The Innovation Journal: The Public Sector Innovation Journal, 31(2), 2026, article 12.
https://doi.org/10.5281/zenodo.21937052

Modernization of the National System of
Provision of Administrative Services by
Public Authorities in Ukraine

Serhii Prokopenko
Nataliia Goncharuk
Tetiana Mamatova
Iryna Chykarenko
Oleh Kravtsov

All of the Dnipro University of Technology, 19 Dmytra
Yavornytskoho Avenue, 49005, Dnipro, Ukraine



The Innovation Journal: The Public Sector Innovation Journal, 31(2), 2026, article 12.
https://doi.org/10.5281/zenodo.21937052

Modernization of the National System of Provision of Administrative Services
by Public Authorities in Ukraine

Serhii Prokopenko, Nataliia Goncharuk, Tetiana Mamatova, Iryna Chykarenko and
Oleh Kravtsov

ABSTRACT

The digital transformation of public administration has become an important condition
for improving the efficiency, transparency, and accessibility of administrative services. In
Ukraine, however, the implementation of digital solutions remains uneven across public
authorities. The purpose of this study was to assess differences in administrative-service
performance depending on the level of digital integration and to identify priorities for further
modernization. The analysis covered panel data for 2023-2025 and included 60 administrative
units. Digital integration was measured using an integral index based on four components:
electronic-service availability, integration with state registers, automated data processing, and
online identification. The Shapiro—Wilk test and two-tailed Mann—Whitney U-test were applied,
while rank-biserial correlation was used to estimate effect magnitude. The results showed that
56.7% of the analyzed units had a high level of digital integration, whereas 43.3% were
classified as having a low level. The average request-processing time was 21.3 hours in the high-
integration group and 48.6 hours in the low-integration group. The corresponding average annual
service volumes were 247.9 thousand and 128.4 thousand. High-integration units also
demonstrated a greater share of electronic services and more citizen requests per 1,000
population. All four intergroup differences were statistically significant (p < 0.05), with
moderate rank-biserial effect sizes. The findings indicate an association between digital
integration and administrative-service performance but do not establish causality. Modernization
priorities include registry interoperability, internal workflow automation, online identification,
and the expansion of electronic services.

Keywords: Digital transformation, Administrative services, Public administration, Digital
integration, Service efficiency, Service quality.

Introduction

The digital transformation of public administration, despite the active implementation of
information technologies, remains an internally heterogeneous process, in which the expected
improvements in the efficiency and quality of public services are realized unevenly. In practice,
there is a gap between the technical implementation of digital solutions and their real impact on
management processes, which is manifested in the fragmentation of digital services, limited
integration of information systems, and the insufficient capacity of public institutions to
implement comprehensive digital modernization. The situation is further complicated by the lack
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of coordinated approaches to assessing the effectiveness of digitalization, which limits the
possibility of objectively determining its association with administrative efficiency and
interaction with citizens (United Nations, 2024; OECD, 2024; World Economic Forum, 2024;
European Commission, 2025). Accordingly, the research problem concerns the need for an
integrated analytical approach to assessing the digital transformation of public administration
that accounts for technological, institutional, and social dimensions. Public sector innovation in
this paper refers to the digital transformation of public administration through the integration of
electronic services, automated systems, online identification, and digital platforms intended to
enhance the efficiency, quality, transparency, and accessibility of administrative services.

Modern research on the digital transformation of the state forms a coherent, but not fully
integrated, vision of this process. In the conceptual dimension, digital government is viewed as a
complex system of interaction between institutions, technologies, and users. In particular,
Janssen et al. (2025) emphasize the transition from e-government to integrated digital
ecosystems, where not only technological infrastructure but also managerial capacity plays a key
role. The empirical aspect of the problem is revealed in the work of Yang et al. (2024), which
identifies a positive association between digitalization and the efficiency of public
administration, including process optimization and increased transparency. At the same time, the
authors note the unevenness of the effects depending on the institutional context (World Bank,
2025; OECD, 2025). From the perspective of social value, digital services are analyzed in the
study by Buyannemekh et al. (2024), which indicates that the effectiveness of digitalization is
reflected not only in operational indicators but also in citizen satisfaction and service
accessibility.

An extension of the analytical framework is proposed by Pu et al. (2025), who link digital
transformation with achieving sustainable development goals, emphasizing its role as a tool for
systemic modernization of the state. At the same time, there are significant limitations to the
implementation of digital reforms. Challenges include fragmented implementation, institutional
barriers, and the lack of comprehensive models for assessing effectiveness (Okeyo et al., 2026;
Ragozin, 2025). Thus, the scientific literature confirms the significant potential of digital
transformation, but reveals a methodological gap in the integrated assessment of its relationship
with the performance of public institutions, which necessitates further research.

Despite a significant amount of research on the digital transformation of public
administration, there are still a number of unresolved aspects in the scientific field that limit a
holistic understanding of this process. First of all, there is no integrated analytical model that
would simultaneously account for the technological, institutional, and social factors associated
with administrative performance. Existing approaches, as a rule, focus on individual dimensions,
without ensuring their systematic combination. The relationship between the level of digital
integration and the observable results of public institutions, particularly service-processing
efficiency, service availability, and the intensity of interaction with citizens, remains
insufficiently examined using comparable empirical indicators. In addition, the empirical base
remains limited, which makes it difficult to conduct a comparative analysis and identify stable
patterns, particularly within national administrative systems characterized by uneven levels of
digital capacity. Another unresolved issue concerns the methodological separation of digital
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integration as an institutional characteristic from individual service-output indicators, including
the share of services provided electronically.

The purpose of the study is to empirically assess the effectiveness of the functioning of
the national system of providing administrative services by public authorities in Ukraine and to
substantiate the directions of its modernization based on the analysis of indicators of digital
integration, service efficiency, service quality, and institutional capacity.

To achieve the goal, the following research tasks were formulated: to form a sample and a
database of indicators of the functioning of the system of administrative services; to conduct a
quantitative assessment of the level of digital integration of public authorities; to analyze
indicators of the efficiency and quality of administrative services; to conduct a comparative
analysis of the results obtained depending on the level of digital integration; to verify the
statistical significance of the identified differences between groups; to interpret the strength and
practical relevance of the identified intergroup differences; and to substantiate practical
directions for the modernization of the national system of administrative services in Ukraine
based on the empirical results obtained.

This paper contributes to public sector innovation research by providing an empirical
comparison of administrative units with different levels of digital integration and identifying
statistically significant associations between digital integration, service-processing time, service
capacity, and selected quality indicators. The study also introduces an integral index of digital
integration based on four institutional components and applies it as a grouping instrument rather
than as a direct measure of service outcomes. Its practical contribution lies in identifying which
digital components may require priority attention in public authorities with low levels of
integration, while its theoretical contribution remains limited to refining the empirical
understanding of how institutional digital capacity is related to administrative-service
performance in the Ukrainian context.

Literature Review

In modern scientific literature, the digital transformation of public administration is viewed
as a complex multi-level process that encompasses technological, institutional, and behavioral
changes. Thus, Abul Haija (2025) describes the evolution from basic forms of e-government to
integrated models of mobile government (m-government) and smart government, emphasizing
that the effectiveness of digitalization is determined not so much by the level of technological
implementation as by the ability of institutions to adapt management processes to the digital
environment.

From the perspective of public value theory, Asmawanti et al. (2025) argue that digital
government services should be evaluated based on their contribution to public value rather than
solely on technical efficiency. A similar position is developed by Chan et al. (2025), who focus
on the design characteristics of digital services and their association with user experience,
emphasizing that the quality of interaction is closely related to citizens’ trust in public
institutions. The institutional aspect of digitalization is revealed in the study by Borriello (2025),
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where digital identity is considered a key element of the modernization of public administration.
The author demonstrates that the successful implementation of such solutions depends on the
coherence of policy, regulatory support, and administrative capacity. Chen and Kim (2024)
analyze the regional features of digital transformation and show that countries differ in the pace
and patterns of digital adoption because of variations in political, institutional, and economic
conditions. Similarly, Karpenko et al. (2023) emphasize the specific conditions of countries with
transition economies, where digitalization often occurs under institutional instability and uneven
administrative capacity.

The social dimension of digitalization is revealed in the research by Djatmiko et al.
(2025), who indicate that digital services can promote social inclusion, but only if the needs of
vulnerable groups are taken into account. At the same time, Saeed (2025) focuses on citizens’
perceptions of the security of digital services and their relationship with users’ willingness to
adopt such services. Empirical studies generally identify positive associations between digital
transformation and the efficiency of public services. In particular, Indar et al. (2024) report
improvements in the quality and speed of service delivery at the local level, while Sadat et al.
(2025) demonstrate a statistically significant relationship between digital governance and public
sector efficiency across countries. Extending these findings, Latip et al. (2025) emphasize that
the optimization of digital services is associated with higher citizen satisfaction and greater
transparency in governance.

Review-based studies also indicate that the effects of digitalization are systemic but
context-dependent. For example, Irpan (2026), in a systematic review, notes that digital
government is associated with improved organizational efficiency, but its effects depend on the
level of integration of digital solutions. Similarly, Latupeirissa et al. (2024) demonstrate that
successful cases of digitalization are based on a comprehensive approach to the transformation of
public services. At the same time, the literature emphasizes the presence of systemic problems.
In particular, Mahlangu and Ruhode (2021) identify significant gaps in the quality of e-services
in developing countries that are associated with institutional and technological constraints. In
addition, Savelli et al. (2025) show that citizens’ attitudes toward digital government are
heterogeneous and may change during the introduction of artificial intelligence, which creates
additional challenges for public policy.

Thus, the analysis of the literature shows that the digital transformation of public
administration has significant potential to support improvements in the efficiency and quality of
administrative services. At the same time, the literature remains fragmented in three important
respects. First, technological implementation is often analyzed separately from institutional
capacity and user-related outcomes. Second, studies do not always distinguish between the
formal availability of digital instruments and the actual intensity of their use in service delivery.
Third, empirical evidence remains context-dependent, while integrated approaches suitable for
comparing public authorities with different levels of digital integration are still limited. These
gaps necessitate further empirical research aimed at examining the relationship between
institutional digital integration and administrative-service performance and at identifying
practical modernization priorities for authorities with comparatively low digital capacity (Open
Government Partnership, 2024; Transparency International, 2024).
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Methodology

The study empirically examined the national system of administrative service provision by
Ukrainian public authorities during 2023-2025. Data were obtained from the Unified State Open
Data Web Portal, reports of the Ministry of Digital Transformation of Ukraine, annual and
quarterly reports of administrative service centers (ASCs), and aggregated information
from Diia and state registers. Records were matched by administrative unit and reporting year.

The initial dataset comprised 180 unit-year observations for 60 public authorities and
ASCs. Annual indicators were averaged for each unit, resulting in 60 observations used for
intergroup comparisons. The purposive sample included 8 central authorities, 22 regional
authorities, and 30 local ASCs. It covered 11 units from Northern, 15 from Western, 13 from
Central, 9 from Southern, and 12 from Eastern Ukraine. The sample was institutionally and
territorially diverse but was not nationally representative (Table 1).

Table 1: Composition of the study sample

Sample characteristic | Category Number | Share, %
Type of unit Central authorities | 8 133
Regional authorities | 22 36.7
Local ASCs 30 50.0
Macro-region North 11 18.3
West 15 25.0
Center 13 21.7
South 9 15.0
East 12 20.0
Total 60 100.0

Source: Compiled by the authors based on the analytical sample.

Units were included only when complete data were available for all three years on the
number of services provided, request-processing time, share of electronic services, intensity of
citizens’ requests, and all components of the digital integration index. No missing observations
remained in the final dataset.

Digital integration was measured using the integral index:

Di:Ei+Ri+Ai+Ii,

where E; represented the availability of at least one electronic service, R; integration with state
registers, A; automated data processing, and I; online identification. Each component was coded
as 1 when confirmed by official documentation and 0 otherwise. The prevailing status during
2023-2025 was used for the final classification.

All components received equal weights because no validated empirical or expert basis
existed for differential weighting. Equal weighting also ensured transparency and reproducibility.
Alternative approaches, including expert, entropy, or component-based weighting, were not
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applied because of the binary indicators and limited sample size. Therefore, D was treated as a
classificatory index rather than a validated latent scale.

Units with D = 0-2 were assigned to the low-integration group, whereas units with D = 3—
4 formed the high-integration group. The first group comprised 26 units (43.3%), and the
second 34 units (56.7%) (Table 2).

Table 2: Distribution by level of digital integration

Level Number | Share, %
Low,D=0-2 | 26 43.3
High, D=3-4 | 34 56.7
Total 60 100.0

Efficiency was assessed using average request-processing time and the annual number of
services provided. Quality indicators included the share of services delivered electronically and
citizen requests per 1,000 population.

The binary D component measuring the availability of electronic services was distinct from
the dependent variable measuring their actual share in total service delivery. An authority could
offer at least one electronic service but still process most requests offline. Nevertheless, the
indicators were conceptually related, so the electronic-service share was interpreted as a measure
of the depth of digital use, not as an independent validation of D.

The dataset was checked for completeness, duplicates, inconsistent units, and potential
outliers. Values outside Q1 — 1.5 X IQR and Q3 + 1.5 x IQR were verified against the original
sources. Valid extreme observations were retained. Normalization was not applied because each
indicator was analyzed separately in its original scale.

Normality was assessed using the Shapiro—Wilk test. Because at least one group deviated
from normality for each outcome, intergroup comparisons were conducted using the two-tailed
Mann—Whitney U-test. Statistical significance was set at p < 0.05. Effect sizes were evaluated
using rank-biserial correlation:

tp =1 —2U/(nin2).

Absolute values of approximately 0.10, 0.30, and 0.50 were interpreted as small, moderate,
and large effects. Calculations were performed in Microsoft Excel and IBM SPSS Statistics 26.

The study was limited by the use of aggregated administrative data, purposive sampling,
and averaging across three years. It did not control for staffing, budgets, population size, regional
infrastructure, service demand, or wartime conditions. Therefore, the findings
indicate associations rather than causal effects and cannot be generalized to all Ukrainian public
authorities. Equal weighting and the conceptual proximity between the availability and share of
electronic services should also be considered when interpreting the results.



The Innovation Journal: The Public Sector Innovation Journal, 31(2), 2026, article 12.
https://doi.org/10.5281/zenodo.21937052

Results

The analysis identified systematic differences in administrative-service indicators
between public authorities with low and high levels of digital integration. The calculations were
based on three-year average values obtained for 60 administrative units from the initial panel
dataset covering 2023—-2025. Statistically significant intergroup differences were observed in
request-processing time, service volume, the share of services delivered electronically, and the
intensity of citizen requests. Given the observational design, these findings indicate associations
rather than causal effects of digital integration.

Distribution of administrative units by level of digital integration

The integral digital integration index divided the sample into two groups. The low-
integration group, defined by D = 0-2, comprised 26 administrative units, or 43.3% of the
sample. The high-integration group, defined by D = 34, included 34 units, or 56.7%. Although
institutions with three or four digital components constituted the majority, more than two-fifths
of the analyzed units had no more than half of the components included in the index.

The distribution indicates institutional heterogeneity in the availability of electronic
services, integration with state registers, automated data processing, and online identification.
However, D was used as a classificatory measure of the breadth of digital integration and should
not be interpreted as a direct indicator of administrative-service quality or efficiency. Because
the same distribution is presented in the Methodology section, it is not repeated here in a separate
table.

Comparative analysis of administrative-service efficiency
Administrative-service efficiency was assessed using two indicators: average request-
processing time and the average annual number of services provided. The values presented in

Table 3 are group-level averages derived from three-year administrative-unit averages.

Table 3: Administrative-service efficiency indicators by level of digital integration

Indicator Low level (D =0-2) | High level (D =3—4)
Average request-processing time, hours 48.6 21.3
Average annual number of services provided, thousand | 128.4 247.9

Source: Compiled by the authors based on Ministry of Digital Transformation of Ukraine (2024, 2025), Government
of Ukraine (2025), and State Statistics Service of Ukraine (2024).

Note: Values are group-level averages calculated from administrative-unit averages for 2023-2025. D denotes the
integral digital integration index.

The average request-processing time was 48.6 hours in the low-integration group and
21.3 hours in the high-integration group. The absolute intergroup difference was therefore 27.3
hours, while the value observed in the high-integration group was approximately 56.2% lower.
The average annual number of services provided was 128.4 thousand in the low-integration
group and 247.9 thousand in the high-integration group. This corresponded to an absolute
difference of 119.5 thousand services and a relative difference of approximately 93.1%.
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The Shapiro—Wilk test showed that the normality assumption was not satisfied for at least
one group for each efficiency indicator. Accordingly, two-tailed Mann—Whitney U-tests were
applied. The difference in request-processing time was statistically significant, U =243, p =
0.003. The corresponding rank-biserial correlation was (|r_{rb}| = 0.450), indicating a moderate
effect approaching the conventional threshold for a large effect. The difference in the number of
services provided was also statistically significant, U =271, p=0.011, with (Jr_{rb}| = 0.387),
which represented a moderate effect.

Thus, within the analyzed sample, units with higher digital integration were characterized
by shorter processing times and larger service volumes. These results should not be interpreted
as evidence that digital integration alone produced the observed differences. Institutional size,
staffing, financing, population served, regional infrastructure, service demand, and wartime
operating conditions may also have contributed to the variation between groups.

Comparative analysis of administrative-service quality indicators

Quality-related performance was assessed using the share of services delivered
electronically and the number of citizen requests per 1,000 population. The latter was treated as a
proxy for the intensity of interaction with the administrative-service system rather than as a
direct measure of satisfaction or trust.

Electronic services accounted for 38.7% of all services in the low-integration group and
72.5% in the high-integration group. The absolute difference amounted to 33.8 percentage
points. The share observed in the high-integration group was approximately 87.3% grea ter than
the corresponding value in the low-integration group.

Citizen-request intensity averaged 214.6 requests per 1,000 population among low-
integration units and 356.2 requests per 1,000 population among high-integration units. The
absolute difference was 141.6 requests per 1,000 population, corresponding to a relative
difference of approximately 66.0% (Table 4).

Table 4: Administrative-service quality indicators by level of digital integration

Indicator Low level (D = 0-2) | High level (D =3-4)
Share of electronic services, % 38.7 72.5
Citizen requests per 1,000 population | 214.6 356.2

Source: Compiled by the authors based on Ministry of Digital Transformation of Ukraine (2024, 2025), Government
of Ukraine (2025), and State Statistics Service of Ukraine (2024).

Note: Request intensity was calculated as the number of administrative-service requests per 1,000 population.
Values are group-level averages based on administrative-unit averages for 2023-2025.

The Mann—Whitney U-test identified a statistically significant difference in the share of
electronic services, U =235, p = 0.002. The rank-biserial correlation was (|r_{rb}| = 0.468),
indicating a moderate effect close to the threshold conventionally interpreted as large. Citizen-
request intensity also differed significantly between the groups, U =283, p = 0.018, with
(Ir_{rb}| = 0.360), representing a moderate effect.
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The result for the share of electronic services requires cautious interpretation. One
component of D identified whether an authority provided at least one operational electronic
service, whereas the outcome variable measured the proportion of all services actually delivered
electronically. The variables were therefore operationally distinct. Nevertheless, because both
concerned electronic service delivery, the observed difference should be interpreted as evidence
of variation in the depth of digital-channel use rather than as a fully independent validation of the
D index.

Similarly, the higher intensity of citizen requests may indicate greater accessibility,
visibility, or practical use of administrative services. It does not establish that citizens were more
satisfied with the services or had greater trust in the responsible institutions.

Statistical significance and effect sizes

The statistical analysis examined whether the distributions of the four administrative-
service indicators differed between the 26 low-integration units and the 34 high-integration units.
Since the normality assumption was not satisfied for at least one group for each indicator, all
comparisons were performed using two-tailed Mann—Whitney U-tests. Rank-biserial correlation
was reported to complement p-values with an estimate of the magnitude of the intergroup
differences (Table 5).

Table S: Mann—Whitney U-tests and effect sizes for intergroup differences

Indicator Mann—Whitney U | p-value | 1y Effect magnitude
Average request-processing time 243 0.003 0.450 | Moderate
Number of services provided 271 0.011 0.387 | Moderate
Share of electronic services 235 0.002 0.468 | Moderate
Citizen requests per 1,000 population | 283 0.018 0.360 | Moderate

Source: Calculated by the authors using IBM SPSS Statistics, version 26.

Note: Comparisons involved 26 low-integration and 34 high-integration units. All p-values are two-tailed. Rank-
biserial correlation was calculated as ry,=1—-2U/(n1n2) and is reported in absolute values because the substantive
direction of the difference varied across indicators. Absolute coefficients of approximately 0.10, 0.30, and 0.50 were
interpreted as small, moderate, and large effects, respectively.

All four comparisons reached the predefined statistical significance threshold of p < 0.05.
The smallest p-value was observed for the share of electronic services, followed by request-
processing time, service volume, and citizen-request intensity. The rank-biserial coefficients
ranged from 0.360 to 0.468, indicating that the identified differences had moderate substantive
magnitude and were not limited to statistical significance alone.

Overall, the findings revealed a consistent pattern within the analyzed sample.
Administrative units with D = 3—4 demonstrated shorter request-processing times, greater service
volumes, a higher share of services provided electronically, and more citizen requests per 1,000
population than units with D = 0-2. The results support the proposed association between
institutional digital integration and administrative-service performance. At the same time, they
do not establish that digital integration was the sole cause of the differences or that the same
pattern can be generalized to all Ukrainian public authorities.
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Discussion

The results of the empirical analysis indicate statistically significant intergroup
differences associated with the level of digital integration of public authorities. The differences
between the groups allow us to interpret digital integration as an institutional characteristic
related to variation in the functioning of the administrative-services system. In particular, the
high-integration group demonstrated a shorter average request-processing time, a larger average
service volume, a higher share of electronic services, and greater request intensity per 1,000
population. At the same time, such results do not allow us to draw causal conclusions, but only
indicate the presence of statistically confirmed differences. The moderate rank-biserial
correlations, which ranged from 0.360 to 0.468, further indicate that the observed contrasts had
substantive magnitude within the analyzed sample, although they should not be interpreted
independently of the study design and sampling limitations.

The interpretation of the results obtained is consistent with the approaches presented in
the modern scientific literature. In particular, Syafarudin and Haris (2025) found that the
implementation of e-government in Indonesia was accompanied by improvements in the
accessibility and speed of public service delivery, which is consistent with the shorter processing
time observed among the Ukrainian units with higher digital integration. Similar findings are
reflected in the work of Huque and Ferdous (2024), which emphasizes that the digitalization of
public services in developing countries is associated with increased accessibility, although the
effects depend on institutional conditions. The present results extend this line of evidence by
showing that differences in service efficiency were observable not only in request-processing
time but also in the average annual number of services provided.

The 27.3-hour difference in average request-processing time was one of the most
practically relevant findings. This pattern is also consistent with the conclusions of Szedmak et
al. (2025), who indicate that the implementation of digital document-management systems is
associated with increased efficiency of administrative processes. In this context, the reduction in
request-processing time recorded in the study can be seen as evidence consistent with the
proposition that registry integration, automated workflows, and online identification may reduce
the number of manual stages within administrative procedures. That said, the present analysis did
not isolate the contribution of each D component, and therefore it cannot establish which
particular element accounted for the largest share of the difference.

The higher average annual service volume in the high-integration group also deserves
separate interpretation. A larger volume may reflect greater processing capacity, broader
territorial or population coverage, stronger institutional resources, or more intensive demand for
services. Therefore, the difference of 119.5 thousand services should not automatically be
attributed to digitalization. In practice, a large regional authority or ASC may process
substantially more requests than a smaller institution even when both have comparable digital
infrastructure. The result nevertheless indicates that higher D values were observed alongside
greater operational activity and supports the need for future models that control for institutional
size, staffing, budgets, and population served.
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The results regarding the quality of administrative services, in particular the higher share
of electronic services and the greater intensity of citizen requests, are consistent with the
provisions of the study by Yildiz et al. (2024), where digital technologies are considered as a tool
for expanding interaction between the state and citizens. At the same time, the increase in the
intensity of appeals can be interpreted not only as an indicator of accessibility but also as
evidence of a change in user behavioral patterns, which requires additional analysis. A higher
number of requests per 1,000 population may indicate that citizens face fewer technical or
procedural barriers when initiating contact with public authorities. It may also reflect broader
service demand, greater awareness of available channels, or repeated applications. Consequently,
this indicator should not be equated with satisfaction, trust, or perceived quality.

The difference in the share of electronic services requires even greater caution because of
the partial conceptual overlap identified in the Methodology section. The D index included a
binary component recording the availability of at least one operational electronic service,
whereas the outcome variable measured the proportion of all services actually delivered
electronically. These measures were not identical: an institution could receive one D point for
offering a single electronic service while continuing to provide most services
offline. Nevertheless, both variables referred to the digital channel of service
delivery. Accordingly, the 33.8-percentage-point difference should be interpreted primarily as
evidence of the depth of digital use rather than as a completely independent confirmation of the
validity of D.

At the same time, the results of the study partially reflect the problematic aspects of
digital transformation recorded in the scientific literature. In particular, Silva et al. (2023)
emphasize that the development of online services is accompanied by challenges in the field of
information security, which can affect user trust and limit the effectiveness of digital solutions.
This suggests that the increase in the share of electronic services is not always accompanied by a
proportional increase in their perceived quality. An institution may expand the number or
proportion of online transactions while users continue to encounter concerns about personal-data
protection, authentication, service continuity, or the clarity of digital interfaces. These
dimensions were not measured in the present study and should therefore remain outside the
direct interpretation of the reported quality indicators.

The results obtained are also consistent with approaches that emphasize the contextual
dependence of the effects of digitalization. In particular, the study by Huque and Ferdous
(2024) points out that the effectiveness of e-services is largely determined by institutional
capacity and the level of development of digital infrastructure. This is consistent with the
possibility that the identified differences were partly associated with staffing, organizational
resources, regional infrastructure, or service demand rather than with the D score alone. The
wartime operating environment is another relevant contextual factor. Authorities functioning in
areas affected by displacement, infrastructure damage, or unstable connectivity may have faced
constraints that were not captured by the four-component index.

Thus, the results of the study are generally consistent with international empirical
observations, while specifying them in the context of the national system of administrative
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service provision. The differences identified confirm that digital integration is associated

with variation in efficiency and quality indicators, but these relationships are complex and
depend on a number of accompanying factors. The moderate effect sizes reinforce the practical
relevance of the intergroup differences, yet they do not eliminate concerns about omitted
variables, purposive sampling, or the averaging of observations across 2023-2025.

The findings also have practical implications for authorities with low D values. The
sequence of modernization should begin with registry interoperability, because automated access
to verified state data can reduce repeated document submission and manual verification. The
next priority is internal workflow automation, which may shorten routing, approval, and
notification stages. Online identification should then be expanded to support legally reliable
remote interaction. Finally, the range of electronic services should be increased after the
supporting registry and back-office infrastructure is in place. Otherwise, the authority risks
digitizing only the front-end application form while retaining a largely manual internal
procedure.

These recommendations should not be interpreted as a statistically established ranking of
the four D components. The study analyzed the aggregate index and did not estimate the
independent contribution of electronic-service availability, registry integration, automated
processing, or online identification. The proposed sequence is therefore institutionally reasoned
rather than derived from a component-level causal model. Authorities should adapt it to their
current infrastructure, legal mandate, service portfolio, staffing, and user needs.

The results obtained are important for further research, as they indicate the need to
develop integrated models for assessing digital transformation that take into account both
quantitative and qualitative aspects of public services. A promising direction is also to deepen
the analysis of the cause-and-effect relationships between digital integration and public
administration performance using more detailed data. Future studies should use unit-year
observations without averaging where possible, apply multivariable or panel models, and control
for institutional size, budget, staffing, population served, regional infrastructure, and wartime
conditions. A sensitivity analysis based on a modified index excluding the electronic-service
component would also help determine whether the difference in the electronic-service share
persists when the conceptual overlap is removed. User surveys could complement administrative
statistics by measuring satisfaction, accessibility, convenience, trust, and perceived security.

In summary, the study suggests that digital integration of public authorities is associated
with statistically significant differences in the performance of the administrative-services
system. Units with D = 3—4 had shorter processing times, larger service volumes, a higher
electronic-service share, and greater request intensity than units with D = 0-2, with moderate
rank-biserial effect sizes. However, these results characterize the analyzed purposive sample, do
not establish causality, and should be interpreted in light of institutional and regional
heterogeneity.
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Conclusion

The study identified statistically significant differences in administrative-service
performance between Ukrainian public authorities with low and high levels of digital integration.
Units with D = 3—4 demonstrated shorter request-processing times, larger service volumes, a
higher share of electronic services, and greater request intensity than units with D = 0-2. The
moderate rank-biserial correlations indicate that these differences were practically meaningful
within the analyzed sample. However, the observational design does not establish that digital
integration caused the identified outcomes.

The study’s contribution is primarily empirical and methodological. It applies a
transparent four-component index of digital integration and compares it with indicators of
administrative-service efficiency and quality. For authorities with low D values, modernization
should prioritize registry interoperability, internal workflow automation, online identification,
and only then the broader expansion of electronic services.

The findings are limited by purposive sampling, aggregated three-year averages,
conceptual overlap between the availability and share of electronic services, and the absence of
controls for staffing, budgets, institutional size, regional conditions, and wartime constraints.
Future research should use unit-level panel data, multivariable models, and user surveys
assessing satisfaction, accessibility, trust, and perceived security of digital services.
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