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Abstract. Motivation to open a for-profit nursing home is the same as motivation to start any other
business, and it seems that, due to various demographic and social changes, the interest in this sector,
especially in developed countries, will increase in the future. In that context, this research aims to
analyze the efficiency of for-profit nursing homes with a focus on Croatian for-profit nursing homes
from 2015 to 2019. In order to estimate different kinds of efficiencies, precisely to estimate techno-
logical change, which can’t be estimated through windows DEA, and technical efficiency changes, the
Malmquist – DEA performance measure was chosen for this analysis. The results show that for-profit
nursing homes in our sample experienced an increase in the total factor productivity by 12.67% in the
analyzed period, where the decline in technical efficiency (–0.21%) was compensated by an increase in
technological change (13.16%). Although technological innovation shifted the relative efficient frontier
to a higher level, for-profit nursing homes in our sample were far from the best production frontier,
highlighting managerial inefficiency.
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1. Introduction

Silver economy, which is related to all economic activities, products and services designed to
meet the needs and demands of people over 50 [4], might be just a new buzzword but data on
population age structure indicate that the aging process will change the way in which we analyze
various economic concepts. Namely, almost a quarter (24.52%) of the global population is 50
and over, and in Europe, this portion is significantly higher (39.91%) [26]. When we observe
data on adults over 65, who globally account for 9.56% and in Europe 19.46% of the whole
population, it is understandable why along with gerontology, that studies physical, mental and
social implications of aging [9], gerontechnology evolved as well. Silver economy, gerontology,
and gerontechnology (which is focused on designing technology and environment for independent
living and social participation of older people [10]), serve as a framework for analyzing nursing
homes for older people which is the main focus of this research.

Activities of nursing homes can be analyzed from many different angles and are a prolific
scientific niche. General trends suggest that the population is getting older, life expectancy is
longer, fertility rates are lower and the structure and size of a family alters and all these changes
increase the demand for nursing homes, especially in developed countries. The aforementioned
changes have macroeconomic implications which become evident in the form of higher health
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and social care expenditures, increased burden on the public pension system, workforce short-
age, and even lower productivity of workers whose elderly family members are not properly
taken care of. Furthermore, nursing home business has various effects on both the private and
public sector since at the same time it can: (a) satisfy the growing demand for accommodating
the elderly, (b) create new jobs for many workers from different professions, (c) contribute to
the state budget, and (d) raise the quality of life for both its users and their families. Therefore,
this paper acknowledges the importance of various aspects of the nursing home business but is
directed solely to a particular microeconomic aspect, i.e. to the efficiency of this business.

Over the years, efficiency of nursing homes has been mainly analyzed by using Data En-
velopment Analysis (DEA) and to a minor extent by using Stochastic Frontier Analysis (SFA)
(for detailed literature overview cf. [14] and [25]). Regarding the sample, these studies mainly
address nursing homes in the USA, Canada, Taiwan, and several highly developed European
countries [25]. An insight into variables used to detect efficiency of nursing homes reveals that
authors mainly used number of beds, number of nursing/non-nursing employees and labor price
as input variables, while number of residents’ days was most often used as an output variable.
To the authors’ best knowledge, solely [11, 12] and [27] use at least one financial indicator as
an input or output variable. In 1992, [11] analysed 22 nursing homes in Kansas in output-
oriented DEA analysis, while [27] investigated efficiency in 2012 and 2013 for 96 non-profit
nursing homes in Portugal by using input–oriented DEA and Tobit regression. On the other
hand, [12] used input–oriented DEA to analyze the efficiency of 41 Croatian for-profit nursing
homes in 2019. Therefore, this paper contributes to the field in several ways. First, it provides
a unique microeconomic perspective on nursing homes business by focusing on for-profit homes
and using financial variables. Namely, the demand for this type of service is growing, and
the whole observed economic system and owners of these homes benefit from efficient use of
resources. Therefore, a study evaluates the efficiency of for-profit homes in terms of generating
profit, while in order to follow the production process proxies, three standard factors of pro-
duction are used as inputs. In other words, this paper emphasizes the importance of studying
nursing homes business as any other investment opportunity without neglecting the importance
of services they provide for their users, their families, and the whole society. Second, in order to
monitor efficiency over time, the paper provides a critical theoretical analysis of the Malmquist
index and Window analysis, arguing for the use of the Malmquist index. Namely, according
to [19] one of the main features of the DEA Malmquist index is that despite measuring the
change in efficiency over time, it presents two additional pieces of information that relate to
the change in technical efficiency and technology. According to this information, it is possible
to analyze the catching-up effect and innovation. Finally, besides theoretical and methodolog-
ical contribution, by focusing solely on Croatian for-profit nursing homes, the paper provides
an insight into characteristics of this business activity in under-analyzed European countries.
Hence, the obtained results are valuable to managers of nursing homes, both those for-profit
and non-profit since the demand for this service is increasing and it is in their best interest to
rationalize their resources. Furthermore, resource efficiency, especially in an activity that has
multiple social implications is important for policymakers, as well.

The remainder of the paper has the following structure. The second section describes the
sample and observed variables, as well as gives an overview of the used methodology. The third
section presents results and accompanying discussion while the conclusion is given in the fourth
section.
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2. Methodological framework

2.1. Data description

As already stated, the population in Europe is in general older than elsewhere in the world,
and data on age structure suggest that the situation in Croatia is even more alarming. Around
42% (42.52%) of the population is 50 and over, while 21.31% is 65 and older [3]. Along with the
aforementioned trends related to fertility rates, family structure, and life expectancy, aging is an
important factor for the Croatian economy in various ways but the focus of this paper is solely
on nursing homes business. All these changes in population and society increase the demand for
nursing homes and it seems this trend will continue. Namely, in Croatia there are four types of
accommodation for the elderly: (1) foster family - maximum of 4 people can be accommodated
in a single foster family; (2) family home for the elderly – it can accommodate up to 20 people in
one household; (3) home for elderly which is not established as an institution – an association,
religious community, company, and other domestic and foreign legal entities, as well as an
individual, in addition to performing the main activity for which it is registered, can provide
this social service; (4) home for the elderly (a social welfare institution) – a public institution
that may be established by the Republic of Croatia, unit of local and regional government
(decentralized homes), religious community, company, association, and other domestic and
foreign legal entities.

In Croatia, there are accommodation capacities for 29,414 or 3.68% of people aged 65 and
over, which is far lower than the EU average of 5% [28]. There are just two state nursing
homes (with 168 users) and 45 decentralized nursing homes (with 10,947 users in 2020) [21].
On the other hand, on 31 December 2019, 431 family homes were operating, with a capacity
for 10,222 users and there were 106 non-state homes for the elderly with a capacity for 6,458
users [21]. Along with the fact that the number of state and other decentralized homes has
stayed the same for years, the government plans to abolish family homes over the next 5 years
(and as an alternative, they offer to provide this service as foster care or via the establishment
of an institution for the care of the elderly). Therefore, it is reasonable to expect that number
of nursing homes in private ownership will raise in Croatia even though there is a trend in
developed countries to decrease institutionalized accommodation for the elderly. Namely, the
aim is to establish a support system so that the elderly can continue to live in their own homes
and get help in different aspects of their everyday life.

The Croatian Ministry of Labor, Pension System, Family and Social Policy publishes a
list of legal entities providing social services [15] and the Croatian Chamber of Commerce [5]
provides information on legal entities operating in Croatia and we used these two sources to
gather data for this research since we analyzed for-profit nursing homes in Croatia. As the
number of private limited liability companies is raising over the years (e.g. in autumn of 2021
there were 42, which is an increase by approximately 17% when compared to spring 2021 and
the number of simple private limited companies was 38, which is an increase by approximately
23% in the same period) we choose to observe for-profit nursing homes that have been operating
through the whole period from 2015 to 2019. Because of this requirement regarding the observed
period, the sample is further reduced to 16 for-profit nursing homes in order to satisfy the rules
of the methodology used, i.e. a unit (nursing home) is included in the sample only if all of
its observed data differs from zero. Namely, the Malmquist DEA index is used to analyze the
efficiency change of for-profit nursing homes in Croatia in the period 2015 – 2019.

Furthermore, variables in this study were selected in a way that represents the efficiency
of nursing homes observed from an investment opportunity aspect, i.e., we selected financial
variables following [11] and [27] that are focused on the same sector, yet we found confirmation
for this decision in studies of a similar sector, such as private hospital sector [6] or other
sectors, such as in [2, 22] and [30]. More precisely, the output is presented through revenues,
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while in order to follow the production process, proxies for standard microeconomic factors of
production (land, labor, and capital) are used as inputs. Along with aforementioned studies,
that served as a ground point for selecting input and output variables, the fact that there are
no publicly available data on other business aspects of for-profit nursing homes in Croatia plays
an important role in establishing the DEA model. Namely, there are no publicly available data
on the number of beds, number of medical and non-medical staff in each home, etc.

The data set for measuring the efficiency of for-profit nursing homes, presented in Table 1,
consist of three inputs (tangible assets, staff costs, and material costs) and one output (total
revenue).

Variable Mean Standard deviation Minimum Maximum

Inputs:
Tangible assets 510,677.28 1,065,163.50 1,552.00 4,316,154.00
Staff costs 350,329.75 271,853.05 46,511.00 1,699,280.00
Material costs 297,997.40 277,006.44 2,995.00 1,444,258.00
Output:

Total revenues 759,999.68 671,704.79 109,681.00 3,508,298.00

Table 1: Descriptive statistics of selected variables in period 2015–2019.

2.2. Specification of DEA model

Performance can be defined as a suitable combination of efficiency and effectiveness. According
to [18], the beginnings of microeconomic efficiency theory started in 1950 when Koopmans first
defined technical efficiency. As mentioned in [19], efficiency is defined as the ratio used for
production factors, i.e. inputs and outputs. Accordingly, activity is efficient if it for a given
level of inputs produces a greater amount of outputs or if it for a certain amount of outputs uses
fewer inputs. On the contrary, effectiveness refers to using minimum inputs for a given number
of outcomes, and it includes the dimension of quality. Seven years after the first definition
of efficiency, Farrell defined how to measure it [19]. Even though methodology for measuring
efficiency has been constantly improving ever since, its effective application on public services
has remained a conceptual challenge.

As mentioned before, in order to set the efficiency frontier, different statistical and math-
ematical approaches can be applied. The statistical approach is based on econometric models
and has the characteristics of stochasticity (randomness), while the mathematical approach
is based on the models known as linear programming and is deterministic by nature. Those
two approaches differ in the way they define the efficiency frontier and how they interpret the
observed units that deviate from the frontier. More precisely, the econometric approach aims
to determine the absolute efficiency in relation to the set benchmark. The deviations can be
the result of random error, which is normally distributed, and inefficiency, which is asymmetri-
cally distributed. More precisely, the deterministic frontier approach (DFA) takes all deviations
from the border as a result of inefficiency, where its major disadvantages are the difficulty in
including more outputs in analysis and the fact that it requires a large sample. The stochastic
frontier approach (SFA) solves the biggest drawback of the DFA by taking into account the
existence of external factors, while the problem of an assumption of normal distribution still
remains [29].

As opposed to statistical approaches, whose objective is to determine the absolute efficiency
of the observed unit in relation to an idealized comparison with the standards, mathematical
programming analyzes relative efficiency in relation to other units within the same network. In
order to evaluate relative efficiency, Data Envelopment Analysis (DEA) is the most commonly
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used tool for linear programming. By determining relative efficiency, all deviations from the
frontier are treated as inefficient [7]. Furthermore, it does not require specific functions of
providing services. Namely, the formulation of production is based on inputs and outputs,
where the non–parametric bases and freedom to process multiple inputs and outputs with
different units, resolve the problem of measurement data required for an econometric approach.
Because of all the aforementioned, DEA has become the dominant approach for measuring
efficiency in many economic sectors [16] and is thus used in this study.

The first step of the DEA approach is to select a model for assessing efficiency. Types of
DEA models can be defined based on the scale and orientation of the model. As explained in
[7], basic models are Charnes – Cooper – Rhodes (CCR) model (1978), and Banker – Charnes –
Cooper (BCC) model (1984). The CCR model assumes a constant rate of substitution between
inputs and outputs (CRS), while the BCC assumes an existing economy of scale (VRS). Both
models can be oriented towards output maximization or input minimization.

As owners of for-profit nursing homes have higher control over the inputs than their outputs,
and because they prefer to provide care by using their resources in a least costly way, our analysis
required the implementation of an input-oriented DEA model. Moreover, most studies dealing
with nursing homes used solely input-oriented models (according to [14] 11 out of 14 analyzed
studies). Furthermore, to implement an appropriate model according to returns to scale, overall
technical efficiency (OTE) (running CCR input–oriented model) and pure technical efficiency
(PTE) (running BCC input–oriented model) for 2019 were calculated. Furthermore, the scale
efficiency (SE) is calculated as the ratio of OTE to PTE [17]. This step is a precondition for
the following analysis because the CRS assumption is valid only if the SE score is equal to one
[8].

DMUs∗ OTE PTE SE DMUs∗ OTE PTE SE

NH1 0.8938 1 0.8938 NH9 0.9509 1 0.9509
NH2 0.6628 0.6652 0.9964 NH10 0.898 0.9798 0.9165
NH3 1 1 1 NH11 0.8651 1 0.8651
NH4 0.8551 0.9124 0.9372 NH12 0.9865 0.9925 0.9940
NH5 0.7194 0.7231 0.9949 NH13 0.8464 0.8823 0.9593
NH6 0.8026 0.8042 0.9980 NH14 1 1 1
NH7 1 1 1 NH15 1 1 1
NH8 0.7275 0.7346 0.9903 NH16 1 1 1

Mean 0.8880 0.9184 0.9763
*Database with names of nursing homes is available upon request

Table 2: Overall, technical and scale efficiency of Croatian for-profit nursing homes in 2019.

According to results presented in Table 2, Croatian for-profit nursing homes did not operate
on the scale fit to their capacities, i.e. they were not successful in delivering their services
at optimal scale. Within the presented theoretical framework, in the following analysis an
emphasis is placed on PTE (without scale efficiency) by comparing for-profit nursing homes
only to other nursing homes of similar scale, by highlighting managerial inefficiency, i.e. the
input–oriented BCC model was chosen for this analysis.

2.3. Panel evaluations

In order to quantify the evolution of efficiency over a period of time, i.e. to measure efficiency
through cross–sections and variable data over time, a DEA window analysis (WDEA) and
the Malmquist productivity index (MI) can be used. Namely, DEA analysis has a stationary
character, and those two analyses resolve this weakness. Contrary to cross–sectional data, which
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provide a snapshot of producers and their efficiency, panel data provide more reliable evidence
on their performance by tracking the performance of each producer through sequence periods
[24].

According to [23], WDEA was first introduced by Charnes and Cooper (1985), whereby
the relative efficiency was measured for models with a small sample size over time (e.g., [23]
used window analysis to analyze five Spanish electricity distribution firms between 2006-2015,
while [1] applied DEA window analysis to measure the efficiencies of two packaging lines in the
Penicillin plant in a Jordanian Medical Company from April to October 2010). It evaluates the
performance of a decision–making unit (DMU) over time by treating it as a different entity in
each period. That is, it allows the comparison of each DMUs against itself and other DMUs.
Moreover, according to [13], WDEA can be used to address the issue of the lower degree of
freedom in DEA, when the number of DMUs is lower than the number of inputs and outputs.

On the other hand, MI provides an opportunity to compare the nursing home’s performance
from one period to another [20]. According to [19], MI was suggested by Malmquist in 1953, then
developed by Caves et al. in 1982 as a productivity index, and finally developed by Fare et al.
in 1994 as the Malmquist – DEA performance measure. MI can decompose the overall efficiency
measure into two components, one measuring the change in technical efficiency (EFFCH) and
the other measuring change in technology (TECHCH). More precisely, the first component
measures change in technical efficiency from one period to another, i.e. it measures how the
DMU has managed to catch up to the relatively efficient frontier. Furthermore, the second
component measures changes in the efficient frontier from one period to another. By analyzing
those two components, it is possible to identify whether the identified changes from one period
to another are due to pure efficiency improvement, technological changes in service delivery
(whether they are related to certain innovation in the production process, which caused a shift
in the efficiency frontier) or are the consequence of both these changes.

In order to estimate different kinds of efficiencies, precisely to estimate technological change
which can’t be estimated by using WDEA, the MI was chosen for this analysis. Namely, when
inefficiency exists, the relative movement of any given DMU over time depends on both its
position relative to the corresponding frontier and the position of the frontier itself.

3. Results and discussion

Table 3 presents the technical efficiency scores obtained from the input–oriented BCC model
for 16 for-profit nursing homes (NH) and their distribution, while the efficiency analysis was
conducted using the computer software Frontier Analyst Banxia Software.

DEA forms a frontier using the efficient DMUs. They receive a score of 1 and those that
are not on the efficient frontier, have a score between 0 and 1. As it can be observed, the
mean technical efficiency scores of for-profit nursing homes in Croatia indicate a decrease in
2016 relative to 2015 and in 2019 relative to 2018 and an increase in 2017 and 2018 relative to
2016 and 2017, respectively. Analyzing the distribution of efficiency scores of for-profit nursing
homes by years, it is evident that five of them are efficient in all years, while the number of
efficient nursing homes decreased from ten to eight in the period 2015-2017, and then increased
to 12 in 2018 and finally declined to eight efficient nursing homes in 2019. These nursing homes
are used to create an efficient frontier against which all other nursing homes are compared.
Namely, those having scores lower than one, are deemed as inefficient and they can improve
their efficiency by reducing their inputs. For example, the most inefficient nursing home in 2019,
NH2, needs to reduce inputs by 33.48% ((1–0.6652)×100) to improve its efficiency. However,
according to Table 3, it is possible to analyze only relative efficiency due to the efficient frontier
in one observed year. For example, it is possible that NH10 improved efficiency in 2018 in
relation to 2017 by reducing inputs, but other NHs, especially those who were efficient, also
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improved their relative efficiency, making NH10 even more relatively inefficient. In that possible
case, the efficient frontier, defined by efficient NHs, shifted higher in 2018.

DMUs 2015 2016 2017 2018 2019

NH1 1 1 1 1 1
NH2 0.9415 1 0.8634 0.9011 0.6652
NH3 0.9995 1 1 1 1
NH4 1 0.6060 0.6865 0.8059 0.9124
NH5 1 1 1 1 0.7231
NH6 0.8599 0.7960 0.6507 0.9076 0.8042
NH7 1 1 1 1 1
NH8 1 0.8290 0.7771 1 0.7346
NH9 1 1 1 1 1
NH10 0.8420 0.9560 0.9667 0.9491 0.9798
NH11 0.9015 0.5750 0.8813 1 1
NH12 0.8020 0.9260 1 1 0.9925
NH13 1 1 0.9954 1 0.8823
NH14 1 0.9550 0.9979 1 1
NH15 1 1 1 1 1
NH16 1 1 1 1 1

Mean efficiency 0.9592 0.9152 0.9262 0.9727 0.9184
No. of efficient DMUs 10 9 8 12 8
% of efficient DMUs 62.5 56.25 50 75 50
No. of inefficient DMUs with
above average efficiency

1 3 3 0 2

Minimum 0.802 0.575 0.6507 0.8059 0.6652
Maximum 1 1 1 1 1
Standard deviation 0.0684 0.1417 0.1202 0.0558 0.1191

Table 3: Relative efficiency scores of Croatian for-profit nursing homes and their distribution.

To eliminate one limitation of DEA, which refers to calculating cross-sectional efficiency
values, the next step in this research, was to evaluate total factor productivity change across
years. Precisely, MI is examined using an input-oriented BCC model, i.e. assuming variable
returns to scale. Moreover, the total factor productivity measure is decomposed into technical
efficiency change and technological change. Hence, Table 4 shows MI efficiency averages for 16
Croatian for-profit nursing homes for the whole period 2015-2019. I.e., besides presenting total
factor productivity change (TFPCH) Table 4 presents technical efficiency change (EFFCH) and
technological change (TECHCH).

Over the analyzed period, the total factor productivity change of Croatian for-profit nursing
homes is found to be at 1.1267, which presents an increase in productivity. Namely, values of
the MI and its component greater than 1, equal to 1, or less than 1, indicate progress, no change,
or regress, respectively. Moreover, the aforementioned increase in productivity arises from a
technical efficiency decrease and an increase in technological change. Namely, EFFCH was
0.9979, while TECHCH was established at 1.1316. The highest productivity increase occurred
in NH1 which is associated with an increase in technological change in service delivery referring
to innovation, i.e. this for-profit nursing home shift an efficient frontier to a higher level. On
the other hand, NH4 experienced the most significant decline. Namely, it increased in technical
change, i.e. technical efficiency reflecting catch-up effect (EFFCH is equal to 1.0113) but the
aforementioned decline resulted from a decline in technological change, reflecting a decline in
innovation (TECHCH is equal to 0.7860).
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DMUs EFFCH TECHCH TFPCH DMUs EFFCH TECHCH TFPCH

NH1 1.0000 3.0486 3.0486 NH9 1.0000 1.0522 1.0522
NH2 0.9269 1.0065 0.9294 NH10 1.0402 1.0035 1.0406
NH3 1.0001 1.0320 1.0321 NH11 1.0763 0.9779 0.9765
NH4 1.0113 0.7860 0.8309 NH12 1.0567 1.0629 1.1227
NH5 0.9308 0.9473 0.8950 NH13 0.9706 1.0474 1.0174
NH6 1.0060 1.0126 1.0073 NH14 1.0005 1.0286 1.0321
NH7 1.0000 0.9396 0.9396 NH15 1.0000 1.0371 1.0371
NH8 0.9470 0.9041 0.8463 NH16 1.0000 1.2201 1.2201

Mean 0.9979 1.1316 1.1267

Table 4: Total factor productivity change of for-profit nursing home in Croatia, 2015-2019.

Finally, Table 5 shows aggregate mean productivity change for 16 Croatian for-profit nursing
homes and each pair of years.

EFFCH TECHCH TEPCH
Year Mean % change Mean % change Mean % change

2016 0.9566 -4.3406 1.5854 58.5375 1.5471 54.7050
2017 1.0260 2.5969 0.8805 -11.9519 0.8942 -10.5775
2018 1.0639 6.3906 1.0496 4.9644 1.1089 10.8881
2019 0.9451 -5.4925 1.0110 1.1031 0.9568 -4.3206

Overal mean 0.9979 -0.2114 1.1316 13.1633 1.1267 12.6738

Table 5: Total factor productivity change over the period 2015-2019

As it is obvious from the last row of the last column, productivity on average increased by
12.67% over the analyzed period. This is the result of an increase in technological change by
13.16%, rather than technical efficiency (−0.21%). More precisely, Croatian for-profit nursing
homes on average improved their technology over the analyzed period, while they experienced a
minor decrease in their relative technical efficiency. The most significant increase in productivity
was observed in 2016 in relation to 2015, and the reason for this increase was the increase in
technological change by 58.54% which shifted the frontier to a higher level. The most significant
decline in total factor productivity occurred in the next analyzed period (2016-2017) due to the
decline in technological change by 11.95%, but an increase in technical efficiency by 2.6% also
occurred, which positively contributed to the productivity change.

4. Conclusion

Demographic changes and various sociological changes increase the demand for nursing homes,
and since this service can be provided by the private sector, opening a for-profit nursing home
seems to be a legitimate investment decision. Therefore, this research aims to analyze the
efficiency of for-profit nursing homes. Since Croatia belongs to the group of European countries
with a negative demographic trend (especially in the context of aging) and because respective
policymakers announced the abolition of family homes for the elderly as an alternative form
of investment in this sector, the focus of this analysis in on Croatian for-profit nursing homes.
Namely, the economic strength and impact of this form of care for the elderly will most likely
increase.

Therefore, the changes in productivity in a sample of for-profit nursing homes in Croatia
are examined from 2015 to 2019. To estimate different kinds of efficiencies changes, precisely



Patterns of productivity changes in nursing homes by using Malmquist DEA index 159

in order to estimate technological change and technical efficiency changes, the Malmquist-DEA
performance measure was chosen for this analysis. Obtained results demonstrate that nursing
homes in our sample experienced an increase in the total factor productivity by 12.67% in the
analyzed period. Furthermore, technological innovation shifted the relative efficient frontier
to a higher level (TECHCH is equal to 13.1633) while technical efficiency declined, stressing
managerial relative inefficiency which resulted in a way that analyzed Croatian for-profit nursing
homes failed to catch up with the best production frontier. Although the provision of services in
nursing homes is labor intensive, technological innovation is complementary to the labor force,
hence it increases labor productivity. Finally, the first step to increase pure technical efficiency
was to detect efficient nursing homes, which represent the reference set for inefficient ones.

However, the presented analysis has its limitations and future research on this subject will
be directed towards eliminating the downsides of this paper. Namely, the presented analysis is
formed in line with the theoretical framework, but also respects the limitations of available data.
Therefore, the depth of the future analysis will be increased by gathering and implementing
additional input and output variables (such as the number of beds and the number of medical
and non-medical staff). Furthermore, future research will include nursing homes from different
countries and will provide a comparison of the efficiency of both for-profit and non-profit nursing
homes. Finally and most importantly, using the two-stage DEA could contribute to better
understanding of the circumstances that affect efficiency and improve recommendations for
decision-makers, both in nursing homes and for policymakers.
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