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Abstract: This study examines the effects and benefits, as well as broader governance

challenges related to Artificial Intelligence (A1), including systematical measurement
of overall digital reshaping process in digital transformation and capacity building of
public administration in Bosnia and Herzegovina. Grounded in contemporary theories

of adaptive governance and digital-era public administration, the research conceptu-

alizes Al as a key determinant of transformational capacity in public institutions. The

multi-level empirical analysis operationalizes key constructs, including digital ma-

turity degree and the extent of Al use, so as multidimensional impacts in administra-

tive efficiency, service quality, transparency, institutional integrity and strategic deci-

sion-making capacity in public administration bodies in Bosnia and Herzegovina. The

findings tend to demonstrate a statistically significant correlation between Al use and
efficiency improvements, reduction of administrative burden, enhanced integrity mech-

anisms, but at the same time to highlight structural and organizational constraints,

limited technical capacities, regulatory gaps and ethical concerns related to algorith-

mic bias, accountability and governance. By empirically assessing the transformation-

al capacity of Al in public administration, this study contributes to the growing basis

of digital governance, provides policy-relevant insights for the effective integration of
Al in line with European administrative standards and principles of trustworthy Al in

Bosnia and Herzegovina.
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INTRODUCTION

In the digital decade, the application of Al significantly affects the quality of
governance, which is further conditioned by the digital maturity of institutions and the
digital skills of employees. Furthermore, Al brings certain ethical challenges, but also
enables human intellectual capital to operationally move beyond what was previously
considered impossible. This implies the automation of processes in public administra-
tion, improved and faster decision-making, greater accessibility and responsiveness of
institutions, as well as the better detection and management of corruption risks.

In this context, the integration of Al into public administration in Bosnia and
Herzegovina must be understood not only as a tool for technological innovation, but
as a strategic and structural component of ongoing public administration reform and
European integration processes. Recent assessments by SIGMA indicate that, despite
certain progress, public administration in Bosnia and Herzegovina continues to face
systemic challenges, including weak coordination, fragmented governance structures,
limited accountability, and insufficient institutional capacity for implementing com-
plex reforms. These structural constraints directly affect the ability of public institu-
tions to adopt and effectively utilize advanced digital technologies such as Al. Simi-
larly, the latest European Commission Report highlights that Bosnia and Herzegovina
remains at an early stage of preparation in key areas of digital transformation, with the
absence of a coherent legislative and strategic framework aligned with the EU acquis,
particularly in domains related to digital governance, interoperability, and data-driven
public services. The report further emphasizes persistent weaknesses in transparency,
coordination, and institutional capacity, all of which are critical preconditions for the
successful deployment of Al-based systems. At the same time, the European Union
has established a comprehensive regulatory approach to Al through the Al Act, which
introduces a risk-based governance model emphasizing transparency, accountability,
human oversight, and the protection of fundamental rights. This regulatory framework
sets clear expectations for candidate countries, including Bosnia and Herzegovina, to
align their institutional and legal systems with the principles of trustworthy Al as part
of the broader EU acquis.

Current research on Al in public administration is predominantly focused on
highly developed and digitally mature governance systems, with limited empirical
evidence from complex, multi-level, and transitional administrative environments.
The research problem is addressing these gaps, followed by providing an integrated
empirical analysis of artificial intelligence in the public administration of Bosnia and
Herzegovina. It contributes to the literature by (a) extending empirical research to a
fragmented and transitional governance context, (b) developing a multidimensional
analytical framework that links Al use, digital maturity, and measurable institutional
outcomes, and (c) incorporating ethical risk perception as a key governance variable
influencing the realization of Al benefits.

LITERATURE REVIEW

The integration of Al into public administration has gained significant scholarly
attention over the past decade, particularly within the broader context of digital gover-
nance and public sector innovation, leaving behind traditional governance as insuffi-
cient for meeting the contemporary demands and needs of citizens. Al is increasingly
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conceptualized not only as a technological tool but as a transformative force for insti-
tutional capacity and public good, enabling public organizations to enhance efficiency,
service delivery, and decision-making processes .

A growing body of empirical research demonstrates that Al adoption contributes
to improved administrative efficiency by adaptive, hybrid governance and reducing
bureaucratic workload. Studies indicate that Al-supported systems can significantly
accelerate processing times and enhance productivity within public institutions . Au-
tonomous mode of Al significantly enhances quality, speed and citizen engagement in
simple, complex or time-sensitive inquiries . Its cumulative benefits further encompass
automated document generation, advanced analytical techniques and targeted service
provision , thereby reinforcing institutional capacity and supporting evidence-based
national strategic planning.

Practical implementations further illustrate that Al facilitates innovative gover-
nance solutions, including intelligent automation of routine administrative tasks, predic-
tive allocation of public resources, and scalable digital interaction with citizens through
tools such as chatbots and algorithmic classification systems, thereby expanding the
functional capacity of public institutions. Beyond efficiency gains, Al has been shown
to improve the quality of public services through enhanced accuracy, personalization,
and responsiveness. Al-driven analytics enable governments to better understand citizen
needs and tailor services accordingly, leading to higher levels of service effectiveness .
Moreover, the use of Al in decision-support systems contributes to more evidence-based
policymaking, strengthening the strategic capacity of public administration.

Also, Al plays a critical role in optimizing administrative performance , but with
uncertainties and attendant risks concerning human autonomy and control loss over
decision-making .

Transparency and accountability represent another critical dimension of Al im-
plementation in the public sector. Research suggests that Al can enhance transparency
by enabling real-time monitoring, traceability of decisions, and improved detection of
irregularities . At the same time, however, scholars caution that increased reliance on
algorithmic systems may introduce new forms of opacity, particularly in cases where
decision-making processes are not fully explainable.

The concept of digital maturity has emerged as a key explanatory factor in un-
derstanding the successful adoption and impact of Al in public institutions. Digital ma-
turity encompasses technological infrastructure, organizational readiness, and human
capital capabilities, all of which are essential for effective Al implementation . Empir-
ical findings consistently show that institutions with higher levels of digital maturity
are more likely to adopt Al and derive greater benefits from its use, supporting the
structural linkage between digital capacity and Al-driven transformation.

At the same time, the literature emphasizes that Al adoption introduces signifi-
cant ethical and governance challenges. Issues such as algorithmic bias, lack of trans-
parency, and risks to accountability have become central concerns in the deployment of
Al systems in the public sector . Recent research further highlights that the perception
of these risks may influence the extent to which Al benefits are realized, suggesting
a complex interaction between technological adoption and governance frameworks .

Importantly, scholars increasingly point to a “double-edged effect” of Al in pub-
lic administration: while Al can strengthen institutional integrity through improved
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monitoring and detection mechanisms, it can also create new vulnerabilities if not
properly governed . This perspective is particularly relevant for transitional gover-
nance systems, where institutional capacities and regulatory frameworks may still be
evolving.

METHODOLOGY

Research Design

This study adopts a quantitative research design aimed at examining the cor-
relation between Al adoption and institutional performance in public administration.

Primary data were collected in March and April 2026 on all administrative lev-
els in Bosnia and Herzegovina using a structured questionnaire, designed to capture
perceptions of public administration employees regarding the use of Al, its benefits,
and associated challenges. The instrument is based on a five-point Likert scale (1-5),
ranging from “strongly disagree” to “strongly agree”, allowing for the measurement
of attitudes toward Al implementation and its perceived effects.

In accordance with the established hypotheses, the research is guided by the
following research questions (RQ):

RQ1: To what extent do public institutions in Bosnia and Herzegovina exhibit
digital maturity and readiness for Al adoption?

RQ2: What is the extent and scope of Al use in public administration processes?

RQ3: How does the use of Al affect operational efficiency, decision-making,
service quality and transparency in public institutions?

RQ4: What are the key institutional, regulatory, and ethical challenges associat-
ed with Al adoption in public administration? The study operationalizes key constructs
through multiple indicators derived from the questionnaire:

* Independent variable:

- Extent of Al use in public administration
»  Dependent variables:
- Operational efficiency (e.g., process monitoring, administrative burden
reduction)
- Decision-making quality
- Strategic planning improvement
- Resource management
- Transparency
- Detection of irregularities and corruption risk reduction
» Control variables:
- Institutional type
Level of government
Position
- Work experience
Age and gender
 Barriers (moderating factors):
- Lack of knowledge
- Regulatory constraints
- Employee resistance
- Ethical concerns

1
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The collected data were analyzed using statistical software (SPSS), which in-
cludes: descriptive statistics (frequencies, percentages, mean values), reliability anal-
ysis (Cronbach’s alpha for internal consistency), correlation analysis and regression
analysis.

Within the theoretical framework, guided by comparative practices and the con-
temporary use of Al in public administration, this study tests the following hypotheses:

H1: Digital maturity and digital literacy are positively associated with the extent
of Al use in public institutions.

H2: The extent of Al use is positively associated with improvements in oper-
ational efficiency, including reduced administrative burden and faster processing of
cases.

H3: The use of Al is positively associated with enhanced transparency and im-
proved detection of irregularities and corruption risks.

H4: Institutional barriers, including lack of knowledge, regulatory constraints,
and employee resistance, are negatively associated with the extent of Al use.

The research conceptualizes transformational capacity of Al as an underlying
mechanism shaping multiple dimensions of institutional performance.

RESULTS AND DISCUSSION

Sample characteristics

The empirical analysis was conducted on a sample of 210 respondents em-
ployed across public administration institutions in Bosnia and Herzegovina, including
ministries, administrations, administrative organizations, and other public bodies at
state, entity/Brcko District, cantonal, and local levels.

Table 1. Sample structure of respondents

Variable Category n %
Institution type Administration 72 343
Other institutions/public bodies 51 243
Administrative organisation 45 214
Ministry 42 20.0
Level of government Entity/Brcko district 102 48.6
State 41 19.5
Cantonal 39 18.6
Local 27 12.9
Position category Senior/managerial staff 89 424
Other civil servants 87 414
Employees/support staff 23 11.0
IT sector 9 43
F\;iabrlsicosf;)\(/?:erience n 10 years and longer 133 63.3
5-10 years 39 18.6

0-5 years 38 18.1
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Variable Category n %
Age group 36-45 years 92 438
46-55 years 68 324
25-35 years 28 133
56- 65 years 21 10.0
Gender M 109 519
F 100 47.6

Source: Author’s

The sample is institutionally heterogeneous. The largest proportion of re-
spondents comes from administrations (34.3%), followed by other public institu-
tions (24.3%), administrative organizations (21.4%), and ministries (20.0%). Entity
and Brcko District institutions dominate the sample (48.6%), while managerial staff
(42.4%) and other civil servants (41.4%) represent the majority of respondents. In
terms of experience, 63.3% of respondents have more than ten years of service, indi-
cating a highly experienced sample capable of assessing institutional processes. The
age structure is concentrated in the 3655 range, and gender distribution is balanced.
This structure ensures a comprehensive institutional perspective on Al adoption and its
organizational implications.

Reliability and descriptive statistics

Internal consistency of the constructs was assessed using Cronbach’s alpha. The
results indicate satisfactory to excellent reliability for all principal constructs. Digital
readiness (o = 0.830) and extent of Al use (o = 0.895) indicate strong internal con-
sistency, while benefit-related constructs show very high reliability: operational effi-
ciency (o = 0.923), transparency and integrity (o = 0.904), and strategic benefits (o =
0.930). Institutional barriers also reach acceptable reliability (o= 0.711).

Table 2. Reliability and descriptive statistics of the composite constructs

Construct Items Cronbachalpha Mean SD Min Max
Digital readiness 5 0.83 2.905 0.883 1.0 5.0
Extent of Al use 4 0.895 1.83 0.853 1.0 5.0
Operational efficiency 3 0.923 3484  1.183 1.0 5.0
Service quality and decision-making 3 0.891 3.219 1.065 1.0 5.0
Transparency and integrity 3 0.904 3.124 1.102 1.0 5.0
Strategic benefits 3 0.93 3421 1.086 1.0 5.0
Institutional barriers 4 0.711 3529 0868 1.0 5.0

Source: Author’s

Descriptive statistics reveal several important patterns. The highest mean value
is recorded for institutional barriers (M = 3.529), followed by operational efficien-
cy (M = 3.484) and strategic benefits (M = 3.421). In contrast, the extent of Al use
remains notably low (M = 1.830), while digital readiness is moderate (M = 2.905),
which suggests that respondents perceive Al as potentially beneficial even though its
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institutional deployment is still limited and uneven. Moderate level of digital readiness

is indicating a transitional stage between early digitalization and broader Al-enabled
transformation.

= Mean scores of cormposite constructs

Mean score [1-5)
o — [ ¥ [*]

Figure 1. Mean scores of the composite constructs
Source: Author’s

Correlation analysis

Pearson correlation analysis shows that digital readiness is strongly and posi-
tively associated with the extent of Al use (r=0.495, p <0.001), confirming that digital
maturity represents a key enabling factor for Al adoption. A positive and statistically
significant relationship is also observed between Al use and operational efficiency (r
=0.199, p = 0.004). However, the relationship between Al use and transparency and
integrity is weaker and does not reach conventional significance levels (r=0.128, p =
0.065). Institutional barriers show a negative but statistically insignificant association

with Al use (r =-0.080, p = 0.249), suggesting that barriers are recognized but not yet
decisive in limiting Al implementation.

Table 3. Pearson correlations among the key constructs

Variable Digital Extentof Operational Transparency Institutional
readiness Al use efficiency and integrity barriers
Digital readiness 1 0.495%* 0.189** 0.046 -0.028
Extent of Al use 0.495%* 1 0.199** 0.128 -0.080
Operational efficiency 0.189** 0.199** 1 0.708** 0.398**
Transparency and integrity 0.046 0.128 0.708** 1 0.377%*
Institutional barriers -0.028 -0.080 0.398%* 0.377%* 1

Source: Author’s
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Regression analysis

To further examine causal relationships, three regression models were estimated.

The Model 1 explains 24.9% of the variance in Al use (R* =0.249, p <0.001).
Digital readiness emerges as a strong and statistically significant predictor (f = 0.493,
p <0.001), while institutional barriers do not have a significant effect ( = -0.066, p =
0.275).

Further, Model 2 examined whether Al use has a positive and statistically sig-
nificant effect on operational efficiency (B = 0.199, p = 0.004), although the explained
variance is modest (R? = 0.039).

Model 3 explained that the effect of Al use on transparency and integrity is
positive but only marginally significant (§ = 0.128, p = 0.065), indicating that this
relationship is not yet fully established.

No multicollinearity issues were detected (VIF = 1.00), and residuals follow an
approximately normal distribution, confirming model validity.

Table 4. Model summary for the regression analyses

Model Dependent variable Predictors R? Adj.R? F Sig.
Digital readiness;

Model 1 Extent of Al use o ; 0.249 0.242 34.361 <.001
Institutional barriers
Model 2 Operational efficiency Extent of Al use 0.039 0.035 8.550 0.004
Model3 ransearencyand g oo of Aluse 0016 0012 3451 0.065
integrity
Source: Author’s
Table 5. Regression coefficients

Model Predictor B Beta t Sig. VIF
Model 1 Digital readiness 0.476 0.493 8.183 <.001 1.001
Model 1 Institutional barriers -0.065 -0.066 -1.094 0.275 1.001
Model 2 Extent of Al use 0.276 0.199 2.924 0.004 -
Model 3 Extent of Al use 0.165 0.128 1.858 0.065 -

Source: Author’s
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Figure 2. Histogram of standardized residuals for Model 1
Source: Author’s

The histogram indicates approximately normal distribution of residuals, con-
firming the assumption of normality.

Table 6. Summary of hypothesis testing

Hypothesis testing summary

Hypothesis Path tested Empirical result Conclusion

Digital readiness — Extent

H1 of Al use r=0.495,p <.001; 3 =0.493, p <.001 Supported
Extent of Al use —
H2 Operational efficiency r=0199,p=.004=0.199,p=.004  Supported
H3 Extent of Al use — r=0.128,p = 065 B=0.128, p = 065 Partially supported /

Transparency and integrity

Institutional barriers —
H4 Extent of Al use r=-0.080, p =.249; 3 =-0.066, p=.275 Not supported

marginal

Source: Author’s

The empirical pattern indicates that the strongest support is found for the en-
abling role of digital readiness in stimulating Al adoption. The effect of Al use on
operational efficiency is also confirmed, which aligns with the theoretical expectation
that Al contributes primarily through time savings, productivity gains, and adminis-
trative simplification. The transparency-related effects move in the expected positive
direction but are not yet sufficiently consolidated to produce strong statistical confir-
mation. This is plausible in a context where institutional Al use is still in an early phase
and may not yet be deeply integrated into control, supervision, and integrity systems.
Finally, the fourth hypothesis is not supported, suggesting that barriers are recognized
by respondents, but they do not presently operate as a decisive statistical inhibitor of
Al use once digital readiness is taken into account.
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Supplementary qualitative insights

Qualitative responses reinforce quantitative findings. The most frequently
identified benefits of Al include time savings, increased work speed, improved data
analysis, and support for decision-making and strategic planning. The most frequently
mentioned application areas are IT and analytics, administrative processes, finance and
HR, legal and inspection activities, and citizen services. These insights confirm that Al
is primarily perceived as a tool for efficiency and procedural modernization rather than
a fully institutionalized decision-making mechanism.

Table 7.

Most frequent benefit themes: Time saving / speed (102), Data analysis / information retrieval (59), Strategic planning /
decision support (25), Administrative burden reduction (12), Transparency / corruption risk reduction (10)

Most frequent sector themes: IT / analytics (85), Administration / protocol (45), Finance / planning / HR (28),
Legal / inspection / control (21), Citizen-facing services (8)

Source: Author’s

The findings contribute to the literature on digital governance by demonstrating
that organizational readiness, rather than resistance, represents the primary determi-
nant of Al adoption in public administration.

The strong effect of digital readiness supports existing theoretical frameworks
which position digital maturity as a prerequisite for advanced technological integra-
tion. In the context of Bosnia and Herzegovina, this suggests that Al adoption is less
constrained by institutional opposition and more by structural and capacity-related
limitations.

The confirmed relationship between Al use and operational efficiency aligns
with prior empirical studies, indicating that the earliest and most visible impact of Al
emerges in routine administrative processes, including automation, data handling, and
workflow optimization.

However, the relatively weak and statistically marginal relationship between Al
use and transparency highlights an important nuance. While Al is often normatively
linked to improved accountability and reduced corruption risks, these benefits appear
to require deeper institutional embedding, regulatory frameworks, and governance
mechanisms before they can materialize in measurable outcomes.

Furthermore, the non-significant effect of institutional barriers challenges com-
mon assumptions in the literature. Rather than acting as direct inhibitors, barriers may
operate indirectly, shaping the broader context of digital readiness rather than directly
suppressing Al use. This finding suggests that policy efforts should focus less on re-
moving resistance and more on building digital infrastructure, skills, and organization-
al capacity.

A particularly important insight is the observed implementation gap: respon-
dents recognize the benefits of Al (high mean values for efficiency and strategic gains),
yet actual use remains low. This indicates a latent reform potential, where public insti-
tutions are cognitively prepared for Al adoption but lack the operational conditions to
implement it effectively.

From a policy perspective, this implies that Bosnia and Herzegovina is currently
in a transitional phase of Al adoption, where strategic alignment and capacity build-
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ing could rapidly accelerate implementation if supported by appropriate governance
frameworks.

CONCLUSION

The rapid intensification of Al use is reshaping the foundations of public admin-
istration worldwide, introducing new possibilities for efficiency, responsiveness, and
data-driven governance. In contemporary public sector contexts, Al is increasingly
perceived not merely as a technological innovation but as a strategic instrument of
institutional transformation, capable of enhancing public value creation and improving
administrative performance.

This study did the empirical observation of the Al use in the public administra-
tion of Bosnia and Herzegovina through the lens of transformational capacity, focusing
on its measurable effects, benefits, and associated challenges. The findings confirmed
correlation between Al adoption and significant efficiency improvements, service
quality, and transparency, thereby reinforcing its role as a key enabler of public value
creation and better administrative practices in Bosnia and Herzegovina.

At the same time, the study demonstrates that the realization of these benefits is
not automatic but contingent upon the level of institutional readiness, particularly dig-
ital maturity. The results highlight that public institutions with more developed digital
infrastructures, strategic orientation, and organizational capacities are better positioned
to leverage Al technologies effectively. This underscores the importance of viewing Al
not merely as a technological tool, but as a systemic governance instrument embedded
within broader processes of digital transformation.

This study provides empirical evidence on the determinants and effects of Al
adoption in public administration in Bosnia and Herzegovina. The findings demon-
strate that digital readiness represents the most significant predictor of Al use, con-
firming its role as a fundamental enabling condition for technological transformation.
While Al use is shown to have a positive and statistically significant effect on opera-
tional efficiency, its overall explanatory power remains modest, indicating that Al is
still at an early stage of institutional integration. At the same time, the relationship be-
tween Al use and transparency and integrity is positive but only marginally significant,
suggesting that governance-related benefits require deeper institutional embedding.
Notably, institutional barriers do not exhibit a statistically significant effect on Al use,
implying that constraints to adoption are less related to resistance and more to structur-
al and capacity-related limitations.

Importantly, the research also reveals that increased use of Al is accompanied
by a heightened awareness of ethical risks and governance challenges. Issues related
to transparency, accountability, and algorithmic fairness emerge as critical factors that
may influence both the legitimacy and sustainability of Al deployment in the public
sector. This finding aligns with contemporary debates on trustworthy Al and emphasiz-
es the need for a balanced approach that integrates innovation with robust governance
safeguards.

Taken together, the results reveal a clear implementation gap, where public ad-
ministration institutions recognize the potential benefits of Al but have not yet translat-
ed this awareness into widespread practical application. This indicates that Bosnia and
Herzegovina is currently in a transitional phase of Al adoption, situated between initial
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digitalization and more advanced, Al-driven transformation. From a policy perspec-
tive, the findings highlight the need to prioritize the development of digital infrastruc-
ture, human capital, and institutional capabilities as key preconditions for effective Al
integration. Future research should further explore sector-specific applications of Al
and examine longitudinal effects as implementation progresses, particularly in relation
to transparency, accountability, and governance outcomes.

According to research feedback and empirical findings, several normative and
policy-oriented recommendations (de lege ferenda) can be proposed for Bosnia and
Herzegovina, in order to accelerate and continuously evolve digital transformation
path in public administration reform process, in terms of:

a) Establishing a comprehensive legal and strategic framework for Al in public
administration

There is a clear need to develop a coherent regulatory framework governing
the use of Al in the public sector. Such a framework should be aligned with European
standards and incorporate key principles of lawful, ethical, and transparent Al use,
including human oversight, accountability, and data protection.

b) Institutionalization of digital maturity as a governance standard

Public administration reform should explicitly integrate digital maturity as a
core institutional benchmark. This includes the systematic development of digital in-
frastructures, interoperable data systems, and organizational capacities necessary for
effective Al adoption.

¢)Development of ethical governance mechanisms for Al

It is necessary to establish formal mechanisms for assessing and managing ethi-
cal risks associated with Al systems. This may include the introduction of algorithmic
impact assessments, internal oversight structures, and clear accountability frameworks
within public institutions.

d) Capacity building and professional training

The effective use of Al requires significant investment in human capital. Target-
ed training programs should be developed to enhance digital competencies, analytical
skills, and understanding of Al-related risks among public servants.

e) Integration of Al into anti-corruption and integrity systems

Al technologies should be strategically integrated into existing mechanisms for
monitoring, inspection, and anti-corruption efforts. By improving data analysis and
risk detection capabilities, Al can strengthen institutional integrity and contribute to
more effective enforcement of legal and administrative standards.

1) Multi-level governance and coordination

Given the complex administrative structure of Bosnia and Herzegovina, it is
essential to ensure coordination across different levels of government. A harmonized
approach to Al implementation would reduce fragmentation and enhance knowledge
sharing and institutional learning.
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Ultimately, Al represents a transformative force in public administration, offer-
ing significant opportunities for enhancing efficiency and fulfillment in deriving public
good. However, its successful integration depends on the ability of institutions to si-
multaneously innovate and govern. In this sense, the future of Al in the public sector of
Bosnia and Herzegovina will be determined not only by technological advancement,
but by the development of coherent legal frameworks, institutional capacities, and eth-
ical governance systems.

In doing so, the study positions Al as a central element of transformational ca-
pacity in public administration, while simultaneously aligning its analytical framework
with European standards of digital governance, public administration reform princi-
ples, and the emerging regulatory paradigm of trustworthy Al.
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