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BASIS OF SYNERGY OF EFFECTIVE 

PUBLIC ADMINISTRATION AND 

DIGITAL ACCOUNTING AND 

ANALYTICS

The object of  research is  the public administration system in  the healthcare sector and its transformational changes under the 
influence of digitalization. Currently, new challenges for the healthcare system are emerging in the global world. These include global 
pandemics, active hostilities, migration shifts and processes, economic instability, and digital transformation. That is why ensuring the 
sustainability of the healthcare system is a critically important aspect of creating appropriate conditions for the social well-being of the 
population. The paper examines the system of management decisions in  the medical field, which is considered as a multi-component 
dynamic structure that must adaptively respond to the challenges of the external environment and conditions of uncertainty. The paper 
substantiates a  conceptual model of  health care system sustainability based on  the synergy of  public administration and accounting 
and analytical support. The model is based on  the concept of adaptive system dynamics and feedback, which allows mathematically 
determining the level of management actions on the level of sustainability of the healthcare system. The results of the analysis among 
five countries (Ukraine, Poland, USA, Germany and Estonia) are presented according to the indicators: healthcare spending in GDP, 
human resources and level of digitalization. Methodologies used: correlation-regression analysis, index method, comparative analysis. 
The results obtained showed a high level of causality and correlation between digital tools and economic performance, considering data 
verification by accounting and analytical support (Pearson coefficient rxy > 0.85 for leading countries), which confirm the relevance 
of  their implementation. The obtained data of  the integrated index of health system sustainability (IS for Ukraine increased by 0.28) 
confirm that the introduction of public management tools in health care allows for a transition to its proactive management.
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1. Introduction

In  the global context, the health care system is  basic and funda-
mental for the development of  society and maintaining an  adequate 
standard of living. For the sake of well-being and improving the lives 
of humanity, the necessary elements are social stability [1], economic 
productivity [2] and the development of new technologies [3], which 
together ensure the advancement of the system and form its key princi-
ples of transformation. Accounting and analytical support plays an im-
portant role in  this process, which is  the basis for making informed 
decisions and further strategic modeling of the system’s development.

On  the global stage, the health care system is  currently facing 
numerous challenges [4], which include pandemics, military conflicts, 
climate change, demographic transformations and adaptive digitaliza-
tion of humanity [5]. At the same time, public administration acts as 

an institutional mechanism for regulating and organizing social pro-
cesses [6, 7], creates the basis for sustainability and efficiency, and also 
ensures its reliable development. But the effectiveness of such manage-
ment is  not possible without adequate accounting and information 
support, which makes it  possible to  track resource flows in  a timely 
manner and assess the sustainability of  medical institutions in  real 
time. In the medical system, public administration also plays a signifi-
cant role and coordinates the main directions of development [8]. That 
is why the integration processes of public administration tools in the 
healthcare sector become determining factors. This is necessary for the 
formation of effective state regulation in crisis situations and to ensure 
long-term development  [9]. In  recent years, there has been a  steady 
trend towards globalization and interdependence of  states around 
the world in order to create new conditions for the functioning of the 
healthcare system [10, 11]. 
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Thus, during the twentieth century, a number of health care organi-
zations were organized. The World Health Organization (WHO) was 
founded in 1948, the International Committee of the Red Cross in 1863, 
the International Agency for Research on Cancer in 1965, the Global 
Fund to  Fight AIDS in  2002, etc. All of  them are designed to  combat 
diseases that are large-scale and threaten humanity. A  vivid example 
in  the last decade was the COVID-19 pandemic, which confirmed 
that no country in the world can cope with such large-scale challenges 
alone [12]. Accordingly, in this context, the effectiveness of public ad-
ministration in the field of health care is not only an internal problem 
of  the state, but also a  matter of  international security and global co-
operation [13, 14]. As previously indicated, it was the 2019 pandemic 
that became the catalyst for the impetus for transformational processes 
in the health care system [15, 16]. The experience gained from the reac-
tions of even the most developed countries showed the unpreparedness 
of  institutional approaches to  such an  extraordinary situation. In  this 
case, financial capabilities and the management system did not receive 
effective levers for the formation of reliable security measures and the 
creation of conditions for overcoming the virus [17]. That is, healthcare 
systems in different countries have proven to be quite vulnerable to “re-
booting”, and their government administration has not been able to cope 
with criticism due to  insufficient transparency of  actions and speed 
of reactions for decision-making [18]. As a result of the analysis of the 
global picture of public governance in the healthcare system, it is very 
different. In the EU, the USA, Asia and Africa, historically different politi-
cal systems and, accordingly, currently different financial conditions have 
been formed [19], which directly affects different management models 
for ensuring the sustainability of the systems. It is worth noting the posi-
tive practice – such countries include Germany and South Korea [20]. 
These countries were able to quickly mobilize resources and implement 
an  effective testing system against the virus [21, 22]. In  contrast, Italy 
and Spain, due to the lack of high-quality public governance, received 
an  excessive burden on  hospitals and personnel, which confirms the 
lack of a sustainable management model in the healthcare system [23].

It is also worth paying attention to the rapid and quite widespread 
migration processes in recent years [24, 25]. Especially in terms of pop-
ulation movements in the EU due to active hostilities in Ukraine [26]. 
For countries receiving refugees, there is an urgent need for rapid adap-
tive expansion of medical infrastructure [27], which can be achieved 
through the effective implementation of management decisions. At the 
same time, countries with an outflow of population and, accordingly, 
a deterioration in the economic situation are faced with the problems 
of the emergence and/or increase in the deficit in financing the health 
care system, which also requires the use of  effective levers of  public 
administration [28, 29].

From the point of view of the theoretical basis, public administra-
tion in the field of health care should be considered as a set of compo-
nents. These include: institutional – defining the role of  state bodies 
and relevant regulatory and legal documents regulating their activities. 
Economic – calculation of costs incurred and results obtained as a re-
sult of economical use of available resources [30, 31]. Social – ensuring 
equality in providing quality medical services [32]. Digital – application 
of  innovative technologies to  optimize management, data collection 
and storage [33]. The combination of all components in a complex with 
the addition of  a basic foundation of  accounting and analytical data 
forms the basis for creating a sustainable health care model that is able 
to  adapt to  external risks. As  a result of  the analysis of  international 
practice of  effective public administration, positive results are worth 
noting [34, 35]. These include the countries of  Northern Europe – 
Sweden, Denmark, Norway. In these countries, the effectiveness of the 
health care system is ensured due to high decentralization and created 
transparency of  management [36]. There is  also a  practice of  public-
private partnership, which allows, on the one hand, to regulate the so-
cial development sector, and on the other hand, provides authority for 

managed improvement [37, 38]. This practice is widespread in Canada 
and the USA, which are characterized by a high level of investment at-
tractiveness in medicine [38]. At the same time, in the countries of the 
Pacific region – Japan, South Korea, Singapore – there is a pronounced 
practice of using digital technologies and Big Data to predict the needs 
of the population, including in medical services [39].

As for less developed countries – such as African countries, there 
is currently a persistent trend towards insufficient funding and a weak 
management component for the development of  the medical sys-
tem  [40, 41]. In  this case, the above-mentioned international orga-
nizations use their leverage to  improve the situation through donor 
assistance programs [42].

As a result of studying the scientific and practical basis for public 
management of the health care system, it was possible to identify a num-
ber of gaps and unresolved issues, namely:

– financial instability – there is an uneven system of resource dis-
tribution at the regional level, which leads to a deterioration in the 
quality of medical services;
– personnel shortage – the migration trend of the population in gen-
eral, and in  the part of  highly qualified and experienced medical 
personnel, leads to an increase in the period of verification of their 
competencies;
– digital inequality – the heterogeneous development of  the latest 
technologies in the field of healthcare;
–  social inequality – the presence of  discriminatory phenomena 
regarding the population’s  access to  quality medical services and 
medicines;
– crisis situations – the emergence of new pandemics, the outbreak 
of  wars, natural disasters, which together significantly worsen the 
healthcare management system.
That is, the identified shortcomings in established scientific approa

ches indicate the fragmentation of developments and the focus, for the 
most part, on the financial aspects of medical sustainability. It is also pos-
sible to note newer developments regarding the digitalization of the health-
care sector. However, the combination and obtaining the synergy effect are 
currently not fully presented in scientific works. In light of this, the issues 
of quantitative assessment of public administration on the transformation 
of the system as a whole remain unresolved. Accordingly, there is a lack 
of such generalizing tools that would take into account the accounting and 
analytical components necessary to solve the urgent problems of today.

Accordingly, to  overcome the above-mentioned problems, it  was 
determined that this scientific research is aimed at integrating economic 
and managerial tools for formulating a  sustainable healthcare system. 
Unlike existing methods and tools, the work focuses on  comparative 
analysis and presentation of  a conceptual model that will be  flexible 
to differently oriented socio-economic conditions. The object of research 
is the public administration system in the healthcare sector and its trans-
formational changes under the influence of digitalization. The aim of the 
research is to build a model of sustainable development of the healthcare 
system based on the synergy of effective public administration and digi-
tal accounting and analytical support. This will allow improving man-
agement decisions, ensuring transparency in the distribution of financial 
flows in  medicine, and building an  effective strategy for sustainable 
development of the healthcare system.

To achieve this aim, the following objectives have been identified:
1. To analyze current trends in the development of public adminis-

tration in the healthcare system.
2. To establish a correlation between public administration tools 

and the economic effect of their implementation.
3.  To  determine the role of  digital technologies in  the processes 

of transformational development of health system management.
4. To propose a conceptual model of integration of public admin-

istration and accounting and analytical support into the health care 
system.
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2. Materials and Methods

In  order to  address the specified field of  problems regarding the 
object of research, it is necessary to determine a comprehensive meth-
odological basis that will combine the interdisciplinary nature of  re-
search  – economic analysis [43], calculation of  statistical data of  the 
medical system [44, 45] and the theory of public administration [46]. 
After all, within the framework of  research, the object is  the public 
administration system in the field of health care. The selected selection 
of methods is justified by the principle of the expediency of each com-
ponent and its impact on the research result, namely, the presentation 
of a model of a sustainable health care system through the use of public 
administration. It is also taken into account that a mandatory element 
is the use of accounting and analytical tools that allow verifying the reli-
ability of data on financial flows and resource use. The main goal of the 
proposed tool is to mathematically strengthen management levers when 
building a  sustainable system that takes into account modern trends 
in transformational development.

A  sequential research algorithm was formed from the solution 
of the tasks set, which includes the following stages:

1.  Using systemic and comparative analyses that allow identifying 
trends in international and national practice. A number of indicators are 
used for this. The share of healthcare spending in the total GDP of the 
country under study. The number of  medical personnel (including 
doctors) per 10,000 of  the country’s  population. The level of  acces-
sibility of medical services for socially diverse populations and digital 
tools in  the healthcare system [47]. In  addition, the analysis should 
include indicators of  the quality of  accounting information and the 
level of transparency of financial reporting of medical institutions. From 
an economic point of view, these components are of different profiles, 
so their calculation should be unified according to the following mathe
matical representation
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where iT  – the growth rate of indicator i in period t; ( )iX t  – the value 
of the indicator in period t; ( )−1iX t  – the value of the indicator in the 
previous period.

It  is seen that by  determining in  the presented way it  is possible 
to establish key trends in the development of the main listed indicators 
in the medical system.

2. Application of  correlation-regression analysis. In  this case, it  is 
advisable to  calculate and determine the Pearson correlation coef-
ficient
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where ix  – the value of the management tool; iy  – economic result; x ,  
y  – average values of the corresponding variables; n – number of ob-
servations.

It  is also worth using a  regression model to assess the impact, in 
which there is an element of accounting and analytical support

= + + +…+ +0 1 1 2 2  ,aY X X Aβ β β β ε 	 (3)

where Y  – the economic effect under study; kX  – management tools; 
A  – an indicator of the quality of accounting and analytical support; 
ε  – random error.

It is seen that in this case it is possible to obtain more reliable data 
and determine the relationship between the implemented management 
methods in healthcare and their real effectiveness.

3.  Identification of  the role of digital tools in the processes of chang-
es occurring in  healthcare under the influence of  public administra- 
tion [48, 49]. To obtain reliable data, it is quite logical to use the index 
method. With its help, it  is possible to  determine the level of  digital 
transformation of the healthcare system, and the calculation is carried 
out as follows
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where jZ  – indicators of  the use of digitalization (electronic medical 
records, telemedicine (remote medical care), the use of  big data, cy-
bersecurity); jω  – weight coefficients of the significance of indicators; 
m – number of indicators.

4.  Modeling based on  system dynamics. That is, the model should 
take into account the synergistic relationship between financial and 
personnel indicators, elements of  digitalization and the effectiveness 
of public health management. The mathematical representation of such 
a model will be the expression

( )= , , , , ,S f F C D A R 	 (5)

where S – sustainability of the health care system; F – financing; C – staf
fing; D – digitalization; A – level of accounting and analytical support 
(data accuracy, transparency, accountability, speed of  analysis, etc.); 
R  – effectiveness in  ensuring the appropriate level of health care (life 
expectancy, mortality rate, accessibility of services).

In order to quantitatively present the results of the model assess-
ment, it is worth using the calculation of the integral index

= + + + + ,sI F C D A Rα β γ θ δ 	 (6)

where , , , ,α β γ θ δ  – weight coefficients that determine the significance 
of each component.

In  the end, after calculating the IS indicator, an  important stage 
is the interpretation of the results obtained. According to the scientific 
and methodological approach proposed in the research, the indicator 
is integral, therefore its limits can be estimated on the scale [0;1]. Ac-
cording to  the levels in  this range, the results can have the following 
interpretation:

–  0.00–0.25 – low level, characterized by  the presence of  both 
a complete lack of resources and high risks for the system;
– 0.26–0.50 – medium level, formed on the basis of partial provision 
of  the necessary resources, but there are problems with the func-
tioning of the system;
–  0.51–0.75 – sufficient level, indicates promising directions for 
achieving the desired results in terms of developing the sustainabil-
ity of the healthcare system through public administration, but it is 
not yet established;
– 0.76–1.00 – high level indicates an optimal, balanced and sustain-
able result of the system, which meets all expected requests for man-
agement efficiency.
For further calculations, open data from the Global Health Ex-

penditure Database [50] and The Digital Economy and Society  
Index (DESI) [51] for the period 2021–2025 were used. The selection 
of indicators includes 35 relevant indicators aggregated by three com-
ponents. All data were processed using the method of  mathematical 
modeling using the MS Excel package. 

As  a result, deviations, mathematical expectation and statistical 
significance were taken into account. The calculation of p-values (thre
shold p < 0.05) was used, indicating the correlation of the relationships. 
Confidence intervals were determined with a  value of  95% for the 
regression coefficient.
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3. Results and Discussion

3.1. Current trends in public administration in the healthcare 
system

The initial analysis of  the research began with a  comprehensive 
assessment of changes in healthcare over the past five years in Ukraine 
and other countries of  the world. The selected time period is  justi-
fied by  changes in  global management practices in  healthcare insti-
tutions, which is  primarily associated with the pandemic that began  
in  2019 [52, 53]. The selection of  countries for analysis was based 
on identifying key models of financing and management in healthcare. 
These are a number of the most common at present. The Bismarck mo
del (Germany), which is built on mandatory social insurance. The Bev-
eridge model (Estonia), which is provided through centralized state sup-
port in financial terms. The private module (USA) with the predominant 
influence of creating investment capital. The transitional model (Poland 
and Ukraine), which are in the process of transformational changes un-
der the influence of integration into the European Union. Accordingly, 
the above forms the basis for a multi-directional determination of  the 
support and impact of public administration on the sustainability of the 
healthcare system among various institutional environments.

The results of  determining the dynamics (Table  1) allowed 
to determine the key vectors of public administration development. 
To  strengthen this indicator, the tax burden indicator and the de-
termination of  the share of  shadow spending were added. Open 
audit data allow to assess the effectiveness of public administration 
mechanisms.

As  a result, the analysis of  the dynamics of  the obtained results 
of  economic and social elements by  determining their growth rate 
(Ti) (Fig. 1) allowed to establish a pattern between the development 
of  the healthcare system and the levers of  public administration that 
influence it.

As  a result of  the calculations, it  was determined that there are 
growth rates for all the studied data by countries of the world, which 
indicates a transition from traditional public management of the health 
care system to flexible and service-oriented [54]. In the process of re-
search, indicators were calculated for a period of five years using the 
presented methodology, which helped to unify various managerial and 
economic components to establish trends. As a result of generalizing 
the data (Fig.  1) and their correlation with the constituent elements 
(Table 1), it was established that there is a positive trend in the selected 
countries.

Table 1

Analysis of the dynamics of the development of key healthcare indicators for 2021–2025

Country/Healthcare 

system model
Indicator (i)

Year

2021 2022 2023 2024 2025

Ukraine/Transi-

tional

Healthcare expenditure, % of GDP 4.8 6.1 7.2 7.6 7.9

Number of healthcare workers per 

10,000 population
44.1 44.3 44.8 45.1 45.3

Index of use of digital tools 0.52 0.61 0.72 0.78 0.81

Tax burden on healthcare system, % 5.20 6.50 7.80 8.20 8.50

Shadow expenditure share (audit), % 18.5 16.2 14.1 12.5 10.8

Poland/Transitional

Healthcare expenditure, % of GDP 6.20 6.40 6.65 6.80 6.95

Number of healthcare workers per 

10,000 population
24.50 25.1 25.60 35.0 26.2

Index of use of digital tools 0.61 0.68 0.74 0.80 0.84

Tax burden on healthcare system, % 9.10 9.20 9.40 9.50 9.60

Shadow expenditure share (audit), % 8.40 7.90 7.50 7.20 6.80

Germany/Bismarck

Healthcare expenditure, % of GDP 12.80 12.95 13.05 13.15 13.20

Number of healthcare workers per 

10,000 population
45.1 45.5 46.1 46.5 46.8

Index of use of digital tools 0.74 0.78 0.82 0.86 0.89

Tax burden on healthcare system, % 14.5 14.6 14.7 14.8 14.9

Shadow expenditure share (audit), % 2.10 1.90 1.80 1.60 1.50

USA/Private, 

market

Healthcare expenditure, % of GDP 17.20 17.40 17.65 17.80 17.90

Number of healthcare workers per 

10,000 population
26.1 26.4 26.8 27.1 27.4

Index of use of digital tools 0.82 0.85 0.89 0.93 0.96

Tax burden on healthcare system, % 8.10 8.15 8.25 8.30 8.40

Shadow expenditure share (audit), % 4.50 4.20 3.90 3.75 3.50

Estonia/Beverage, 

digital

Healthcare expenditure, % of GDP 7.10 7.30 7.45 7.55 7.60

Number of healthcare workers per 

10,000 population
35.2 35.5 35.8 36.0 36.1

Index of use of digital tools 0.92 0.94 0.95 0.97 0.98

Tax burden on healthcare system, % 12.10 12.2 12.4 12.5 12.6

Shadow expenditure share (audit), % 

expenses (audit), %
1.20 1.10 1.00 0.90 0.80

Note: calculated by  the authors based on  data [50, 51]
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The indicators vary for each individual 
representative, but it is worth noting the lead-
ers. According to the calculations, they are the 
USA and Germany in the component of al-
locating the largest amount of funds from the 
total GDP of the countries. While Ukraine 
is currently the leader in the pace of attracting 
human resources for the population and re-
ducing shadow fi nancing from 18.5% to 10.8%. 
This indicates an increase in the infl uence 
of accounting and analytical support and 
compliance with the transparency of public 
administration. Such a trend can have either 
a positive meaning – personalization in the 
provision of services in medicine, or a negative 
meaning – a lag in the correlation of providing 
the number of medical workers for the popula-
tion due to demographic problems. Regard-
ing digital transformation, Estonia is currently 
a leader in the application of e-health, which 
indicates intensive reforms and an increase 
in the share of innovative management solu-
tions [55]. In addition, this country has the 
lowest shadow costs, which is an exemplary 
indicator for the best result and ensuring the 
sustainability of the healthcare system.

In general, the results obtained confi rm 
the gradual growth of all indicators, but their 
values are not uniform [56]. Accordingly, 
management decisions are not applied in a 
balanced way. To overcome this, it is nec-
essary to normalize the directions of public 
management in healthcare by building a sus-
tainability model.

3.2. Determining the economic eff ec-
tiveness of the implementation of public 
management digitalization tools

Furthermore, to determine the sustain-
ability of the healthcare system, a calculation 
of the correlation between public manage-
ment tools, the quality of the accounting and 
analytical apparatus and their economic effi  -
ciency was carried out (Fig. 2). A feature of the 

application of a scientifi c and methodological 
approach is the integration of digital tools as a 
technical basis for ensuring a modern account-
ing and audit system, which allows reducing 
fi nancial costs and simultaneously increasing 
the transparency of resource allocation.

According to the presented scientifi c and 
methodological approach, the Pearson corre-
lation coeffi  cient was calculated. This analysis 
allows to deepen the research by eliminating 
subjectivity in the economic expression of the 
assessment of management methods and 
to obtain mathematical confi rmation of the 
eff ectiveness of the implemented measures 
(Fig. 3). As proposed in the methodological 
block of the scientifi c research, the compo-
nent of fi scal transparency (A) can reveal the 
dependence and correlation between ac-
counting data and the speed of stabilization 
of the healthcare system in times of crisis.
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Fig. 1. Comparative analysis of the dynamics of the development of the healthcare system for 2021–2025 

(calculated by the authors based on data from [50, 51])
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The results obtained clearly demonstrate the importance of public 
management in health care in ensuring the sustainability of its system. 
The values of the correlation relationship indicate the density of the 
results, which shows an almost linear pattern (Fig. 2). The highest cor-
relation values were obtained for the USA and Poland, which indicates 
mutual consistency between the investments made in automated ac-
counting systems and obtaining an economic eff ect by reducing the 
share of non-targeted spending. The presented regression equations 
make it possible to assess the impact of public management tools on the 
fi nal result. Thus, for Ukraine, the coeffi  cient β = 10.95, which provides 
modeling when an increase in the system digitalization index can pro-
vide an increase in healthcare spending by 1.09% of GDP. The obtained 
data confi rm the presence of a direct connection between the level 
of accounting and analytical support and the eff ectiveness of the func-
tioning of the healthcare system. Namely, the dynamics of the calculated 
indicators (Fig. 2, 3) indicate that the digitalization of accounting acts 
as a technical basis for transformative changes in fi nancial resources 
to socially important results (for example, quality of life).

3.3. Digital innovations as a driver of modernization of public 
management in the healthcare sector

Currently, digital technologies are an integral part of all spheres 
of human activity. In the everyday aspect, this is the cooperation of the 
patient and the healthcare institution through applications and supple-
ments. For medical institutions, this is the use of cloud storage to op-
timize their activities. Accordingly, in modern conditions, digital in-
novations act as the basis for accounting and analytical support. In its 
composition, this includes elements of fi nancial, medical and admin-
istrative data that build a comprehensive complex. Accordingly, the 
continuous development of digital innova-
tions is a powerful driver of improving public 
management methods in healthcare. And the 
role of their application is to create a trans-
parent (but at the same time confi dential) en-
vironment in which management actions are 
formed on the basis of real data, which also 
increases the objectivity of public manage-
ment. From the point of view of accounting, 
such actions mean a transition from outdated 
recording of operations to operational data 
analysis and forecasting for the future.

According to the presented scientifi c and 
methodological approach, a calculation was 
carried out using the index method, which al-
lows combining diff erent indicators and brin-
ging their values to one unifi ed result. In the 
specifi ed approach, Zj is an indicator of the use 
of digital technologies. Due to the fact that the 
analysis is carried out for diff erent countries, 
those that are present for all of them were se-
lected. The following indicators were selected: the level of implementa-
tion of the digital platform (application) e-health (Z1), the availability and 
possibility of providing remote medical care (Z2), the degree of automa-
tion of management processes (Z3) and the level of integration of electro-
nic accounting and state audit systems (Z4). According to the presented 
approach, each coeffi  cient has a weight indicator – w1 = 0.4, w2 = 0.2, 
w3 = 0.2, w4 = 0.2, respectively. The presented values for the weight coeffi  -
cients were selected taking into account the contribution of the indicators 
to building a sustainable healthcare system by improving public manage-
ment tools. It is worth noting that the weight distribution refl ects the 
cause-and-eff ect relationship between the components and the general 
system of public administration of the healthcare system, namely:

– w1 has the greatest importance and, accordingly, the indicator 
of the use of digital e-health applications (Z1) will prevail when cal-

culating the fi nal result. This position is taken taking into account 
the fact that currently an important element is the construction 
of an electronic healthcare system. That is, there must be integration 
of patient registries, their electronic records with doctors, and pre-
scriptions for treatment. And taking into account public administra-
tion, the development of digital applications forms the transparency 
of fi nancial fl ows (according to the principle of “money follows the 
patient”);
– w2 is customary to use the value of 0.2, because telemedicine is a 
method of forming operational stability by providing continu-
ous services even in the presence of unforeseen circumstances 
(pande mic, war, climate disasters, relocation by geographical pa-
rameter, etc.). Accordingly, a smaller value was deliberately chosen 
to refl ect the role of technology as an expansion of the boundaries 
of traditional medicine and reduce the transaction costs of budget 
funds for logistical directions to patients;
– w3 has the smallest value – 0.2, because the formation of a docu-
ment fl ow base for internal operational processes of medical institu-
tions is an important element, but in the context of the previously 
selected components, it is not possible. Because the optimization 
of the administration of institutions is possible only on the basis 
of ensuring the fi rst two indicators;
– w4 is also accepted with a value of 0.2. It refl ects the potential of the 
public administration system to automatically detect fi nancial de-
viations and guarantee the targeted use of budget funds according 
to the principle of “transparent accounting”.
Taking into account the previously presented justifi cation, the in-

tegral digital transformation index (IDT) was calculated for the studied 
countries (Fig. 4).

As a result of the calculations, it was found that digital innova-
tions are a catalyst for transformational processes in public healthcare 
management, although there are signifi cant diff erences in the pace 
of development. The most rapid are the shift s for Ukraine. In recent 
years, Ukraine has been an example of the eff ective implementation 
of various elements of digital technologies. Thus, it is worth noting 
that Ukraine is a leader among countries in the world where a digital 
personal identifi cation document is equated with a paper one. Accord-
ingly, digital development in the healthcare system is also the most 
noticeable in comparison with other countries. Over the years under 
study, Ukraine has increased the integral index of digital transformation 
by 95.2%. Accordingly, this indicates that the overall digital transforma-
tion of the country within the framework of public administration acts 
as a factor of catch-up development. 
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2022 0.462 0.724 0.845 0.882 0.942
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2024 0.69 0.795 0.882 0.912 0.966
2025 0.754 0.816 0.896 0.922 0.974
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Fig. 4. Dynamics of the integral digital transformation index (IDT) for 2021–2025 in the healthcare 

system (calculated by the authors based on data from [50, 51])
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This means that currently the Ukrainian economy, although it oc-
cupies a position with a “development” position, demonstrates an ac-
tive position in  digital technologies. The basis for such conclusions 
is obtaining high indicators in the component of electronic accounting 
of financial resources.

At  the same time, for the USA and Estonia, the initial positions 
of the analysis have better results, but the growth rates are not so inten-
sified. In this case, countries with a high level of resilience confirm the 
hypothesis put forward by the authors regarding the correlation of the 
level of resilience of the healthcare system and a high level of accoun
ting and analytical support, which is  a prerequisite for high-quality 
public administration. Over the studied period, growth for these coun-
tries is observed at an increase of 15.5% and 11.2%, respectively. These 
countries, according to the results of 2025, have almost absolute value 
in terms of digital maturity ( →0DTI ).

For other countries – Poland and Germany – there is  a posi-
tive growth trend of the indicator without significant deviations and  
fluctuations with an absolute value of growth of about 0.25 per year. 
That is, for these countries there is  a defined strategic plan for the 
development of  the healthcare system through the use of  public 
management tools and digital transformation. In general, the results 
obtained show that innovative tools help to move from hierarchical 
public management to network management, in which the efficiency 
of the healthcare system is determined by the speed of data process-
ing in it. It is worth noting that, given the growth rates of Ukraine, it 
should improve its results in the coming years and achieve full digital 
maturity in public management in healthcare, on a par with the USA 
and Estonia.

3.4. Conceptual model of integration of public administration 
and accounting and analytical support into the healthcare system 
to increase its sustainability

Currently, medicine is  in constant transformation and driving 
processes due to external challenges raging in the world. Each coun-
try, relying on  its own built healthcare system, ensures its support 
and development through the levers and tools of public administra-
tion, but it needs improvement and intensification. Currently, tradi-
tional approaches to the management and administration of medi-
cine indicate limited effectiveness in  conditions of  uncertainty, 
especially in terms of operating with retrospective accounting data. 
Accordingly, the proposed model has a proactive position regarding 
the use of  accounting and analytical data by  identifying resource 
shortages even before they occur. Accordingly, the existing format 
of public administration should be based on the principles of adapt-
ability, flexibility, decentralization and digital transparency of  ac-
counting , which will allow the general healthcare system to  with-
stand crisis situations with dignity, develop dynamically and build 
a self-organization system.

As  a result, it  is quite logical to  present a  new model of  public 
administration in  healthcare, which is  formed as  a transition from 
reactive to proactive management. The basic concept of such a model 
is based on building a flexible architecture, in which the key integra-
tor is  the accounting and analytical center. This allows for constant 
monitoring and auditing of the targeted use of funds, which accord-
ingly increases the level of public trust in public institutions. That is, 
public administration plays the role of an integrator – a structure that 
unites disparate business processes, technical systems and software 
into a single whole. It is in medicine that this manifests itself as a com-
bination of the interests of the public sector, medical institutions and 
patients into a single ecosystem capable of reliable stability of function-
ing. Accordingly, the functioning and flexibility of such a system will 
be ensured through the synergy of institutional capacity and the high 
speed of making administrative decisions based on reliable verification 
of medical data.

From a theoretical point of view, the integration of public adminis-
tration into the healthcare system is carried out with the aim of building 
an  organizational and economic mechanism. It  is worth noting that 
each tool in it (starting from financing and ending with the implemen-
tation of digital tools) ensures the improvement of the main indicators 
of  the system’s development. It  is worth noting that in a broad sense, 
the proposed approach to  the sustainability of  the healthcare system 
is not its static state, but corresponds to the characteristics of dynamic 
changes. 

That is, it is always a continuous process of adaptation, which is en-
sured by the use of public administration tools. Thus, the modification 
of public administration becomes a prerequisite for ensuring the na-
tional security of the healthcare system, which collectively affects the 
rational use of resources and the preservation of the quality of human 
capital.

Based on the presented justification for building a model of the sus-
tainability of the healthcare system through the use of updated public 
management tools and applying methodological justification (5), (6), 
the final calculation of the integral sustainability index (IS) was carried 
out. It is worth mentioning that the calculation is based on the gener-
alization of four indicators: financial (F), personnel (C), digital (D), ac-
counting and analytical (A) and performance (R). In order to emphasize 
the chosen nature of the indicator – integrality – a weight coefficient 
is applied to each element – α, β, γ, θ, δ, which are based on the results 
of expert assessment and take into account the strategic development 
of the system. The following distribution within 1 was chosen for the 
weight coefficients, namely:

–  coefficient α  corresponds to  the composition of  financing and 
is taken with values of 0.25. This distribution is due to the fact that 
financing is  a priority area, without which any activity in  general 
is  not possible, and for the healthcare system, especially in  view 
of the expensive equipment;
–  coefficient γ  – digitalization is  accepted with a  value of  0.15. 
Such tools have a certain weight due to the fact that their use helps 
to qualitatively ensure the stability of the system and objectively de-
termine the efficiency of the use of all other resources. In the condi-
tions of modern development and transformations of various sec-
tors, digitalization acts as a factor in strengthening and transparency 
of public administration;
– coefficient β – has a value of 0.2 and characterizes the human re-
source potential. The chosen distribution is justified by the fact that 
human capital is the basis to a greater extent for long-term prospects 
and strategies, and if a sustainable healthcare system with a promis-
ing forecast is assessed and formed, then the personnel can be par-
tially reduced in its impact on the overall result;
– coefficient θ – accounting and analytical support has the highest 
value of 0.3. This distribution is due to the fact that in the event of a 
shortage of resources, it is the accuracy of accounting and auditing 
that determine the level of system stability;
– coefficient δ – has a value of 0.1 for the effective component. Be-
cause effectiveness is the final indicator of the research and should 
concentrate the success of public administration, that is, it embod-
ies the result obtained and its weight cannot affect the construction 
of the system’s stability in the process of its formation.
The presented distribution of the weight of the coefficients allows 

to  perform the function of  balancing all its components. A  priority 
package of the instrumental apparatus is created in the form of person-
nel and accounting and analytical markers that have a  direct impact 
on public administration institutions. At the same time, the importance 
of the human factor of staffing and the determination of the social ef-
fect to a lesser extent in the form of calculating the final effectiveness 
is preserved.

As a result of the presented methodology and its justification, a cal-
culation was carried out for the countries under study (Fig. 5).
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The data obtained as a result of calculating the integral index of the 
sustainability of the health care system using public governance tools 
in countries around the world allowed to verify its current state and 
identify the patterns of the infl uence of public governance on medicine. 
The results obtained show a stable positive trend over all years of the 
study, which indicates the positive dynamics of the infl uence of public 
governance in medicine.

The growth of indicators in the rapid equivalent is observed 
in Ukraine and is 0.28 units, due to which the medical system has im-
proved its level of sustainability to suffi  cient (according to the metho-
dology presented in the 2nd section of the research). This trend is justi-
fi ed by new challenges for our country, which are primarily negative, 
but have prompted the health care system to signifi cant transformations 
due to the integration of public governance. These include the rapid 
introduction of digital technologies, restructuring of fi nancial fl ows, 
etc. Accordingly, the growth of the indicator proves that eff ective public 
administration, even in conditions of limited resources, can ensure the 
fl exibility and adaptability of the system, which leads to the formation 
of its sustainability.

At the same time, other countries, such as Poland, have moderate 
results and stable growth. For this country, the main lever of slow devel-
opment is the lack of human resources and the shortage of personnel, 
which unbalances the system as a whole and currently has a neutral 
eff ect on building the sustainability of the healthcare system. The group 
of leaders is the USA, Estonia and Germany. 

For these countries, the integrated index of system sustainability 
for all years is within the highest values (according to the presented 
methodology 0.76–1.00). The results obtained directly correlate with 
previous calculations and confi rm the sustainability of the system. For 
such representatives, there is a balance of all components, in which 
public administration tools play the role of a manager in creating ties 
in the built ecosystem.

To summarize, it is possible to say that Ukraine and Poland have 
good experience in implementing digital technologies, which allowed 
both countries to reach a suffi  cient level. However, to achieve even 
greater results and strengthen the position of public administration 
in healthcare, it is necessary to present a conceptual approach to buil-
ding a sustainable healthcare system (Fig. 6).

Ukraine Poland Germany USA Estonia
2021 0.342 0.612 0.854 0.812 0.885
2022 0.458 0.645 0.862 0.824 0.902
2023 0.581 0.582 0.875 0.836 0.918
2024 0.694 0.715 0.884 0.845 0.934
2025 0.762 0.748 0.892 0.851 0.945
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Fig. 5. Calculation of the dynamics of the integral sustainability index of the health care system (IS) for 2021–2025
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The presented visualization of the model is an interpretation of the 
public administration mechanism, in which sustainability (IS) acts as a 
static indicator, and the indicators of the five vectors are dynamic. The 
specified model is based on the principle of cyclicity, in which there are 
input elements – financial (F) and human resources (C). Subsequently, 
they are controlled by digital tools (D) and the accounting and analytical 
block (A). And then they have in the end high efficiency and effective-
ness (R) with minimization of institutional costs and corruption risks.

An  important element of  the model is  monitoring and Big  
Data – analytics, where performance is monitored on an ongoing basis 
and is a dynamic indicator. Such logic is built with the aim of implement-
ing a flexible network model that is capable of self-renewal as a result of 
decision-making on uncertainty. Accordingly, public management tools 
are transformed into a service platform using artificial intelligence, which 
ensures sustainable development and resilience of the healthcare system.

3.5. Discussion
Accordingly, the proposed methodological apparatus for the forma-

tion and assessment of a model of a sustainable healthcare system through 
the use of public management provides a comprehensive approach to de-
termining its current state, development trends and further directions 
of transformational changes. It is worth noting that the presented toolkit 
is a comprehensive and interdisciplinary combination of managerial and 
mathematical methods that allow obtaining a quantitative result to  in-
crease practical implementation in the healthcare system.

As a research result, it is worth making a generalization and high-
lighting confirmation of  the hypothesis put forward regarding the 
stimulating role of public management tools in the formation of a sus-
tainable healthcare system. As advantages, it is worth highlighting the 
obtained mathematical calculations of the integral index (IS), which has 
shown significant progress in countries that are rapidly and effectively 
using digital technology tools as levers of influence in public manage-
ment. Also, the advantages of the proposed model include:

– increasing the objectivity of management actions through the use 
of a mathematical model that represents calculated data in the form 
of indicators. Even if to take into account the expert method of pre-
senting weighting coefficients, the presented methodology makes 
it  possible to  reduce the subjective view of  management actions. 
Thus, the sustainability of the healthcare system can be determined 
by criteria from low to high levels;
– universality, which can be adapted and applied to different models 
of public administration in world practice. This is confirmed by the 
calculation of the presented results for countries with different eco-
nomic status and geographical location;
– the forecasting potential is a separate advantage, because the pro-
posed regression model makes it  possible to  model different sce-
narios for the development of the healthcare system, provided that 
investment funds in digital transformation are tracked.
In order to correctly implement the research in practice and obtain 

relevant results, it  is worth noting some limitations of  the presented 
research:

– the proposed conceptual model, in its conceptual approach, is ori-
ented towards a  system with established legal institutions. Within 
the framework of  using a  scientific and practical approach, it  is 
worth considering the political factors of regulating the healthcare 
system, cultural barriers and the level of digitalization. Accordingly, 
it  is possible to adjust the weight coefficients when calculating the 
integral index;
– the time intervals of conducting the research should be relevant 
within the time frame of implementing digital tools and obtaining 
economic effects. In terms of using public administration tools, it is 
worth considering possible bureaucratic delays;
– according to the presented approach, when calculating the integral 
index, the personnel component has a significant weight (0.3 in accor-

dance with Fig. 6). Accordingly, an important component is the level 
of digital literacy of personnel;
– within the framework of the proposed model, an opinion is given 
on the availability of basic digital infrastructure. Therefore, if there 
are limitations to innovative tools, the use of the conceptual model 
may be  limited, which requires additional preliminary measures 
to adapt to local technical needs;
– it is important to adhere to ethics and security measures through 
additionally implemented cybersecurity protocols. The protection 
of personal data (especially for medicine) is an important condition 
for the social perception and legitimacy of the model.
At  the same time, it  is worth highlighting possible shortcomings 

and gaps in the proposed model. Despite the high level of methodologi-
cal basis in the form of constructing cause-and-effect relationships and 
correlation interaction, the model has the following shortcomings:

– lack of consideration of  fully established institutional factors for 
different countries. In  this case, the level of  political stability and 
cultural characteristics may negatively affect the implementation 
of digital technologies and be perceived by the population in an ex-
tremely detached manner;
– it is possible that the proposed chain of public administration ac-
tions may be  difficult to  implement in  practice, because a  certain 
period of time must pass between the moment of  implementation 
of digital tools and obtaining an economic result. Results in the form 
of  economic effect and efficiency cannot always be  immediately 
calculated and determined mathematically. Accordingly, dynamic 
changes in the environment may have different consequences, and 
then the connection between public administration and economic 
effect may be much more difficult to establish;
–  the heterogeneous speed of  adaptation of  the personnel compo-
nent of medical institutions may cause an incorrect calculation of the 
final result. In this case, the use of digital public administration tools 
in practice may be negatively perceived by employees of healthcare 
institutions, and accordingly, the personnel component (C) accord-
ing to the presented model (Fig. 6), which is an input resource and 
has a weight of 0.3, may significantly worsen the final result of calcu-
lating the integral index of the sustainability of the healthcare system;
– the integral nature of the methodology was presented above as an 
advantage due to its universality, but it can also be attributed to dis-
advantages. In this aspect, it is worth noting that not all institutional 
environments can provide equal conditions and accessibility to new 
and innovative technologies. Then this component acts as a disad-
vantage as a limitation of the universality of the specified architec-
ture of sustainability;
– the high weight of the use of digital technologies can be consid-
ered both an  advantage and a  disadvantage. Regarding the first 
aspect, it is justified by modern trends and the development of the 
digital environment, regarding the second, the use of Big Data may 
cause concerns among skeptics regarding compliance with social 
norms and the protection of personal data.
Accordingly, the indicated advantages and disadvantages can en-

hance further discussions, which confirms the high scientific inter-
est in the research. That is why the steps for further improvement are 
seen as the development of the proposed conceptual model of integra-
tion of public administration into the healthcare system to ensure its 
sustainability by taking into account several components. Among the 
main ones, the following are worth noting. Additional consideration 
of the integration of a set of measures for cybersecurity of medical data, 
which is an important aspect of the social component. Decentralization 
of  management decisions at  different levels of  public administration 
is  possible, which will help expand the model by  hierarchical levels. 
Strengthening the mathematical foundation through the use of machine 
modeling, which will ensure an even higher level of public administra-
tion and reduce the subjectivity of the results.
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4. Conclusions

1.  As  a research result of  modern directions for improving pub-
lic administration, existing transformational processes of  transition 
from traditional and established to modern and adaptive, characterized 
by flexibility, have been established. Key trends have been identified, 
which can currently be  formulated as  barrier-free management pro-
cesses, in which the state is no longer exclusively a regulator of actions, 
but is a coordinator in various systems, including medicine. In this case, 
institutional regulations combine medical institutions, patients and 
technological means in  their management. As a result of  the analysis 
of world experience, it was established that in recent years the role of in-
stitutional autonomy of hospitals has been increasing, which provides 
the opportunity to quickly respond to the challenges of external factors 
and uncertainty. Confirmation has been obtained that the modern 
format of  public management is  based on  the principles of  transpar-
ency of flows (resource, financial, personnel, etc.) and decentralization 
of  management decision-making. It  has been established that a  sig-
nificant tool of the above changes is a comprehensive accounting and 
analytical apparatus, which creates conditions for the transition from 
passive reporting to active monitoring of resource flows. From a practi-
cal point of view, the importance of this approach lies in the possibility 
of implementing cloud accounting services. This will reduce decision-
making time by 15–20% due to process automation.

As  a result of  the analysis, it  was determined that the Ukrainian 
healthcare management system has significant challenges. They are 
indirectly but closely related to a full-scale invasion due to an increase 
in  the burden on  this industry. Accordingly, it  was established that 
the transformation processes of  the healthcare system today are de-
termined by the capabilities of government structures to build ecosys-
tems in which managerial influence is transformed into sustainability 
through strategic planning mechanisms and improved resource use. 
Confirmation was obtained of the effective implementation of the audit 
system and transparent accounting (for example, the practice of  the 
Ukrainian environment – Prozzorro and e-health), which to  a large 
extent allowed to  reduce the share of  shadow spending and thereby 
increased the level of fiscal transparency.

2. The paper presented the application of the correlation-regression 
method and mathematically confirmed the existence of  a correlation 
between the intensity of use of public management tools (digitalization) 
and the economic support of the health care system with the support 
of accounting and analytical support tools. The results of calculating 
the Pearson correlation coefficient (rxy) for the studied countries have 
a value of more than 0.97, which indicates a direct relationship between 
the effectiveness of the system and the quality of the public management 
tools used in it. The applied data verification through the calculation 
of  p-value (p  <  0.05) confirmed the statistical significance. And the 
regression models built on  this basis allow to  determine the highest 
impact indicators, which indicates a multiplicative and synergistic ef-
fect. As a result, each increase in the public management index allows 
to increase the amount of healthcare spending in the GDP of the studi
ed country. Accordingly, this result proves that public management 
(process automation, application of applications, e-procurement, digital 
audit, etc.) in  the healthcare system is a driving force for transparent 
use of  resources. As  a result, the established interdependence allows 
predicting economic development and stability of the medical sector 
by adjusting management actions at the institutional level.

3. It was determined that digitalization is a basic tool that ensures 
the convergence of public administration and the activities of medical 
institutions. As a result of calculating the integrated digital transforma-
tion index (IDT) for 2021–2025, the largest increase was determined for 
Ukraine (an increase of +0.4, which is 92.5%), which, due to the unstable 
economic situation and the impact of major risks in the geopolitical en-
vironment, has effectively applied public administration tools through 

digital levers in recent years. The absolute increase in  indicators was 
+0.4, which in percentage terms is an increase of 92.5%. Currently, such 
levers in  the domestic medical market include the implementation 
of  the e-health application, telemedicine, electronic prescriptions for 
medicines, etc. All of them reduce transaction costs and strengthen the 
position of public administration, while improving service for patients. 
The justification is presented that the set of technologies currently used 
in medicine is a reliable source of formation of the principle of public 
management, according to  which “money follows the patient”. The 
analysis also helped to obtain confirmation that the countries that had 
a  high initial level during the analysis (USA, Estonia) have a  phase 
of development of the healthcare system at the level of “technological 
maturity”. Accordingly, the results obtained collectively confirm that 
public management is currently going beyond passive observation and 
moving to the stage of proactive management of medical processes.

4. As a result of the synthesis of quantitative and qualitative indica-
tors, a  conceptual model of  adaptation of  public management to  the 
healthcare system in order to ensure its sustainability is presented. It is 
based on tracking changes in indicators in dynamics and covers a com-
bination of five components: finances, personnel, digitalization, perfor-
mance and accounting and analytical validation. An important element 
of the model is the feedback loop (intelligent audit), according to which 
the effectiveness of  future management actions is  adjusted through 
the Big Data analytics mechanism. The calculation of  the results for 
the studied countries confirmed the initial hypothesis and showed 
sufficiently high final results. For the leading countries, an  indicator 
exceeding 0.85 was obtained, while for Ukraine it reaches 0.64, which 
indicates only the development of the healthcare system. Accordingly, 
it  is possible to conclude that the sustainability of  the healthcare sys-
tem is achieved not only by the direct accumulation of resources, but 
also by  the quality of  the implementation of digital tools. As a result, 
the healthcare system looks like a flexible ecosystem in which public 
administration is an intelligent operator of decision-making. And the 
proposed concept is  the basis for further improvement and develop-
ment of a broader development strategy for ensuring national security.
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