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ABSTRACT
Background: Health problems can lead to costs in the education sector. However, these costs are rarely 
incorporated in health economic evaluations due to the lack of reference unit costs (RUCs), cost per unit 
of service, of education services and of validated methods to obtain them. In this study, a standardized 
unit cost calculation tool developed in the PECUNIA project, the PECUNIA RUC Template for services, 
was applied to calculate the RUCs of selected education services in five European countries.
Methods: The RUCs of special education services and of educational therapy were calculated using the 
information collected via an exploratory gray literature search and contact with service providers.
Results: The RUCs of special education services ranged from €55 to €189 per school day. The RUCs of 
educational therapy ranged from €6 to €25 per contact and from €5 to €35 per day. Variation was 
observed in the type of input data and measurement unit, among other.
Discussion: The tool helped reduce variability in the RUCs related to costing methodology and gain 
insights into other aspects that contribute to the variability (e.g. data availability). Further research and 
efforts to generate high quality input data are required to reduce the variability of the RUCs.
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1. Introduction

Health and education are interrelated. On the one hand, education 
is one of the social determinants of health, which is associated with 
better health outcomes [1–3]. This association can be explained by 
the healthier lifestyle and higher health literacy of people with 
a higher education, along with other mechanisms [1–3]. On the 
other hand, a person’s ability to participate in education can be 
affected by their health status [4]. Poor health has been associated 
with lower academic achievement [5] and lower educational 
attainment [6]. Accordingly, interventions with the primary intent 
of improving health also have the potential to improve educational 
outcomes. For example, Belot and James [7] find that healthy 
school meals were associated with higher test scores and lower 
rates of absenteeism. Similarly, the findings of a study by Levine 
and Schanzenbach [8] suggest that health insurance coverage was 
associated with improved test scores in reading.

Health problems also often have economic implications 
for the education sector, particularly in the population of 

children and adolescents. For example, the study by Le and 
colleagues [9] has shown that costs associated with provid
ing additional education for children and adolescents with 
attention deficit hyperactivity disorder could account for up 
to 60% of the total costs associated with the condition. At 
the same time, health interventions can lead to economic 
benefits in the education sector, as demonstrated in the 
study by Wellander and colleagues [10], using the example 
of an intervention to reduce mental health problems among 
students. Accordingly, taking education costs into account in 
health economics research could be crucial for informing 
optimal decision-making at the societal level, particularly in 
the context of interventions targeting children and adoles
cents with health problems.

Yet the number of health economics studies that take into 
account costs in the education sector is limited [11,12]. The pre
dominance of the narrow healthcare perspective in the majority of 
economic evaluations performed to date [11,12] can be attributed 
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to the specific requirements of the national health technology 
assessment bodies in many countries (e.g. in the United 
Kingdom and Belgium) [13], the lack of clear recommendations 
and consensus on what a societal perspective should entail [12], 
but also to the lack of appropriate methods and tools to support 
the inclusion of costs outside of the healthcare sector in economic 
evaluations. The lack of valid unit costs of education services as 
well as the limited methodological guidance on how to properly 
value education costs in health economics studies are example 
areas of where the development of methods and tools is urgently 
needed. As demonstrated in the recent review, studies in which 
education costs and/or consequences were taken into account 
vary widely, in particular in terms of the valuation methods [14]. 
For example, in two recent studies in Sweden, the costs of addi
tional educational support were valued differently: Lenhard et al. 
[15] based their estimate on national-level secondary data and 
Jolstedt et al. [16] used the average market price of this service. 
Moreover, many studies did not report how the education costs 
and/or consequences were valued, which further hampers the 
comparability between the estimates and hence the study results 
[14]. To improve the comparability of health economics cost data, 
several countries developed national unit costs for common com
ponents of resource-use (e.g. health and social care services, med
ication prices) [17,18]. However, the unit costs of education 
services are rarely available. Furthermore, while national unit 
costs facilitate the comparability of national evidence, the cross- 
country comparability of unit costs remains an issue. This is parti
cularly relevant given the growing emphasis on cooperation and 
joint health technology assessment initiatives in the European 
Union [19].

The standardization of valuation methods and the develop
ment of multi-national unit costs in health economics research 
has the potential to improve the comparability, applicability, and 
transferability of health economic evidence within and across 
countries. Therefore, the ProgrammE in Costing, resource use 
measurement, and outcome valuation for Use in multi-sectoral 
National and International health economic evaluAtions 
(PECUNIA) project set out to develop standardized methods 
and tools for resource-use measurement and unit cost calcula
tion, with the aim of producing comparable cost data for health 
economic evaluations across Europe [20]. PECUNIA also broa
dened the scope beyond the healthcare sector and incorporated 
other societal sectors that can be relevant for health economic 
evaluations: health and social care, education, criminal justice, 
labor and productivity, and patient, family and informal care. This 
particular study focuses on the education sector. The aim of this 
study is to provide the reference unit costs (RUCs) for selected 
educational services by applying the standardized unit cost cal
culation tool, the PECUNUA RUC template for services, in five 
European countries. These RUCs are available for use in future 
national and multi-national economic evaluations in Europe in 
an online database, the PECUNIA RUC Compendium [21].

2. Methods

2.1. PECUNIA RUC template for services

The study aimed to calculate and compare the RUCs of selected 
services in the education sector by applying the PECUNIA RUC 

template, a methodologically validated Excel template for 
a guided stepwise calculation of RUCs [22]. The PECUNIA RUC 
template for services is a Microsoft Excel-based tool, which 
allows for developing unit costs using either a top-down micro- 
costing or a top-down gross costing approach depending on 
the available data. Both approaches entail average unit cost 
estimation based on comprehensive data (e.g. annual accounts 
of an organization) [23]. Micro-costing refers to the identification 
of cost components in detail, while in gross costing cost com
ponents are identified at an aggregate level [23,24]. The tem
plate can be completed using either primary or secondary input 
data. Complementary data collection sheets were developed to 
facilitate the collection of primary data. A more detailed descrip
tion of the template and its development is available elsewhere 
[22,25]. In this study, the template for the RUC calculation of 
services using top-down gross costing was used. This template 
was validated by the PECUNIA group by calculating RUCs of 
various services, including one service provided in the education 
sector in five of the six countries that participated in the 
PECUNIA project (Austria, Germany, Hungary, the Netherlands, 
and the United Kingdom (UK)) in November 2019.

2.2. Selection of services

For this study, the template for calculating the RUCs of services 
was applied to three selected education services in Austria, 
Germany, Hungary, the Netherlands, and the UK. The services 
were selected from a comprehensive overview of costs and 
consequences in the education sector, developed at an earlier 
stage of the PECUNIA project. The list was developed by con
ducting a systematic review of peer-reviewed and gray literature 
and a survey completed by an international group of experts in 
the education sector. For a detailed description of the develop
ment process of the list of services, we refer the reader to 
Pokhilenko et al. [26]. From this list, three education services 
were selected: ‘education services provided in a special educa
tion school (either primary or secondary),’ ‘educational therapy 
provided in primary schools,’ and ‘educational therapy provided 
in secondary schools.’ Based on previous research, it was 
expected that these three services would exist in all participat
ing PECUNIA countries and be frequently used by children and 
adolescents with mental health problems [14]. Furthermore, 
each of the services was accompanied by a more detailed 
description developed by the authors of the study in consulta
tion with the expert in the education sector (Table 1).

2.3. Data collection

For this study, the top-down gross costing approach was 
selected by the PECUNIA group as it was the only method 
feasible given the timeframe of the project and the ongoing 
COVID19 pandemic. Top-down gross costing relies on aggre
gated data gathered, for example, in the reports of national 
ministries or national statistics organizations [27]. To collect 
relevant input data, an exploratory search of gray literature 
(e.g. ministry reports, and reports of national statistics organi
zations) was conducted in all five countries that participated in 
this study, namely Austria, Germany, Hungary, the 
Netherlands, and the UK. The minimally required data for 

2 I. POKHILENKO ET AL.



calculating the RUCs using this approach included total costs 
associated with the provision of each service for a given per
iod of time (i.e. per year) and the total number of client 
contacts for the same period of time. For insights into the 
comparability of the estimates, additional information regard
ing the components of the RUCs (e.g. staff costs, overhead 
costs) was required: in case the source did not include infor
mation in the required level of detail, the authors contacted 
the data provider directly. Any additional assumptions neces
sary for calculating the RUCs (e.g. regarding the average num
ber of school days per year or the average number of students 
per classroom) were transparently documented and motivated 
by empirical data where possible. In case no data were avail
able to develop the RUCs for the pre-defined service(s), proxy 
services were identified by the coauthors in each country 
based on data availability and proximity to the original service 
description.

In case no secondary data were available, the alternative 
strategy was to collect primary data. Relevant service provi
ders, i.e. the providers of the service for which the RUC was 
developed, were contacted and asked to fill out a separate 
data collection sheet. In the data collection sheet, the service 
providers were asked to provide information regarding the 
costs incurred due to providing the given service, such as 
annual direct and overhead costs and the number of client 
contacts for a given period of time (e.g. in a given year). These 
data were then fed into the PECUNIA RUC template.

The RUCs of the three selected education services were 
compared based on several aspects, including the measure
ment unit, costing method and the type of input data used for 
the calculation, components included in the unit cost, and the 
representativeness of the estimates. To facilitate the 

comparison, all values were converted to 2019 Euros using 
the national Consumer Price Index.

3. Results

3.1. Education services provided in a special education 
school

The RUCs of the education services provided in a special educa
tion school ranged from €54.99 per school day in the 
Netherlands to €188.85 per school day in Austria (Table 2). All 
RUCs corresponded to the measurement unit of ‘school day per 
student’ and were calculated based on secondary data. The 
Dutch government report used for the RUC calculation allowed 
for the calculation of separate estimates for the education 
services provided in primary and secondary special education 
schools [28]. The RUC of the services provided in secondary 
special education schools was approximately twice as high as 
the RUC of the services provided in primary special education 
schools. Four out of five RUCs were national-level estimates; the 
RUC in the UK was a local authority level estimate.

3.2. Educational therapy provided in primary schools

The RUCs for the educational therapy provided in primary 
schools ranged from €7.73 to €25.42 per contact per student 
and from €4.51 to €34.56 per school day per student (Table 3). 
In Austria no data on educational therapy were available. 
Therefore, the RUC was based on the proxy service – educa
tion services provided in a regular primary school. Since 
approximately 61% of students with special needs attend 
regular primary and secondary schools [29], this service was  

Table 1. Education services and service descriptions selected for reference unit cost calculation.

Service name Service description

Education services provided in a special education school 
(either primary or secondary)

Education services provided in the special education school, as a day care facility, for students with 
mental or physical disabilities

Educational therapy provided in primary schools Additional educational support provided at a regular primary school to students with learning 
difficulties (often referred to as remedial teaching)

Educational therapy provided in secondary schools Additional educational support provided at a regular secondary school to students with learning 
difficulties (often referred to as remedial teaching)

Table 2. Reference unit costs of education services provided in a special education school (2019 EURO).

Country

Reference unit 
cost (EUR 

2019)
Measurement 

unit Input data Representativeness Cost components included

Austria 188.85 School day 
per student

Secondary 
data

National Staff costs, investments, overhead costs

Germany 99.54 School day 
per student

Secondary 
data

National Staff costs, overhead costs, additional budget from the federal 
governments allocated to schools to support education of students 
with special needs

Hungary 64.02 School day 
per student

Secondary 
data

National Staff costs, other direct costs, overhead costs

The Netherlands 54.991 School day 
per student

Secondary 
data

National Average expenditure per student excluding the cost of housing

124.532 School day 
per student

Secondary 
data

National Average expenditure per student excluding the cost of housing

The United 
Kingdom

73.12 School day 
per student

Secondary 
data

Local authority Local authority special education needs funding

1education services provided in a primary special education school 
2education services provided in a secondary special education school 
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considered to be the closest alternative given the absence of 
appropriate data. The RUC was based on the average staff 
costs per hour of teaching per student in a regular primary 
school. Similarly, in Germany the majority of the students with 
special needs attend regular primary schools. The RUC of 
educational therapy was based on the average cost per hour 
of teaching per student in a regular primary school. In 
Hungary, the RUC of educational therapy was calculated as 
the difference in daily costs between schools with and without 
programmes for students with special education. Furthermore, 
since in Hungary primary and secondary education is typically 
provided in the same institution, a single estimate was calcu
lated for educational therapy provided in primary and second
ary schools. In the Netherlands, the RUC was calculated for 
a proxy service – remedial teaching provided in a private 
setting after school instead of in a daycare facility (as in the 
original definition). This estimate was based on the primary 
data collected from the service provider and it was the same 
regardless of the education level, i.e. the cost was the same for 
primary and secondary school students.

3.3. Educational therapy provided in secondary schools

The RUCs of educational therapy provided in secondary 
schools ranged from €5.82 to €25.42 per contact per student 
and from €4.51 to €13.36 per school day per student (Table 4). 
The calculation of the RUCs for Austria and Germany followed 
the same principle as described in paragraph 3.2 using the 
data on regular secondary schools. The Hungarian and Dutch 

RUCs for this service were the same regardless of the educa
tional level.

3.4. Differences and similarities of RUCs

The RUCs corresponded to either of the two harmonized 
units of measurement: ‘per school day’ (n = 10, 67%) or ‘per 
contact’ (n = 4, 33%). Ten RUCs were nationally representa
tive, one RUC was representative of a specific region, and 
three RUCs were representative of the local authority level. 
The majority of the RUCs (n = 13, 87%) were calculated 
based on publicly available secondary data; one RUC was 
calculated based on primary data obtained from the service 
provider. The RUCs varied in terms of the cost components 
included. The most frequently included cost components 
included staff costs (n = 11) and overhead costs (n = 6). 
Furthermore, there were differences in the definition of the 
services for which the RUCs were developed. For example, 
the Dutch RUC of educational therapy was calculated based 
on the proxy service of remedial teaching provided in the 
private setting. Further details of the RUCs can be obtained 
from the PECUNIA RUC Compendium [21] or from the 
Supplementary File 1 which outlines the details of the RUC 
calculation.

4. Discussion

This study applied the novel standardized tool for unit cost 
calculation developed in the PECUNIA project, the PECUNIA 

Table 3. Reference unit costs of educational therapy provided in a primary school (2019 EURO).

Country

Reference unit 
cost (EUR 

2019)
Measurement 

unit Input data Representativeness Cost components included

Austria 7.73 Contact per 
student

Secondary 
data

National Staff costs

Germany 34.56 School day 
per student

Secondary 
data

National Staff costs, overhead costs, additional budget from the federal 
governments allocated to schools to support education of students 
with special needs

Hungary 4.511 School day 
per student

Secondary 
data

National Expenditure on teachers’ salaries, expenditure on other salaries, material 
costs, investment, renovation, other expenditure

The Netherlands 25.421 Contact per 
student

Primary 
data

Regional Staff costs, costs for purchasing equipment

The United 
Kingdom

23.99 School day 
per student

Secondary 
data

Local authority Local authority special education needs funding

1The RUCs for educational therapy provided in primary and secondary schools are the same. 

Table 4. Reference unit costs of educational therapy provided in a secondary school (2019 EURO).

Country

Reference 
unit cost 

(EUR)
Measurement 

unit Input data Representativeness Cost components included

Austria 5.82 Contact per 
student

Secondary 
data

National Staff costs

Germany 14.64 Contact per 
student

Secondary 
data

National Staff costs, overhead costs, additional budget from the federal governments 
allocated to schools to support education of students with special needs

Hungary 4.511 School day 
per student

Secondary 
data

National Expenditure on teachers’ salaries, expenditure on other salaries, material 
costs, investment, renovation, other expenditure

The Netherlands 25.421 Contact per 
student

Primary 
data

Regional Staff costs, costs for purchasing equipment

The United 
Kingdom

13.36 School day 
per student

Secondary 
data

Local authority Local authority special education needs funding

1The RUCs for educational therapy provided in primary and secondary schools are the same. 
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RUC Template for services, to three selected education ser
vices in Austria, Germany, Hungary, the Netherlands, and the 
UK. The RUCs calculated in this study could be used by 
researchers in future economic evaluations, although the 
remaining limitations of the estimates need to be taken into 
account. Therefore, when including the RUCs listed in the 
current study in a health economic analysis, we recommended 
conducting a sensitivity analysis to explore the extent of the 
impact of the selected unit costs on the study results.

The results also suggest that despite an attempt to stan
dardize the methodological approach, many other potential 
sources of variability affect the comparability of the RUCs – for 
example differences in the definition of the services and in the 
type of data available for the calculation. The PECUNIA RUC 
template for services has the potential to facilitate the com
parability of the RUCs by offering a standardized and trans
parent methodological approach to RUC calculation. However, 
researchers should be aware that other aspects beyond meth
odology, such as those related to data availability and compo
sition, can limit the comparability of the RUCs and require 
further international standardization and harmonization of 
input data collection methods. For example, if the compo
nents of RUCs are different (e.g. overhead costs are (not) 
included), the estimates cannot be directly compared.

The absence of a universally accepted gold standard for the 
valuation of services in health economics might lead to varia
bility in the RUCs. For example, Mayer and colleagues calcu
lated a unit cost of general practitioner consultation in Austria 
using six costing methods, and found an overall variation of 
173% [30]. Despite the use of a standardized methodological 
approach, the results of this study still demonstrate substantial 
variation. For example, the RUCs of education services pro
vided in a special education school ranged from €55 to €189. 
The application of the PECUNIA RUC template for the calcula
tion of multi-national unit costs of health and social services 
shows similar levels of variation and suggests that the pro
blem of variability is not unique to the education sector [25].

Variability of RUCs can lead to lack of comparability of the 
results of economic evaluations and can affect the decisions 
made based on the results. Variability can be attributed to 
various reasons. Mogyorosy and Smith [27] outline eight 
potential sources of variability of RUCs of health services, 
including differences in costing methodologies (e.g. differ
ences in resource use measurement and valuation), differ
ences in cost accounting systems and practices, differences 
in inclusion and exclusion of particular costs, differences in 
controlling regional and seasonal variations during costing, 
structural/organizational differences between providers, differ
ences in patient case-mix and socio-demographic characteris
tics, and differences in financial and non-financial incentive 
systems, as well as geographical differences in input prices.

In this study, several potential explanations for the varia
bility could be observed. First, the description of services 
differed from the originally selected prototype services across 
the five countries. This can be attributed to many factors, 
including differences in national educational systems, differ
ences in the interpretation of the services and their descrip
tions, and the lack of (suitable) input data to calculate the RUC 

for the originally selected service. Second, differences in the 
type of data used for the calculation could contribute to the 
variation. When using aggregate secondary data for top-down 
gross costing or relying on existing estimates, it is not always 
clear what components are included in the calculation. On the 
other hand, calculating the RUCs on the basis of primary data 
may produce an estimate that is only relevant for a specific 
context and is not directly transferable. Differences in the type 
of input data available was also one of the major observed 
sources of variability related to the differences in cost account
ing practices. This was reflected in the differences in the 
measurement unit, the representativeness of the data and 
the components included in the data. When available data 
were limited, the researchers had to make assumptions relying 
on the published literature but also on their own judgment, 
which further limited the comparability of the estimates. 
Geographical differences in input prices could also potentially 
explain some of the variability, which is not related to the 
costing methodology. However, the RUCs calculated in this 
study were not adjusted for purchasing power parity to retain 
their validity within local contexts.

4.1. Methodological reflection

This study presents the first attempt to apply a standardized 
and harmonized tool, the PECUNIA RUC template for services, 
to the calculation of the RUCs of education services in health 
economics. The tool was tested in five European countries and 
it provides insights into different sources of variability of the 
unit costs. It is important to note that while the PECUNIA RUC 
Template provided a structured methodological approach to 
the calculation of RUCs, the input data for the calculation 
needed to be obtained from various primary or secondary 
sources. Therefore, the quality of the RUCs remains dependent 
on the quality of the input data used for the calculation. The 
RUCs calculated based on reliable nationally representative 
secondary data are expected to be of higher quality in com
parison with the RUCs calculated based on primary data col
lected from a single service provider (e.g. the RUC of 
educational therapy in the Netherlands).

4.2. Setting research agenda

The current study and the overall PECUNIA Project were 
prompted by the lack of harmonization, standardization and 
overall guidance on how to approach unit cost calculation in 
health economics research. This is important because 
a standardized approach can help produce comparable health 
economics data for informing policy decision-making. 
Although the PECUNIA RUC template for services provides 
an important contribution to standardizing unit cost calcula
tion in health economics, there are other research gaps that 
could guide future research in this domain. First, focusing on 
the aspects that can affect variability of the RUCs proposed by 
Mogyorosy and Smith [27], further insight is needed into the 
aspects that could not be detected in the current study. Also, 
shedding light on the aspects that affect the variability the 
most can help concentrate efforts on optimizing the approach 
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to unit cost calculation more effectively. Second, variation was 
observed in the description of services across countries. The 
use of a standardized terminology and classification system 
can help facilitate national and international comparison of 
services. One example of such a system that has been used in 
health economics is the standard taxonomy for description, 
mapping and comparison of services for long-term care, 
DESDE-LTC [31]. DESDE-LTC was developed to classify services 
in different societal sectors, including services in the education 
sector. This system provides common terminology and codes 
to enable comparison of services across settings. The use of 
DESDE-LTC for the classification of services in the education 
sector in health economics research has been explored in the 
PECUNIA project; however, further work to develop and test 
the classification of services in the education sector is needed 
to ensure that the system is fully functional.

Third, the results of the current study clearly demonstrate 
that both the availability and the type of data available for 
unit cost calculation are major contributors to unit cost varia
bility. This highlights the need for promoting uniform account
ing and data reporting standards across Europe. Fourth, as 
available RUCs for education services are limited, establishing 
a RUC database that includes education costs among costs in 
other sectors could facilitate the inclusion of intersectoral 
costs and consequences in health economics studies. This 
was tackled in the PECUNIA project by developing the 
PECUNIA RUC Compendium. The PECUNIA RUC Compendium 
is a multi-sectoral, multi-country database of RUCs comparable 
across countries and sectors developed using standardized 
and scientifically validated methods [21]. It is designed to be 
a living database planned to be updated and expanded both 
in terms of the services covered and countries. Finally, as unit 
cost calculation in health economics often involves a trade-off 
between accuracy and practicality, transparent reporting of 
the methodological approach is crucial for correct interpreta
tion. This can be facilitated by the use of the PECUNIA costing 
tools – the PECUNIA RUC Templates and the PECUNIA RUC 
Compendium.

5. Conclusion

This study presents the first standardized calculation of RUCs of 
education services using the newly developed tool, the PECUNIA 
RUC Template for services, for use in health economic evaluations 
across Europe. The RUC presented in this study can be used by 
health economists who are undertaking economic evaluations, 
for which costs in the education sector would be of relevance. 
However, while the use of a standardized costing tool helped 
harmonize the methodological approach toward unit cost calcu
lation, the RUCs still varied, indicating that differences in the RUCs 
can be attributed to aspects beyond methodology (e.g. the type 
of input data used for the calculation). The PECUNIA RUC 
Template for services can help reduce variability attributed to 
the methodological approach, but further harmonization is 
required to tackle other potential sources of variability such as 
input data availability. The insights gained from this study can 
also be of interest to European policy advisors by helping them 
strengthen methodological competence when interpreting 
results of multi-national health economic studies. Furthermore, 

this research can help facilitate the development of multi-sectoral 
funding arrangements for healthcare interventions that can lead 
to benefits in other sectors, for example, by reducing the need for 
special education among students with mental problems.
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