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Abstract— The financing system of health care in many 

European countries is based on Diagnosis Related Groups 

(DRG). In this system all treated  patients are classified, based on 

selected clinical characteristics, into patient groups (case mixes) 

which consume the resources of the hospital in a similar manner.  

In such situation the payer should be interested in information 

about the unit costs calculated in hospitals that are important 

factor to value medical services. The article describes the cost 

accounting system rules used in hospitals of selected European 

countries  that send their cost information to the central level 

where they are used in the pricing decisions made by a payer.      

Keywords- cost accounting; European hospitals; cost 

calculation; costs of medical procedures; costs of treating the 

patient; evaluation of medical services; 

I.  INTRODUCTION  

Over the last few years DRG system has been introduced in 
the most European countries, where it became the mechanism 
of health care financing. In such situation it is important to 
know the unit cost of treating individual patients and other cost 
objects, which could be  the basis of valuation of DRGs. In this 
case a good cost accounting system  is one of the important 
tool necessary for hospitals to valuate the process of treating 
the patient.  From the other hand the pricing decisions made by 
a payer should also depend on information from hospital cost 
accounting system.  

Cost accounting is an essential part of health care 
management now. The cost information are used and analyzed 
on the central level of health care system, as well as inside of 
the hospitals.  All health care managers, not just hospitals 
accountants are becoming more and more aware of the 
importance of understanding as much about costs as they 
possibly can. Cost accounting is defined as en element of 
financial management that generates information about the 
costs of an organization and its components. [1]. From a 
broader perspective cost accounting encompasses the 
development and provision of a wide range of financial 
information for decision making on various levels. 

The article presents the analysis of cost accounting rules, 
which are the base of the medical services valuation in three 
European countries, where the health care financing 
mechanism is based on the DRG system. Especially important 
is the level of standardization and  development of cost 
accounting system in hospitals, which provide cost data for 
valuation.   

II. COST ACCOUNTING IN ENGLISH HOSPITALS 

The English version of diagnosis-related groups is called 
Healthcare Resource Groups (HRGs). All hospitals in England 
provide cost information annually to establish the reference 
costs that are used principally in recent years to inform the 
national tariff. They are obligated to apply rules of cost 
accounting system, which are published in the NHS costing 
manual issued every year by the Department of Health. This 
manual has been introduced in 1999 in order to set out 
mandatory and minimum principles and practices that must be 
applied to costing in the National Health Service (NHS) . They 
are designed to support the calculation of reference costs, and 
through these, the national tariffs [2].  

The best practice for the collection of clinical costs are  
defined in clinical costing standards that support the 
implementation of Patient-Level Information and Costing 
System PLICS to collect costs data at the patient level and to 
help hospitals understand exactly how costs are built at the 
most basic and accurate level [3]. At this moment the 
implementation of this system in hospitals is not  mandatory. 
Development of clinical costing standards for the acute and 
mental care sector has been taken over by the HFMA – the  
professional body for finance staff in healthcare that set and 
promote the highest standards in financial management and 
governance in healthcare.    

The process of cost calculation in English hospitals requires 
both the top-down approach, where cost pools (including direct 
and indirect costs) are being allocated to the appropriate HRG, 
as well as the bottom-up approach, where current costs of 
specific HRG are known e.g. hip prosthesis). Firsts stages of 
costing introduced to English hospitals has been illustrated in 
the figure 1. 

The general ledger, from where the all cost information 
about total incurred costs are coming from, is the starting point 
for calculation process. Unit costs are being calculated at the 
level of full costs, so all costs are allocated to  delivered 
services. They include: staff costs, clinical and general supplies 
and services (e.g. equipment and materials, also drugs, 
establishment expenses (e.g. printing, telephones)  capital costs 
(both interest and principal), miscellaneous expenditures but 
exclude the costs of teaching and research. These costs are 
allocated by maximizing direct charging and, if it is not 
possible,  using standard methods of apportionment matched to 
the services that generate them. 

This work has been supported by the European Union in the framework 
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Figure 1.  English cost accounting system. Initial stages. (5). 

 

At first total costs are being split into the direct, in-direct 
(e.g. laundry) and overhead (e.g. administrative and capita 
costs) costs. Directs costs, (e.g. nurses and doctors salaries) 
are being assigned to specific specializations. Direct costs are 
the cots which relate directly to the delivery of patient care, 
are driven by patient type and throughput of patients and can 
be directly attributed to the patient based on the source 
documents.  

Costs which can not be assigned directly to the patient 
care (indirect costs) are allocated on an activity basis. 
Indirect costs are those costs which are indirectly related to 
patient care. The example of indirect costs are laundry costs. 
In such situation activity based allocation methodology can 
be used to allocate costs to a direct cost centre.  

Overhead costs (e.g. chief executive’s salary, business 
planning and human resources)  are the costs of support 
services, which can not be driven by the level of patient 
activity and there are no clear patient activity based 
allocation methods [2]. They need to be apportioned on a 
consistent and logical basis.  

The indirect and overhead costs  are included together in 
the “cost pools” and allocated to the specific cost centers 
(e.g.  pharmacies, theatres, wards) and then apportioned to 
the specific medical services. Each type of cost pool is 
identified as fixed, semi-fixed or variable.  The main fixed 
and semi-fixed costing pools are the costs of wards, theaters 
and diagnostics. The absorption rate is calculated by dividing 

the combined fixed and semi-fixed costing pools for wards, 
theatres and outpatients by the appropriate activity units, 
which include: 

 Bed days for the wards; 

 Theatre hours or sessions for the theatres; 

 Weighted tests for the diagnostics. 

The main variable cost pools are divided on [2]: 

 Direct or condition based - costs where the type, 
quantity and quality used depend on the condition, 
for example, drugs and dressings. These costs are 
assigned directly to a condition and are pooled only 
to provide a control total; 

 indirect or time based - costs related to the time 
spent on ward, in theatre, in outpatients or with a 
client. The pooling of costs allows the calculation of 
an unit cost of time for allocating the pool.  

Using the identified cost drivers, In the next stage the 
costs within a cost pool can be allocated to the relevant 
services. This allows all costs to be allocated as appropriately 
as possible to the services that generate them. At this point 
the initial stages are complete. The latter stages of cost 
accounting system in English hospitals are illustrated in the 
Figure 2. 

Apportion 
Allocate 

Total quantum of costs 

Cost centres 
Direct to 

specialty 

Costing 

pools 

Specialt
y/ service 

Cost drivers 

High-level control Total (All specialties, e.g. pediatrics, general surgery, etc.   

Analysis: direct, indirect, overheads; 
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fixe/semifixed/variable 

General Ledger costs codes 
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Figure 2.  English cost accounting system. Latter stages. (5).

The costs of all services, which are not directly assigned 
to the patients, are analyzed by the method of treatment. It is 
important to indicate whether the patient was  treated as a 
day case, hospitalized or underwent an outpatient procedure. 
In the last stage the costs of inpatient stay, day-case activity, 
and outpatient procedure are assigned to HRG categories.  

Key HRG should cover at least 80 per cent of costs and 
activities within each setting. Then disease entities or 
procedures are assigned to the specific HRG, and thanks to 
that it is possible to calculate the weighted average unit costs 
of each HRG by [5]: 

 Multiplying each diagnosis/procedure in each HRG 

by a total number of patients for this 

diagnosis/procedure; 

 Adding up all diagnosis/procedure costs; 

 Dividing the total cost by the total number of 

patients in each HRG. 

 

In each HRG there is always a small number of cases 

which are characterized by the excessively long length of 

stay in the hospital. In this situation, the cost of excess bed 

days beyond the  upper trim-point (the upper quartile of the 

length of stay distribution for that HRG plus 1.5 times the 

interquartile range) are excluded from calculation of average 

HRG costs and calculated separately [6]. Similar procedure 

is also applied for patients treated ambulatory as well as 

during single day treatments. The formula for unit cost of 

HRG in each setting (cij) is: 

cij = Dij + γij I + ФijO, i = 1. . .I, j = 1. . .5, where: 

Dij indicates the direct costs attributable to the HRG, and γ
ij and Фiij represent, respectively, the shares of indirect and 

overhead costs attributed to the HRG. 
 

Every year, all NHS hospital are obligated to provide 
information about unit costs to the Health Department, which 
use them to establish price tariffs. The institutions 
responsible for determining tariffs for 2014-15 will be 
Monitor and the NHS Commissioning Board. 

III. COST ACCOUNTING IN  FRENCH HOSPITALS 

The base of the reimbursement system for hospital acute 
care in France is prospective payment system (PPS). 
Inpatient acute care activity subject to the PPS is being 
priced per DRG according to the national tariff [7]. The 
French DRG system is called Groupes Homogènes des 
Malades (GHM). 

In France, the group of hospitals which participate in 
National Cost Study (ENC) since 1992 use the same model 
of cost accounting called the analytic accounting. In this 
model, costs of consumed resources can be directly or in-
directly assigned to the specific cost objects. In 2007 in order 
to standardize the rules of cost accounting for private and 
public hospitals, the special decree was issued (Circulaire 
DHOS 2007/06/27) that was specifying the standardized 
accounting rules for hospitals providing costs data to the 
ENC system. Other private and public hospitals can use other 
rules of cost accounting. 

The costs are collected in the cost centres with division 
on the clinical and technical cost center. It allows to calculate 
the daily costs per hospital stay in the specific cost centers 
and relative cost index (ICR), which is used to allocate costs 
of technical centers to each inpatient stay in clinical center. 
Hospital costs per stay are calculated using a top-down 
approach combining medical and other cost data on each stay 
with the cost centre directly or indirectly involved in the 
hospitalization [8].  

 High-level control totals 

Day case Inpatient 
Non-elective 

Outpatient Other Inpatient  
elective 

Costing 
pools 

Direct costs 

HRGs 

HRG costs Excess bed 
days 

Proc 
1  
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The relative cost index is being determined in points and 
consists of three different components, which refer to 
different resources used in medical procedures: 

 Medical Activity Index IAM - number of doctors 
multiplied by the number of work out hours; 

 Nursing Staff Activity Index IAS - number of 
nursing personnel multiplied by the number of work 
out hours; 

 Material Resources Consumption Index - ICRM - 
(the hourly cost of the equipment_ time for which 
the equipment is used)  

This index is calculated according to the following 

formula: 

  ICR = IAM + IAS + ICRM 

 
In the 2004, ICR indexes were adjusted to the Universal 

Classification of Medical Procedures CCAM. Procedure of 
determination of ICR index is one of  methods used in the 
National Cost Study System (ENC) for calculating DRG 
costs. It is used in both public and private hospitals.  

All hospitals participating in ENC system must generate 
costs information at the patient level, including the costs of 
medical procedures as well as direct costs of medications, 
medical products, blood, external laboratory test and fees for 
the services of private doctors. 

Preparation of all analytic cost accounts for valuation of 
medical services requires the exclusion of  all expenses 
related with activities which are not being refunded in GHM 
system (e.g., teaching, tests, rehabilitation, intensive care, 
charges of doctors in private hospitals) as well as costs of 
expensive medications and medical products, which can be 
directly assigned to the patient. All other costs are allocated 
into the cost centres. 

Unit costs of patient's hospital stay are being calculated at 
the level of full costs, which consists of both medical costs as 
well as those non-medical coming from different costs 
centers. Those costs can be split into three main components 
[9]: 

 Structural costs (capital costs), which include 
financial costs, rental of building, amortization of 
building, interests,  as well as insurance and taxes; 

 Overheads - general administration, support and 
management service, such as: laundry, catering, 
sterilization, pharmacy and hospital hygiene. 

 Medical costs.  

Overheads and capital costs are allocated to patients on 
the basis of calculated per diem costs. 

Additionally, medical costs include: 

 costs of basic costs centers (man-day stay in the 
hospital) - costs of clinical cost centers (wards), 
where patient is  treated, for example: personnel 
costs (salaries of doctors, nurses and non-medical 
staff), medications, medical products and materials, 

hospital ward's running costs, costs of maintenance 
of medical equipment; Those costs are being  
accounted for patients based on the length of their 
stay on the ward; 

 direct charges, which can be directly attributed to a 
patient, such as specific drugs and medical devices, 
blood, outpatient tests and fees for private 
physicians; 

 costs of medical procedures, which were performed 
for patients - costs of medical-technical cost centers 
(e.g., laboratory, radiology center, surgery,   
pharmacy, including the running costs of these 
departments). These costs are computed on a work 
unit basis called relative cost index (ICR). Since 
patient-level consumption of medical procedures 
(relating, for example, to their number) is recorded 
by hospitals, it is possible to allocate costs to patients 
on the basis of procedures consumed and imputed 
costs per service at medico-technical cost centres. 

Total cost of patient's stay in the hospital is therefore the 
sum of costs of inpatient stay (daily costs of stay) incurred in 
all clinical cost centers where patient has been treated, direct 
costs of treatment, costs of technical centers accounted  
according to the ICR index and costs of support activity 
centers (laundry, catering, infrastructure), as well as 
structural costs accounted proportionally to daily costs.  

It is worth to emphasize that despite the shared 
methodology of cost accounting, components of costs do not 
always include the same cost items in public and private 
hospitals. 

IV. COST ACCOUNTING IN GERMAN HOSPITALS 

The  reimbursement system in Germany based on  
German Diagnosis Related Groups (G-DRG) was introduced 
in 2000. 

The rules of cost accounting for German hospitals are not 
obligatory nor directly regulated in German law. However 
financing  hospitals according to the G-DRG system require 
the implementation of medical and cost - controlling 
systems, that could help in monitoring of resource 
consumption and  a level of medical services. In almost 
every hospital in Germany there is a separate unit responsible 
for so called medical accounting. Medical controllers, who 
are mainly doctors, investigate hospital cases in terms of the 
correct coding in order to avoid negative evaluation made by 
sickness fund and to maximize hospital's income. In order to 
control the incurred costs as well as sources of costs of 
unused resources, hospitals more and more often generate 
cost data at the patient's level. 

In order to calculate cost weights Institute for the 
Hospital Remuneration System (IneK Institute)  collects cost 
information from the group of hospitals, which voluntarily 
gather cost information at the patient's level. Only those 
hospitals which can adjust their cost data to the standards 
specified by the IneK in so called Calculation Manual, can 
participate in the cost data gathering systems [10]. Additional 
effort of hospitals is  compensated by additional fee, which 
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consists of a lump sum  and variable amount related to the 
number of delivered cases and their data quality. In practice, 
rules of costing of other hospitals are very varied. 

Hospitals participating in the group providing cost 
information for the DRG system calculate their unit costs 
according to the full costing methodology at the level of 
actual costs. Information about actual costs are coming from 
the hospitals’ audited revised annual accounts. Therefore, the 
entire calendar years is the reference period for calculation of 
costs per case [13]. 

 Cost calculating process consist of two stages: cost 
measurement and cost allocation, which can be further 
subdivided into three steps: cost element, cost centre, and 
cost unit accounting. The purpose of the first stage is to 
define which services and costs are associated with the DRG. 
The calculation of the case-related treatment costs is the 
purpose of the second stage. The procedure of the calculation 
process is provided in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  Procedure of cost calculation [16]   

The procedure of cost accounting starts from the cost 
measurement phase, where costs are collected in two groups: 
according to cost element groups and cost centre groups.  

Cost element accounting determines which DRG-related 
costs were incurred in total, and in what amount, over a 
specified period of time. Then the cost elements are assigned 
to the organizational cost centres in which the costs occurred. 
However, although cost centre accounting shows  where  
costs have been occurred, but do not specify any products or 
services related to those costs. In order to specify unit costs 
of services it is necessary to perform cost calculation.  

After specifying activities in each costs centers, as well 
as time required for performing these activities during a 
specific period, costs of cost centers are allocated for 
activities proportionally to the percentage of time required to 
perform them. This is how costs of activities in each centers 
are being defined. Dividing activity costs by the number of 
products or services results in the unit cost of each product or 
service. Aggregating costs across cost element groups and 
cost centre groups makes it possible to show the costs per 
patient or per patient group (DRGs) in a concise manner 
[11]. 

During cost element accounting the cost elements are 
separated into cost element groups.  In these groups 
following costs are included: 

 Labour costs of: nursing and other clinical personnel, 
technical and administrative personnel; 

 Materials: direct drugs consumption, implants and 
grafts, other materials costs - direct consumption, 
other material costs; 

 Infrastructure: medical and non-medical. 

Hospitals using standardized cost accounting are required 
to follow the provisions of the Hospital Bookkeeping 
Directive that defines hospitals' accounting rules, and 
implement the chart of accounts enclosed to that directive 
[12].  

The purpose of cost element accounting is to specify   
costs and services related to DRG. These costs are being 
grouped in 6th and 7th categories of chart of account, which 
is enclosed to the mentioned directive. Costs which are not 
associated with DRG are being excluded from the level of 
costs elements as well as from the level of cost centers.  The 
following costs should be excluded [13]: 

 Extraordinary expenses and expenses relating to 
other periods; 

 Capital costs (except: depreciation of fixed assets); 

 Taxes, fees, insurance, income tax; 

 Core business expenses, insofar as these are not 
related to general inpatient; 

 Services (for example, costs of scientific 
research/teaching and costs of psychiatric and 
outpatient services are excluded); 

 Specific  and long-term allowance for bad debts; 

 Interest payable, insofar as this is not related to 
capital loans. 

These costs should be excluded from the calculation 
process at the highest possible level of aggregation, that 
means at the level of records based on cost elements. 

A significant part of treatment cost of some cases is the 
cost of expensive materials (e.g. medications, implants), 
which should be directly allocated to the specific cases. 
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Calculation Manual includes the list of individual products 
and medical materials, which direct allocation on cases is 
obligatory. Indirect costs, which can not be directly 
associated with costs objects, are allocated on cases within 
specified responsibility center. 

In the calculation process all costs related to DRG are 
assigned to the specific treatment case. In order to ensure 
comparability of data coming from different hospitals, unit 
costs of cases in those data groups are aggregated in the 
uniform way. In order to do this,  the cost centres in each set 
of case-related data are aggregated across following cost 
centre groups [12]:  

 Hospital units with beds divided into: normal wards, 
intensive care units, dialysis units. 

 Diagnostic and treatments units divided into: 
surgery, anesthesia, maternity room, heart 
diagnosis/therapy,  endoscopic diagnosis/therapy, 
radiology, laboratories, other diagnostic and 
therapeutic centers, main cost center. Only non-
medical infrastructure costs from 8th group can be 
included in main cost center. 

In cost center accounting, both direct costs associated 
with DRG and indirect costs are collected. Hospitals can 
distinguish different types of costs centers by their 
relationship to the cost object,  for example [11]: 

 direct cost centers (final costs centers or income cost 
centers) - centers that provide services directly to the 
patient, especially in terms of diagnostic, treatment 
and care, 

 indirect cost centers (intermediate  or unprofitable 
cost centers) - centers which are supporting direct 
cost centers without involving patients. They can be 
associated with the medical  (pharmacy, central 
sterilization) or non-medical infrastructure and 
administrative centers, 

 mixed cost centers - they can be found both among 
direct and in-direct cost centers. Centers that provide 
services associated with DRG for hospitalized 
patients, but also those services which are not 
associated with DRG for ambulatory patients as well 
as for different cost objects,  

 cost centers not associated with DRG - centers that 
do not offer any DRG related services. 

Non-DRG expenditures are excluded from a mixed cost 
centre based on the percentage they comprise of the total 
number of services performed at that cost centre. This 
percentage can be calculated from the cost centre’s service or 
activity statistics. In order to give proper consideration to 
actual resource consumption, the number of services 
rendered should also be weighted. Medical services can be 
weighted, for example, using point catalogues, such as the 
German Catalogue of Tariffs for Physicians. 

Cost centre accounting can based on three different 
methods [17]: 

 step-down accounting - 1st priority in order to 
ensure that the calculations performed in each 
hospital are as differentiated as possible; 

 mixed calculation - 2nd priority between step-
down accounting and gross-costing; 

 gross-costing - 3rd priority; this method should 
only be used if the base data is not sufficient to 
allocate costs using a differentiated approach 
like these: 

The last step in the calculation process of unit costs is 
cost unit accounting. This means that [16]: 

 the DRG-related costs allocated to the direct 
cost centres need to be associated as accurately 
as possible with the treatment cases; 

  Indirect costs are assigned to treatment cases 
with the help of calculation rates based on 
equitable allocation bases.  

The methodology described in the Calculation Manual 
requires that there be a proportional relationship between the 
allocation bases used to develop the calculation rates and the 
costs shown in the cost centres. There are two main 
calculation methods: 

 Unweighted Calculation of Allocation Bases; 

 Weighted Calculation of Allocation Bases. 

For every direct cost centre, each hospital chooses a 

suitable method based on the quality, type, and extent of its 

data and considering the requirements set forth in the 

Calculation Manual [12].  

 Conclusion 
The costs data for the valuation of medical services and 

setting tariff prices on the central level are most often 
collected and pooled from the various  number of selected 
hospitals (data sample). Cost weights, DRG prices and 
factors for adjusting reimbursement rates are determined 
based on the gathered costs data. In order to make all 
calculations it is required to gather high quality costs data 
from the appropriate group of hospitals.  

The analysis reveals that each country follows its own 
methodology of cost accounting system. The differences  in 
each country depends on a large number of variables on three 
steps of cost accounting system: cost accumulation, cost 
allocation and cost calculation. The methodology of cost 
accounting for hospitals is often described in a special 
regulations of the country in less or more detailed way.  

The quality of cost data depends on the level of 
development and standardization of cost accounting system 
in the country  In various  countries we can meet the 
following solutions: 

 Costs information are collected from all hospitals 
that use the standardized high developed cost 
accounting system - Great Britain; 
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 Costs information are not collected from hospitals at 
the central level and the cost accounting system is 
not standardized- Poland, Slovenia; 

 Costs information are collected from a sample of 
hospitals, which use the standardized high developed 
cost accounting system - Germany, France.  

In the literature there are different opinions about 
optimum level of development and standardization of cost 
accounting, which is a base of valuation of medical services 
inside of the hospitals and on the central  level.   On the one 
hand the high level of development and standardization of 
cost accounting is important because cost data in such 
situation have higher quality and are comparable. On the 
other hand there is opinion that cost accounting system is an 
inside problem of each hospital and it shouldn’t be 
standardized. It would be interested to analyze the impact of 
the level of development and standardization of cost 
accounting system on the effectiveness of hospitals’ in 
various countries. 

The other problem is the size of the data sample and 
number of hospitals, from where costs information should be 
gathered to valuate the medical services.  On the one hand 
the large number of hospitals can be more representative, 
because it ensures the better picture of differences in the 
severity of cases in the structure of hospitals in particular 
country during calculations. On the other hand cost data from 
the smaller number of hospitals can be of a higher quality, if 
those hospitals use the high –quality,  advanced cost 
accounting  systems and information coming from such 
systems are comparable. Optimum size of data sample 
depends on the priority assigned to the two conflicting goals: 
quality of data and representativeness of data, as well as from 
the quality of cost accounting system and level of 
equalization of accounting policy in a country. [6]. 

In general it seems that in the short period of time the 
size of data sample should be smaller in order to increase the 
quality of costs information, but in a long term the number of 
hospitals should be increased in order to increase the 
representativeness of gathered data. Substantially it also 
depends on the financial abilities of the country.  

It is also worth noticing that payers can obtain costs 
information from hospitals in those countries where that 
problem has been regulated by law or where hospitals have 
benefits from providing costs data. For example, in some 
countries ( France, Germany) there are financial incentive for 
those hospitals that will agree to meet certain requirements 
associated with the implementation of accounting standards 
adjusted for generation of defined costs information, which 
are later transmitted to the payer at the central level in order 
to valuate the medical services and set their prices. 
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