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Abstract. The aim of the study was to develop an adaptive model of e-budgeting that would contribute to strengthening
the financial resilience of territorial communities amid wartime and other crisis challenges. The research methodology
was based on the mix of systems, comparative and structural-functional analysis, as well as on the best international
practices, in particular, the Finnish OmaStadi system and the Ukrainian E-DEM platform. The results of the study
demonstrated that effective implementation of e-budgeting has a positive impact on the transparency of governance
processes, increases public participation and the optimal allocation of public resources. The analysis revealed key issues
hindering the implementation of digital budgeting tools in Ukraine, including: low levels of digital literacy, insufficient
infrastructure, weak engagement of vulnerable population groups in participatory budgeting processes and the absence
of integrated mobile services. To enhance the financial resilience of territorial communities in the face of crisis and
wartime challenges, a multi-level model for improving the e-budgeting system is proposed. This model encompasses
directions for improving participatory budgeting practices, a system for their evaluation, expected outcomes from
model implementation and its impact on key components of financial resilience. The proposed model for improving the
implementation of electronic budgeting systems in support of the financial resilience of territorial communities has
a potential to illustrate how areas for improvement influence the criteria of electronic budgeting systems, leading to
qualitative outcomes. The practical significance of the study lies in the possible application of the adaptive e-budgeting
model by local self-government bodies, civil society organisations, analytical centres and state institutions that monitor
the financial activities of territorial communities
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¢ INTRODUCTION

In the context of ongoing economic and political chal-
lenges, particularly amid full-scale war, the financial re-
silience of Ukraine’s territorial communities has become
a key element of endurance, as well as national recovery
and sustainable development. Ensuring effective budget
management, transparent allocation of funds and citizen

engagement in decision-making processes has become not
only a tool of effective public governance but also a factor
in societal consolidation and support for local financial re-
silience. One of the promising mechanisms contributing to
resilience is e-budgeting, which leverages digital platforms
to enhance public participation in budgetary processes.

Article’s History: Received: 23.06.2025; Revised: 28.10.2025; Accepted: 23.12.2025; Published: 12.01.2026

Suggested Citation:

Gordiienko, L., & Kunitsyn, O. (2025). E-budgeting model in the architecture of financial resilience of territorial communities during the
full-scale war. Development Management, 24(4), 8-19. DOI: 10.63341/devt/4.2025.08.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0003-4971-6264
https://orcid.org/0009-0008-7552-7946

Gordiienko & Kunitsyn

E-budgeting enables citizens to influence the allocation of
local financial resources, thereby promoting transparency,
accountability and efficiency in the management of pub-
lic finances. The potential implementation of e-budgeting
represents a fundamental shift in the interaction between
local authorities and community members. By integrating
digital tools into budget planning, execution and moni-
toring, territorial communities not only increase citizen
involvement in governance decisions but also strengthen
trust in local self-government bodies.

The relevance of research in the field of e-govern-
ance, including the digitalisation of budgeting processes,
is widely recognised within the Ukrainian academic dis-
course. Studies of digital governance and e-budgeting in
Ukraine emphasise the promise of participatory budget-
ing for community development. For example, Ye.V. Ma-
liarevskyi & V.O. Barannik (2021) examined participatory
budgets in Ukraine. They concluded that empowering res-
idents through local budget initiatives could drive social
and territorial development. O.P. Basyuk (2022) analysed
international experiences of digital budget optimisation.
The researcher found that automating budget processes
and embedding strong financial controls is crucial. A con-
ceptual model for Ukraine’s public finance digital trans-
formation was subsequently proposed. N.Ye. Skorobohato-
va et al. (2024) investigated how accounting for wartime
expenditures affects community budgets. Their research
highlighted challenges in tracking and financing essential
services under martial conditions, and proposed the ways
to manage those challenges. M.M. Pityulich et al. (2023)
identified key socio-economic determinants of communi-
ty development. In their research they showed, how such
factors affect the financial resilience of territorial com-
munities. V. Kruhlov & D. Tereshchenko (2024) explored
adaptive budgeting under crisis. They argued that digital
tools could enable more responsive public financial man-
agement during emergencies.

J. Davies et al. (2022) used qualitative fieldwork in
Scottish local councils to study embedding digital par-
ticipatory budgeting. They found that formal adoption
of digital participatory budgeting requires well-trained
mediators and adequate resources, otherwise entrenched
bureaucratic practices can stall innovations. K.S. Wack-
owski & L.Yu. Gordiienko (2025) analysed digitalisation
of public services drawing on Poland’s experience. In
their paper, they noted that while digital platforms can
improve service delivery, they must be tailored to local
institutional contexts. However, it should be noted that
existing studies pay insufficient attention to the local
level, specifically, territorial communities, instead ex-
amining e-budgeting, participatory exercises and dig-
italisation of finance primarily at the national scale.
Furthermore, there is a near-complete lack of publica-
tions analysing the impact of full-scale war as the most
critical shock factor on the financial resilience of terri-
torial communities. Financial resilience is defined as the
ability of a territorial community to effectively manage
its resources, maintain a balance between revenues and
expenditures and proactively respond to economic shocks
(Kunitsyn & Melnyk, 2025). Its significance has increased
considerably in the context of full-scale armed aggres-
sion, which has confronted communities with existential

challenges, including the need to mobilise resources and
ensure the provision of essential functions under martial
law. E-budgeting is aimed at supporting these function-
al capacities by improving spending transparency and
enhancing the level of public oversight. Despite its ad-
vantages, the implementation of e-budgeting in Ukraine
faces several challenges. These include limited digital
infrastructure in some communities, low levels of digital
literacy among citizens and resistance to change from en-
trenched budgeting practices. Overcoming these barriers
requires targeted investments in technological capacity,
public education and institutional preparedness.

The goal was to create an adaptive e-budgeting mod-
el that would help territorial communities increase their
financial resilience in the face of war and other crises.
To achieve this aim, the following objectives were set: to
analyse existing e-budgeting platforms in Ukraine and
abroad, identifying their advantages and disadvantages;
to assess the effectiveness of implementing e-budget-
ing practices based on examples of Ukrainian territorial
communities affected to varying degrees by the full-scale
war; to propose a multi-level model for improving the im-
plementation of the e-budgeting system as part of sup-
porting the financial resilience of territorial communities.
The novelty of the study lies in the attempt to integrate
principles of digital budget resource management under
conditions of high uncertainty, resource scarcity and risks
characteristic of wartime.

e MATERIALS AND METHODS

The research is based on a combination of comparative
analysis of e-budgeting systems functioning in various
territorial communities of Ukraine and a theoretical-con-
ceptual analysis of the most effective e-budgeting models
in global practice. This approach enabled a comprehen-
sive examination of existing management practices in the
field of e-budgeting, revealing both the advantages and
shortcomings of the respective systems. The research
proceeded through a structured multi-stage method-
ology. Literature review of Ukrainian and international
studies on e-budgeting, participatory budgeting and lo-
cal financial resilience was conducted. Then analysis of
the next Ukrainian e-budgeting tools was done: E-DEM
(Ukrainian e-democracy portal, 2021), Public Project
(BePart, 2022) and The Interactive Community Budget
(Cost Ukraine, 2025). The prepared analysis is based on
the mix of systems, comparative and structural-func-
tional analysis, to define the most used, which prove its
effectiveness, system in-use in territorial communities.
The next step is the similar analysis done for the most
well-known foreign e-budgeting tools: OmaStadi from
Finland (Mainiotech, 2021); Decide Madrid from Spain
(Faster Capital, 2025); Go Vocal (2024) from Canada;
Maptionnaire (2022) from Poland and Dalyvaujamasis bi-
udzetas from Lithuania (EEA and Norway Grants, 2025).
This informed the selection of analytical frameworks and
identified best practices to examine in depth. Compari-
son of its advantages and disadvantages gave a possibility
to empirically choose the most applicable one, to make
a deeper structural analysis with the Ukrainian cases.
The next step was purposive sampling that performed
a case selection: two Ukrainian territorial communities
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with contrasting wartime conditions were chosen. They
are Novoiavorivsk territorial community in Lviv region
and Kherson City, which was liberated from Russian oc-
cupation in autumn 2022. Novoiavorivsk territorial com-
munity is digitally advanced and largely untouched by
conflict, while Kherson has been heavily impacted by the
full-scale invasion. This allowed comparison of e-budget-
ing under divergent shock exposures. Data were gathered
for the years 2021-2024, drawing on e-participation plat-
form usage reports (Maptionnaire, 2022; Go Vocal, 2024;
Faster Capital, 2025), qualitative information from ter-
ritorial community websites (City of Helsinki, 2024; No-
voiavorivsk City Council, 2024a), news and organisations
releases (BePart, 2022; Decentralization portal, 2024; EEA
and Norway Grants, 2025).

Based on the mentioned above, the study applied a
combination of analytical methods. Comparative analysis
component was used to identify differences in functional-
ity and engagement possibilities of e-budgeting systems.
This method was justified by the need to systematically
contrast varied contexts and digital platforms itself. Struc-
tural-functional analysis component supported to examine
system’s components and their contributions to budgeting
processes under stress. This highlighted how elements like
mobile apps or transparency methods applied in each set-
ting. Systems and contextual analysis component placed
these findings among legal, social and technological envi-
ronments. In particular, there was reviewed how Ukrainian
financial regulations and digital literacy levels influence
outcomes. Content analysis of platform helped characterise
the intended features of each tool. Finally, model synthe-
sis was used to integrate insights and propose an adaptive
multi-level e-budgeting model for crisis resilience, draw-
ing parallels with systems thinking. The mixed approach
of combining qualitative review and case comparison en-
sures both breadth and depth. The methodology enabled a
comprehensive examination of e-budgeting tools and their
impact on community financial resilience under varying
pressures caused by a full-scale invasion.

e RESULTS AND DISCUSSION

Analysis of Ukrainian e-budgeting tools

Ukrainian scholars, including O.P. Basyuk (2022), define
e-budgeting as the process of digital transformation of
the budgeting system, which involves the use of informa-
tion and communication technologies to automate budget
procedures, enhance transparency, improve financial man-
agement efficiency and ensure open access to budget in-
dicators and decision-making processes. E-budgeting tools
are understood as software solutions that enable the au-
tomation of budget planning, control and analysis, inte-
gration of financial data, generation of electronic report-
ing and support of managerial decision-making (Popov et
al., 2023). The use of such tools contributes to increased
transparency, accountability and active citizen engage-
ment in local decision-making. Further development and
enhancement of these platforms can strengthen democrat-
ic processes and improve the financial resilience of terri-
torial communities through a more flexible and adaptive
system for forming local budgets. Particular importance is
the participatory budget (also known as the public budget
or participatory budgeting), which, according to I.I. Bozhuk
& U.0. Fomenko (2020), is an instrument that allows res-
idents of territorial communities to directly influence the
allocation of a portion of the local budget by submitting
project proposals and participating in the voting process
for their implementation.

It is worth agreeing with A.M. Oriol (2024), who argues
that there is currently no universal e-budgeting system
that fully meets the needs of both territorial communities
and central authorities. At the same time, existing systems
are capable of covering a wide range of tasks and general-
ly shape the e-budgeting process. Their development can
be observed both in Ukraine and internationally. Table 1
presents a comparison of the most widely used e-budget-
ing systems currently implemented in Ukrainian territorial
communities (The EGAP Program, 2022; Council for the
development of communities and territories, 2023; Decen-
tralization portal, 2024).

Table 1. E-Budgeting tools in Ukrainian territorial communities

Platform Developgr / The main functions Tgrrltorlal communities,
Foundation which are using the system

E-DEM (Ukrainian
e-democracy
portal, 2021)

EGAP / East
Europe Foundation

participatory budgeting;
open public consultations;
creation of local-level petitions;
school participatory budgeting

For December 2024, the system is in-use
in 546 communities across Ukraine

Public Project

the system ensures a full-cycle process

For December 2024, the system is in-use in

(Cost Ukraine, 2025)

(BePart, 2022) SocialBoost of participatory budgeting more than 200 communities across Ukraine
The Interactive . commun.i ty revenue .
Community Budget CASE Ukraine / and expenditure apalysm; Usage statistics are not collecFed !Jy the
USAID budget modelling; developer or external organisations

proposals for infrastructure projects

Source: created by the authors

The E-DEM platform, as rightly emphasised in Ukrain-
ian e-democracy portal (2021), is the most widespread
e-democracy tool in Ukraine, integrating key services for
citizen engagement with local self-government bodies.
One of the core functionalities is a participatory budget-
ing, which in fact is a tool that enables residents to submit
their own initiatives and apply for funding from the local
budget. In addition, important function is local petitions
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creation and management availability. It is a service for
submitting electronic petitions aimed at drawing the at-
tention of authorities to important community issues. A
core function allowing users to report local problems using
an interactive map usually called as “open community”. It
is also important, that platform has possibility to organise
public consultations, which acts as a mechanism for gather-
ing public opinion on pressing issues. School Participatory
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Budgeting is quite an interesting educational initiative
for students aimed at developing civic engagement skills
through the design and implementation of projects, which
is also available on E-DEM platform. Important to note
that, to date, the E-DEM platform is the most widely used
e-budgeting tool in Ukraine, implemented under the EGAP
project of the East Europe Foundation (Ukrainian e-de-
mocracy portal, 2021).

Public Project (Table 1) is another widely used digital
tool that automates the entire participatory budgeting cy-
cle, from project submission to voting and reporting. Its
main advantages include transparency, ensuring openness
at every stage of the process, by requirements of detailed
description of each step of decision-making, and making
available this information accessible for community mem-
bers. In addition, this tool has intuitive interface and easy
navigation among services and section. Public Project
has a hybrid identification system for authentication: via
BankID, digital signature or a specific resident card, if the
system is implemented in a community. The toll uses inte-
gration with social networks, email newsletters and com-
munication tools for increasing engagement of community
members. Since 2016, over 5 million users have visited the
Public Project platform and the total value of implemented
initiatives has exceeded 1 billion UAH (BePart, 2022).

The Interactive Community Budget platform is a tool
developed by the analytical centre CASE Ukraine with sup-
port from the USAID programme. It allows citizens to ex-
plore, analyse and model local budgets in a convenient and
visualised format. The tools provide an access to detailed
information on budget items, which allow to make a reve-
nue and expenditure Analysis. In addition, the tool allows
users to create budget allocation scenarios, to make com-
parative analysis and determine the best possible option.
Except this, internal function supports communication

between users, enabling public engagement in discussions
and voting. It is important to note that, unlike E-DEM and
Public Project, The Interactive Community Budget is not
a direct e-budgeting tool. Rather, it serves a supporting
function, like enhancing awareness among citizens and lo-
cal authorities about the principles and potential of partic-
ipatory budgeting and preparing them for the implemen-
tation of full-fledged digital e-budgeting systems (Cost
Ukraine, 2025).

As rightly noted by H.I. Jeakalo et al. (2020), e-budg-
eting serves as a powerful tool for engaging citizens in the
processes of formulating and allocating public finances,
offering a range of significant advantages. First and fore-
most, it enhances the transparency of budgeting processes
by providing open access to information on revenues, ex-
penditures and funding priorities. Such openness strength-
ens citizens’ trust in government institutions, which is par-
ticularly important in the context of post-conflict recovery
and democratic progress. In addition, e-budgeting stimu-
lates active civic participation by enabling residents to di-
rectly influence decision-making, sets development prior-
ities for their communities and implements projects that
address real public needs. This contributes to an improved
quality of life, as initiatives with tangible value for local
communities are brought to fruition.

Analysis of foreign e-budgeting tools

Table 2 represents the most well-known e-budgeting
tools that have been implemented in territorial commu-
nities abroad (OECD Observatory of Public Sector Inno-
vation, 2015; Maptionnaire, 2022; City of Helsinki, 2025a),
as well as in the countries and cities (communities) whose
public administration systems have adopted e-budgeting.
The table outlines the advantages and disadvantages of
these solutions.

Table 2. International e-budgeting tools

Combines online tools with offline
events (e.g., OmaStadi Expo) to
OmaStadi o Helsinki, foster citizen engagement. B.udget The platform proved. to be complex
.. Decidim - of approximately €8.8 million. for some users, leading to reduced
(Mainiotech, 2021) Finland ; X s . . .
Innovative methods like a card game activity in online discussions.
for co-design promote participation
and understanding.
High participation: over 400,000 Lack of detailed citizen-to-citizen
Decide Madrid . . registered users and a budget of discussions may limit the quality
(Faster Capital, 2025) CONSUL Madrid, Spain €100 million. Offers both online and of decisions. Limited feedback on
physical voting options. project implementation.
.MOblle app allows citizens to Limited information on the
In-house Toronto, quickly submit proposals and vote. s .
Go Vocal (2024) - . . platform’s influence on decision-
development Canada Integrated with social media for . L .
making and project implementation.
broader outreach.
Interactive maps allow citizens Focus on geospatial data may limit
. . . . to mark specific locations for the range of topics discussed. Fewer
Maptionnaire (2022) | Maptionnaire | Warsaw, Poland improvement. User-friendly interface | opportunities for deep discussion and
for proposal visualisation. collaboration among users.
Dalyvaujamasis o Simple platform for submitting and anlted information on 1n.tegrat.10n
. v In-house Vilnius, . with other platforms or discussion
biudzetas (EEA and - ; voting on proposals. Focus on local ; . A
development Lithuania s 2 - X tools. Potential functional limitations
Norway Grants, 2025) initiatives and community projects.
compared to more advanced systems.

Source: created by the authors
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The comparative analysis of the international e-budg-
eting tools presented in Table 2, conducted to identify the
potentially most functional model suitable for adaptation
to Ukrainian realities, reveals the following. The OmaSta-
di platform in Helsinki, built on the open-source Decidim
framework, exemplifies a robust model for digital partic-
ipatory budgeting that fosters institutional transparency,
inclusivity, and scalability. Launched in 2018, Decidim
was selected for its modularity and democratic design,
which Helsinki has since extended with approximately
20 custom modules and integrations aimed at enhancing
usability, accessibility, and inclusive participation across
device types and user groups (Decidim, 2022). OmaStadi
operates on a biennial cycle: in the first year, citizens pro-
pose ideas, which are screened, co-developed with city ex-
perts in both online and offline workshops, and ultimately
voted on by residents aged 12 and older; in the second
year, the winning proposals are implemented (Shin et
al., 2022). Inclusivity is central to OmaStadi: the platform
allows Helsinki residents to propose and vote, with inter-
faces available in seven languages and support facilitated
through libraries, community centres and digital channels
to reach diverse linguistic and cultural groups. Notably,
younger residents participate actively: during one round,
29% of comprehensive-school-aged children voted - far
exceeding turnout figures among older age groups (City
of Helsinki, 2022). Transparency is institutionally embed-
ded in the process: all stages, from proposal submission
and cost assessments to iterative co-development and
implementation tracking, are made publicly accessible
via the OmaStadi website, ensuring accountability and
city-citizen dialogue (City of Helsinki, 2025b).The OmaS-
tadi platform also incorporated elements of gamification
with a specially designed card game that functioned as
a participatory tool to stimulate creativity, idea genera-
tion and collaborative brainstorming among residents.
By transforming the often abstract and technical task of
project ideation into an engaging, game-like activity, the
platform succeeded in lowering barriers to entry, making
participation more accessible and enjoyable, particular-
ly for younger or less experienced contributors (Partici-
pedia, n.d.). Decidim’s open, flexible architecture offers
a scalable foundation for local participatory budgeting
platforms, capable of integrating tailored modules, mul-
tilingual accessibility, transparent decision-making and
engagement innovations to enhance democratic inclu-
sion and responsiveness (Mainiotech, 2021).

The Decide Madrid platform is noteworthy as an exam-
ple of a continuously functioning system for proposals and
voting on civic initiatives funded by the city budget. The
use of mechanisms for direct citizen initiatives, through
petitions and voting, has ensured the system’s stable op-
eration, with more than 400 projects implemented. Ukrain-
ian communities, especially in cities with a high level of
digitalisation, should consider this model as a best practice
that combines transparency, efficiency and social impact.
It is essential to establish a regulatory framework enabling
direct citizen initiatives in budget processes (Faster Cap-
ital, 2025). The Canadian approach to e-budgeting, illus-
trated by the case of Toronto, is suitable for adaptation at
the district administration level in large Ukrainian cities.
District-level budgets (approximately 750,000 Canadian
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dollars), project submission via interactive maps and man-
datory voting are mechanisms that could be integrated
in Ukraine. This decentralised model is particularly
well-suited for communities with high population density
and multi-level infrastructure (Go Vocal, 2024). Warsaw’s
experience with the use of interactive maps that allow
citizens to pinpoint specific locations for improvement
demonstrates the sustainability of participatory budgeting
and the importance of a regular budgeting cycle. Annual
participatory budgeting events, a high volume of proposals
and the implementation of approximately 80% of select-
ed projects point to an effective organisational model. As
recommended by Maptionnaire (2022), annual participa-
tory budgeting cycles should be implemented as a man-
datory practice, with clearly defined procedures and key
performance indicators for monitoring. For Ukraine, this
provides a strong example of how systematic approaches
and transparent communication with residents can foster
trust in local authorities. The Lithuanian model demon-
strates the benefits of scaling participatory budgeting na-
tionwide. Given that over 70% of Lithuania’s municipalities
have implemented participatory budgeting using a unified
digital platform, Ukraine could consider a scenario involv-
ing a centralised e-budgeting system capable of adapting
to various community types. As highlighted in EEA and
Norway Grants (2025), such a solution has the potential to
reduce local development costs and ensure standardised
approaches to public reporting and oversight.

The comparative analysis of e-budgeting tools (Ta-
ble 2) confirms that, globally, governments are increas-
ingly implementing e-budgeting systems to enhance
transparency, efficiency and accountability in public fi-
nancial management. According to a study by the Euro-
pean parliamentary research service (2015), e-budgeting
involves the digitalisation of budget procedures, the dis-
semination of budget information in open formats and
the use of big data to support policy-making. This reflects
the widespread adoption of such practices in many coun-
tries, although it does not allow for the identification of a
single dominant system. A World Bank report (The World
Bank Blogs, 2022) also notes the global rise in cashless
transactions, indicating a general trend toward the dig-
italisation of financial processes. While this trend is not
synonymous with e-budgeting, it reflects the gradual
emergence of a digital financial environment in which
such systems can operate effectively. However, as current
research shows, there is no unified international statisti-
cal record that would allow the identification of a single
most widely used e-budgeting system globally. Based on
the comparative analysis of leading international e-budg-
eting cases, the OmaStadi system in Helsinki was found
to be the most effective. It is distinguished by its innova-
tive approach to citizen engagement, process transparen-
cy and high efficiency in participatory budget formation.
Thus, e-budgeting serves as a powerful instrument for the
democratisation of financial governance, combining sig-
nificant potential with the necessity of overcoming struc-
tural and social barriers. Based on the data and findings
presented, the next section of this article will propose a
model for improving the implementation of the e-budg-
eting system in the context of strengthening the financial
resilience of territorial communities in Ukraine.
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Comparative analysis on implementation

of E-DEM and OmaStadi platforms

The one of the previous sections established that the most
widely used e-budgeting platform in Ukraine is the E-DEM
system. One of the most successful examples of E-DEM
implementation is demonstrated by the Novoiavorivsk
territorial community in Lviv Region. In 2024, this com-
munity ranked among the top 100 communities in terms
of digital transformation, according to the Digital Trans-
formation Index developed by Ukraine’s Ministry of Digital
Transformation (Novoiavorivsk City Council, 2024b). This
indicates a high level of integration of digital tools into the
community’s public administration system, particularly
the E-DEM platform. However, the experience of the Novo-
iavorivsk community is not fully representative for assess-
ing the effectiveness of E-DEM under wartime conditions,

as this community has not been significantly affected by
the shock factors associated with the full-scale invasion.
To obtain a more relevant picture of the functioning of the
e-budgeting system under martial law, it is appropriate to
analyse the experience of the Kherson territorial commu-
nity. This community experienced russian occupation in
2022 and continues to suffer from intense shelling by the
occupying forces, being located near the front line. This
case allows for a deeper evaluation of the resilience, adapt-
ability and potential of the E-DEM system under extreme
conditions. Table 3 presents the results of a comparative
analysis between the OmaStadi system (Helsinki) and the
E-DEM system (Novoiavorivsk and Kherson territorial
communities), aiming to identify directions for improving
e-budgeting systems in Ukrainian territorial communities
under full-scale war conditions.

Table 3. Comparative analysis of OmaStadi (Helsinki)
and E-DEM (Novoiavorivsk and Kherson Territorial Communities) platforms

OmasStadi (Helsinki)

Criterion

E-DEM (Novoiavorivsk

E-DEM (Kherson Community)

Community)

Participation is available to all . . )
. . - . - No information found regarding
. Active involvement of community community residents. A mobile .
Inclusiveness - . specific measures to ensure
members aged 12 and older application has been implemented . .
: . inclusiveness
for convenient access to services
Citizens can submit projects, vote
Citizen The process includes idea and mo‘nltor.lmplementat‘lon. The Local petlt.lon services, public
L L . Novoiavorivsk community has consultations, participatory
Participation submission, co-development with . « . . . 4 o
Mechanisms experts, voting and implementation introduced the “Novoiavorivsk budgeting and “Open City” are
’ SMART” mobile app, integrating integrated
E-DEM and other digital services
) . me-b mechanisms ar . )
Gamification Game-based mecha SIS are used to Not available Not available
engage participants
A high level of transparency is A ba'sm level of transpgrer}cy 18 No information found regarding
Process provided through publication of
ensured through open access to . ; - measures to ensure process
Transparency . . information on the platform and in
information at all process stages - transparency
the mobile app
The need to further engage all Low awareness among residents Low awareness among residents
Challenges and . ;
Lo community groups and improve about the platform and the need for | about the platform and the need for
Limitations . . . . .- - . .-
discussion processes adaptation to wartime conditions adaptation to wartime conditions

Source: created by the authors

A comparative analysis of the characteristics of the
OmaStadi system (Helsinki) and E-DEM (Novoiavorivsk
and Kherson territorial communities), presented in Ta-
ble 3, revealed a number of gaps in the implementation of
e-budgeting systems in Ukrainian territorial communities.
Novoiavorivsk, being a relatively peaceful and well-re-
sourced city, implemented advanced e-budgeting features,
for example, a dedicated “Novoiavorivsk SMART” mobile
app (Novoiavorivsk City Council, 2024a) that integrates the
E-DEM platform. Its residents can submit projects, vote on
them and monitor implementation conveniently via this
app and open data portal. This has led to relatively higher
engagement among local citizens. In contrast, Kherson’s
e-budgeting relies on the standard E-DEM system without
such enhancements, and its participatory budget process
lacks any mobile integration. Kherson’s platform version
shows no specific inclusion or transparency measures, like
neither multi-channel access nor detailed public dash-
boards, reflecting both infrastructural constraints and the
disruptions of a full-scale war (Kherson City Council, n.d.).
Consequently, citizen awareness and involvement in

Kherson’s participatory budgeting process remain low, ex-
acerbated by ongoing military actions.

Both communities shared certain weaknesses. Neither
Novoiavorivsk nor Kherson currently uses gamification
elements, unlike Helsinki’s OmaStadi, which actively en-
gages youth through game-like features. Additionally, both
reported low overall awareness of participatory budgeting
opportunities among residents. In sum, Novoiavorivsk lev-
eraged better digital tools, mobile app and wider criteria
of participation, to involve more citizens, whereas Kherson
suffered from limited adoption and outreach under wartime
conditions. These contrasts imply several causal insights
and lessons. The first one is that infrastructure and stabil-
ity matter. Novoiavorivsk’s infrastructure investments and
absence of direct conflict enabled smoother e-budgeting
implementation. In Kherson, conflict-related resource di-
version and population displacement hindered similar pro-
gress. The next one is that technology alone is not enough.
Even with E-DEM in place, both communities face low en-
gagement, indicating that without active promotion and
support, digital tools underperform. In addition, it is the
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fact that transition of best practices requires adaptation.
Features like gamification or mobile access (inherited from
the Helsinki model) could improve outcomes, but must
be tailored for ongoing wartime conditions, so, for exam-
ple taking into account power outages or displacement.

Based on the conducted analysis, the following di-
rections for improving participatory and e-budgeting can
be proposed. There should be enhancing inclusiveness
by ensuring the participation of all population groups,
including youth, persons with disabilities and internally
displaced persons, through targeted programmes and in-
itiatives. In addition, it is important to improve commu-
nity engagement in project development by strengthening
cooperation with experts and local authorities. This can
be facilitated by integrating e-budgeting systems with
mobile applications, thereby expanding functionality and
improving access to key information (Gavkalova & Kunit-
syn, 2024). It can be effective to make an introduction of
gamification practices, drawing from the Helsinki model, to
attract young people to e-budgeting processes. This could
enhance the system’s effectiveness by leveraging game-
based mechanisms. The next is highly important increas-
ing of transparency at all stages of the budgeting process to
improve public trust in the culture of participatory budg-
eting and digital fiscal systems (Barida et al., 2024). Final-
ly, implementation of embed rapid response mechanisms

within the budgeting process to provide timely support to
communities during emergencies.

Proposal model for improving the implementation

of e-budgeting systems

Based on the identified gaps and proposed improvement
directions for implementing e-budgeting systems in
Ukrainian territorial communities, the following points
should also be considered. The effectiveness of implemen-
tation can be achieved through the synergy of all proposed
improvement directions. Adaptability to wartime condi-
tions should be viewed as a key success factor in the cur-
rent context of full-scale war. Evaluation of improvement
efforts in e-budgeting implementation should be based on
financial indicators that demonstrate a high level of finan-
cial resilience in the community. In addition to the above
and taking into account the experience of Ukrainian com-
munities in adapting e-budgeting systems to such extraor-
dinary challenges as full-scale war (Lobodina et al., 2022),
it is reasonable to recommend that international territorial
communities consider adopting the positive practices of
Ukrainian communities. To strengthen the financial resil-
ience of Ukrainian territorial communities under wartime
conditions, this study developed a model for improving the
implementation of e-budgeting systems as an informa-
tional tool (Fig. 1).

’ EVALUATION CRITERIA FOR E-BUDGETING SYSTEM IN TERRITORIAL COMMUNITIES ‘
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Figure 1. A model for enhancing the implementation of e-budgeting system
to support the financial resilience of Ukraine’s territorial communities

Source: created by the authors

The model shown in Figure 1 is structured as a mul-
ti-level analytical framework. This model should be read
as a theory-of-change for how targeted improvements to
e-budgeting translate into measurable process perfor-
mance, near-term governance outcomes and ultimately
into the capacities of financial resilience of a territorial
community. Structurally, it links four levels: strategic di-
rections for improving the implementation of e-budget-
ing; a system of criteria to assess the effectiveness of the
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implemented improvements; the expected outcomes of
implementation; and the impact of the proposed measures
on the key components of the financial resilience of terri-
torial communities. In the Ukrainian wartime context, the
model functions as an informational and managerial tool
to align scarce administrative effort with the largest resil-
ience gains, consistent with the study’s definition of finan-
cial resilience as the ability to manage resources, maintain
budgetary balance and respond proactively to shocks.
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At the first level of the model, five strategic directions
for improving the implementation of e-budgeting are de-
fined. Enhancing inclusiveness is not only about open ac-
cess, since it requires targeted design for hard-to-reach
groups, for example internally displaced persons, persons
with disabilities, elderly and the youth. Operational meas-
ures include multi-channel participation, accessibility
compliance, multilingual interfaces (Ukrainian, Crimean
Tatar, English, Polish, Romanian, Slovakian, Hungarian),
and assisted submission points via social service centres. In
war-affected communities, inclusiveness also entails flex-
ible identity verification for residents with damaged docu-
ments and temporary residence. Active citizen engagement
in project development shifts participation upstream from
voting to co-design. Effective practices include budget-lit-
eracy micro-courses and moderated deliberation that re-
duces elite capture and aligns projects to legal/engineering
standards. Embedding these practices in the e-budgeting
workflow increases the share of implementable propos-
als while reducing downstream procurement bottlenecks.
Gamification of participatory budgeting is treated as a
means, not an end. Appropriate use involves short “quests”
that mirror the real process, for example completing a
needs-assessment quiz to unlock a project-draft tem-
plate, transparent badges for constructive behaviours, like
peer-review or evidence provision, and community-level
leader boards tied to non-monetary recognition, thereby
avoiding perverse incentives. Properly tuned, gamification
raises engagement from younger cohorts without dilut-
ing deliberative quality. Ensuring transparency across the
budgeting cycle means having an easy-way accessibility to
all the stages of budgeting cycle for community member. It
means that community member should have an access to
detailed information about projectidea, its technical review,
costed shortlist, contract details, implementation flow, and
be able to participate in post audit. In addition, it is impor-
tant to highlight, that linking e-budgeting data to procure-
ment and treasury events creates traceability from vote to
expenditure, which also has a potential to increase trans-
parency. Providing a rapid response to community needs
embeds agility in the platform: emergency tranches with
shorter cycles, delegated thresholds for micro-allocations,
geo-tagged incident reporting integrated with civil protec-
tion and pre-approved “shelf projects” ready for immediate
launch are good to have for an effective e-budgeting sys-
tem. In frontline or de-occupied communities, this reduces
the latency from community signal to budgetary action.

The second level of the model presents a system of
criteria to assess the effectiveness of the implemented im-
provements. Each direction is mapped to observable, au-
ditable indicators that can be tracked within the platform
and through administrative data. The level of inclusiveness
can be measured via coverage ratios, for example, share of
active users among eligible residents or participation rates
by different dimension based on provided users’ personal
information. In addition, accessibility metrics like share
of submissions via assistive channels or completion rates
on mobile vs. desktop can be also useful to properly de-
termine the level of inclusiveness in territorial community.
Citizen participation mechanisms are assessed by process
quality: conversion rates as percentage of ideas, which
turned to real proposals, average review time, number and

completion of co-design sessions or proportion of success-
ful proposals with documented evidence, like photos or
cost sheets. Gamification could be evaluated using engage-
ment depth, like median session length and repeated par-
ticipation across cycles. Also, contribution quality, which
is measure by peer-review helpfulness scores, and drop-off
analysis to ensure that “points” do not crowd out deliber-
ation, can be helpful to properly measure gamification’s
level of implementation. Transparency can be measured
by presence of itemised costs and contracts, which are evi-
dence of each step in a pipeline. Challenges and constraints
could be explicitly recorded: platform uptime, cyber-in-
cidents, staff hours per cycle, legal exceptions used and
energy/connectivity disruptions. These indicators enable
a diagnostic dashboard and support the construction of a
composite performance index using normalised scores with
transparent weights calibrated to community priorities.
The third level of the model (Fig. 1) focuses on the ex-
pected outcomes of implementation. Increasing transpar-
ency and efficiency of expenditures translates into fewer
off-cycle budget amendments, lower variance between
approved and executed project costs and higher audit pass
rates. Improving the overall quality of participatory budg-
eting is seen in a rising share of technically viable pro-
posals, stronger geographic equity of funded projects and
higher completion rates on time and on budget. Strength-
ening public trust is evidenced by repeated participation
across cycles and favourable trust-in-local-government
survey scores. Securing funding for socially significant pro-
grammes is reflected in the proportion of projects aligned
with social protection, education, health and basic infra-
structure. Enhancing the ability to swiftly reallocate re-
sources becomes visible through shorter cycle times and
the successful activation of emergency tranches without
breaching fiscal rules. These results are the near-term
“transmission belt” that carries process improvements into
fiscal resilience effects. At the fourth, the model illustrates
the impact of the proposed measures on the key compo-
nents of the financial resilience of territorial communities.
Enhanced management of revenue-expenditure balance
arises from better project costing and fewer failed imple-
mentations, improving predictability of cash flows and
limiting waste. Ensured adaptability to economic changes
could be achieved by institutionalising data-driven repri-
oritisation and emergency micro-cycles that keep service
delivery responsive under constrained revenues. Strength-
ened preparedness for rapid response follows from pre-vet-
ted projects, integrated geo-data and clear mandates for
the main responsible actors. Improving efficiency in man-
aging financial resources reflects transaction cost reduc-
tions, tighter procurement alignment and evidence-based
sequencing of investments. Together, these channels re-
inforce the credibility of local public finance, facilitate ac-
cess to intergovernmental transfers and donor funds, and
reduce the risk of fiscal distress under wartime volatility.
It is important to note that the proposed model is built
upon a logic of step-by-step interaction among its compo-
nent levels. The improvement directions outlined at the
first level serve as prerequisites for the formation of certain
qualitative characteristics of electronic budgeting, which
are presented at the second level of the model in the form of
assessment criteria. The application of the criteria defined
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at the second level directly influences the achievement of
third-level outcomes, such as increased transparency of
expenditures, improved funding of social programmes and
strengthened trust in local authorities. These outcomes, in
turn, act as transmitters of influence on the financial re-
silience of territorial communities, which is represented at
the fourth level. It should be emphasised that the outcomes
achievable at the third level ensure better resource man-
agement, revenue-expenditure balance and community
preparedness for crisis situations. Thus, the model reveals
a cause-and-effect relationship: initiatives at the respec-
tive levels of public governance trigger structural shifts in
the budgeting process, which ultimately lead to enhanced
financial adaptability and resilience of communities, in-
cluding under wartime and post-war conditions.

Several barriers may hinder the efforts to improve the
effectiveness of electronic budgeting systems in Ukraine’s
territorial communities. As noted by H. Voznyak et
al. (2024), technical limitations, such as insufficient access
to modern technologies and infrastructure, remain a chal-
lenge in many regions. Another major issue is the low level
of digital literacy, both among citizens and local govern-
ment representatives. In addition, there is often resistance
to innovation, driven by entrenched traditional budgeting
practices. To overcome these challenges, H. Voznyak et al.
suggests implementing the following comprehensive meas-
ures. First, invest in the development of digital infrastruc-
ture to ensure reliable internet access in every community.
Second, organise digital literacy training programmes for
both officials and residents. Third, foster cultural change
by demonstrating the advantages of digital solutions and
involving stakeholders in the implementation process.
Fourth, strengthen the legal and regulatory framework to
ensure transparency, accountability and citizen participa-
tion in the budgeting process. These measures aim to over-
come the outlined barriers and enhance the implementa-
tion of electronic budgeting systems.

Therefore, electronic budgeting should be viewed not
only as a technical and economic tool but also as a critical
mechanism for democratising governance, increasing pub-
lic finance transparency and strengthening the financial
sustainability of communities. This is especially relevant
in the context of Ukraine’s reconstruction, where the effec-
tiveness of local self-governance determines not only the
quality of life of citizens but also the long-term stability
of the country as a whole. Electronic budgeting systems
can form the foundation for a new culture of interaction
between the state and citizens, one that reflects the real
needs of communities and supports their sustainable de-
velopment. The proposed model not only enables a struc-
tured assessment of the current state of electronic budget-
ing in a community but also provides practical guidance for
its improvement. It integrates technological, economic and
social components, offering a systemic vision of the inter-
connection between digital participation tools, the quality
of the budgeting process and the long-term financial ca-
pacity of the community. This is particularly relevant in the
context of high uncertainty and limited resources caused by
the ongoing full-scale war and represents a novel, flexible
approach to public administration. Obtained results res-
onated with and extend recent international research on
digital participatory budgeting, community resilience and
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e-budgeting. B. Shin et al. (2024) catalogued digital partic-
ipation tools and found that many e-budgeting platforms
facilitate citizen-to-government information flow, but suf-
fer from limited accountability features. Novoiavorivsk’s
system provides open data and project tracking for partial
transparency, whereas Kherson’s platform offers minimal
feedback mechanisms — mirroring B. Shin et al. conclu-
sion that “prominent deficiencies” remain in showing cit-
izens how decisions are made. Similarly, V.R. Levesque et
al. (2024) research showed in rural Maine that municipal
digital services enhance community resilience during cri-
ses. The results of research extended this by demonstrat-
ing a concrete fiscal example: communities with more
developed e-budgeting tools (Novoiavorivsk territorial
community) were better able to engage stakeholders and
maintain budget functions, suggesting stronger resilience.
V.R. Levesque et al. confirm that more extensive digital
services (information portals, online transactions, e-de-
mocracy) correlate with greater resilience, which aligns
with recommendation that robust e-budgeting is a resil-
ience-building strategy.

Several studies emphasise that governance context
and digital divides shape outcomes. For instance, S. Ko-
zaman Aygiin & T. inal Cekig (2025) made hypothesis that
e-participation can widen inequalities if not everyone can
engage online. This finding reflected in Kherson’s low par-
ticipation under martial law, where many citizens lack se-
cure Internet connection or digital literacy. The results of
research correlated with A.M. Oriol (2024) formulation that
“no universal e-budgeting system” exists and solutions
must fit local needs, particularly in crisis. H. Voznyak et
al. (2024) focused on Ukraine’s war context and found that
well-designed budgetary instruments can largely preserve
community resilience. In line with them, there is an obser-
vation that neither Kherson nor Novoiavorivsk saw cata-
strophic budget collapse despite war. Financial stability of
these communities was maintained via central transfers
and local flexibility. H. Voznyak et al. reported that 90% of
communities’ resilience remained stable when defence-re-
lated tax shifts occurred, supporting inference that adap-
tive budgeting frameworks, like emergency funds, helped
shield communities from full disruption. On the other
hand, some research highlights challenges not fully ad-
dressed by technology alone. M. Bisogno et al. (2022) stress
that e-participation boosts transparency but must be cou-
pled with accountability frameworks. The research we’ve
done, studied similarly notes that transparency gains from
e-budgeting, for example, public visibility of projects, re-
quire institutional support to translate into trust and civ-
ic action. T.A.N.N. Susanti Oktaviani & C. Kuntadi (2022)
emphasised leadership and resources in e-budget adop-
tion, while it was determined, that Novoiavorivsk’s pro-
active leadership, for example, pushing a mobile app and
outreach, contrasts with Kherson’s more reactive stance.
This suggests that capacity-building, which is based on
trained officials and funding for tech, is essential. This
conclusion echoed in the actual literature. Contributions of
this study include a war-time perspective: even under ex-
treme shocks, maintaining participatory budget practices
can support resilience, provided they adapt to emergency
needs. Globally, the discourse on e-participation and resil-
ience is evolving. Recent works emphasise digital inclusion
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and local empowerment. This vision was extended by ex-
plicitly linking e-budgeting design to community financial
endurance during the deepest kind of crisis. Upon criti-
cal reflection it was noted that most scholarship assumes
peacetime conditions case highlights that during full-scale
conflict, priorities shift and digital tools, like e-budgeting
systems, must be agile.

o CONCLUSIONS

The conducted study allows to conclude that electronic
budgeting is not only a tool for the digital transformation
of public administration at the local level, but also one of
the mechanisms for ensuring the financial resilience of
territorial communities in times of crisis. In examining
the digital tools of electronic budgeting in Ukraine’s ter-
ritorial communities, it was found that this domain is not
merely a technological innovation but forms part of the
broader process of public sector digitalisation under the
ongoing decentralisation reform. In the current context,
particularly amid full-scale war and the imperative for ef-
fective post-war recovery, enhancing the transparency of
the budgeting process, engaging citizens in decision-mak-
ing and fostering trust between government and society
are critically important.

An analysis of existing Ukrainian electronic budgeting
platforms has shown the gradual introduction of digital
solutions into public finance management. Each of these
systems has its own specificity, functional features and lev-
el of integration with local government bodies. The particu-
lar value is the experience of Helsinki, where the OmaStadi
platform operates on the open-source software Decidim,
offering a flexible setup of citizen participation tools. At
the same time, several barriers hinder the full realisation
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AHorairis. MeToro 1oCTimKeHHS 6y/10 PO3PO6IeHHS afalTUBHOI MOJIeJTi e/IEKTPOHHOTO GI0/IKeTYBAHHS, sIKa CIIPUSITIME
3MilfHEHHIO (iHAHCOBOI CTIMIKOCTI TepuUTOpiadbHMUX IPOMaJ, B YMOBax IMOBHOMACIITA6HOI BifiHM Ta iHIIMX KPU3OBUX
BUK/INKiIB. MeTOmOJIOTiSI MOCTiAKeHHS] TPYHTyBajacsl Ha IO€OHAHHI CUCTEMHOTO, IOPiBHSUIBHOTO Ta CTPYKTYPHO-
(byHKITiOHAIBHOTO aHasIi3y, @ TaKOXX Ha TMOPIBHSIHHI MisKHAPOZHMUX MPAKTUK, 30KpeMa (iHcbkoi cuctemn OmaStadi Ta
ykpaincekoi wiatdopmu E-DEM. PesynbTaTit JOCTiIKeHHS 3aCBiguman, o edekTUBHA iMIUIeMeHTallisl eIeKTPOHHOTO
OI0IKEeTYBAHHS TMO3UTMBHO BIUIMBAE Ha IMPO30PIiCTh YIPaBAiHCHKMX MPOILIECiB, MiABUINYE TPOMAa[ChKy Yy4acTb Ta
3a6e31euye ONTUMATbHII PO3IIOAL My6IiyHMX pecypciB. [IpoBeqeHMiT aHai3 BUSIBMB KITIOUOBi Mpo6GIeMM, SIKi CTPUMYIOTh
YIIPOBaKeHHS IIMMPOBYUX iIHCTPYMEHTIB OI0/KeTYBaHHS B YKpaiHi, cepe[ IKuX: HU3bKMIi piBeHb IIMGPOBOI paMOTHOCTI,
HemocTaTHSl iHQpacTpykTypa, cnabka 3aaydeHiCTh Bpas3JMBMX TPYN HACeIeHHS OO MPOIECiB MapTUCUIIATUBHOTO
610K TYBAHHSI Ta BiICYTHICTb iIHTErpOBaHUX MOBITbHIMX cepBiciB. ISl migBuileHHS GiHAHCOBOI CTiMKOCTi TEpUTOPiaTbHUX
rpomMaj y KpM30BUX Ta BOEHHMX YMOBaXx 3alIpOIIOHOBAaHO 6araTopiBHEBY MOZE/b YIOCKOHAIEHHSI CUCTEMY eJIeKTPOHHOTO
OI0KeTYBaHHS. BOHa OXOIUTIOE HATIPSIMU PO3BUTKY ITPAKTUK MAaPTUCUTIATUBHOTO GIO/IsKeTYBaHHS, CUCTEMY iX OI[iHIOBaHHS,
OUiKyBaHi pe3yabTaTy BITPOBAIKEHHSI MOJIeNi Ta ii BIUIMB Ha KIIOYOBI CKIamoBi GiHaHCOBOI CTilfkoCTi. 3aporoHoBaHa
MOJIeTb YIOCKOHAJIEHHST BITPOBAKEHHS CUCTEM €JIeKTPOHHOTO OIOKeTYBAaHHS /ISl MiATPUMKY (GiHAHCOBOI CTiiiKOCTi
TepPUTOPiaIbHMUX MAa€ MOTeHIlial ITPOAEeMOHCTPYBATH, SIK HATIPSIMU BIOCKOHAIEHHS BIVIMBAIOTh HA KPUTEPii eIeKTPOHHUX
OIOMIKETHUX CUCTEM, 1[0 TIPU3BOAUTD A0 SIKICHUX pe3y/bTaTiB. [IpakTMYHEe 3HaUE€HHST JOC/TiIKEHHS MTOJISITa€ Y MOSKIMBOCTI
3aCTOCYBaHHSI aJaliTUBHOI MOJIesi eleKTPOHHOTO 610/ KeTyBaHHSI OpraHaMi MicLieBOro CaMOBPSIAYBaHHS, iIHCTUTYTaMMU
IPOMAaJSIHCbKOTO CYCIiZIbCTBA, aHATITUUHMMU LIEHTPaMM Ta Aep>KaBHUMMU IHCTUTYILISIMMU, SIKi 3[i/ICHIOIOTh MOHITOPUHT
(hiHaHCOBOI JisUIBHOCTI TepUTOpiaIbHUX TPOMa,
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