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Abstract
The purpose of this paper is to present the current usage of cost accounting
methodology in Croatian public hospitals through conducted empirical
research and to provide opinions of accountants and financial officers regarding
possible implementation of cost accounting methodology in public hospitals.
In the paper, the authors analyze the accounting system in Croatian public
hospitals, identifying the flaws of the current accounting system with regard to
the recording and allocation of costs. National healthcare systems of different
European countries provide a theoretical background for the usage of accrual
accounting basis and cost accounting methodologies, showing better governance
and financial sustainability of public hospitals which have introduced cost
accounting methodology. The conducted empirical research shows that
accountants and financial officers believe that the healthcare system in Croatia is
ready for a change in the current accounting system based on the modified accrual
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basis through the implementation of accrual accounting basis and full costing
approach to cost allocation. Full costing approach is also known as activity-based
accounting method for cost allocation. The authors also recommend some initial
steps for implementation of the new cost accounting system in Croatian public
hospitals.
Keywords: accrual accounting basis, cost accounting system, public hospitals,
financial sustainability, statistical analysis
JEL classification: H83, I18

1 Introduction1
In the last decade, we have witnessed constant reprimand of the Croatian
national healthcare system (NHS) for its piled-up debts. Changes in the
financing of public hospitals, long patient waiting lists and constant increase in
public hospitals’ expenditures forced the government to issue the Rehabilitation
Law in January 2013 (Official Gazette, No. 136/2012, 151/2014). Financing of
the Croatian NHS, through diagnostic related group (DRG) methodology, was
aimed at an equitable distribution of income, especially in hospitals and clinical
centers, according to the capacity and volume of provided services. However, in
setting up the aforementioned methodology, the actual cost of provided services
was not taken into account, in particular fixed costs of hospitals which primarily
depend on the size and equipment of the public hospital (Vašiček et al., 2016).
The procedures in NHSs of other countries in applying similar methodology
for determining the diagnostic related groups specifically take into account the
cost structure. The DRG methodology is a patient classification scheme which
provides a means of relating the type of patients’ hospital treatment (i.e., its
case mix) to the costs incurred by the hospital (Averill et al., 2003). The US
“Medicare” program, introduced in 1983, was the first federal program that
1
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introduced adjustments to the activity based costing (ABC) method for financing
health services (Wiley, 2005). The system is used to control the complexity of
the medical work and has resulted in a diagnostic-therapeutic procedure (DTP)
classification system that facilitates the grouping of patients based on individual
patient treatment and the necessary costs. Therefore, the financing of public
hospitals starts from the recording of costs and their standardization, which has
become the basis for determining income.
In the Republic of Croatia, the financing of the healthcare system starts from the
funds available for each public hospital, i.e., by creating revenue while neglecting
the costs. It is logical to expect that the capacity, i.e., the number of contracted
beds with the Croatian Health Insurance Fund (CHIF), affects the invoiced
revenue and the bigger the hospital, the more contracted beds there are and
therefore the realization of revenues is better.
However, increased revenues are causing the consumption of certain resources
and the creation of costs. In addition, capacity utilization depends on many
other factors (types of patients, types of medical services, bottlenecks that
occur between departments, sick leaves, adequacy of medical staff, etc.). The
development of external financial reporting based on a modified accrual basis
has also contributed to the neglecting of costs in the Croatian NHS, since it
ignores the record of costs, in particular depreciation costs, which are substantial
in large public hospitals. Because of the financial crisis, CHIF is constantly
changing achievable revenues via DRG and DTP methodology of financing
public hospitals. However, costs remain constant or they even increase, which
leads to non-profitability and accumulated debt of individual public hospitals
that consume high fixed costs. Pursuant to the Rehabilitation Law for public
institutions (Official Gazette, No. 136/2012, 151/2014), in 2013 the government
decided to rehabilitate the nine largest public hospitals founded by the Republic
of Croatia, and later the process of rehabilitation covered another 14 health
institutions owned by regional and local governments. In total, 23 public
hospitals were included. Today the number of public hospitals that are going
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through the process of rehabilitation is 31 out of 57. The rehabilitation process
was initiated in public hospitals due to the impossibility to cover losses incurred
and meet financial obligations within defined deadlines from regular funding
sources.
However, financial sustainability of public hospitals in Croatia could be achieved
through the use of reliable, timely and accurate information about costs, their
allocation to health services and patients, and through applying cost management
at all levels of decision making in public hospitals. Given all of the above, it is
reasonable to conclude that the Croatian NHS is ready for a change (Vašiček et
al., 2016). Therefore, if the funds for financing public hospitals are limited, then
the public hospitals should turn to themselves and internally try to reduce and
control the costs. The key change, which is the prerequisite for a number of other
changes and improvements, is the monitoring of all costs in hospitals. This could
be done with the introduction of a cost accounting methodology in the Croatian
NHS, which has a foothold in the Rehabilitation Law for public institutions
(Official Gazette, No. 136/2012, 151/2014). Therefore, it would be necessary to
determine the costs of the provided health service or for the individual patient.
However, in order to mobilize costs in the healthcare system in an optimal
manner, it is necessary to provide an adequate information basis that relies
primarily on an adequate method of cost accounting. This is achievable through
the introduction of the full accrual accounting basis in the healthcare system or
through the development of special modules for internal allocation that would
rely on the record based on the modified accrual basis.
In order to successfully manage public hospitals, it is crucial that true, timely
and valid information is obtained as a base for the decision making process. The
cost accounting methodology is essential to the management of public hospitals.
It must provide information about the type and amount of resources spent, and
thus enable the prerequisites for: control, management and potential reduction
of costs. In addition to the aforementioned preconditions, it is important to have
the political will or the awareness of individuals regarding the need for internal
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cost accounting, with the aim of providing the best possible healthcare service
with the optimal mobilization of costs. Through information obtained, we can
monitor the accomplishment of various set goals and objectives for the Croatian
NHS. Thus, the goal of achieving more effective and more efficient management
and raising the awareness of responsibility in administration of public hospitals
and their employees could be fulfilled.
The purpose of this paper is to present the current usage of cost accounting
methodology in Croatian public hospitals through conducted empirical research
and to provide opinions of accountants and financial officers regarding possible
implementation of cost accounting methodology in public hospitals. In the
second part of the paper, the authors comprehensively analyze the accounting
system in Croatian public hospitals. In that way, the authors provide information
about the flaws of the current accounting system with regard to the recording
and allocation of costs. The third part presents the theoretical background on
the usage of accrual accounting basis and cost accounting methodologies in the
NHSs of different European countries. In the fourth part of the paper, empirical
research results are given. At the end of the paper, the authors also give relevant
recommendations for the introduction of the accrual accounting basis and cost
accounting system in the Croatian NHS, which could be very helpful, not just
for the management process in Croatian hospitals but also for all hospitals that
have similar problems with the financing system.

2 Accounting System in Croatian Public Hospitals
The period from the beginning of 2002 until today has been marked by the
intensification of reforms in the Croatian public sector, including the reform
of national accounting practices. Leaving the concept of cash accounting and
fund accounting and at the same time introducing the concept of modified
accrual accounting basis was a further step towards modern international trends.
Simultaneously, relevant international classifications have been comprehensively
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and consistently introduced in the reporting system to ensure transparency and
comparability of the state and its entities. A reform in the financing of the public
health system has changed the status of CHIF from an extra-budgetary user to a
part of the central government budget through the State Treasury. Thus, public
hospitals in the healthcare system are financed through contributions from
CHIF, and behave in accordance with the established standards at the central
government (Ministry of Health) but in terms of the accounting regulations they
are a classic form of budget user. However, a specific trait of the public health
system is that the health institutions as budget users are not financed exclusively
by certain types of expenditure approved in the financial plan, but based on the
actual provision of services, within the framework of a contract with CHIF, or
the state, which through public hospitals indirectly provides health services to
citizens (Vašiček and Roje, 2010). The financial reform of the public health sector
is included in the mandatory application of the current national accounting
system based on the modified accrual accounting basis. The legal basis today
of the current accounting system of public hospitals includes the Budget Law
(Official Gazette, No. 136/2014), the Regulation on Budget Classifications
(Official Gazette, No. 26/2010) and the Regulation on Budget Accounting and
Planning (Official Gazette, No. 124/2014).
The modified accrual accounting basis in particular has the following main
features (Vašiček, Dražić Lutilsky and Jovanović, 2015):
1.

Expenses are defined as decreases in economic benefits during the reporting
period, which means that they are recognized at the time of the transaction,
regardless of the time of payment.

2. Revenues are defined as an increase in economic benefits during the
reporting period in the form of inflows of cash and cash equivalents, which
undoubtedly refers to the recognition of revenue retained at cash concept.
3. Revenues and expenses due to changes in the value and volume (value
adjustments, deficits/surpluses, write-offs...) of non-financial assets and
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liabilities are not recognized, but these changes are reflected directly in
ownership sources (public capital).
4. Costs of acquisition of non-financial fixed assets are not capitalized but they
are entirely recognized as expenses of the period in which the acquisition
occurs. Consequently, healthcare entities do not account for depreciation of
the asset as well as the systematic allocation of the cost over the useful life
of its usage, which directly undermines the possibility of monitoring the
efficiency of activities.
5. Also, in direct connection with the aforementioned, the recognition of
funds received from the founders (the state and local government) to finance
investments in assets, is not carried out according to the economic logic of
the international accounting standards (profit or capital approach), but is
recognized as a part of total revenues of the reporting period in which they
are realized.
6. Acquisition or disposal of non-financial assets free of charge (donations) in
the framework of the budget is not recognized as income or expense but is
directly expressed as a change in ownership sources (public capital).
From the accounting point of view, it can be highlighted that in Croatian public
hospitals revenues are not aligned with the expenses due to the modified accrual
accounting basis. This is why it is impossible to achieve financial sustainability
of the Croatian NHS.
Public sector financial sustainability is the financial capacity of the public sector
to meet its current obligations, to withstand shocks, and to maintain service, debt,
and commitment levels at reasonable levels relative to both national expectations
and likely future income, while maintaining public confidence (Anderson, 2013).
The main problem of financial sustainability manifests itself through accounting
and how revenues and expenses are aligned. Therefore, financial sustainability
of the healthcare sector as the biggest part of the Croatian public sector can be
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observed through the accrual accounting basis, which allows introduction of
cost accounting. In that sense, expressed revenues would be aligned appropriately
with expenses incurred for provided healthcare services.
It should be noted that, since the beginning of 2015, CHIF as the dominant
“buyer” of public health services, after 13 years of functioning in the framework
of the State Treasury, regained its financial independence. This fact, however,
did not cause any change in the budget and the accounting status of public
hospitals as was the case when CHIF was included in the State Treasury. For
public hospitals that are fully owned by the central government, this change has
resulted in additional reporting requirements towards CHIF and the Ministry of
Health as dominant stakeholders.
From the position of public hospitals, external reporting is divided in accordance
with the provisions of the Budget Law and CHIF. However, despite such a
complex and challenging external reporting process, the fact remains that public
hospitals are missing information needed to make business decisions and to
manage hospitals in the short and long term. Accounting information systems
in public hospitals are focused on assembling external financial statements.
Internal reports needed for governing public hospitals are used occasionally, as
the result of the current management demand, and not the quality of developed
cost accounting and management accounting methodologies (Vašiček et al.,
2016). The research conducted to assess the quality of accounting information
for management purposes in public hospitals tests the hypothesis that the current
accounting system is not appropriate for the needs of objective monitoring of
activities and presentation of the results of public hospitals (Vašiček et al., 2011).
Looking at the results of the research and ranking the importance of reasons
for using the prescribed system of financial reporting, it is visible that the most
important reason for using the prescribed financial reporting system is meeting
the statutory reporting obligations. The other reasons, in order of importance,
are: the execution of the financial plan, the successful conduct of business policy
and benchmarking with other equivalent institutions (Vašiček et al., 2011).
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The methodological basis for preparation of internal reports and selection of a
suitable cost accounting methodology should take into account the specifics of
the processes, management information requirements and development of the
business and accounting system. It must be consistent with the purpose, goals
and objectives of public hospitals and must ensure quality and complete internal
reporting at all hierarchical levels of management (Vašiček et al., 2011). In order
to achieve that, it would be appropriate to introduce the accrual accounting basis
which would allow recording and recognition of all costs and expenses. It would
also allow allocation of costs to the patient or to the healthcare services, thus
providing the transparency of resources spent in the healthcare system. From
the perspective of public hospitals, the introduction of the accrual accounting
basis and cost accounting methodology enables them to cut costs and to reduce
piled-up debt.

3 Theoretical Background
It can be said that the main purpose of any healthcare system is to improve the
value of provided services to the patients (Porter, 2010). According to Kaplan and
Porter (2011), value in the healthcare system is measured through the patients’
outcomes achieved through the consumed resources. Thereby, the realized
value of patients’ outcomes is more important than the number or volume of
different health services. More services or services that are more expensive do not
necessarily mean better value or better healthcare system. In order to successfully
manage the value of healthcare services, patient outcomes and costs of the services
provided must be measured at the level of the patient. Measuring outcomes and
costs must be enabled for the entire cycle of special medical condition of the
individual patient, which often requires that multiple physicians perform multiple
interventions, from diagnosis and treatment to administration. The formula for
calculating the value of health services could be expressed as outcomes divided
by costs (Porter, 2010). The outcomes of treatment, as the first component,
measure the value observed for any medical condition or patient population.
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They should be measured through multiple dimensions, which include survival,
ability to function, duration of healthcare, discomfort and complications as well
as sustainability of the recovery. Measurements of costs that enable the outcomes
are not under scrutiny in the same way as outcomes that are gaining increased
attention at all levels. Relevant costs are the total costs of all resources such as
medical and administrative personnel, medicines, medical supplies, equipment
and space used throughout the cycle of healthcare of the patient in the treatment
of specific medical conditions, including treatment-related medical conditions.
The value of healthcare services is increased through improved treatment
outcomes with similar or reduced costs, while maintaining the same quality of
output. A strong value driver in the healthcare system is that better outcomes
should bear lower total cost of treatment (Porter, 2010). Spending more on an
early and better diagnosis and prevention often results in less complex and less
expensive healthcare later. In the healthcare system (more than in any other) it
is really possible to improve outcomes while reducing costs (Kaplan and Porter,
2011). To reach this potential, the key is to combine accurate measurement of the
cost with the systematic measurement of treatment outcomes for patients.
In this way, healthcare providers could make the most of their medical personnel,
equipment, facilities and administrative resources more efficiently by directing
patients through the process of choosing medical treatments and procedures that
improve outcomes, and thereby eliminating those which do not.
Therefore, in order to understand the costs of provided healthcare services, it
is necessary to understand the accrual basis in accounting which enables the
development of cost accounting methodologies such as the ABC method.
The accrual accounting basis as a basis for financial reporting and recording of
transactions in business books has become a movement in the public sector over
the past 20 years (Mehrolhassani and Emami, 2013). It is strongly connected
with the system of new public management (NPM) which brings accounting
reforms in public bureaucracies, introducing performance measurement and
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managerial control procedures in public sector entities (Eriotis, Stamatiadis and
Vasiliou, 2011). In order to implement market-based principles in public sector
entities (e.g., public hospitals, high education institutions) and in governments,
and to achieve better budget transparency, it is necessary to provide relevant
information based on the accrual accounting basis (Vašiček and Roje, 2010).
According to Wynne (2004), the advantages of accrual-based accounting are
comprehensive financial information, better asset management, calculation
of full cost of public services, focus on outputs, better quality of management
and decision making information, and greater comparability of management
performance results which could lead to responsibility accounting in the public
sector. The same author explains that the disadvantages are related to valuation
of costs, development of accounting policies, establishment of costly accounting
information systems and providing necessary skills for employees in accounting
departments of public hospitals (Wynne, 2004). Up to the year 2000, only three
countries had adopted the accrual basis at the national level: Chile in 1997,
New Zealand in 1990 and the US in 1997 (Wynne, 2004). Since 2000, it has
become a trend, if not at the national level, then in certain public entities such
as public hospitals and high education institutions. According to the FEE Public
Sector Committee’s research from 2007, the countries that, across the levels of
government, scored highly with accrual accounting basis include Denmark,
Finland, Latvia, Estonia and the United Kingdom (FEE, 2007). Austria,
Czech Republic and Lithuania are moving toward implementation. But from
the available data in 2011, it is evident that Ireland (Connolly and Hyndman,
2011), France, Germany, Romania, Sweden, Portugal, Spain, Greece, Italy and
Cyprus have also made considerable efforts to introduce the accrual accounting
basis at the national level (FEE, 2011). It is also necessary to mention Australia
and Canada, which are considered to be the most developed countries in the
usage of the accrual accounting basis not only for financial reporting but also
for budgeting purposes at all levels of government (Mehrolhassani and Emami,
2013). Regarding accrual accounting in public hospitals and cost accounting
methodology (ABC method), we can argue that many of those countries
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have introduced the DRG methodology at the sectoral level for paying public
health services provided by public hospitals (Polyzos et al., 2013; Christensen,
Laegreid and Stigen, 2004; Pettersen, 2001; Helmig and Lapsley, 2001; SanchezMartinez et al., 2006). But in some countries like Ireland, Germany, France,
Finland and UK, it was also introduced at the institutional level (O’Reilly et
al., 2012). Moreover, it is important to emphasize that Bosnia and Herzegovina
implemented the accrual accounting basis in public hospitals in 1998, and
Slovenia did the same in 2001. Nevertheless, neither of these two countries has
developed cost accounting methodologies in public hospitals (Vašiček, Dražić
Lutilsky and Jovanović, 2015). So, it can be concluded that there are different
combinations of the introduced accrual accounting basis: (1) introduction of
accrual basis with the implementation of cost accounting in the public sector
on the sectoral level for the determination of DRGs; (2) introduction of accrual
basis with the implementation of cost accounting in the public sector on the
sectoral level for the determination of DRGs and on the institutional level for
cost accounting methodologies. However, there are also some countries that have
just introduced the accrual accounting basis on the sectoral level without any
real advantage at the institutional level. And there is Croatia, which is using a
modified accrual accounting basis at the sectoral and at the institutional level.

3.1 Implementation of Cost Accounting Methodology
in Public Hospitals
Cost accounting is a part of accounting in which all costs incurred in carrying
out an activity or accomplishing a service are collected, classified and recorded
(Horngren, Datar and Foster, 2003). This data are then summarized and analyzed
to arrive at a production cost, or to determine where savings are possible. Cost
accounting is considered an internally oriented accounting procedure, providing
information about costs and processes to managers and stakeholders. Under
cost accounting methodologies, the authors consider any cost allocation method
that enables the calculation of costs per unit of product or service, such as the
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traditional costing system or modern costing system. O’Reilly et al. (2012)
investigate the implementation of the ABC method in public hospitals in
countries like Ireland, Germany, France, Finland and UK. The main purpose
of their study was to investigate the reasons for the introduction of this cost
methodology and its development and implementation. Through the selected
countries, the research shows how the ABC methodology can be implemented
in health systems with a different organizational structure, different systems
of funding and involvement of various public and private sector entities in the
provision of health services. Despite the differences in approaches and ways
of implementing the ABC method as the basis for the financing of health
institutions, countries share several common goals for implementation such as
increasing efficiency, improving quality and improving transparency (O’Reilly et
al., 2012). Each of the five countries adopted a different approach to comparing
data with costs. The bottom-up approach is used in Germany and Finland, and
is based on data per patient about the use of resources per unit cost. The cost per
patient is considered a more accurate approach because it is based on real, rather
than on the average use of resources. Due to the lack of data on costs per patient,
in England, France and Ireland the top-down approach is used and involves the
allocation of significant hospital costs to certain services and specializations. In
the relatively short period of adoption of the ABC method, it has contributed
to improving efficiency in complex healthcare institutions and to achieving
financial sustainability of the healthcare system (O’Reilly et al., 2012). Moreover,
it also enables better cost allocation and tracking of costs. The future direction of
the ABC method is clear; further adjustments are necessary to fully consider the
increasing emphasis on quality of care and creating value.
The ABC method is providing more accurate data for performance measurement
of hospitals (O’Reilly et al., 2012). According to Agyar et al. (2007), the costs of
medical procedures and operations calculated by the ABC method show a big
difference in the consumption of resources compared to the traditional method
of cost accounting. The use of bi-level cost allocation with the ABC method
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has improved allocation of indirect costs because it is a more detailed and more
accurate allocation. Moreover, it takes into account the causal relationship
between resources and activities through the utilization of resources and factors
of the causal relationship between activities and the final cost objects through
cost drivers. Aldogan, Austill and Kocakulah (2014) conclude that using the
ABC method, managers will be able to get a more accurate allocation of indirect
costs, which ultimately enables meaningful analysis of revenue and expenses and
more accurate prices, hospital budgets and planning strategies.
Authors Dražić Lutilsky and Butorac (2014) point out that the ABC method
ensures calculation of unit costs per service and patient, depending on the specific
characteristics of individual hospitals and healthcare services offered. In this way,
it is possible to determine the cost of hospital care for each individual patient
and ascertain the correct and objective cost of health services in public hospitals.
This method of cost calculation would enable more realistic reimbursement
from CHIF and allow liquidity of hospitals. It would also allow hospitals to
understand all of the costs incurred. In Croatia, the practice of determining fees
for services typically is a political issue and a certain amount of fees have more
political and social than economic rationale, which is ultimately wrong because
it does not provide a realistic picture of the actual costs incurred (Dražić Lutilsky
and Butorac, 2014). Finally, the authors emphasize that the introduction of the
ABC method in the public hospital system would secure payment of services on
the market, if the hospital decides to enter the market with certain services. That
would enable the potential excellence of certain services and hospitals, but also
provide new ways of financing.
In a paper based on the empirical research on 54 public hospitals in Greece,
Stamatiadis (2009) concluded that although they used the accrual accounting
basis, the observed public hospitals did not yet introduce cost accounting. Only
10 public hospitals out of 54 sampled introduced cost accounting into their
accounting information systems. Even though all of them are satisfied with the
possibilities provided by the accrual accounting basis, it seems that they are not
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using those possibilities completely (Stamatiadis, 2009). According to SanchezMartinez et al. (2006), out of 115 public hospitals, 75 percent use some kind of
cost accounting methodology while the remaining 25 percent do not use any.
The authors emphasize that cost accounting methodologies are promoted by the
health authorities but the payments to the public hospitals are based on public
tariffs. Because of that, the public hospitals are losing interest in cost accounting
methodologies (Sanchez-Martinez et al., 2006). Bertoni et al. (2015) emphasize
that the relevance of ABC information is associated with the ability to draw
attention to the determinants of costs. Therefore, the ABC method is a valid
support for decision making and a useful tool for the analysis of costs, but it does
not necessarily represent the most efficient measurement of costs. Based on the
analysis of activities, ABC systems are prone to a high rate of obsolescence, and
their costs tend to be steep because the activities develop over time, especially in
complex organizations. Traditional cost accounting systems, on the other hand,
tend to be more stable and less expensive because the places of cost change less
frequently than the activities (Bertoni et al., 2015). Unfortunately, the quality
of information they provide is not at the same level as information given by the
ABC method (Bertoni et al., 2015).
Finally, empirical research conducted in Croatia on 36 public hospitals indicates
that the cost accounting methodology is underdeveloped (Vašiček and Roje,
2010). Research results about the application of cost accounting and management
accounting methodologies show that cost accounting is used to a limited extent
and with limited information, which affects the activities of public hospitals. The
application and development of cost accounting should be observed primarily by
monitoring the overall level of costs and cost structure by nature and places of
costs. Monitoring the overall level of costs has special importance in the context
of limited overall financial resources for the execution of contractual obligations
regarding the volume of provided healthcare service. Monitoring costs per
patient is not developed, and neither is performance measurement of the services
provided (Vašiček and Roje, 2010). The authors conclude that it is necessary to
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significantly improve internal accounting in the public health system, and to
introduce the accounting model based on the concept of accrual accounting.
That would increase the degree of convergence of internal and external reporting
(Vašiček and Roje, 2010).

4 Research Objectives and Methodology
In order to investigate to what extent cost accounting methodology is used in
Croatian public hospitals and whether accountants and financial officers are
ready for implementation of the accrual accounting basis and full cost approach
for calculation of costs in order to track costs per patient or healthcare service,
the authors examined and tried to answer the following research questions:
RQ1: Are the accountants and financial officers in public hospitals ready for the
implementation of the accrual accounting basis?
RQ2: What do they see as a main constraint in the implementation of the accrual
accounting basis?
RQ3: To what extent do public hospitals use cost accounting methodology?
RQ4: Is there a calculation of costs per patient or per provided service?
RQ5: Are the accountants and financial officers in public hospitals ready for the
implementation of the full cost approach for calculation of costs in order to track
costs per patient or healthcare service?
The principal area of research is to present the current opinion of accountants
and financial officers in Croatian public hospitals about the research questions.
In order to gather the necessary information and answer the questions above, an
empirical research was done using questionnaires in December 2015 and January
2016 in all Croatian public hospitals. The survey was conducted as a part of
the project 8509 “Accounting and financial reporting reform as a means for
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strengthening the development of efficient public sector financial management
in Croatia”, financed by the Croatian Science Foundation. The questionnaires
were sent by email in an online form to accountants and financial officers in 57
public hospitals. Out of 57 public hospitals, 34 responded to the questionnaire.
Table 1: Share of Public Hospital Respondents in Total Number of Hospitals According to the
Type of Public Hospital
Type of hospital

Number of
hospitals

Number of hospital
respondents

Percentage of hospital
respondents in total number

CHC, CH, C
General hospitals
Specialized hospitals
Total

10
21
26
57

5
13
16
34

50.00
61.90
61.54
59.65

Source: Authors' calculations.

The response rate was as high as 59 percent. Most of the questions included
in the questionnaire were multiple choice, yes or no answers or answers on a
five-point Likert scale ranging from 1 to 5, where 1 indicates full disagreement
and 5 indicates full agreement or in some cases 1 corresponds to the lowest
degree and 5 to the highest. In addition, it is important to point out that the
sample representativeness was tested according to the type of public hospital. The
types of hospitals in Croatia are clinical hospital center (CHC), clinical hospital
(CH) and clinics (C) as the first category, then general hospitals and specialized
hospitals. The sample representativeness was tested by using the goodness-of-fit
chi-squared statistical test. The test shows that the sample’s distribution is not
statistically significantly different from the distribution within the population
of 57 Croatian hospitals (empirical chi-square = 0.1896, degrees of freedom = 2,
p-value = 0.9096).
Table 2 shows certain population characteristics such as the number of contracted
beds with CHIF in 2015. Contracted beds are the basis for healthcare service
provision. The highest number of contracted beds is in the CHC, CH and C
category, and so is the number of employees. There are 26 specialized hospitals,
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21 general hospitals and only 10 hospitals belonging to the CHC, CH and C
category.
Table 2: Population Characteristics
Number of
contracted
beds with
CHIF in
2015

Type of
hospital

Number of
hospitals

Structure
of
hospitals,
in %

CHC, CH, C
General
hospitals
Specialized
hospitals
Total

10

18

7,695

38

22,367

49

21

37

6,504

32

17,308

38

26

46

5,865

29

6,364

14

57

100

20,064

100

46,039

100

Structure
of beds,
in %

Number of Structure
employees
of
on Sept. 30, employees,
2014
in %

Source: Croatian Health Insurance Fund.

From the population characteristics, we can conclude that, by the number of
contracted beds and by the number of employees, CHC, CH and C are the
largest hospitals. General hospitals are medium-sized, while specialized hospitals
are small-type hospitals. When we look at the structure of hospitals, we can see
that specialized hospitals make up 46 percent of the total number of hospitals,
general hospitals account for 37 percent and CHC, CH and C make up 18 percent
of the total number of hospitals. Sample characteristics are given in Table 3.
Table 3: Sample Characteristics
Type of
hospital
CHC, CH, C
General
hospitals
Specialized
hospitals
Total

Number of
hospitals

Structure
of
hospitals,
in %

Structure
of beds,
in %

Number of Structure
employees
of
on Sept. 30, employees,
2014
in %

5

15

3,484

33

10,513

43

13

38

3,595

34

9,984

41

16

47

3,569

34

3,963

16

34

100

10,648

100

24,460

100

Source: Croatian Health Insurance Fund.
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From Table 3 it is visible that among public hospital respondents, 15 percent
are large hospitals of CHC, CH and C type, 38 percent of general hospitals are
medium-sized, while 47 percent of specialized hospitals are small-type hospitals.

4.1 Research Results
To answer the first research question, accountants and financial officers in public
hospitals were asked to state whether the current accounting system should be
improved with the implementation of the accrual accounting basis in public
hospitals. As many as 65 percent of the interviewed accountants and financial
officers believe that the current accounting system should be improved with the
implementation of the accrual accounting system that would expand the scale
of available accounting information. Figure 1 shows that only a small number of
specialized hospitals oppose the implementation of the accrual accounting basis.
A small portion of general and specialized hospitals do not have an opinion about
the implementation of the accrual accounting basis.
Figure 1: Opinion of Accountants and Financial Officers about Implementation of Accrual
Accounting Basis in Public Hospitals, n = 34
12
10
8
6
4
2
0
YES
CHC,CH and C

NO
General hospitals

DO NOT KNOW
Specialized hospitals

Source: Authors' calculations.
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This direct question posed to the accountants and financial officers in public
hospitals answers the first research question. Accountants and financial officers
in public hospitals are ready for the implementation of the accrual accounting
basis in the accounting system.
The second research question investigates what accountants and financial officers
see as a main constraint in the implementation of the accrual accounting basis.
Again, the authors asked the respondents about their perception of constraints.
Table 4: Constraints in Implementation of Accrual Accounting Basis
Constraints
Human
resources
Financial
resources
IT support
Long duration
and complexity
of the process
Political and
legislative
support
Support of
administration
and management
of hospitals

1

Response structure, in %
2
3
4

5

Average

Standard
deviation

Rank

6.3

6.3

21.9

31.3

34.4

3.81

1.176

5

3.1

9.4

18.8

37.5

31.3

3.84

1.081

4

3.2

3.2

22.6

38.7

32.3

3.94

0.998

3

0.0

6.3

34.4

34.4

25.0

3.78

0.906

6

0.0

3.1

25.0

31.3

40.6

4.09

0.893

2

0.0

0.0

20.0

20.0

60.0

4.40

0.814

1

Source: Authors' calculations.

From Table 4 it is visible that the highest average grade is given to the constraint
support of administration and management of hospitals with an average grade of
4.40. In second place accountants and financial officers grade the constraint of
political and legislative support with an average grade of 4.09. The constraint IT
support is in third place, while the fourth and fifth places belong to financial
resources and human resources, respectively. In sixth place is the long duration and
complexity of the process. From the results, we can conclude that accountants and
financial officers see the support of administration and management of hospitals
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as extremely important for the implementation of the accrual accounting basis or
as the main constraint to it. This may be due to the fact that physicians with little
accounting and financial knowledge are in top management positions of public
hospitals. This may also indicate that top management does not understand the
issues regarding the accounting system. Also, the ranking of the constraint long
duration and complexity of the process in sixth place was surprising.
According to Stamatiadis (2009), the process of implementation of the accrual
accounting basis in Greek public hospitals was very complex and time and
resource consuming. From the 45 public hospitals that had implemented the
accrual accounting basis, 60 percent saw the implementation of the accrual
accounting basis as a very difficult and long-term process (Stamatiadis, 2009).
Therefore, we can conclude that Croatian accountants and financial officers are
not acquainted with the process of the implementation. Their opinion is that,
if they get the support from management and politics, it would be easier to
implement the accrual accounting basis.
Research questions 3 and 4 are connected. In the third research question, the
authors asked to what extent public hospitals used cost accounting methodology
and in the fourth research question the authors were interested to find out whether
there was a calculation of costs per patient or per provided service. Calculation of
costs per patient or per provided service is a result of cost accounting methodology.
In order to test the hypothesis that the usage of cost accounting methodology is
very poor in Croatian public hospitals, the authors asked the respondents how
they calculated costs and to rank the usage of cost accounting methodology from
1 to 5, 1 being the lowest and 5 being the highest grade of use.
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Table 5: Sign Tests for Median and Wilcoxon Signed Rank Test Results for Calculation of Costs
Variable
Calculation of
costs
By nature for the
whole hospital

Statistical
hypotheses

Statistical test

p-value

Decision,
significance
level 1%

H 0 ...  5

Sign test for median

0.016

H0

H1 ...  5

Wilcoxon signed rank test

0.022

H0

Per place of cost or
organizational unit

H 0 ...  4
H1 ...  4

Sign test for median

0.424

H0

Wilcoxon signed rank test

0.957

H0

Per type of provided
service (DRG and
DTP)

H 0 ...  3
H1 ...  3

Sign test for median

0.078

H0

Wilcoxon signed rank test

0.110

H0

Per type of
service in internal
calculation of costs

H 0 ...  2
H1 ...  2

Sign test for median

1.000

H0

Wilcoxon signed rank test

0.578

H0

Per patient

H 0 ...  2
H1 ...  2

Sign test for median

0.078

H0

Wilcoxon signed rank test

0.357

H0

Source: Authors' calculations.

At the 1 percent level of significance, it can be concluded that the median score
in the category by nature for the whole hospital is equal to 5. In other words, at
least 50 percent of the hospitals mostly use cost calculation by nature for the whole
hospital. On the other hand, the median score in the category per place of cost or
organizational unit is equal to 4. Accordingly, it is concluded that 50 percent of
the institutions have a high level of use per place of cost or organizational unit.
Further, it can be concluded that the frequency of use by nature for the whole
hospital is higher than the frequency of use by place of cost or organizational unit.
From the results, we can observe that for the category per type of provided service
(DRG and DTP) the median score is equal to 3, which means that some of the
hospitals calculate costs per provided service (by DRG and DTP classification).
DRG and DTP represent a basis for invoicing to CHIF. We can conclude that
they calculate some costs per invoiced revenue to CHIF. Per type of service in
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internal calculation of costs and per patient, as the most important levels from
the cost accounting point of view, got a median score equal to 2. It can be
concluded that accounting officers in public hospitals rarely calculate costs per
provided service from internal cost calculation and per patient, which leads to
the conclusion about the poor usage of cost accounting methodology in Croatian
public hospitals. The mode or the most common given grade by hospitals in the
sample for cost calculation by nature for the whole hospital and per place of cost or
organizational unit was 5. On the other hand, the other three methods of cost
calculation were graded with grade 1.
Table 6: Results of Tests on Assumed Proportion Value for Allocation of Direct and Indirect
Costs
Question
Do you allocate direct
costs to places of costs or
organizational units?
Do you allocate indirect
costs to places of costs or
organizational units?

Alternative
hypothesis

Number of yes
answers in the
sample

Sample
size

Sample
proportion

p-value

H 1... p  0 .66

26

31

0.84

0.023

H 1... p  0 .66

18

31

0.58

0.449

Note: In the analysis, exact p-value was used.
Source: Authors' calculations.

At the significance level of 5 percent, it is concluded that more than two thirds of
the institutions (66 percent) allocate direct costs to places of costs or organizational
units, while at the significance level of 5 percent we cannot reject the assumption
that just two thirds of the institutions (66 percent) allocate indirect costs to the
places of costs or organizational units. Out of 31 hospitals, only 18 responded
that they allocate indirect costs (i.e., electricity, water, heating, etc.) using direct
methods – directly through one or more selected allocation bases. For allocation
of indirect costs most of them use the number of employees and the total costs
(without depreciation) as an allocation base. From individual responses it is visible
that the accountants and financial officers use different allocation bases for the
allocation of indirect costs, which means that they take into account the nature
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of the cost and different costs are allocated over the different allocation bases.
We can conclude from the research results that the accountants and financial
officers allocate costs to places of costs. That is the first level of allocation under
the traditional costing systems such as job order. The second level of allocation
would be allocation to patients or provided services. From the previous question
it is visible that ranking of cost calculation per patient or per provided service is
very low.
The fifth research question was formulated so as to get the opinion from
accountants and financial officers in public hospitals about the readiness for
implementation of the full cost approach for calculation of costs in order to track
costs per patient or healthcare service. We asked them yes or no questions about
their perception of whether the current accounting system could be improved
for efficient governance of public hospitals in Croatia. The sample size in this
question was 31.
Figure 2: Perception about Improvement of the Current Accounting System
14
12
10
8
6
4
2
0
YES
CHC,CH and C

NO
General hospitals

DO NOT KNOW
Specialized hospitals

Source: Authors' calculations.

From Figure 2 it is visible that the accountants and financial officers believe that
the current accounting system could be improved for better governance of public
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hospitals. In total, 74 percent were yes answers, 10 percent no and 16 percent I
do not know. When we observe the results by the type of hospital, we can see
that almost all of the largest hospitals (CHC, CH and C) are in favor of the
improvement, and so are all of the medium-sized hospitals (general hospitals)
as well as six of the specialized hospitals. Some of the specialized hospitals did
not opt for the improvement and it would be interesting to find out why. In five
specialized hospitals, the accountants and financial officers do not know whether
the current accounting system should be improved.
Figure 3: Perception about Improvement of the Current Accounting System with the Full
Costing Approach
14

Number of hospitals

12
10
8
6
4
2
0
CHC, CH and C

General hospitals

Specialized hospitals

Type of hospital
Implementation of full costing method for tracking of all direct and indirect costs
per services or per patient
Source: Authors' calculations.

In the questionnaire, we asked the respondents how they would improve
the current accounting system and 91 percent of them answered with the
implementation of the full costing approach for calculation of costs in order to
track costs per patient or healthcare service. All of the accountants and financial
officers that answered yes to the previous question believe that the implementation
of the full costing approach for calculation of costs in order to track costs per
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patient or healthcare service would be an improvement to the current accounting
system in public hospitals. Answers per type of hospital are given in Figure 3.

4.2 Conclusion Remarks about Research Results
It can be concluded that the research questions are answered through statistical
analysis of the answers given by the accountants and financial officers from
Croatian public hospitals. Out of 34 interviewed accountants and financial officers,
65 percent believe that the implementation of the accrual accounting system in
the current accounting system would expand the scale of available accounting
information. The research results suggest that they believe that with the accrual
accounting basis they would obtain reliable, timely and accurate information
about costs, which would result in better governance in public hospitals. They
see better governance through the implementation of the full costing approach
for calculation of costs (direct and indirect) in order to track costs per patient
or healthcare service provided. As the main constraint to the improvement of
the accounting system in public hospitals, accountants and financial officers see
the support from management, or rather, the lack of support. This is followed
by political support and in third place as an important constraint they see IT
support. The ranking of constraints based on the perceptions of accountants and
financial officers is important because it expresses their opinion about the lack of
understanding from management and politics, but also about the low investments
in the accounting information systems of public hospitals. The management of
the hospitals is usually comprised of physicians and maybe this constraint can
be removed with some cost accounting education about the importance of cost
accounting information. By starting to follow European trends, the constraint
regarding political support could be removed. The Ministry of Health should
understand that financial sustainability of the Croatian public healthcare sector
cannot be viewed only from the perspective of users and medicine but notably
through the costs of patients or provided services aligned with revenues. Similar
conclusions are drawn from the 2008 research in Croatia done by Vašiček and
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Roje (2010). The follow-up of this research shows that after eight years nothing
has changed except the financial position of hospitals and the healthcare system
as a whole.
The limitations of this research can be attributed to lacking field research which
would provide the reasons for the accountants’ and financial officers’ answers.
Future research should focus on field research on a sample of CHC, CH and C
hospitals, general hospitals and specialized hospitals to find out the individual
reasons for the answers given in the surveys regarding the implementation of the
accrual accounting basis, full costing approach and constraints.

5 Recommendations for Introduction of Cost
Accounting in Croatian Public Hospitals
Before any implementation of the cost accounting system, it is necessary to define
the objective, purpose and necessary resources for the implementation (human
resources, additional education, additional material resources, additional records,
IT support, etc.). Tracking and monitoring of all direct and indirect costs for
each patient or service provided in a hospital and method of cost allocation
should be defined for every single hospital. The introduction of a centralized
system that would serve as a control mechanism for the Ministry of Health and
CHIF is an erroneous idea, because for public hospitals that would only mean
extra work in the form of additional analytics and submitting additional reports
that mostly consume time and money. The cost accounting system should be
designed internally, in such a way that the results of the analysis are available not
only to the management of the institution, but also to managers of organizational
units. Managers of organizational units are important because their work has a
direct impact on the structure of costs and revenues, and internal reports based
on costs should be mainly adjusted to them. Also, with the introduction of
internal reports it is necessary to define the responsibilities of employees, but also
to motivate them and at the end to reward them. The whole system should be
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redesigned, because formal introduction of additional records and monitoring
alone would not produce the necessary effect. The ABC method, but also timedriven ABC method (TDABC method), is most frequently mentioned in both
foreign and domestic literature as the cost allocation method that should be used
in healthcare systems. In the analysis of the application of ABC methods in
healthcare systems, the authors have noticed differences in the implementation
of the methodology, techniques of data collection and the environment in which
the method is implemented. The most prominent advantage of the ABC method
is that its results, the determination and allocation of costs, provide more realistic
cost estimates. This is achieved mainly in a way that the total costs are allocated
to patients or to provided services according to factors with which they are most
closely associated, i.e., the causality principle. Currently, in Croatia there are no
manuals containing practical instructions for implementing the ABC method in
the public sector, especially in hospitals. The reason for this lies in the fact that each
hospital has a different organizational and functional structure, set of programs
and activities, as well as type of services and consumed cost and different types
of patients, and therefore generates different outcomes and problems. Despite
all the problems and demanding process of introduction of cost accounting, the
effort is definitely worth it. Implementation of cost accounting has a number of
management functions such as budgeting, control and decrease of costs, pricing
and reimbursement, measurement (assessment) of activities, evaluation of the
program and the possibility of making economic choices, instead of observing
it only through its historic role in determining the value of inventories or other
assets in financial accounting. In addition, the introduction of cost accounting
is a necessity and a precondition for effectiveness and efficiency in the healthcare
system, which will be carried out only after the application of a number of
techniques and methods of cost allocation tailored for each Croatian hospital.
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6 Conclusion
This paper aims to show the importance of cost accounting methodology as
a possible solution for achieving financial sustainability of Croatian public
hospitals. Croatian public hospitals are considered non-profitable because of the
accumulated debt over the years. When introducing DRG and DTP classification
as a provision for provided healthcare services, CHIF neglects the actual incurred
costs of provided healthcare services. This leads to the fact that public hospitals
cannot cover all incurred costs with the collected revenue from CHIF. Therefore,
if the revenues are limited, management of public hospitals should turn to
the control of costs. The argument is that with the introduction of the cost
accounting system for internal purposes in public hospitals, management would
be able to govern in a more efficient and effective way while reducing costs. From
the theoretical background, it is visible that cost allocation methods introduced
in the healthcare sector bring benefits to the whole society through provided
healthcare services consuming fewer resources. But primarily it ensures better
governing of hospital resources, allowing transparency of spent public money.
The conducted empirical research based on a sample of 34 public hospitals was
aimed at answering five research questions. The authors investigate whether the
accountants and financial officers are ready for the implementation of the accrual
accounting basis as a preamble for implementation of cost accounting methodology
in public hospitals. Out of the 34 hospital respondents, 22 express the opinion
that they are ready for the implementation of the accrual basis. Accountants and
financial officers recognize the constraints to the implementation of the accrual
accounting basis in the current accounting system. As the biggest constraint they
see the support from management and administration, then political support
and IT support. This leads to the conclusion that even if a political decision
to that end was not made for the whole NHS, they would still implement the
new accounting basis at institutional level, as long as they had support from
management. Furthermore, the authors investigate the current usage of cost
accounting methodology in public hospitals. From the conducted statistical test,
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based on the accountants’ and financial officers’ responses, it can be concluded
that the usage is very poor, since they currently calculate costs primarily by
nature for the whole hospital and then per place of cost or organizational unit.
Allocation of direct and indirect costs is done mainly on the basis of place of
cost or organizational unit and only a negligible number of accountants and
financial officers calculate costs per type of provided service and per patient.
That is the first level of cost allocation under traditional costing methods. The
second level of cost allocation, i.e., allocation to patient and to provided service,
is not done in Croatian public hospitals. Accountants and financial officers see
the improvement of governance in public hospitals through implementation of
the full costing approach for calculation of all costs in order to track costs per
patient or per provided service. The full costing approach is a precondition for
development of internal reports about costs that should be produced not only for
top management, but also for the managers of organizational units. From the
research results, it can be concluded that the accountants and financial officers
in Croatian public hospitals are ready for a change in the accounting system
and that they believe it can be achieved with the implementation of the accrual
accounting basis and cost accounting methodology.
The limitation of this paper is that it only investigates the accounting system
and does not take into consideration the social, political and other economic
influences on financial sustainability of the Croatian NHS.
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