauedi
walulagudeniwu (blockchain) mmmﬂgmmmiﬂsﬂaLLammmumWuaulummummgimamqu
toddty Tnsiamzegnaddunszuiunsintedniumassuarnsianusuyszana FNuAMaNURNNYRINNS
ﬁ’uﬁﬂsﬁ’a;ﬂaLLUUﬂixawaquéLLazlaiawmWsmﬂﬁammaﬂﬁ (Celestin, 2025; Directors Institute, 2025; Ibrahimy
et al,, 2025)

NVBIINHALAMUNINNYHINATY UNAMULIILUINBUAININITENIN “mAluladRdnaaIusnas 1wy

3
a =

duasy “funnanafidvia” MBesen1sUsnwmTeaidniunssuiuniseudssananuuiiduulaegnls
Werhlugnsdnassnimensivinfeuuazidusssy” unanuiifagunisvidludmguiuasidal§Ua Tuds
ngud] uneulagimunnsousnAntrinnausunannisveslssysUlnsuuudinymsediuiuyssanu



274 2.UM5a. (uyYemanTuazaIpumIans) 10(2) : 271-295 (2568)

wuuiidauson Tnefnaluladidaidusdundoundnlunisadne “Mufinansidvia” uenainiasinaue
LANMTYTINMIIINB ST UANIYITIsImane TRl AunseenLU LU STIN LU LT dIusm 1ol AR
nsdnassninensfinseuaquuasifusssubetu ludwfod unaruiasausuumaiidususssudmsu
mMseenuuUkariunannesuAdtafiinsnausmaluladang 9 wu Uayay1Usediug (A Teyavuinlvg
(big data) wazudenivu (blockchain) ulfifiesnseduamnmrssnsiidausiuvesdssrrulunisdai
sutszanm nousszyuaziauonumaLilanuimedumaia a0ty uasTausssuiionainduly
mMswAsuugsTINAvIaRdTalwUTTINAMASY

uudAuazVguiitieadas

nsfnwnAsafunisadsiuiinadirafioaiuadsutssauvuidmundainwie
Fududesendunisysannisseninteainwulfandn tun Usznsdlnsuvuuinemidonasiiuiinas
sulszanmuuudus uasmalulafnavatunsudmsnady madenlesszwinuudamariiastieadn
nsPUMSIATIETiAsaUARNAMTUNSTANNgULUUMS TN suUssInanTusEAvBAmUasABUALB SHEAIN
ABIN13VDIUTLYVUBENIUYIAT
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(A.A1. 2000 - 2025) Tnglaud Ay fivauiuienansiiafinnlugae 10 Vfiusn (n.e. 2558 - 2568) il
Joyadianuivadeuazazyiouwnldunsiauveanaluladfdvialutagdu nsmvuetiaaaidaina el
MsfnwansadamsiaunsveuAnuazmaluladintesldededeiiles

mnesiteyalinseunuiAniiysanms 3 wnAandn Usnsusn Aeuszasulpsuuuuinumie
wazfiufinans Futiun1siinseindnnisuaznalnuesnmsaitsiuiidnuniseduseaisisae Usensiiaes
fosuUszanauuuidusin fjdlianevisuuu wadns uazdedrinvesnsiidusilunssuiumssulssinn
wazUszn1sgavnefomaluladfdviadiunisuinisniasy Falas1zsiunumues Al, big data way blockchain
Tunsieuaiisussansnimuaranulusdla nsevuwiniiysanmsitelinmsineianudoulouar
Dussuy

nsdanseideyasidunisegraduszuuiiellddeasuifanuindefiouazaseunau Fususie
nsdnvanamyteyanuusziiundn 1Hun uuAnuazmgud nsdifnwinazUszaunisal maluladuasiedesile
wazANUNNIEuazTaI iR mﬂﬁ?ﬁaﬁ%ﬁumﬁm%uLﬁausﬁ'ay‘amﬂl,mmﬁm 9 leszynIIMLATIALANGNS
naendudodunuiiddy %”’umawiamﬁamiﬁmmwaé’wﬁmEJmi’imswﬁuasammsﬁaaﬂalﬁaa%’wmmLG?J’ﬂﬁ]
Fadnigtudnenmvssnisaiisiuiina1siavia uazgariifensadsdeazulnenisysainisd efumy
waaiie il dtoagUiifianmindefiouaznsoungu

nsAnuiddesinfiddyvatsdsensigideldsunmurasianfinnsunlumsfinumanisding
Fodriausn Ao dedrinlumairduvasdeya Tnsienansunassiamiidestialdsrslunisidfmiesens
avsfieslumannilnen savenasideusenwduusniniennamdnguuazniwilng o1alildsy
nsraililumsfinwadsd desfnfiaes Ae Fosrialunisdnidenienans lnemsideniamzionansiffunly
Nsasifinsnsaaeuanmetailvideyauiadiu Wy s1eaumaia nislenaisainuszaunisal
aaUfURndsladlasunsiian envlildfunisiunfinnsun dedriausenisiiaw de dedrinvesian
Tun1s@nw ilesnnnisiauimaluladidviaiiniusiags deyaunsdruenadnadoviesinisiamunlng
nEannnfunusmdeya wsdosiingariie Ao nansenuienisduasizidoya Tasdediiamani
913dHAraAINATOUARNTRINNSALATIEaYa Tnglangludulssaunisalasaannnisiluu ialuusun
Funnsraiu

madenlduummaideidenuamiamumnzanesndeiuingUszasdvosunanuil esanidu
nsfnwUsIngmMsaimadsauiduden Jafsrdesiuujduiussenitaunanmangul Wszrsulasuuy
USnwinn3e sulsvunamuuiidiugin) dunisuszandldmalulad (Al big data, blockchain) Tuusunaes
MsUImIniafy Mdedsaandieliausovhanudilaluddnifsntfunssuiunms anumng waz
Uszaumsalifetesiumsiidnimvesszrsulunszuiumssulssanallugaaavia

nsadreuiinansidvaissuuszanasuuiidudauidalinganide (forging digital public
spheres for deliberative participatory budgeting)

msdsuudasmaneluladlugeddvialiaalonalmidmiumsufsunssuiunsautszanauuud
drusan Tasiawiznslémaluladilygseiug (A) Gnandn (big data) uazuanivy (blockchain) (ioas
“fuiinanshdvia” fdaasunmavinyvimiedadnuasmadnaulatuiuvesUsseeu nmsnausiuimelulad
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i it fuUssansanuagarulusslavesnssuiunissulssana uddsairslontalunisd
dudmivifisuazdusssudmiulszrsunnngs

1) unumves Al uag big data Tunisaluayunistsnemnseuazdayaiedn

wlulad Al uag big data Wnanewduiaiesdeddnylunisufifnssuiumssudssanauuuiidiusau
TneanmnsaifiunuamvaamsinwmieuszmssinaulavesUssmuldoeaiiioddny deil

1.1) miv‘iﬂﬁ%’aa&awammﬁifu%’am%’ﬂﬂﬁdw n5Uszendly natural language processing
(NLP) Baduanvmilaves Al lfarsnsidsundasiiddylunisdemsieyasulszanafuussaneu NLP 98
Trideyasulszanaiidudouaunsognasuuasiausluniiussssuiiladng (Arana-Catania et al, 2021)
welulaBiianunsoutastonuifanaiafisndenisieudlalinaedutoyafiddsdddmivssmou
"l Tnenisldmaiingng 9 19U n15uyer (tokenization) n1sanAlsiiususIu (stemming and
lemmatization) wazn3fdnditlisndu (stop word removal) sievilienanseulszanaifiaudaauuay
rladnedu Tnen1sfinunues Zatonatska et al. (2024) iBafunisussgndldisnag NLP lunistinsied
sulszanadumsdestulsumauandifiuisinsnmueaneluladilunsilideyamansfuiidudoy
ladietu uonani¥sunaanutsald NLP iiednsigidaiauauuranUssemulusuuuutoaudild
Taseadns iliansnsadinlannudesnisuasanunfiuresUsynsuldedredivssansamunniy (Egers,
Malik, & Gracie, 2019)

1.2) msdnnzifeaaniseliion1siaassminens Al uar machine leamning Iiidalenialy
N13A1ANTIIANABINITUINITAs sgTuawIAR demalisguiaanunsadnassninennsiaegaiiussdnsam
1nTY (Patel, & Jacobson, 2008) mr-ﬂ,uiaﬁméwﬁﬁd’;aiﬁsqusnua”nmsmzﬂaﬂ']almj 9 Tunsdnasminens
Tngldsunuunisdnviaudssanauniuaifuaudfy NMsiassiteyavun g SeneuiuuTinIsaE
wazAIANIIalaul TR N1siaraLarUseliuyseansamueslasinisaisn e LLaxmiisqﬁuﬁﬁiﬁﬁ
UsgAvsnmifleiiuussansnmnisdnasamineins (Darwish et al, 2025) luuFunvesnisuimsauussua
A3 Al aansavhlsiteyasuussinuidudeunaredudeyaiithluldlsdess Tnedielfyusussyussansam
wagAIMNIsalNsInasInsnenslul o laegrauaiug (Valle-Cruz, Gil-Garcia, & Fernandez-Cortez, 2020)
msldwalulad machine learning Tunsmanisalsuusennalasuniseeusuegnesnineming Ing Willems, &
Stouthutsen (2024) léiaansalinmelull 2028 esdnsfieiesay 50 ald Al ilovaunuAZMsAIAMISRILUY
fadadldinann

1.3) n1sszyaulivszdniatmuaznisnaia nsld Al lunslesiendeyanianistunuy

1 o

Soalnfldnaneiduedoflefinsmddumnsaiuanuiiaund nssdou wiefanssuiiinasdelunisléane
suUsEan (Patel, & Jacobson, 2008) 3xUU Al anansadsgsiguuuunslidieuarseymnuiinndiiens
Usiiamayasanienmsuimsdanisilivmngzay Tag Skandul (2023) I§ussendldinatia machine leaming
futeganisdadedadsdmivlasinisdeatvouy uasuandiifiuiwssAnsnmuosnisunsgiunaiv
svsdeyalasnhsnuiifuguakazmsszygUuuunisnain saimelulad Al fsannsntisannssves
nsdnvinsuuszanalusunsuldednaunn Tnsnsinsziyadoyavuialngjifliedumsvuvunazaiis
mmL%auiwL%qmiﬂziwdwiﬂnmimLLasﬁﬂﬁummﬁﬂﬁm (Patel, & Jacobson, 2008) n15l4A30sile

machine learing lun1snsiaduaruRaUnfaznaeidudiudidgvenisusuleusz@niamuazannis
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ade osmnannsasyyuuiltulumslieiliongan wu maiunslédeneumsdendadenaiia
masnadmiulasislasaisiugu

1.4) nsatfuayunisindulefiduindoudiedoya nisdrassaniunisalauyszausing
Wumalulad Al uaz big data religimunulouisuazyszvruanunsadiunadnsiidululdainnis
sindulaludiusig 9 (Maerge et al, 2021) walulafvaitelinsinsgianiunisalanyid (scenario
analysis) wazn1susiiunansenuvealgutsaunsavinlaegnesindnazusiugr nasldszuu Al lunns
atvayunisdnduladerisliussynvuidlafedodinve s uUssanulasNansEnuueINIsLaenaIny
AU fiuandiaty uaﬂmﬂﬁmiﬂizqﬂsﬂ%mﬂu‘laﬁ Allun1siisendeyavuinlngigaelisguia
aunsnvhaandlanudesnisvesgueuldesadndauntu Insnsineideyaninundsing q 1wy
dodsauooulayl msdmannuAaiu uagnsidmuluunanrefuddva Sevaglinsdnasssulszana
asvioumuiaInsiuTasesUsyaneuldnndy (Engstrom et al, 2020)

2) unumves blockchain Tunsadrsarmilusdlauazainuindede
walulaBudenulaunissensuinddnennlunisuinanulusdasasausuiaseulunis ade

a3y Tnslanzediebsluniunvesulszanuuuuiduiy weluladiiiaueisnislndlunisarsany
Pndlasgninadguasussanauriunalnilsdlawagnsaaouls

2.1) mstuiindeyaitlianuisadsuuiadld (immutable ledger) anavtAvdnvesudonivy
Afunstiufindoyauuunsznequiuasliaunsadsunadls vlsimnduneuresnszuaumsdndedndig
waguleurgsulszunuamsatuiiniludytuendszinnaisisaelasgislasndy (Chen et al, 2018a)
nsAnwIves Rejeti et al. (2023) Fiifuiudenwuanunsadavifuenussnnuuuiealniitldawnse
Wasuwaslddmiusuyszinumaiguarssnssumeinisiu dehsanlonialumsuimsiansiligndevie
MY Tulssweauszuumsindedadrsildudenvuldimasidunsudud® 2018 Lmeumasﬂu
Funnaouuuidn wimaluladfiiauntuldadedennasiifnaynitukiu smart contracts Anmlusda
flaasnsauy (Skandul, 2023) mﬂ%aaﬂLsauiuﬂimumaiwaﬁyﬁywamimmvmmﬂgmmsmmmumiuawma
dyvazieiuisuussiuanuauysalvenszuiuns

2.2) anulusdlanvusealnd nsldvdenaulunisdnnissudssanuniasgiieliuss vy
annsndfedeyanisdnarsuarldineGunSldlaonsauasiui msreganssumamaiuimun vy
(on-chain) shisfanunsadavidaydiinseunquussmissusglauvuisealsl ssnssumenisiiuynsenisay
gndufinuuudonivuuazannsaiuldlaennau Feliiszduanulusdailsinedannou esantnydnsiu
yesigurazlalimnauiiinisdensodumesidn gsnssumsnsturesnmhssusierdimifiazueadiu
"Lé’shuﬁagimuﬂwﬁummms (Skandul, 2023) n3@nwaes Ibrahimy et al. (2025) WgafunsTdudoniay
Tunrsdnvisudszananuuiidunumdidnnselndluealadonuin msnausunalulagudenwudiiu
npsganasuaulusila anusuilaveu waznisiidiusiuvestszasuluuinissguradiannselng
msfnwiszytgmdlussuusuussnauuniidnimsdidnsednddtor iy msnansUinemide
@510y MsAnmNEuuUUTEIN ML UTdusmilidsme nnsildusamvesuszauiidn Jymanu
Tusdla uaganudssannmsdansdeyailaimnzas

2.3) nsl4dyandanies (smart contracts) ian1stsduldulovie nslddynndaasesvaels

L Ag]
4

n1sidndngsudszuiandulilnedaludfidevssqReulufimnun ann1TunInuLeIveyBdLazLiy

q
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AuSURRYEU (Umocracy, 2025) smart contracts aunsatiawfinaanulusdanazanusuiinseulnayily
Faauiwosddeulvlathaiidesu fodeufiagdniunisuisesis uenanildstsananusnduluns
USrananadIunUIDILazIoNas Feanu15aUsEndanauaziiy (FasterCapital, 2024) froteiilanmuie
1514 smart contracts Tun1sdanisauussanauuuiidiuson feslilssrvuannsodus asmeuuy ua
Anumasiiulassmslutiesiuld emnslusdlauazyszavsamussszuuilugnsiuturesnisiidausa
yosUszrvumazanuiionelasienssuiunmsiiugua 1w ludlomnuesainesuaus daldhunannesudld
vdanuusnlddmsunisildusinvesusyanau (Umocracy, 2025)

2.4) NIs9aaUdaUNEU (traceable audit trails) UABNIUYIBASINEUNINIIATIVEOU
Adaaudmiunnisdadulanaznislidne iedestunismasauasiiuauivinveu mstuiingsnssu
nanedudsilianunsadsuuiadls Jestunsinnisteyariuudgnsisasulnunaziiureulidoundunie
AUFINTIUDBNIINYY wiasdoyanuasufedmiunisiuesiguiassnateiduudenau wazasiiusslov
fidpauansszmaifiotu fo aruluidlauasemuiuinteuiiauysaiuu (Skandul, 2023) nisdafainiedie
UeNITLUTIFA (Brazilian blockchain network: RBB) 1fusogaiiivesnsuszgndlimaluladifiondly
YaynraulidlingdavesUssvrvusiosyuia Ausiuilasening court of accounts of union (TCU) way
Brazilian development bank (BNDES) fi3nguszasdiiioutluninulailindaiivszainsumdaiivetzuia
siusy fuimsmaluladvessguianunidluusdaldutsiunmmedanluwifvealagnanseasisagin
“|3etnsudonivuusida (RBB) anunsniUdsunlainisiuveueissdnsasisuslunivesnnulusla
UszAnsnn wazenuvaendtldegnauuen” uilduthmnendnues RBB Aonsliauiuiaveuuniy
Aeaiunisldaneansisas (Skandul, 2023)

3) mssanUUUUWaANBSuATIALad S IN s Y Teiitnnnw

N150NLUULNAANDTUARTIAG MTUIUUTTIN MU UTd ST N Tede A Taflanannisves
Uimﬂ%‘tﬂmEJLLUUU"?ﬂmm%LLazmmc?fmmiﬁmmﬂumwaqpﬂ% nM3AN®IAINATAlAIe 9 wansliiuba
mudAnueIIeeniUUTidIai M sTidumiinunmuaz vy

3.1) qmauﬁ'ﬁﬁﬁ%ﬂwaumamﬂa%m N15ANYIYBY Shin, Rask, & Tuominen (2022) 1Agafuns
THunanesu Decidim lulasanns OmaStadi veaileusadenuanslimiiufaninudiAgyvoIn1sesnuuy
uwanvlesufinsounqu uwanleuiiussansnnsesinuautRddyvaretszns Taud msiddefivindiey
msiauedeyaiidilading indesilodmiunseduneedaiivena uaznalansrundeausuusiaz
n1sasAzuLY n1sAnEnuiunaanasy Decidim Wiuiddrauvuadmivuszrsulunsiauslode
suiaunfuideinaueaiios uazdnduleszuidelauefimnzauiunsasas uudsswesUssvulud
W2 N19ITEIReIfUN1S00NLUUITUUNISaIAELULRITad S uU s ulag Fairstein, Benade, & Gal
(2023) FiFuinnisesnuuusuyssanuuuuiidumuandstuludvesisnmsiidasesuuugnueliuany
anudeananiiolasinisdng q wazdinisfinnudesnismaiignauiefnuaiilasinislaaaslésu
msatuayy nMsfnwmuifidsudonssliuunisdeutoyanisasasuuuiiuansoentdinntu wu n1sdn
FufuuaznsnIzIEAzILL INNINFULULTINENTT Wy MsasnzuuuoulA fliifnduaniniudeanisli
suUszunszatses adusssiiunluilosasnuianylasinis n15@nwiwes van der Does, & Bos
(2021) Wigafunsdavheudssnauuuiidiusaneeulatvessenauseswaus Siniuinauddyves
nseenuUUTdNEs TSN IMde Msnwinuiusiinanlesuazainanisnszate auAguiiviniieuiu
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Hefaiuayusazdndiudoiaue wifldldfgauszamlidimnsedvneeeulategiwinine myidy
wugtirinnsadaussglasasindetounduluumanrlesuausoulotosiails

3.2) nMsafanwuladauiivaeadsuazindefio nsafsanwndoufiviafiuasndouas
u'ﬂL%'aﬁaLﬁu?ﬁﬁﬂﬁmﬁm%’umsa’qLa'%mmsﬁfhuiwﬁﬁ@mmw A15ANWIV8Y Esau, Friess, & Eilders (2017)
Aeafiunseenuuuunanesueeulatinuit nseenuuudanuddyes1eds lnemsiesenidalsedntves
nMsUinwiessulatuuunanwosusniiuanmetusandiifivinandnuugnsseniuudmanenmuninues
nMsuSnwmnte unanvesuiifiusansnmeisinalndesiunisliniwiliivungauuagnisinuiay
Uaonsuuesdaya n15Anw1vaq van der Does & Bos (2021) wudnismiamsndunseaionlailiiiilugnis
Tnwitlaignin Fafmnededaiih “mandunseadomvesmseiuseeeuladifudssndumnlaidesns
TmseAuneuanvindrenwmeuae” egrlsinunisesnuuuunase sivnzaudansdidusdiosinaln
mMsSnwanuvaeadefimunzan n15388ves Zisenowe, & Stempeck (2025) Wigafuunanrlosunisidiu
sddranviunanrlofuifiazuuugsluinusinisusediu 6 Usenis 1dun anududl aauidede
msudhdsld uazmmanmnsalunsusush Taedidermuamanaiafiesiian auaudininsouagu n1stoaiu
YoyaiuTaunss uaznisndunsesilusdla fidervglunaznssunisnisildusnddvanuin unanresy
wianiidiauduen deield ihdsld wasusudld

3.3) UNUIMYBLEAUA (moderators) hazdUsEaIueIU (facilitators) UNUIMNVBILALALAY
fusrauaniluiiufinanaidfaiiniuddesstenunmusamsuinwmiie Tnsvaelvigidrdmanunsa
FadvunisyeeAuselunguidn q frenseiidivuanan uaglinistdiusmivinioutu nsideves
Lee et al. (2020) WAenfu “SolutionChat” uanslifiudisamdfaesmsativayudpuanuuiealnsidmsu
nsedusenuuiilassadeiildumm sevuitelipuaarunsadanismsaununldesisdivssavsamunntu
I@mLawwwiuamumimmmma’mmmumn mﬂmmiuia& Al MmmuuauuwmLLammsmwi‘m
msUinwmdedinuningstuuasiinraussauuiniu n1sAnwves Schafer (2023) Apafumsoonuuy
Uizmﬁﬂlmamwaﬂumu’nmsaiwﬂgmmmmmuﬂivmﬁﬂlmmmaLﬂua&‘wmma widn1snaaesly
WUIN1INITUTAYINITORBN QNI VOIUNAR WD TUNAIBLIT 2981915 Meta Laa319 oversight board
detaslunmsdndulafeatuidonuasMuusidanesfiy unaarlesuieafuimdmaassiunszuiunis
Usnwmnielusesiulng nmseonuuudssndulneddadeiesdisiinnududouvesnisairangunasii
mmsammzmiﬁahui'amaqQ’ﬁdauié’ﬁuutﬁaﬁwawwma N13398994 Curato et al. (2017) ay Spada, &
Vreeland (2013) dliftuinmsusnuwmieRavafieenuuvethamngauaansatelinaunsnanuanssny
yoanainsrunafislogluuinnssuuszvdulaeildlefiva waziliannsadeduldfeaudiomasain
Houadifuinudifiesedafen Usslonindnvesnsinwmiessulategfinsdaaiuamnuminfienssmning
Usgruiidnsu

s unanle fuRTTRd T sTnauUTduT i nvndeiafesiiliivanein dous

nseenuuumAiafiduaiunsidmsmivinien nsaieanmuindeniivasnsouaziniede Tuauds
msmsTUUNMIguakarUsEauATusEAvEn M manausimelulad Al Snadn warudenivuidnd
winn1svesUszsdUlnsuuuuinumuiiessdisadisiuiinanshdaiiuade Ssaunsadaaiunisdadula
safuifigua ez lugnsinasmminensiivinfiouuaz dusssludsnn
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AauTimMeazuuImauily
nsmeluladadrauldlumsadeiuiinansdnsuaudssnauuuiidusndainvmIewdaiu
AraTmMevaeiin dautssdusumedaluaufnuviimeduantuses Saussse nmadilauazudly
AT iognsaseuaquindudsddydmuanuduievesnisidsuiiugsssnAvafivialy
WUsEannAsg
1) anuimedumnaiiauazdaya
1.1) anuvaesadsvastayauazainuludiuda anulasademslaesiinaeduaiuing
nanlunsimulassadsiuguddveaisisuy iesanamudssesni slasnssudeyauaznisasidindeya
M9N1513U N3ANYINEY Sherman (2024) Tlifiuindgunauazusiniistestulasinislassaireiugiu
Favaassnzdddiumdundstusmadhsidllauiinsmnsaoulasyaeaiian muguvions
nsggniameslastaieiiug AN sodmanssnUog it dydenudsmisluues sifeananmis
lowosiuwilduivlnegemasaufiafisuduwumstafulunssnmnanudasndodoya nsfnuimes Keck
et al. (2022) wuiidlewrswgiaasulugsuuuuaivauazesulat foAnANAINIDD UL ML IIR AL
mssnwanuvaeasdedeyaliegsinss Ssuanavesinsdealinnudagnlunisadiauasusussuulindgsy
fufanAumani uena1ninisnwines World Economic Forum (2022) seyirlutlagiiuiidosiismes
Adrmgileiueuinniy 3 Swawinlan dsawnsalinnudugimalsives naaouuazinwiany
Uaoafevosszuy wasinevsugaulufuguoundodda anudesisnaniifeddnediedsduniunues
sudszanauuidiusan esandeyaninisiutesdeyadiuyanavesuszvvuiiinsaunssuaunis
sodlasunisundesegramungay
1.2) aunmuazanuwdenlinuvasdoys Jymieyaiiliauysal ligndes uiermeuauisa
Tunsvinusauiuseningudeyaduguassadifysenisiauissuviulssunawuuiidusuiiva
NM3ANYIVDS Sun, Zhang, & Fang (2021) Lﬁ'mﬁumﬁﬁﬁuaLLammUaamﬁa%@yjaiuqﬂﬁﬂmé’f”us'?ﬁﬁLﬁudﬂu
Hatugnannnssuinaditilanhdszaunmstaunidfistndeitansmaveluladuasuinnss
msUszgndldiiiatu egrdlsfiony matanistoyanmunmgsdsnaiuamuime Jaymnisudausndoyalu
WieusIeN1sane 9 WuglassadiAgsenisulsiudeyauaznisliusnisuseggueg1aiuseansam
N13ANY1v8Y Gopisetty (2025) WudMmeusguIan1e o desnisidnfwasudsludoyaseniteiuuay
fuuszanmuitelusnsansisas ﬂmmﬂammmLL&Jﬂmml,muﬂiumﬂﬁm‘mﬂ'ﬁLLmﬂwuauaLﬂuLiamwwv
AawarlifivssBvsamm nawunisdanmsteyaasaumauazuloueiitundousetoyaaztisienouveuin
ma’mma’iwﬂ’]{mamawagaLﬂuaaswLLauﬂiwaumsmaaﬂiummumwﬁu
1.3) mMsysannsszuy guassamamadalunisidenlosssuuadviadidudoudnimetuduniy
vhymedndny Tne Green (2024) syinesdnsamasgnaswisiiannszuuiiiienvensonissmdniumalulad
astelal szvuiiuaifnueeufanguuazanuannsolunssesiumaluladlval vlinnsudguas
mawauszuulmhIululdenn ua Kelly (2023) Fldiuiniasgindunisuussuuififndaranenissu
weluladadvall msUfulsssuumarivionisiuseseuduldiulsgiuddviaatilminelfana
Fudou thlugnseensuiiarinuazlymmsihausindy swwuszmnaidiauagulouionisadsiidusnly
masgiareeuneneslunmaisuuanmaiivia nsasmuilumeluladlml msufulgdlasaiaiugiu
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wazlusunsunisilnevsudndudeaeivurdedifniusutseaia Juindesordonalnnisszaunuidu
WINNTTY
2) anuvimeiuan iuuasInussy

2.1) msdedunisiAsuudas AnudesvesszUUTIINISLATYAAINSTIRUAEAUIEMSILUY
fuRuduguassndidysenaUdsuriugszuuaivia Tag Jerab (2029) Flifiudsnisiensuganusediy
msvianuitilanainvesnszuiunisivasunuamisidva luninais suguleosiunuinsEuIuNg
Wasuwlawnsfdvadunmenswitddguaimiglunisimunewanidialuniaasisagy fufeides
funtinauvateiuaulunaasisaguiwdyiumadeniunisseniuniesodunisilasunlas nanseny
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Table 1 Summary of digital technology synthesis for digital public spheres.

technology main Roles benefits challenges

Al & NLP - simplify complex budget - reduce data complexity - algorithm bias
information - improve prediction accuracy - need for high-quality data
- predictive analytics - corruption - technical expertise
- detect anomalies requirements

big data - analyze budget usage - real-time insights - data security concerns<
patterns - data-driven decisions - big data management
- support decision-making - optimize allocation - infrastructure costs
- assess policy impacts efficiency

blockchain -

- create real-time transparency
- immutable data recording

- smart contracts

- complete transparency
- prevent data manipulation

- reduce human intervention

technical complexity

high energy consumption

- specialized skills required
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Aauandly (Figure 1)

FanauanuuTasmysannswalulading 4 Whdunannesuidviaiietonleildulddiudenmun

/

I

Digital Public Spheres for Participatory Budgeting

Al + NLP

—

\

| Big Data Analytics |

‘\ Blockchain Ledger |

[

Integrated Digital Platform

]
]

{

Citizens
Propase

- Vote

- Monitor

[

+
Policy Maker

- Analyze Data

- Make Decisions

- Evaluate

l

Government

Agencies

- Allocate

- Track Results

l

Outcome: Equitable and Fair Resource Allocation

\J

|/

Figure 1 Model for creating digital public spheres for participatory budgeting.
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Table 2 Comparison between traditional and digital participatory budgeting.

comparison dimensions traditional budgeting digital participatory budgeting
information access limited and complex easy access and comprehensible
participation ceremonial, time and location continuous, anytime anywhere

constraints

transparency post-Implementation reporting real-time transparency
monitoring through oversight agencies citizens can monitor directly
speed slow processes fast processes

corruption prevention post-implementation auditing preventive with Al and blockchain

audd eI sadisiuiinasndrafiuries s teuldifiuainnisdnuves Fischl, & Muldoon
(2024) Awanslviifiuinlasanis D-CENT uag DECODE lafaludramiinlunisussquimuienianisiiies
amszns fe Msdnszfovyurunenisfionfioaiissiunaion maadundsUsznvuiunisiidusom
Tagasdlunmsdnauls wagmsidsundasandumanisdles winazdamudnsalumsiilidewesszvvu
lasunissuile dndulalusienisaiiunis Jausiulunisdnvineudssanauuulidinsiy wasiidiusuly
auAnvesINeseuuleuy widnwinnuimeiieafunaiuiunnasnss

HansEMusan1sinAuguaiesiulazaTaAnnsya LYY

wdngudeUszdngannisnuluusda ansgowsni tnmals waziuguanslifiiiuineuyssanauwuud
duswausauiulamshituguaviesiunaraiafnisvessuvuldegiedifvddny nmsfnwives Wampler,
Touchton, & Kumar (2021) seyindleldfumseanuuuegnsfiuasduiiunisluuiunitdes e sulssanm
wuuiidiusiuuszauaudisalunsusulssnmsiiduguarieaiy wasiiddRensatiuatafnisvosmey
suUszanauuuiidsmsjatiuninenslugadummuddyuesyueu nszarefunuansisuz il
fisnglddes Usuussanuansavesisuialunisaireneldainn® uagdanuisidesiunisanasves
NITANVDINITN N1TI8U83 Gherghina, Tap, & Soare (2023) LﬂEnﬂ‘Uﬂ’1'ii‘Uiﬂ’]iLﬂiiJ'Wﬁﬂi’nf[ﬁuﬂ‘uﬂidﬂm
LLUUNﬁ’Jui’JmLﬁNiMmuMNL‘U’]i’JiJaWiJ’l'iﬂLLﬁﬂQﬂ’J’]@Ji’JﬂJNaMLL‘UQLLﬂiﬂ‘UuLLauﬂ’]iﬂJﬁ’mi’JNVIaﬂ‘Uuiu‘mfﬂ
naos USJIJ’]“U‘LJIUV]E]QG‘UL‘W@@LW@Uﬂ‘UF’]’J’]M'EﬁﬂL‘lNU’Jﬂ‘UENﬂ’]iLU‘LJL‘i]’]‘U@QLLauﬂ%’]ﬂJW\‘iWEﬂ“«] Uszmvudaimu
arundilafidtuieatunsiituguaresiu fauiussdafiudunsedmiunsdiiunsuasuandliiiug g
nsildusaniigs uenanisulszanauuuiiduimsnaadu “Tsafounador AffAusTIUniauinye
mqé’qﬂuLLazmmim’mva’ﬂ%ﬁﬁ%u (Thongmomram, Suntapun, & Singkaneti, 2025)



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 10(2) : 271-295 (2025) 287

unumvaamalulaglunisdaaiunisiidiusiu

nsUFTananelulad Tnsawzarumienlinurestoyainiuuasiaiosiionisduininsmas
WMy 1513’11‘0@mnﬁm"?umaaawﬁmmmamﬂmﬁL’%'amfﬂ “Computational Diplomacy” n15An®1984
Helbing et al. (2023) \igniu “Democracy by Design” menenufvusveuwaLaziiufiiuiigesiildsuan
foufe “Digital Democracy” TutadldA¥itduun fauauladfiniulunisldmaluladnsvaiiednass
sUsuudszasUlneiifinsdidausiuanniu nsfnwissuunes Shin et al (2024) etuiniasiionda
dmiunisildusmvesUszvrunuinaiesdensidmsniinatiefiunisivavesteyannuss vy
g55una ogslsAnudeunnsesilanisugnszylumsineunsdonamnuiuinveuseUssrmuAsiuisnis
dndulauleuts nansendn uarnisUsediu nsdunumaridlitoyaiddniidquanastorisdiundans
Tussuuilneiadesienia msidetlmiuiszuuinaniesfloniviansssauasaaniunisufduius
FafunagfuszrinaUssrvunay Ssutadmiunisidusnlussueutssansulag

nsanszdanudululdlunsussendldluuiunyssmalne

mstszgndlfnAniiuiinansdvafionutssnauuuiduialuuiunessamalnediidenanas
mnuvhmefiduendnuaiiane nmsinseianwiadenninisiios dau uazimealuladvedlne wuiy
Hhdefisedenmsthluuftivansusznns nandeludugaudwesuiunling Ussmalnedlassadsiiugiu

'
o

aiauudlussiunil Inefisnsmslidumediiniiguaznmsiirfseunsaldearsiiunivats ulsure
FUIaRITaLAs UL TsAanSvosUssinalnylfadsituguiiddmumstautssuunisuImsniadguuy
i uennivssmelnedusraunsallunsdarhautsssnauuuiidnusulussduiosiusguda Tnsame
Tusgfumaunauazesdnisuimsdusiua dadupunnuiiddydmiunmsvenenagszuuiava

agnslsfinudsnsiianuimesanzvesuiuniveiidesfionsan ﬁzyjmmmmﬁaua%wmqﬁ%ﬁasij

Winawazyuun uTesEnIanguenglazszaunsnuiunnasiu Sinaduguassedrfgdonisidniien

Ne D) )

)

Wity Samsssunisiidiusiumenisideseseulnefifuiunsimsndiisnaagnsmanidssnisuans
muAniufitaus nadudesidadenisuinumieiladniinies vusiReriunseungrneiifeadostu
n1sAuATesteyadiuyanauarn1sidiusInvesuszrvulunszuIunsuUseudwan1snsusul e
HiesesiusTuUATia

dmuuumensuszgndldimunganiuuiunlng essudusenismaasniseslussiuiieaiu
ywadn TnsdeniiuiifidaumioudulasiasiuguuasivszaunsallunisidusuvesUssrmuogudy
sz UmsRdunsfiazdunou Funnslineluladfuguiiiilade udeesimuilugssuud
Fudoumniunuanunionveslinu nsadrsanudlanazsouivanuszesuiunisinousuuas
Aanssuaderrmaszudnidudsuiu safinsesnuuussuulfaenadesivmusssulne 1wy msldniwi
Wlade nrsdaguuvumsiidrusauivanzanfudnuvasdinulng uaznisairsnalniidaasunisuans
muAniludnuuriaassduaglidauds

AnuiidunazauAnve sz UTEIUsIY

amJizaJmquﬁ?i'mi'mlé’%miaau%uu'meﬁuiugmsLﬂ%@qﬁaﬁﬂﬁmﬁm%’umiﬁﬁuaLLaﬁlsTlﬂﬁu
A3ANYIT8e Sinervo et al. (2024) seyieudsBudumnuimeisaiusessiiuguauaznisdnms
nsuansnsae osdUsznevdAgUssnmisueanisiiiuguaiididufounuimuesssvu UnUIMYes



288 2.UM5a. (uyYemanTuazaIpumIans) 10(2) : 271-295 (2568)

Uszrnvulunismfuguaidsduanunsassiuiusuuszanauuuiidiudn fadueIosfionisildiusou

AszrvuaninsaiidvinasonsuimsasisazuarlinumiddysernudBulugmeaszvsdlag
n3AnwIed Abbasov (2025) Flifiuindnenmusssulsssnnuuuiidiuimeigluifunmatifugua

Viostiu Fupunnisiseuaniivuussnaresisuasusidssdumininsiusznounmsiidiuiie Taeliussssu

<
a K

fiavsyalasnsslunsléaeiua® wihnwvssmauvuiidmsussfunadiusuiuvoradadudmned
walna usnsagnefuuureslunesly 1w msawnpmlﬁﬂs:ﬁmwaaﬂzu,umﬁmLﬁmﬁ’uﬁwﬁumméwﬁm
vosuUszanmanznelumhenusgue enaduduneusteluidululy

wialuladdsazdiunumadglusuianvessulssanunuuilaiuin uwwanrasuflaaiuisaveienisi
s vhlidsvrsuanelasims eiuseeeulal wazatnvuuudsaiatfunsdrassaudsrainaldnetu
MsfnwIes Schugurensky, & Mook (2024) WAgafiusuUszanauwuuiiaiusiuwazniswaunesdunanslsi
Wininsulssanauuuidnsuldfunstauasnssensussrinasemannanglugng 35 Ui Sudslésu
msengesindu “uinnssuvssrdulnefidnasunisasundassnay dinanulusda Sumdouninumi
Wenwagauduuinnssy waztelinisfinvmaiios”

Gﬁ'aﬁ'lﬁ'ﬂLLazﬂfnuﬁﬁmaﬁéﬁmaag

WU UIZIAULUUTEIUINAZTARNENINUIN LASIAUNTYAUANMIMIEUaIBUTZNIT NTANYIVDY
Silvia (2024) szydeameusssnsiedyfunsdaihaussamssarsuinstdusuiisiie
YaINguIIBYOU ANMFLeInsisgalasnaUszlovinansides wazarmeindiuinlunisdniunis
ogdlsfion dneamlunisitugnsiidnialussueutszsulpsuarduaiunishiuguaiaseunquvinly
sulszinauuidiusuduededieddnlunsdanmsiuiymunedsiimasianseussuulseasulnglan
Tutlagtu

nsAnYILaY Bartocd et al. (2023) WignfueuiArvesiuUsEIauULTidLsImuazinnans3delu
auARt i fumsnumwIsIanssusEUUilRuuuasuAnieSullefulymiemsluusasduneuves
sulARvesIUUsEInaMUUTiduT wazdiliaunssiraferiuunumvesinnsilesuazfianis vde
Sadnuarimilunisesnuuusulssinauuuiidusmuassiiuninalnnmsiiduinldsunsaue U
annsoldsuusdleninnderdiieiumsldiniedlomalulaglumsseaunisiidausa

mMaUsziiuusEaniuaveunuusiaasiivnaus

NNITAUATIZ mauawmwLmumaaawummmwawmLauauﬂﬂ&me’LumﬁLLﬁlmﬂmmmﬂmﬁuaa
sulsznauuUidusuuuuR iy Swdenndestunisdnuives Wampler, Touchton, & Kumar (2021) fiszy
mwﬂswmmLL‘uummusaummwmﬂiw?amsmﬂuaLLa‘wamuummammsmmsqmulmLualmumiaammu
pthapnazsdumslussuniiaesiung  msnausiumelulad Al big data uag blockchain laiieaustae
Winuszansainuazanulussla Lwi€J’amm5ﬂamsﬁaﬁﬁmﬁﬁﬁmﬂmizwLLUU@%L?\M Toganizlaniniseia
AsUSnwMTaadnuarnisnanasufisnis (Salahudin et al., 2024)

GrLY
msassiiufinashavaiiesuUssananuuiidiusiudauinvmnselunmsinivdrmind gy luns
Ufsunmsmiiuguaniady mawaiusaumalulad Al Big Data wazudenwuddundnnisveswszysulae



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 10(2) : 271-295 (2025) 289

wuudInwmdeldifssudifindseansnmuazaalusslavesnisudmsauuszana uidsaislonialmaily
nsdaaiunsildusmesUssnvuiivinfionuaziinnamng

NansEMUTidRayaInnsAne Useneuse 3 fAndn Usznisusn Aensilasuntasnszuiusicienn
Msfidaumuuuisnsgnisuinwmniedsdniifienuvane Usensiiaesdonisairanalnlvallumsnsiaaey
warassanulusdlanuuealmifivssmuiluannsodndsld uassznsiiawdensdalonalinguuevey
LLazﬁﬁasﬂamaﬁLﬁEJﬂ,umiﬁﬂaﬂﬁ]ﬁmwﬂsvmmmﬂﬂ?‘fu

Tuvazianuinmedumaia aaidu uayiausssudndeg ugiaINNIANYIAIN wandliiiud
ﬁﬂamwuvmmamaaLmeqqumiasNaammfm,mu nsudoya uardidrmnanintu arwdnsaves
mssiunsiinamaziuegfuniseenuuuiiseunsy mimiﬂﬂgummﬂumu uazsyjasiuegssioiiiesly
msUuUsaLasnsEUULi e uaussnuFeIsTiUAsunUasesdenalugafidiia

wLJwumt.uuﬁdaua'wlﬂﬂﬁﬁﬁ'{]muwﬁamyszﬁuwﬁm%’usﬁamwianmaﬂsmﬁﬂlmaﬁ’wm ugitdu
Fumeudiianumnegsruunisiifuguaiifinisidauiuuanevauosndu ludrenafivszsvuddn
ynadiunmsdrdulanemadonnniu sutssinauuiidusaulileniafimeinlunmsiissrsulaen
Tnd3nAuuszau aaudifimuaulovissiufaulssnauuuiidusliladunmeass udiduany
Fndudmivemanvasnisiiugua

PatauauuziBaulaung

naiunAnitufinasidradiesutssinauuudidnusmdainvmielugnmsufifetetesende
asandunislunateszavediadussuu lussdugnsmansuiend Ssutansdnrhunumiunsulssunu
Avauisnffinseunqunisliimeluladidalunszuiunssuuszanamnzdu dunssdumaauise iy
vieadu mugludumsuiuusmsz ey dRuussnanesngmnefiieadedisesiunislimalulagiava
waznisidiusinvesussrvulugduuulng uenandl Madasdtnnunansiisuiaveunisiuuaziiy
auaszuvIUUsTnaRdanuUTidusmashs s dunuifaneiidanunarasandesiu

Tuszduanntu nsamululassadrsfiuguAivianszszuuanulasadonslaweiindaundadu
A uduiiugu vazdefumsiailusunsunisiinevsuidadududmsuisunsuasussraulusunsly
weluladfdvauasnsfidiusulunsidmsnaigastsaiednnnuansofisidu msduaiumiusuile
5ENINN1A5F N1AnYY kazn1alserdanlunsiauiwnannesusuuseuufIassylin1samn
APUAUDIAIFDIN LIS suasnmdaEy

dwsusesuUfifnig nmaBudusenmveaedilumauiauazesdnsunasesduviodiuruinidntey
wéreguenenalugmnsnulngiuastaaneudsuayaisunidouiifian nnseenuuuunaresuifldaudne
sesfunatenwn uazidslddmiudiinisuazggeengdudsddgfoliiAnnisddiusnimvnion
TuvaziAeaiu msaunszuunssuilnnudaiuiasussidiunanslinuedisieiosasdrelisyuuiing
Usuussuagsinnnetnaasinae

datauauusdmIuguuR

dmdunhsnudy masuduanduiiugiulaglisidudeddinaluladidudeududusnazvan
guassAlunsiuiy nsasaiuledvieneundinduine q Biuszvwudhdsdeyasulssanauaglviany
AaciulsifugaiEuduia msafremnulindaiunailussdasasmsnevaussdedelausuuryeassunu



290 2.UM5a. (uyYemanTuazaIpumIans) 10(2) : 271-295 (2568)

081993388 mugluiunmsamulunmsiaunmiuiuasvinuzveadinii astsaisnguiudunsedmiv
st luszere

firmIaazinifensduaiundodafdinsidmmeassihlulfoRaiuassefiunalusses
817 N158319LA30U18IT8 T2 NINUNIFINTNGUSFAERS alulad wazdiauaianiazyrgliinnis
nanuasuenuiuazUszaunsaififian msudamans3delidunnujiaifuitRamsanluldldaias
YIYAATDIINNTENINM U uazNISUHUR

mAnvuLazaAUszdudunumadylumsdaasunmsianunanie suuasiedesdefine vaues
AUABINITVRINIASTHALUTEYITU N15TIwadeANudilakaginweAdnalvnulsssvu lnsanizngy
WgunalazEadeny WwtwanATIABLE IR ITE Yuzfinisimiiidh fuasaraseumsldauiidu
sysusariiUsEAvEanastivasanulusdlawaranusuinveu

nsadiiuiinansdavaiiesuuszanauuuiidusudsinvmiedessaudniiennynmadau
nsasmulumsiauisiumalulad yaains wagsvuuuimisdans sauansiidetaduiulunisada
dauiiuszvmuidiusmegiuiaduasliiunsinasminensidusssy Wuddududmivanudise
Tuvhefign mnudisavesmsaiieiuinasidalsildinanamuiuadsveaneluladifivsognafion wita
Mnmsfivszaswneuilenalunisfdnmediinnumng waznsinmsdaduladusuyszanuasou
ANFDINITUATAINUAILAIAYVDIFIAUDE U

Faduauuzdmiunsidelusuian

9INAITNUMIUITIUNTIULALMTIATIZTRTOUAGY @ m50sEyfiamesnsidelueuanldvane
Usens fail

Usensil 1 msfnwiiisfuisafunisesnuuunagnisiniunisunanvesuadnaiiduaiunis

a

U3nwmi3eidednodnauiiase n1sinwives Congee et al (2023) Flfifuinlunisdnwfieadestu
Uszrnsulaelugaddvia dnidmsidssvunmsmumussanssuuuuilasaiafionsudoiuiiugiuuas
tiaueteaguiiiiades

Usznsil 2 meddeiieafunsvessuiasulssnanuuiidiusimanseduriesiulugsedussuas
sedunddudsidndu nsnwives Khutkyy (2017) szydulevisaisisassaadeliaiuisaiang
Uszadulpsuuuiunuldsndely iemnureusssunazifuiunuieinsveaszvvu fufeaudsuudas
warfinsfidiuiuuazAivianintu enuldlindalugfiswns sefumaadeulmmaidiosiis dgmdsay
waznsifuguadilifiussansawyhateanuveusssuvesiguiatazaisnudeanslugduanidull
dnsumalaiuasraszenUlnenasuimamssasiaty

Usznsil 3 ms@nwidisduiieadunisinnisendludaneifiuuaznisairennudussaaluszuy
sulssnauuildus R Wudshdyiedesiunsidenuftfuarairsanuminieslunisdiis

Uszmsfl ¢ msiduiieaiunsysanmswnAnauddudidvsdssanauuuiidmmdudeddy
dmdumsiuflefumnuvimelanluamsseil 21 Wiel¥nsdnasmineinsaussmousertmngnswauni
dadu

dadnfinvasnisfneuasuansenudonadns

nsAnuiiideditaiiddgyfonsiiandeyaniogiidundn deerviliuindoyaideUszdngann

O]
a v o &

el URe3 wenaninsimwinaluladfdvianiuisuudaseginaiionavhlideyauisdiudiadle



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 10(2) : 271-295 (2025) 291

agalsimudedrinmanililiasmeunmaiveansinw uidunstliiuiaanudndulumsfnwseiies
wagn1vaaed U URluuSTunAuansneiu

AUBUAN
unanuiidudiuniawemansfinuive Tasinsidedeuifins 13oe “winnssunisdanuiiioasns

uauduuds - Nugruveslszysulnesndnvallng” nanuidellasunuaanyunsidenazuinnssuain

o o

drinnunsideuiena: yuduasunguidednenings Fyaaun Na2A660622)

GHEELRNGR

Abbasov, R. (2025). Why participatory budgeting is the future of democracy. Modern diplomacy. https://modemdiplomacy.eu/
2025/03/11/why-participatory-budgeting-is-the-future-of-democracy/

Anessi-Pessina, E., Barbera, C., Langella, C., Manes-Rossi, F., Sancino, A., Sicilia, M., & Steccolini, I. (2020). Reconsidering
public budgeting after the COVID-19 outbreak: key lessons and future challenges. Journal of Public Budgeting,
Accounting & Financial Management, 32(5), 957-965.

Arana-Catania, M., Lier, F. A. V., Procter, R., Tkachenko, N., He, Y., Zubiaga, A., & Liakata, M. (2021). Citizen participation
and machine learning for a better democracy. Digital Government: Research and Practice, 2(3), 1-22.

Bachtiger, A., Dryzek, J. S., Mansbridge, J., & Warren, M. (2018). Deliberative democracy. The Oxford handbook of
deliberative democracy (pp. 1-32), Oxford Academic. https://doi.org/10.1093/0oxfordhb/9780198747369.013.50

Bartocdi, L., Grossi, G., Mauro, S. G., & Ebdon, C. (2023). The journey of participatory budgeting: a systematic literature
review and future research directions. International Review of Administrative Sciences, 89(3), 757-774.

Cabannes, Y. (2004). Participatory budgeting: a significant contribution to participatory democracy. Environment and
urbanization, 16(1), 27-46.

Carter, L., Desouza, K. C., Dawson, G. S., & Pardo, T. (2024). Digital transformation of the public sector: Designing
strategic information systems. The Journal of Strategic Information Systems, 33(3), 101853.

Celestin, P. (2025). The future of public sector budgeting: How digital transformation and blockchain are improving
transparency and reducing corruption. Brainae Journal of Business, Sciences and Technology, 9(1), 277-288.

Chen, G., Xu, B, Lu, M., & Chen, N. S. (2018a). Exploring blockchain technology and its potential applications for

education. Smart Learning Environments, 5(1), 1-10.

Chen, Y. H,, Chen, S. H., & Lin, I. C. (2018Db). Blockchain based smart contract for bidding system. In 2018 IEEE International
Conference on Applied System Invention (ICASI) (pp. 208-211). IEEE.

Cohen, J. (2007). Deliberative democracy. In S. W. Rosenberg (Eds.), Deliberation, participation and democracy: Can

the people govern? (pp. 219-236). Palgrave Macmillan.

Congge, U., Guillamén, M. D., Nurmandi, A., Salahudin, & Sihidi, I. T. (2023). Digital democracy: A systematic literature
review. Frontiers in Political Science, 5, 972802.

Curato, N., Dryzek, J. S, Ercan, S. A,, Hendriks, C. M., & Niemeyer, S. (2017). Twelve key findings in deliberative democracy

research. Daedalus, 146(3), 28-38.

Darwish, N. Y. A, Alghzzawi, A. M., Algisi, E. I., & Shkoor, A. S. (2025). Big data revolution: enhancing financial planning
and budgeting strategies. International Journal of Multidisciplinary: Applied Business and Education Research, 6(3),
1044-1055.

Department for Communities and Local Government. (2011). Participatory budgeting: A study of its impact on local
areas. Bressenden Place. https://assets.publishing.service.gov.uk/media/5a74e08040f0b65c0e845331/19932231 pdf



292 2.UM5a. (uyYemanTuazaIpumIans) 10(2) : 271-295 (2568)

Dewi, E. A,, Gamayuni, R. R., & Oktavia, R. (2022). Bibliometric analysis of public sector budgets. In Proceedings of the
4™ International Conference of Economics, Business, and Entrepreneurship (p. 121). European Alliance for
Innovation. https://eudl.eu/doi/10.4108/eai.7-10-2021.2316237

Directors Institute. (2025). Blockchain technology in enhancing governance transparency: How distributed ledgers
improve board-level oversight. Directors' Institute. https://www.directors-institute.com/post/blockchain-
technology-in-enhancing-governance-transparency-how-distributed-ledgers-improve-board-lev

Eggers, W., Malik, N., & Gracie, M. (2019). Using Al to unleash the power of unstructured government data:
Applications and examples of natural language processing (NLP) across government. Deloitte Insights.
https://www.deloitte.com/us/en/insights/topics/emerging-technologies/natural-language-processing-examples-
in-government-data.html

Elster, J. (1998). Deliberative democracy (Vol. 1). Cambridge University Press.

Engstrom, D. F., Ho, D. E., Sharkey, C. M., & Cuéllar, M. F. (2020). Government by algorithm: Artificial intelligence in
federal administrative agencies (NYU School of Law, Public Law Research Paper No. 20-54). SSRN.
http://dx.doi.org/10.2139/ssrn.3551505

Esau, K., Friess, D., & Eilders, C. (2017). Design matters! An empirical analysis of online deliberation on different news

platforms. Policy & Internet, 9(3), 321-342.

Fairstein, R., Benade, G., & Gal, K. (2023). Participatory budgeting designs for the real world. Proceedings of the AAAI
Conference on Artificial Intelligence, 37(5), 5633-5640. https://doi.org/10.1609/aaai.v37i5.25699

Faridoon, L., Liu, W., & Spence, C. (2025). The impact of big data analytics on decision-making within the government
sector. Big Data, 13(2), 73-89.

FasterCapital. (2024). How blockchain can help increase transparency and accountability. FasterCapital.
https://fastercapital.com/topics/how-blockchain-can-help-increase-transparency-and-accountability.html

Ferree, M. M., Gamson, W. A., Gerhards, J., & Rucht, D. (2002). Four models of the public sphere in modern
democracies. Theory and society, 31(3), 289-324.

Fischli, R., & Muldoon, J. (2024). Empowering digital democracy. Perspectives on Politics, 22(3), 819-835.

Gherghina, S., Tap, P., & Soare, S. (2023). Participatory budgeting and the perception of collective empowerment:
institutional design and limited political interference. Acta Politica, 58(3), 573-590.

Gimmler, A. (2001). Deliberative democracy, the public sphere and the interet. Philosophy & Social Criticism, 27(4),
21-39.

Gopisetty, L. (2025). Rethinking digital transformation in the public sector. RTInsights. https://www.rtinsights.com/
rethinking-digital-transformation-in-the-public-sector/

Green, A. (2024). Digital transformation in the public sector: Overcoming the Top 5 Barriers. Reading room.
https://www.readingroom.com/insights/digital-transformation-in-the-public-sector-overcoming-the-top-5-barriers

Gutmann, A., & Thompson, D. F. (2004). Why deliberative democracy? Princeton University Press.

Habermas, J. (2020). The public sphere: An encyclopedia article. In J. Habermas, S. Lennox, & F. Lennox (Eds.), Critical
theory and society (pp. 136-142). Routledge. https://doi.org/10.2307/487737

Hanisch, M., Goldsby, C. M., Fabian, N. E., & Oehmichen, J. (2023). Digital governance: A conceptual framework and
research agenda. Journal of Business Research, 162, 113777.

Helbing, D., Mahajan, S., Fricker, R. H., Musso, A., Hausladen, C. I., Carissimo, C., Carpentras, D., Stockinger, E., Sanchez-
Vaquerizo, J. A, Yang, J. C,, Ballandies, M. C., Korecki, M., Dubey, R. K., & Pournaras, E. (2023). Democracy by
design: Perspectives for digitally assisted, participatory upgrades of society. Journal of Computational
Science, 71, 102061. https://doi.org/10.1016/j.jocs.2023.102061



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 10(2) : 271-295 (2025) 293

Hujran, O., Alarabiat, A., & AlSuwaidi, M. (2023). Analysing e-government maturity models. Electronic Government, an
International Journal, 19(1), 1-21.

lasulaitis, S., Nebot, C. P, Silva, E. C. D., & Sampaio, R. C. (2020). Interactivity and policy cycle within Electronic
Participatory Budgeting: a comparative analysis. Revista de Administracao Publica, 53, 1091-1115.

lbrahimy, M. M., Norta, A, Normak, P., & Nowandish, H. (2025). Transforming e-participatory budgeting with blockchain: Boosting
transparency and citizen engagement. /EEE Transactions on Engineering Management, 72, 1376-1403.

International Monetary Fund (IMF). (2024). Fiscal monitor: putting a lid on public debt. Washington, DC: IMF. https://www.imf.org/
en/Publications/FM/Issues/2024/10/23/fiscal-monitor-october-2024

Ivanova, N., Morunova, G., Fedosov, V., Kuzmina, S., & Kankulova, M. (2022). Long-term budget planning based on simulation
models in the context of digital transformation of global markets. Economic Issues, Problems and Perspectives, 25.

Jerab, D. A. (2024). The impact of digital transformation on public services. ResearchGate. https.//www.researchgate.net/
publication/383836540 The Impact_of Digital Transformation_on_Public_Services

Justice, J. B, Melitski, J., & Smith, D. L. (2006). E-government as an instrument of fiscal accountability and responsiveness: Do the
best practitioners employ the best practices? The American Review of Public Administration, 36(3), 301-322.

Keck, M., Gillani, S., Dermish, A, Grossman, J., & Rihmann, F. (2022). The role of cybersecurity and data security in the digital
economy. Policy Accelerator. https://policyaccelerator.uncdf.org/all/brief-cybersecurity-digital-economy

Kelly, P. (2023). 5 Challenges of digital transformation in the public sector. https://blog.govnet.co.uk/technology/5-challenges-of-
digital-transformation-in-the-public-sector

Kenno, S. A, Lau, M. C, & Sainty, B. J. (2018). In search of a theory of budgeting: A literature review. Accounting
perspectives, 17(4), 507-553.

Khalil, L. (2024). Overcoming digital threats to democracy. Lowy Institute for International Policy.

Khutkyy, D. (2017). Participatory budgeting: An empowering democratic — institution. Eurozine.  http.//www.eurozine.com/
participatory-budgeting-an-empowering-democraticinstitution/)

Kuziemski, M., & Misuraca, G. (2020). Al governance in the public sector: Three tales from the frontiers of automated decision-
making in democratic settings. Telecommunications policy, 44(6), 101976.

Lee, S. (2025). Equity in public budgeting guide. Numberanalytics. https.//www.numberanalytics.com/blog/equity-in-public-
budgeting-guide

Lee, S. C, Song, J, Ko, E. Y, Park, S, Kim, J, & Kim, J. (2020). SolutionChat: Real-time moderator support for chat-based
structured discussion. In Proceedings of the 2020 CHI conference on human factors in computing systems (pp. 1-12).
https.//doi.org/10.1145/3313831.3376609

Maerge, A. R, Norta, A, Tsap, V., & Pappel, I. (2021). Increasing citizen participation in e-participatory budgeting processes. Journal
of Information Technology & Politics, 18(2), 125-147.

Milakovich, M. E. (2012). Digital governance: New technologies for improving public service and participation. Routledge.

OECD. (2025). Govemment at a glance 2025. https.//www.oecd.org/en/publications/government-at-a-glance-2025_OefdObcd-
en/full-report/medium-term-and-top-down-budgeting_183afc67.html

Oktaviani, R. F., & Puspitaningtyas, D. P. F. R. (2019). E-budgeting for public finance transparency and accountability.
organization, 18, 19.

Palacin, V., McDonald, S., Aragon, P., & Nelimarkka, M. (2024). Configurations of digital participatory budseting. ACM Transactions
on Computer-Human Interaction, 31(2), 1-28.

Patel, H., & Jacobson, D. (2008). Factors influencing citizen adoption of e-government. In A Review and Critical Assessment.
Proceedings of the 16th European Conference on Information Systems, Galway (pp. 9-11). https://aisel.aisnet.org/
ecis2008/176



294 2.UM5a. (uyYemanTuazaIpumIans) 10(2) : 271-295 (2568)

Prayoga, A. Y. (2022). Research trends in public budgeting for half a century. Innovation Business Management and Accounting
Journal, 1(4), 104-116.

Rejeti, V. K. K, Chandra, G. R, Vardhan, T. V. S, Sai, T. M,, Srihas, S., Saleem, S. K, & Anand, D. (2023). Government bidding security
management system using blockchain. In Conference of Innovative Product Design and Intelligent Manufacturing
System (pp. 97-109). Springer Nature Singapore.

Ryfe, D. M. (2005). Does deliberative democracy work? Annual Review of Political Science, 8(1), 49-71.

Salahudin, S., Sihidi, I. T, Karida, K, & Firdaus, M. (2024). Digital budgeting transformation and future challenges: A bibliometric
analysis. Journal of Govermnance and Public Policy, 11(3), 257-270.

Schéfer, M. T. (2023). Designing diigital democracy. Digital Society Blog. https./Avww.hiig.de/en/designing-digital-democracy/

Schugurensky, D., & Mook, L. (2024). Participatory budgeting and local development: Impacts, challenges, and prospects. Local
Development & Society, 5(3), 433-445.

Shah, A. (2007). Participatory budgeting. World Bank Publications.

Sherman, J. (2024). Finding security in digital public infrastructure.  https://www.atlanticcouncil.org/in-depth-research-
reports/issue-brief/finding-security-in-digital-public-infrastructure/

Shin, B., Floch, J., Rask, M., Baeck, P., Edgar, C., Berditchevskaia, A., Mesure, P., & Branlat, M. (2024). A systematic analysis of digital
tools for citizen participation. Government Information Quarterly, 41(3), 101954.

Shin, B., Rask, M., & Tuominen, P. (2022). Learning through online participation: A longitudinal analysis of participatory budgeting
using Big Data indicators. Information polity, 27(4), 517-538.

Sicilia, M., & Steccolini, I. (2017). Public budgeting in search for an identity: state of the art and future challenges. Public
Management Review, 19(7), 905-910.

Silvia, K. O. T. A N. . D. I. S. (2024). Participatory budgeting: A pathway to inclusive and transparent governance.
https://www.europarl.europa.eu/thinktank/en/document/EPRS _BRI(2024)762412

Sinervo, L. M., Bartocdi, L., Lehtonen, P., & Ebdon, C. (2024). Toward sustainable governance with participatory budgeting. Journal
of public budgeting, accounting & financial management, 36(1), 1-19.

Sintomer, Y., Herzberg, C., & Rocke, A. (2008). Participatory budgeting in Europe: Potentials and challenges. International journal
of urban and regional research, 3X(1), 164-178.

Skandul, E. (2023). Budgets on the Blockchain: Maximally Transparent Transactions. https.//institute.global/insights/tech-and-
digitalisation/budgets-blockchain-maximally-transparent-transactions

Spada, P, & Vreeland, J. R. (2013). Who moderates the moderators? The effect of non-neutral moderators in deliberative
decision making. Journal of Deliberative Democracy, 92), 1-31. https.//doi.org/10.16997/jdd.165

Sun, L., Zhang, H., & Fang, C. (2021). Data security governance in the era of big data: status, challenges, and prospects. Data

Science and Management, 2, 41-44.

Suntapun, C, Singseetha, T., Singkaneti, B, & Thongmomram, C. (2024). Empowering citizens to enhance quality of life: The
“Public Sphere” Initiative in Suphan Buri Province. Local Administration Joumnal, 17(2), 245-260. https:.//so04.tci-
thaijo.org/index.php/colakkujournals/article/view/269946/185265 (in Thai)

Thongmomram, C., Suntapun, C, & Singkaneti, B. (2025). Revitalizing democracy: The transformative power of participatory
budgeting in the public sphere. Local Administration Journal, 18(1), 149-178. https://s004.tci-thaijo.org/index.php/
colakkujournals/article/view/274359/187467 (in Thai)

Umocracy. (2025). Unlocking the potential of smart contracts in democratic governance. https.//umocracy.com/articles/
unlocking-the-potential-of-smart-contracts-in-democratic-governance-051025-054441

Valle-Cruz, D., Fernandez-Cortez, V., & Gil-Garcia, J. R. (2022). From E-budgeting to smart budgeting: Exploring the potential of
artificial intelligence in government decision-making for resource allocation. Government Information Quarterly, 39(2),
101644.



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 10(2) : 271-295 (2025) 295

Valle-Cruz, D, Gil-Garcia, J. R, & Fernandez-Cortez, V. (2020). Towards smarter public budgeting? Understanding the potential of
artificial intelligence techniques to support decision making in government. In Proceedings of the 21 Annual
International Conference on Digital Government Research (pp. 232-242). https.//doi.org/10.1145/3396956.3396995

van der Does, R, & Bos, D. (2021). What can make online government platforms inclusive and deliberative? A reflection on
online participatory budgeting in Duinoord, The Hague. Journal of Deliberative Democracy, 17(1), 48-55. https://doi.org/
10.16997/jdd.965

Wampler, B. (2000). A guide to participatory budgeting. International Budget Partnership.

Wampler, B. (2012). Participatory budgeting: Core principles and key impacts. Journal of Public Deliberation, 8(2), 1-13.
https://doi.org/10.16997/jdd.138

Wampler, B, Touchton, M., & Kumar, N. (2021). How participatory budgeting can improve govemance and well-being.
https://Awww.publicdeliberation.net/how-participatory-budgeting-can-improve-governance-and-well-being/

Willems, E., & Stouthutsen, K. (2024). How Al can help your company set a budget. https.//hbr.ore/2024/11/how-ai-can-help-
your-company-set-a-budget

World Economic Forum. (2022). Global risks report 2022: Chapter 3. Digital dependencies and cyber vulnerabilities.
https://www.weforum.org/publications/global-risks-report-2022/in-full/chapter-3-digital-dependencies-and-
cyber-vulnerabilities/

Zatonatska, T., Kharlamova, G., Pakholchuk, V., & Syzov, A. (2024). Natural language processing methods application in defense
budget analysis. Studlies in Business and Economics, 19(2), 290-307.

Zisengwe, M., & Stempeck, M. (2025). What you should know about digital participation & Al. https.//www.peoplepowered.org/

news-content/what-governments-should-know-about-digital-participation-amp-ai



