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The European Union is taking significant steps
and supporting the efforts of member countries to
improve the quality of public services. The require-
ments for the digitization of the latter, to improve
communication links, highlight the relevance of
the research topic by shifting the emphasis to the
indirect assessment of the impact of technology
transfer in the field of public administration on cit-
izens’ satisfaction with public services.

The object of research in this work is the pub-
lic administration models of the selected coun-
tries. The research hypothesis assumes that mem-
bership in the EU has a significant impact on the
efficiency of public services. Given this, there is an
opportunity to transfer technologies, namely tech-
nologies of state management.

The countries of Eastern Europe were selected
Jor the study. The work is based on the limitations
inherent in the EU accession process.

For evaluation, three regression models were
proposed for use in practice. These are a baseline
model, a fixed-effects model to account for unob-
served differences between countries, and a model
with additional factors. The specified models were
estimated using the least-square method (LSM).
Based on the calculations of the first model, it
was determined that the coefficient is statistical-
ly significant at the level of 1 %, which explains
12.6 % of the variation in the Index of Public
Services (IPS). The results of the estimation of
the second model make it possible to estimate IPS
more accurately by 0.68. Based on the results of
the calculation of the third model, the features of
the influence of GDP and IPS were determined.

The results prove that the accession of Eastern
European countries to the EU has a significant
impact on the efficiency of public services. In
this case, the possibility of technology transfer
appears. Digitization of public administration is
an innovative technology that allows bringing the
citizen and the state closer together as efficiently
as possible

Keywords: candidate country, membership in
the European Union, Index of Public Servicesx,
benchmark model, Fragile States Rating
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1. Introduction

The provision of public services is one of the most import-
ant functions of the state, which ensures the development of
society and contributes to the well-being of the population.
State services are characterized by timeliness, quality, fair-
ness, and the ability to solve citizens’ problems during their
provision. Empirical studies by scientists [1, 2] prove that
the quality of government, administrative impartiality and
institutional efficiency affect public services. This is espe-
cially important for vulnerable population groups, as well as
for technology transfer. This contributes to the innovative
development of the country as a whole. The provision of pub-
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lic services is critical to the effective functioning of govern-
ment and is extremely important for countries, regardless of
their level of development or economic status. Since a large
part of the population in most countries depends on the state
and, accordingly, on public services [3], their effective and
efficient provision is a sign of democracy [4].

The most probable sources of improvement of public ser-
vices are additional resources and effective management [5].
At the same time, under conditions of crisis, uncertainty
and instability, citizens’ dissatisfaction with the activities
of the authorities is growing, and unpopular decisions cause
doubts in society, which negatively affects the development
of democracy and requires urgent measures [6]. In this case,




the improvement of communications between the population
and state administration bodies with the provision of feed-
back is possible precisely with the help of information and
communication technologies (ICT) [7]. In this case, ICT be-
comes a certain “bridge” between a person, no matter where
he is in the country, and the state, to meet public needs and
communications.

The quality of public administration, according to Eu-
ropean Commissioner for Cohesion and Reforms Eliza Fer-
reira, will soon be of crucial importance for the EU. That
is why the task of state institutions of individual countries
is to transform EU legislation and programs into concrete
actions. High-quality, consistent, accessible public admin-
istration and services can and should be available to all
European citizens, regardless of place of residence, age, or
socio-economic status [8]. This approach is a positive factor
for the development of public services in EU member states.
This is also a significant challenge for candidate countries
and potential candidates for membership. Such countries
must carry out reforms and mobilize additional resources to
meet the requirements for future EU membership. Digitiza-
tion of this process [9] accelerates the process of passing in-
formation between key participants and allows the exchange
of skills, knowledge, and technologies. The latter are signs of
technology transfer [10] at a new level, which gives impetus
to innovative development not only in the field of public ad-
ministration, but also in the country as a whole. This proves
the relevance of the research topic and opens up opportuni-
ties to develop new models of country management.

2. Literature review and problem statement

EU enlargement policy concerns potential accession
candidates and those seeking to join the EU. The European
Commission helps countries to achieve EU membership and
supports them in implementing relevant economic and dem-
ocratic reforms. For the candidate countries and potential
candidates, the prospect of EU membership is a powerful
incentive for carrying out democratic and economic re-
forms — a mandatory component of future EU membership.
The results of such reforms should be strong, permanent, and
irreversible [11].

Scientists consider the issue of significant benefits for
countries from EU membership through a combination of
economic and political aspects [12]. The main conclusion is
the obtained convincing evidence of the positive impact of
EU membership on GDP per capita and labor productivity
based on the innovation approach, despite the significant
heterogeneity between the studied countries. Other authors
believe that one of the main reasons for the creation of the
European Union and the Eurozone was the expected bonus
of economic growth for member countries [13]. And this,
again, emphasizes the transfer of technologies, because the
results of the study prove the existence of a positive influence
of EU membership on economic growth among its members.

On the example of the banking system, work [14] demon-
strated the positive influence of EU membership on the effi-
ciency of banking costs in comparison with countries outside
the EU zone. The conclusion is based on the “catch-up” effect
between EU and non-EU banking systems. The results of
study [15] confirm this and prove that the use of “catch-up
lag” is vital for achieving convergence between countries
with different levels of development within the EU.

In work [16] it is assumed that a country’s long wait
for EU membership may negatively affect public support
for joining the Union. At the same time, in some countries,
especially post-communist ones, the integration process into
the EU involves the connection between citizens and state
institutions. Researchers [17] emphasize the importance of
the technology of social support and interaction between
the state and citizens regarding the accession to the EU. The
obtained results prove that the population of countries that
benefit more from EU membership shows greater support for
their country’s participation in the EU. The difference in the
population’s reaction to the accession to the EU led to the
revival of the study of the concept of “differentiated inte-
gration” in the European Union. The negative impact of the
Eurozone crisis is the main reason for striking differences in
support for European integration between different regions
of Europe [18].

The author of work [19] claims that despite the cohesion
policy that has been applied in the EU for many years, the
impact of membership on individual countries is different.
For example, in terms of GDP per capita, the Grand Duchy
of Luxembourg and the Republic of Ireland are the countries
that benefit the most from the integration process. At the
same time, the Hellenic Republic received ten times less,
and its indicators can be compared only with the similar
indicator of the South African Republic. At the same time,
in European countries that are not members of the EU, man-
agement technologies are of a much lower level.

Cohesion policy affects many areas in the EU and is
currently the main policy for member states. It consists in
promoting economic, social, and territorial unity and reduc-
ing regional differences [20]. Despite such steps, as shown in
study [21], there are disparities in one crucial factor of so-
cio-economic development — the technology of government
activity. It is this, in the end, that leads to the ability to im-
plement policies impartially, non-corruptly and efficiently,
as well as to provide public services. The above is essential,
both in EU countries and in individual regions.

Cohesion, a unified approach in management and quality
communications are the basis for combating corruption and
the way to increase satisfaction with the quality of public
services in the country is a requirement for joining the EU.
It is for this reason that emphasis is placed on the transfer of
management technologies in e-government [7]. At the same
time, as it follows, again, from work [7], the transfer mech-
anism is provided by the EU member state, which is close
to the candidate country in terms of the structure of state
administration. The basis for such an approach is the min-
imization of implementation and maintenance costs, as well
as easier adaptation of already existing management models.

Public service means activities and services performed
in engagement with any state capacity in the interests of
society and for the benefit of the general public [22]. Ac-
cording to the OECD definition, public services are services
provided for the benefit of the public or its institutions [6].
The European Parliament defines a public service as “an
economic activity of general interest defined, created and
managed by public authorities”. This service should be
subject to a special legal regime, regardless of whether it is
provided by a public or private body” [23]. Such services are
provided by the governments of countries to their citizens
directly (through public sector institutions) or by financing
the provision of private services. The term “public services”
is associated with the consensus that certain services should



be available to all, regardless of social status or income. Even
where public services are not provided or financed by the
state, for social and political reasons, they are usually subject
to regulation that prevails over most economic sectors.

Special attention to the technology of providing public
services is a crucial element for increasing the productivity
and efficiency of the public sector in the EU. According to
the results of study [24], most of the member states of the
European Union take significant measures to reform the
administrative system and improve the quality of public ser-
vices. The EU supports such efforts by encouraging Member
States to apply performance models in the public sector to
improve the quality of business and public services.

Also, in work [25] it is stated that public services are
identified as those provided by the government of a certain
jurisdiction (country or local community) to ensure the
welfare of citizens and social protection. In addition, the effi-
ciency of public service delivery depends on many economic,
social, and institutional factors. In turn, there are countless
scientific discussions about the optimization of taxation to
increase the efficiency of the provision of public goods.

The instability of economic and crisis situations has
clearly led to an increase in demand for new technologies of
social security and public services. At the same time, reforms
were carried out in many EU countries aimed at reducing
budget expenditures for social security, social expenditures,
and payments [26]. Such steps harm and influence the atti-
tude of the population of the countries towards the policy of
the European Union and call into question the expediency
of European integration. For example, according to a survey
by the Institute of Public Finance and Accounting (CIPFA),
in 2016, 36 % of respondents believed that the UK’s stay in
the EU harms the provision of public services [27].

However, after a partial exit from the crisis phenomena
in the EU, some researchers are still skeptical about the
reforms in the field of providing public services in European
countries. Reforms to improve the productivity of public ser-
vices can be an alternative to spending cuts or tax increas-
es [28]. Nevertheless, it cannot be taken for granted that
reformist rhetoric always outlines the content and essence of
the reforms themselves. Reform activities are deeply rooted
in bureaucratic incentives, problems with financial interme-
diaries, and political-economic balance.

The European Commission highlights systemic problems
in EU countries, such as the inefficiency of public services, the
existing inequality in access, as well as a decrease in trust and
the perception of the legitimacy of the authorities [29]. The
change in approaches to the management of the public sector
covered not only individual states, but also the entire EU.
This led to the strengthening of the influence of European
institutions, sometimes in cooperation with the IMF, on the
organization of the public sector of member states, which, as
noted in [30], was called “the led reforms of the EU public
sector.” Such a reform involves conscious attempts to recon-
figure the public sector to regulate the organization of public
services in order to achieve specific efficiency criteria.

Using the example of developing countries, scientists
prove the existence of inequality in the incomes of the pop-
ulation, as well as in the quality and availability of public
services. It is argued [31] that the population with higher
incomes is not satisfied with the quality of available public
services and is looking for ways to improve with the help of
private paid services. At the same time, this leads to a de-
crease in the quality of public services for the poor.

The quality of public services correlates with the level of
trust in public administration, the ease of doing business, and
the overall well-being of the country. The importance of public
services for the development of trade and investment policy
in the EU is emphasized [32]. It is also a good indicator of the
general normal functioning of the state [33]. Public services
also include the police, the defense sector, health care, edu-
cation, etc. [22]. Thus, performance indicators in the field of
health care, education, justice, and tax administration, where
inputs and outputs are available, should be included in the
performance indicators of the use of public services. Consensus
between countries on the measurement of efficiency using an
international comparative method is also important here [34].
Work [35] evaluates the effectiveness of public spending on
five components of public services. They relate, in particular, to
economic indicators (GDP per capita and employment in the
service sector): general public services; health care; education;
Social Protection; recreation, culture and religion. Investi-
gating the effectiveness and efficiency of public spending and
public services from the point of view of economic efficiency,
some authors [36] believe that the efficiency of the public sector
consists in improving social outcomes.

Despite extensive research into the topic, issues re-
garding the correlation between models and technologies
of public administration remain unresolved. Especially, in
terms of obtaining the maximum effect from the application
of technology transfer in public administration.

Focusing on our review of sources, it is possible to de-
termine the problem of the research. It consists in the need
to study management technologies to improve the efficiency
of public services, the possibility of sharing management
technologies in order to “catch up” with more developed
countries and improve life through public services.

3. The aim and objectives of the study

The purpose of this study is to identify the connection
between changes in public administration technologies under
modern conditions of digitalization and the process of accession
to the EU (accession) in the candidate countries. This will pro-
vide an opportunity to improve public administration models
through the use of technology transfer in public administration
from member states to candidate countries in the EU. The
countries of Eastern Europe were selected for the study.

To achieve the goal, the following tasks were set:

— to propose evaluation models of the selected candidate
countries for obtaining the status of EU member and the
status of the start of membership negotiations according to
the Index of public services, as an indicator by which it is
possible to evaluate the quality or availability of public ser-
vices with an emphasis on changes in public administration;

— to analyze the impact of modernization of state man-
agement technology using additional means of control —
GDP per capita and unemployment rate.

4. The study materials and methods

The object of research in our work is the public adminis-
tration models of the selected countries.

The statement regarding EU membership is accepted as
the main hypothesis of the study. In particular, the fact that
it has a significant impact on the quality of public services,



because the possibility of technology transfer appears. Es-
pecially — technologies in the field of public administration,
which have a significant impact on improving the standard
of living in the country. Digitization of public administra-
tion is one of such innovative technologies, which allows
bringing the citizen and the public administrator closer
to establish communication links. The implementation of
digital technologies in public administration is the main
requirement for joining the EU.

The work is based on the limitations inherent in the pro-
cess of the country’s accession to the EU.

The process of joining the EU (accession) generally con-
sists of 3 stages [37]:

1) When a country is ready, it becomes an official candi-
date for membership, but this does not necessarily mean that
formal negotiations have begun.

2) The candidate proceeds to official membership negotia-
tions. This is a process that includes the adoption of established
EU legislation, preparation for the possibility of its proper
application and implementation. This process also includes the
implementation of judicial, administrative, economic, and other
reforms. All of this is necessary for a country to meet the condi-
tions of entry, known as the accession criteria.

3) When the negotiations and accompanying reforms are
completed with final agreement by both parties, the country
can join the EU.

That is, the candidate country must take steps for the
transition in accordance with the requirements for joining
the EU, which, among other things, provide for the imple-
mentation of judicial, administrative, economic, and other
reforms at the stage of official membership negotiations.
Thus, the stage of “membership negotiations” is the starting
point for analyzing the impact of EU membership on the
efficiency of public service delivery.

The groups of countries that have already received the
status of candidate for EU membership and for which the
European Commission has started membership negotiations
were selected for the study, namely:

1) The Republic of Albania applied for EU membership
in April 2009 and received candidate status in June 2014. In
April 2018, the European Commission issued an uncondi-
tional recommendation to start accession negotiations.

2) The Republic of North Macedonia received the status
of a candidate country in December 2005. Since October
2009, the European Commission has consistently recom-
mended the start of accession negotiations with the Republic
of North Macedonia. In 2015 and 2016, the recommendation
was conditional on continued reforms, and accession negoti-
ations began in March 2020.

3) Montenegro applied for EU membership in Decem-
ber 2008. The candidate status was granted on Decem-
ber 17, 2010. The start of accession negotiations took place
in June 2012.

4) The Republic of Serbia applied for candidate country
status in December 2009. The status of a candidate country
was granted in March 2012, and in January 2014 official ne-
gotiations on the accession of the Republic of Serbia began.

5) The Republic of Turkey was granted candidate status
in December 1999, and accession negotiations began in Oc-
tober 2005.

Ukraine and the Republic of Moldova are not included
in the study, as they were declared EU candidate countries
only in June 2022.

To evaluate the efficiency of public services, the Index
of Public Services (IPS) was chosen, which is a component
of the Fragile States Rating (FSR) developed by the Peace
Fund (PF). The FSR is published annually and allows for
the identification of vulnerabilities that contribute to the
risk of state instability and, as noted in study [37], allows
for the assessment of trends and changes over time. The IPS
determines the availability of public services, equality, and
conditions of public access to basic state services [38] in
recent years, when digitalization of public services began
to be actively implemented. In particular, these are com-
munal services, health care, education, transport and other
infrastructure, housing, security, security, access to the
Internet, etc. [39].

In the work, taking into account previous studies [40],
the following regression models were used to determine
the influence of the candidate’s status on the Public Ser-
vices Index:

PSI; =a+piMembership; ;+¢; , @)
PSI; =a4+p1Membership; ;+¢; 1, 2)

PSI; /=0;+p;Membership; ,+B2GDP; ,+
+BsUnemployment; ;+¢; , 3)

where PSI;, is the Index of Public Services;

Membership ; ; is a dummy variable that takes the val-
ue 0 before the European Commission has started formal
EU membership negotiations with a candidate country and
1 after the start of membership negotiations;

GDP;, gives the value per capita for the gross domestic
product (GDP), expressed in current international dollars,
converted by the purchasing power parity (PPP) conver-
sion factor;

Unemployment; ; is the share of the labor force that
does not have a job but is ready and looking for it. Indi-
ces i and ¢ represent the country and year of observation,
respectively;

&;¢ — error in the regression error;

a; are country-specific fixed effects.

In order to evaluate (1) to (3), the data of indices and de-
scriptive statistics were used, which characterizes the processes
of modernization of public services in a number of Eastern
European countries under modern conditions of digitalization
and the ability to quickly exchange public administration tech-
nologies. It is worth noting that the Index of public services can
be considered as an indicator that means the quality of public
services or their availability to the population. This is due to the
fact that GDP is included in the indices of the digital economy
[41], to explain the level of digitization of public services and
the introduction of the availability of electronic government
communications for citizens of the country.

Table 1 gives information on the evaluation of the negoti-
ations of the candidate countries regarding EU membership.
One of the requirements on which attention was focused was
the application of digital technologies for the accessibility of
public administration. In fact, this was a characteristic of
the availability of public services provided with the help of
modern innovative technologies.

Table 2 provides information on the Index of Public Ser-
vices. The data are obtained from the Fragile States Rating
of the Peace Fund for 2007-2022 [42].



GDP per capita and Unemployment for 2007-2021 are
shown in Table 3 according to the World Bank (World De-
velopment Indicators) for 2007-2022 [43].

Table 1

Membership negotiations of selected candidate countries

The selection of information about the EU enlargement
process and candidate countries (Table5) is based on
data from the official website of the European Commis-
sion [10, 36].

Table 3

- — GDP per capita, PPP (current international dollar) of selected
Membership negotiations . .
candidate countries
. Republic . .
Year Repubh'c of North | Montenegro RePUbl_lC Republic GDP per capita, PPP (current international dollar)
of Albania . of Serbia | of Turkey
Macedonia . | Republic . :
Year | Republic Republic | Republic
2007 0 0 0 0 0 of Albania of North Montenegro of Serbia | of Turkey
2008| 0 0 0 0 0 Macedonia
2009 0 1 0 0 1 2007 | 7283.343 | 935091 12459.32 | 11236.23 | 14986.15
2010 0 1 0 0 1 2008 | 8228.348 | 10521.90 13816.57 | 12632.08 | 16182.48
2011 0 1 0 0 1 2009 | 8813.029 | 11009.99 13022.15 | 12533.97 | 15598.00
2012 0 1 1 0 1 2010 | 9628.722 | 11361.01 13636.02 | 12798.27 | 17542.20
2013 0 1 1 0 1 2011 | 10207.77 | 11689.91 1447248 | 13746.93 | 19799.12
2014 0 1 1 1 1 2012 | 10526.26 | 11915.69 13863.89 | 13933.84 | 20772.50
2015 0 1 1 1 1 2013 | 10570.96 | 12727.34 14870.15 | 14629.01 | 22438.71
2016 0 1 1 1 1 2014 | 11259.27 | 13434.84 15371.14 | 14659.58 | 24090.24
2017 0 1 1 1 1 2015 | 1165891 | 13888.30 16332.85 | 14928.47 | 25753.39
2018 1 1 1 1 1 2016 | 12078.84 | 15138.00 18199.38 | 15858.10 | 26512.02
2019 1 1 1 1 1 2017 | 1277096 | 15706.44 19682.27 |16611.02 | 27913.82
2020 1 1 1 1 1 2018 | 13498.14 | 16796.27 21513.30 | 17717.91 | 27960.98
2021 1 1 1 1 1 2019 | 13999.42 | 17546.42 23072.58 | 18822.36 | 26867.47
2022 1 1 1 1 1 2020 | 13632.19 | 16719.69 19989.65 | 19093.96 | 27235.43
2021 | 15646.04 | 17918.08 22795.41 | 21432.41 | 30472.38
Table 2 2022 _ _ _ _ _
Index of Public Services for selected candidate countries
Table 4
Index of public services, IPS
m Unemployment
. Republic . .
Year RGPUbll? of North | Montenegro REPUbl.lC Republic Unemployment (% of total labor force)
of Albania . of Serbia | of Turkey
Macedonia v ] Republic _ _
2007 6.2 5.1 3.6 5 5.4 e Repubhf: of North | Montenegro Republ.lc Republic
of Albania doni of Serbia | of Turkey
2008 | 5.9 5.1 3.6 5 5.5 Macedonia
2009 5.8 4.8 4 5.2 53 2007 15.97 34.93 19.40 18.06 8.87
2010 5.6 4.6 3.8 52 5.4 2008 13.06 33.76 17.15 13.70 9.71
2011 5 4.2 3.6 4.9 5.7 2009 13.67 32.18 19.09 16.14 12.55
2012 4.9 4.2 3.9 4.6 6 2010 14.09 32.02 19.65 19.22 10.66
2013 4.8 3.9 3.6 4.7 5.5 2011 13.48 31.38 19.76 2297 8.80
2014 | 48 4.1 39 4.4 5.2 2012 | 13.38 31.02 19.81 2400 | 8.5
2015] 45 44 3.6 47 4.9 2013 | 15.87 29.00 19.59 22.15 8.73
2016 | 42 41 3.3 4.4 4.6 2014 | 18.05 28.03 18.05 1922 | 988
2017) 4 3.9 3.1 4.2 44 2015 | 17.19 | 2607 17.55 17.66 | 10.24
2018 38 38 3.2 3.9 49 2016 | 1542 | 2372 17.73 1526 | 10.84
20191 38 39 33 36 4.6 2017 | 1362 | 2238 1608 | 1348 | 10.82
2020 3.9 38 34 34 :4 2018 12.30 20.74 15.19 12.73 10.89
2021 A4 18 A4 39 A 2019 11.47 17.26 15.13 10.39 13.67
2022 4.1 4.5 4.1 4.2 5.1
2020 13.33 16.55 17.88 9.01 13.11
2021 11.82 15.78 18.49 10.06 13.39
Data on unemployment (% of the total labor force) in the 2022 ~ ~ B B B

selected candidate countries are given in Table 4. The de-
crease in unemployment is an indicator of the improvement
of the government’s activity and can indirectly be considered
as an increase in the effectiveness of communications be-
tween the authorities and the country’s population.

The models proposed in the work with the appropriate
additions allow a meaningful assessment to confirm the
stated hypothesis.



Table 5 membership negotiations according to the index of PS are
Descriptive statistics for study countries given in Table 6. The first column of Table 6 shows the es-
timates of the model in equation (1), and columns 2 and 3
Indicator Average | Standard | o o imum | show the estimates of models (2-3), respectively.
value | deviation The results of the first (benchmark) model assessment
Republic of Albania show that after the candidate country has received the
IPS 477 0.80 3.80 6.20 status of a participant in EU membership negotiations, the
GDP 1132015 | 233315 | 728334 | 15646.04 IPS decreases, which indicates an improvement in the effi-
Unemployment | 14.18 1.92 11.47 18.05 ciency of public services.
Montenegro Table 6
IPS 3.62 0.34 3.10 4.40 Evaluation results
GDP 16873.14 | 3683.09 12459.32 | 23072.58 Dependent variables, IPS
Unemployment 18.04 1.60 15.13 19.81 ) Fixed-effect LSM with fixed
Republic of North Macedonia Analysis data LSM LSM effects and controls
IPS 4.31 0.46 3.80 5.10 Model 1 Model 2 Model 3
GDP 1371499 | 2769.49 9350.91 17918.08 Membership —0.546%** | —0.680*** —0.317%**
Unemployment | 26.32 6.53 15.78 34.93 GDP - - -0.0001%***
Republic of Serbia Unemployment - - 0.010
1PS 4.47 0.57 3.40 5.20 ORepublic of Albania - 4.955%** 5.465%**
GDP 15375.61 2866.27 11236.23 | 21432.41 OMontenegro - 4.073%** 4.767%**
Unemployment 16.27 4.75 9.01 24.00 ORepublic of North _ 4.903%** 5.933% %%
Republic of Turkey Macedonia
IPS 515 0.49 4.40 6.00 ORepublic of Serbia — 483677 04967
ORepublic of Turkey - 5.736%** 6.830%%*
GDP 22941.66 | 5136.30 14986.15 | 30472.38 Constant 1815 - ~
Unemployment 10.69 1.78 8.15 13.67 Observation 75 P 75
. . . . S R 0.126 0.990 0.992
The main coefficient of interest is By, which will estimate Adjusted K2 0114 0.989 0.991

changes in IPS after a country becomes a member.

5. Results of the study of models for evaluating changes
in public administration

5. 1. Models for evaluating selected candidate coun-
tries with an emphasis on changes in public administration
If we consider the proposed model (1), it can be trans-
formed into a benchmark model using the least-square meth-
od (LSM). Equation (2) is an LSM with country fixed
effects to account for unob-
served differences between
countries. Model (3) adds
gross domestic product and 6-
the unemployment rate to
account for the total income
level in each country. Also,
this model captures changes 5.
in economic production and g
unemployment, helps to re- &
flect the state of the economy
over time. LSM allows the

estimation of dependent vari- )
ables with effects and con-

trols, which ultimately allows

for meaningful estimates. a-

The results of the evalu-
ation of the candidate coun-
try for obtaining the status
of a member of the EU and  Fi
the status of the start of

10000

15000

Note: *indicates a ratio significant at 10 %; **at 5 %; ***at 1%

5. 2. The impact of modernization of public adminis-
tration technology through additional controls

Model 3 (Table 6) includes additional controls - GDP
per capita and the unemployment rate. The estimates of this
model show that membership still affects IPS, but it is not as
significant as predicted by models 1 and 2. To complement
the results of model 3, Fig. 1 shows the ratio between IPS
and GDP per capita by country.

Country
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~#= North Macedonia
=t Serbia

Turkey

20000 25000 30000
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g. 1. The ratio between the Public Services Index and per capita gross domestic product in

EU candidate countries



The same pattern can be observed in all countries, show-
ing that higher levels of GDP are associated with lower levels
of IPS. Fig. 1 shows a scatterplot of IPS versus GDP, and the
lines represent the regression determined separately for each
country. Since all lines have a negative slope, we can conclude
that higher GDP improves public services (lowers IPS).

6. Discussion of research results regarding models for
assessing changes in public administration

Public services represent the mechanism of the coun-
try’s government through which public policy is developed
and implemented. Public services do this by turning public
policies and programs into tangible goods and services for
citizens to consume [22]. The regression models given in the
paper for determining the impact of the status of a candidate
country for joining the EU on the index of public services
make it possible to assess the transfer processes of technol-
ogies for the implementation of public services. Of course,
these processes are evaluated indirectly, thanks to the study
of trends in the improvement of public administration, by as-
sessing the availability of services for citizens, in the condi-
tions of digitalization. Each of the above models proves that
EU membership leads to an improvement in the efficiency
of public services, and the demand for digitization of public
administration is one of the priorities.

Analyzing the models (Table 6), certain generalizations
can be made.

Thus, the estimates of the first model indicate that when a
country reaches the status of a candidate for EU membership
and conducts membership negotiations, IPS decreases by 0.564
points, which means an improvement in the level of public ser-
vices. At the same time, under the terms of the EU [37], there is
an active process of exchange of experience and implementation
of digital technologies in the activities of public administration
bodies. Moreover, this process is both the adoption of expe-
rience from the EU member state and the study of advanced
assets of the candidate country [16, 17]. In the first model, the
coefficient is statistically significant at the 1 % level. This sim-
ple model explains 12.6 % of the variation in IPS across coun-
tries and over time. Despite this, such a model does not take
into account the inherent differences between the countries in
the sample. To control for cross-country differences, model 2
includes country-specific fixed effects to control for unobserved
differences. Based on these differences, it is possible to assess
the impact of new technologies on the development of public
administration and citizens’ satisfaction with the level of public
administration [11]. The estimation results for model 2 show
that after controlling for differences in fixed effects, the effect
of membership on IPS is estimated to be even higher than in the
first model. In particular, achieving membership reduces the
index by 0.68 points, and the effect is still statistically signifi-
cant. That is, the rapid introduction of new management tech-
nologies into the life of the country makes it possible to make
effective changes in the management of the state and obtain
a sustainable effect of satisfaction with the state management
among citizens. The results of the second model, which includes
fixed effects for each country to control for unobserved differ-
ences, show an even more significant effect of EU membership
on the performance of public services.

These results are consistent with research by the Insti-
tute of Public Finance and Accountancy (CIPFA). Using the

example of Great Britain, CIPFA proves that the advantages
for the public sector in general and public services in partic-
ular outweigh the disadvantages of the negative impact of
leaving the EU. Therefore, the country’s population should
receive from the state more convincing arguments demon-
strating the positive impact of EU membership on public
services [27]. This is especially true of the candidate coun-
tries, whose population not only supports the government’s
actions regarding EU membership.

The results of the third model prove that GDP per cap-
ita affects IPS in the same way as membership: when GDP
increases by USD 1,000, the index decreases by about 0.1 on
average. Thus, just as membership status correlates with an
improvement in the public service index, greater economic
output also correlates with higher levels of public service.
This is the expected result - countries with a higher level of
income can afford better public services based on the most
modern technologies with the prospect of continuous devel-
opment. It should be noted that the level of unemployment
does not affect the level of provision of public services. This
is probably because higher unemployment in the economy
does not usually affect public sector workers.

Analyzing the third model, it is worth agreeing with the
opinion from [12], where the authors believe that institution-
al adjustments, even in non-EU countries, should be carried
out according to EU standards. And one of the standards is
the digitization of public administration and the provision
of effective communications [37]. This conclusion is based
on the presence of a “catch-up” effect between EU member
states and non-EU countries [15]. Also, the obtained results
correlate with the results reported in [24], which show that
uniform rules in the EU neutralize potential legal obstacles
and create equal rights for EU citizens in access to social se-
curity and public services. The latter, once again, emphasizes
the importance of digitalization in this process. Exceptions
remain only in certain countries where there is no full har-
monization of legislation with EU requirements.

The limitations of this study can be taken into account
when making analogies between individual EU member states.
This will make it possible to identify certain common features
between countries in the field of public administration and to
propose a basic model for the implementation of changes.

Disadvantages of the study are the generalized data by
country. The more detailed the data, the more accurate the
results obtained from the models.

The results of the analysis and the presented models give
an opportunity to agree with work [28] because the transfer
of technologies in the field of public sector management, initi-
ated by the EU, is unique because it goes beyond the borders
of one country and affects countries that are not part of the
EU [7]. Study [29] emphasized the problem of inequality in
access to public digital services of the population with differ-
ent income levels. This situation will also be inherent in all
candidate countries (Republic of Albania, Republic of Mol-
dova, Republic of North Macedonia, Montenegro, Republic
of Serbia, Republic of Turkey, and Ukraine). The same will be
observed in potential candidates (Bosnia and Herzegovina,
Republic of Kosovo), as they belong to developing countries.

The results of the above analysis and the application of
the proposed models can be used not only at the level of state
or municipal administration, which significantly deepens the
results obtained in work [40]. These models can be used by in-
dividual enterprises, corporations, banks, and financial com-



panies to substantiate partnership agreements and create pro-
grams for technology transfer, implementation of innovative
projects, joint scientific and applied research in various fields
of business. The development of the research can be seen in the
expansion of the models, by introducing additional factors for
comparison, as well as the segmentation of countries by IPS.

The practical significance of our results is the identi-
fication of the relationship between EU membership and
the effectiveness of the provision of public services based
on the transfer of digital technologies. This is an additional
incentive for governments and populations of countries to
consider the possibility of joining the European community.
The models presented in the work can be used not only by
state bodies, but also by individual enterprises, corporations,
banks, and financial companies to expand international co-
operation with an innovative direction. Prospects for further
research may include expanding the study of potential can-
didate countries for EU accession and countries that have
recently received candidate status.

7. Conclusions

1. The proposed assessment models of the selected can-
didate countries for obtaining the status of a member of the
EU and the status of the start of negotiations on membership
according to the Index of public services with an emphasis
on changes in public administration confirm their effective-
ness. Thus, based on the estimates of the first model, when
the country is still negotiating for EU membership, IPS
decreases by 0.564 points. It is not just about improving the
level of public services. This is a confirmation of the process
of introducing digital technologies into the activities of the
state. The coefficient is statistically significant at the 1 %
level. And the model itself explains 12.6 % of the variation
in IPS between countries over time. The second model al-

lows estimation of fixed effects on unobserved differences.
According to the given initial data, taking into account the
second model, IPS is estimated to be even higher than in the
first model. The index drops by 0.68 points and the effect is
still statistically significant.

2. Analysis of the impact of modernization of public ad-
ministration technology with the help of additional controls,
such as GDP per capita and the unemployment rate, makes
it possible to prove the established assumption somewhat
indirectly, but reasonably. Some analogy is drawn between
the improvement of life and satisfaction with public services
due to the increase in the level of accessibility to them. IPS
decreases by 0.1 on average. According to the third model,
it is possible to draw conclusions about institutional adjust-
ments. That is, approximation to EU standards. And one of
the requirements of the EU to the member states is the dig-
itization of public administration, which is monitored with
the help of IPS.
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