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Introduction

Public services in the field of culture fulfill a specific and 
often a multilevel social mission at the boundary of the pub-
lic and private interests and goals. The institutions providing 
the public services in the culture—besides the continuous 
services for the direct external users, especially the visi-
tors—perform other activities that fulfill the society-wide 
goals within the field of science and research, education, 
public property administration, and the preservation of the 
cultural heritage of the nation. The mission of the public gal-
leries is thus broader and less commercial in comparison 
with the private galleries.

The Cultural Policy of the Czech Republic for the period 
between 2015 and 2020 with the prospect for the year 2025 
accentuates the cultural services in their diversity and 
declares higher economic and social priorities for this field 
(Ministry of Culture Czech Republic, 2018). However, this 
does not change the fact that public galleries (museums of 
the fine arts), same as other types of museums or cultural 
facilities, should be fulfilling their missions not only in an 
economic and purposeful way but in an efficient way as well. 
This is supported by the fact that the abovementioned 
Cultural Policy of the Czech Republic plans to gradually 
increase the public expenditures in this sector.

Within the conditions of the public services, the expres-
sion of efficiency is limited by the number of specific fac-
tors, including the absence of competition, of the full service 

price, motivation for higher performance, and the responsi-
bility of the management for the outcomes. These factors 
deform and complicate the assessment of efficiency (Dooren 
et al., 2010; Lane, 2000; Leibenstein, 1966; Niskanen, 1971). 
Nevertheless, the theories offer a range of approaches 
enabling the measurement and assessment of the efficiency 
of the inputs and outputs of the production processes. In the 
majority of cases, these approaches are based on the ex post 
assessment that allows the estimation of the course and 
effects of specific processes and programs in the public sec-
tor. These approaches include the multiple-criteria economic 
models, such as the Data Envelopment Analysis (DEA).

The issues of the technical and allocative efficiency with 
the application of convex and nonconvex production models 
of the multiple-criteria decision-making within the condi-
tions of museums, including galleries, have been accentuated 
by the number of scientific works. Mairesse and Eecaut 
(2002) used the nonconvex Free Disposable Hull model to 
assess 64 local public museums in Belgium. Basso and 
Funari (2004) used a convex production DEA model to 
assess 15 Italian public museums. Del Barrio and Herrero 
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(2014) used the Malmquist Index (MI) to assess the produc-
tivity of Spanish regional museums. Plaček, Ochrana, et al. 
(2017) used the DEA model and the regression analysis to 
assess the relationship between the income self-sufficiency 
of municipalities and the efficiency of the museums estab-
lished by them within the conditions of the Czech Republic. 
Blanco and Álvarez (2018) focused on the assessment of the 
technical and allocative efficiency of a particular Spanish 
nonprofit organization operating in the field of culture for the 
period between 1988 and 2012, using the Stochastic Frontier 
Analysis production function.

Numerous authors studying the issues of the strategic and 
operation performance including the efficiency of museums 
generally point out their high degree of heterogeneity. 
Therefore, they recommend including comparable institu-
tions in the assessment of performance, in terms of the sub-
ject matter of their mission and production as well as the size 
and regional importance (Gstraunthaler & Piber 2012; 
Plaček, Půček, & Šilhánková, 2017; Zorloni, 2010).

Within this article, only the public galleries established 
by the self-governing regions (further referred to also as the 
regional public galleries) are being assessed. The total num-
ber of public galleries established by the regions and by the 
capital city—Prague—in the Czech Republic was 23 (to the 
date of December 31, 2015). Thus, the research cohort rep-
resents 82% of the total number of regional public galleries 
in the Czech Republic.

The article reacts to the rigidness of the management of 
public institutions in culture and their low level of willing-
ness to search for new funds and opportunities being sig-
naled by the demand. The abovementioned approaches of the 
management are then necessarily reflected in the efficiency 
achieved, the technical as well as the allocative one. Lukáč 
and Mihálik (2018) study the efficiency of Slovak museums 
and point out the fact that cultural organizations are under the 
“umbrella of the public”; therefore, the motivation of the 
managers for a change in the mind-set is low. This statement 
is corroborated by the low efficiency of the Slovak museums’ 
marketing.

The structure of the article is as follows. The section “The 
Theoretical Basis of the Efficiency in the Public Sector” 
describes the theoretical background of the concept of the 
economic efficiency in the public sector. The section 
“Method and Data” contains the aims and hypotheses, the 
methodology of the evaluation of the technical and allocative 
efficiency, the characteristics of the DEA model and of the 
MI, statistical analysis of the data being studied—the inputs 
and the outputs, and the analysis of the financial self-suffi-
ciency and dependency of the researched public galleries. 
The section “Results” presents the acquired results of the 
static and dynamic technical and allocative efficiency of 19 
regional public galleries of the Czech Republic, including 
the recommendations for the improvement of the efficiency 
and determination of direct and indirect gaps of the effi-
ciency within the conditions of public galleries. The section 

“Conclusion and Discussion” is dedicated to the conclusion 
and discussion, in relation to the results and knowledge of 
other authors. The article contains an appendix with the 
results of calculations of the static and dynamic efficiency of 
19 public galleries of the Czech Republic.

The Theoretical Basis of the Efficiency 
in the Public Sector

The organizations providing the cultural services that are 
being continually, fully, or partially funded from the public 
budgets and managed by the public administration belong to 
the public sector. In the public sector, same as in the private 
(commercial) sector, the efficiency is a key performance 
determinant of the economic activities using and transform-
ing the rare resources for the production of useful goods. 
Nevertheless, the measurement and assessment of the effi-
ciency in the public sector is not elastic because it is being 
affected by many economic and noneconomic factors.

The economic efficiency has two components—the tech-
nical and allocative efficiency. The economic efficiency is 
primarily an inherent part of the economic performance. In 
the public sector, it is being linked with the 3E model (econ-
omy, efficiency, effectiveness) or with the 4E model (econ-
omy, efficiency, effectiveness, equity) and with the concept 
of New Public Management, later also with the New Public 
Service (Bovaird & Löffler, 2009; Denhardt & Denhardt, 
2000; Dooren et al., 2010; Lane, 2000; Lynn, 2007).

The economic efficiency of production units or of a par-
ticular part of the public sector (e.g., the culture) or the pub-
lic service can be analogically deduced from the production 
process where, based on the process principle, the inputs 
incentivized by the public assignment are being transformed 
within certain conditions into the outputs of an organization 
or a program (Vrabková & Friedrich, 2017). Nevertheless, 
the final parameter of the performance of the public produc-
tion is not the output but the outcome, which is being con-
fronted with the original intention (public assignment, initial 
social need, and the impact on the environment). An alterna-
tive to the performance is represented by the realized public 
value (Dooren et al., 2010).

In the process-oriented evaluation models, the inputs and 
outputs are expressed in the physical or monetary units in the 
absolute terms or in the relative expression (per one unit of 
the performance, for example, per person, hour, km). The 
inputs are the spent personnel, material, operation, capital, 
and financial resources of the given production unit for the 
production of the outputs. The outputs represent the amount 
of production that was created by the production unit via the 
inputs being considered. The outputs are not only the number 
of users, the scope and number of the programs implemented, 
operations and services but also the monetary income of the 
users, receivers, and principals of the public services. The 
outputs are being achieved by the transformation of the 
inputs within the logically bound activities that are being 
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performed in the given organization in a continuous or an 
exclusive way.

The efficiency, or the economic efficiency, puts the value 
of the outputs into relation with the value of the inputs, and it 
has the allocation and technical form. The effectiveness 
monitors the effects of the outcomes and their economic 
value which considers their economic and efficient 
achievement.

The theory of the technical and allocative efficiency is in 
general based on the microeconomic postulates, especially 
on the production possibilities of the economy, marginal 
degree of substitution in the consumption and production 
(Musgrave, 1959; Musgrave & Musgraveová, 1994; 
Samuelson, 1954), and Pareto’s concept of efficiency. The 
basic measurement and assessment of the efficiency was first 
introduced in the works created by the authors of the first 
generation of the technical efficiency theory (Debreu, 1951; 
Farrell, 1957; Koopmans, 1951). Then, they were developed 
by the knowledge of other authors (e.g., Charnes et al., 1978; 
Kumbhakat & Lovell, 2000). The input-output models repre-
sent a unique evaluation tool for the public sector, able to 
express the degree of the relative efficiency of the production 
units and public programs, and to evaluate the success of the 
allocation policy. The results of the assessment of the effi-
ciency of public services must be confronted with the exis-
tence of internal and external factors that affect them. The 
efficiency of public services is often in a conflict with the 
political interests and with the motivation of the manage-
ment of public institutions. Within this context, Leibenstein 
(1966) introduced the term X-Efficiency. The X-Efficiency 
is related to the impact and willingness of the organization’s 
management to reduce the production costs. The level of the 
production costs of an organization is influenced not only by 
the technology and the competition pressure but also by the 
willingness and motivation of the organization itself to 
reduce the costs and to produce the maximal possible output 
using the minimal amount of resources.

The decomposition of the efficiency distinguishes the 
input-oriented efficiency and the output-oriented efficiency. 
The input-oriented efficiency is based on the assumptions of 
minimization, that is, while maintaining the value of outputs, 
the inputs are being reduced for the improvement of the effi-
ciency. On the contrary, the output-oriented efficiency is based 
on the assumption of maximization when the value of outputs 
is being increased while maintaining the value of inputs.

The production function in the form of an abstract input–
output model of production as a process of the technical 
transformation of inputs (production factors) into outputs 
(goods—products and services) captures via the mathemati-
cal expression only the most substantial attributes of the pro-
duction process. The inputs x = (x1, .  .  ., xN) ∈  RN+  produce 
the outputs y = (y1, .  .  ., yM) ∈  RM+ . The production technol-
ogy is expressed by the production set T (Fried et al., 2008).

	 T y x x y= {( , ) : )}transforms to 	 (1)

The attributes of such a model of the production process 
are so general that they capture the fundamental attributes of 
the polymorphous reality. The real organizations (production 
units) can significantly vary from the modeled production 
unit. Nevertheless, a theoretical model can be used as a basis, 
but it must be analyzed which assumptions of the theory are 
violated, and what consequences this have (Jablonský & 
Dlouhý, 2015).

Method and Data

The aim of this article is to assess the static and dynamic 
technical and allocative efficiency of 19 regional public gal-
leries for the period between 2011 and 2015 and to detect the 
gaps in efficiency.

The technical efficiency is estimated via the selected 
physical outputs and inputs according to Model I. The alloca-
tion efficiency is estimated via the monetary inputs and out-
puts according to Model II. The calculation is performed 
according to the DEA model and the MI.

Two hypotheses were formed to support the aim set:

Hypothesis 1 (H1): More comparable results of the static 
efficiency are achieved by the regional public galleries in 
Model II than in Model I, in both studied years: 2011 and 
2015.

The above-listed H1 is based on the concept of the X-(in)
efficiency, which is typical for the conventional public organiza-
tions funded mostly from the public budgets, where the income 
from the public budgets is dominant (Frantz, 2013; Lane, 2000). 
The degree of the income self-sufficiency of the public galleries 
is very low. Therefore, it can be assumed that the public galler-
ies tend to a similar behavior, and they spend the most of their 
incomes on the payroll and operation expenditures.

Hypothesis 2 (H2): More distinct dynamic changes of 
efficiency—improvements and decreases—are being 
reached by the regional public galleries in Model I than in 
Model II.

The above-listed H2 is based on the assumption that the 
models based on the technical inputs and outputs more accu-
rately determine and distinguish the efficiency achieved 
among the individual public galleries than the models based 
only on the monetary inputs and outputs that are not sup-
ported by the actual results.

For the needs of the assessment, the institutions homoge-
neous in terms of production were selected—19 regional 
public galleries (PG1–PG19, the names can be found in the 
appendix), according to the unifying factors:

•• Subject matter—fine arts,
•• Form of funding—multiple sources, with the domi-

nant participation of the public budgets,
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•• Form of management and organization—the estab-
lisher represented by a self-governing region and the 
capital city—Prague, legal form of a contributory 
organization.

The technical efficiency (Model I) and the allocative effi-
ciency (Model II) of 19 public galleries is being assessed 
individually for the years 2011 and 2015 according to the 
Data Envelopment Analysis model with constant returns to 
scale (DEA CRS). The technical efficiency (Model I) and the 
allocative efficiency (Model II) are being assessed in 2015 
against 2011 according to the Malmquist Index with constant 
returns to scale (MI CRS).

Model I is input-oriented, and it includes two inputs (x1 
the number of employees, x2 the number of collection items) 
and two outputs (y1 the number of visitors, y2 the number of 
exhibitions). The input-oriented Model I is based on minimi-
zation, and it works with the assumption that the inefficient 
entities should lower their inputs x1 and x2 with regard to the 
amount of their outputs y1 and y2. Model II is output-ori-
ented, and it includes two inputs (x1 the expenditures on 
wages, x2 the expenditures on the operation) and three 

outputs (y1 the income from the public resources, y2 own 
income, y3 other income). The output-oriented Model II is 
based on maximization, and it works with the assumption 
that the inefficient entities should increase their outputs (y1, 
y2, and y3) with regard to the amount of their inputs (x1, x2). 
The logical procedure of the assessment is depicted in the 
scheme in Figure 1.

Basic DEA Models and the MI

DEA models’ solution brings empirical production function. 
DEA models are based on premise that the production pos-
sibility set exists for the solved task, and this set is formed 
with all possible combinations of inputs and outputs. DEA 
models compare decision-making unit (DMU) with the best 
ones for the defined set of DMUs and derive thus the relative 
efficiency of these units. DEA method enables to evaluate 
units set through the input-oriented and output-oriented 
models. The output-oriented model CCR (according to 
Charnes, Cooper, and Rhodes) with CRS is to evaluate the 
efficiency of the supply of the public galleries. Input-oriented 
models are based on minimize assumption—volume of 

Figure 1.  The conceptual scheme of the efficiency assessment of the public galleries.
Note. DEA = Data Envelopment Analysis; CRS = constant returns to scale; PGs = public galleries.
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inputs is decreasing when the given volume of outputs is 
respected. Output-oriented models are based on maximiza-
tion assumption—volume of outputs is increased when the 
given scope of inputs is respected.

Fundamental DEA models do not allow to evaluate effi-
ciency in time. They estimate static technical efficiency. 
However, this shortage is solved by the MI and its decompo-
sition. To evaluate the efficiency of DMUs in time, the MI 
was adjusted by Färe, Grosskopf, Lindgren, and Ross who 
based their approach on DEA models, with the modification 
of the radial DEA models. For the dynamic evaluation of the 
technical efficiency (considering its changes in time), MI 
enables to recomposite it into two components: (a) changes 
of the DMU’s relative efficiency in relation to all other units, 
and (b) production frontier shifts (FSs) due to the changes in 
technology (Cooper et al., 2007; Zhu & Cook, 2013).

The input-oriented CCR model assumes CRS according 
to the linear Charnes-Cooper transformation, and the calcu-
lation is according to the following formula:

	 maximize z u yi iq
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The evaluated DMU (uq) lies at the production FS and is 
fully efficient when z = 1, and DMU is inefficient, when it 
lies under the production FS and z < 1 (Jablonský & Dlouhý, 
2004, 2015).

The output-oriented CCR model assumes CRS according 
to the linear Charnes-Cooper transformation, and the calcu-
lation is according to the following formula:
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The evaluated DMU (uq) lies at the production FS and is 
fully efficient when g = 1, and DMU is inefficient, when it lies 
under the production FS and g > 1 (Jablonský & Dlouhý, 2015).

The MI is based on the assumption that the subject of 
evaluation is represented by the DMUs during a period of 
time t = 1, 2, .  .  ., T. The calculation of MI is based on DEA 
models according to the procedure of Fare et al. (1994).

The input-oriented MI (Mq), which measures the change 
of the technical efficiency of a DMU q between periods t and 
t + 1, is according to the following formula:

	 M x y x y E Pq
t t t t

q q( , , , )+ + =1    	 (4)

where Eq is the change of relative efficiency of the DMU (q) 
between evaluated periods, and Pq is the change of the pro-
duction possibility frontier caused by the development of 
technology between evaluated periods.

The decomposition of the MI includes two components 
(the efficiency change [EC] and the FS), where MI is multi-
ple of EC (Eq) and FS (Pq).

The results of the input-oriented MI, EC, and FS are being 
interpreted this way:

•• Improves: MI, Eq, Pq < 1; remains unchanged: MI, 
Eq, Pq = 1, declines: MI, Eq, Pq > 1.

The results of the output-oriented MI, EC, and FS are being 
interpreted this way:

•• Improves: MI, Eq, Pq > 1; remains unchanged: MI, 
Eq, Pq = 1; declines: MI, Eq, Pq < 1 (Zhu & Cook, 
2013).

Data: Inputs and Outputs

For the needs of the assessment of the technical and alloca-
tive efficiency of the regional public galleries, two sets of 
inputs and outputs were selected. Tables 1 and 2 list the 
selected inputs with their subject and statistical characteris-
tics. There are also the data sources according to Model I 
(physical inputs and outputs, numbers) and according to 
Model II (monetary inputs and outputs, in thousands of 
CZK).

From the perspective of the recalculated number of 
employees (x1), 23 persons are employed in the studied gal-
leries on average. The minimum was nine employees (PG5) 
and the maximum was 85 employees in PG19. During the 
studied period from 2011 to 2015, the number of employees 
of PGs was not changing considerably.

The number of collection items (x2) significantly varies 
among the individual PGs. Within the studied sample, the 
average value was 8,782 pieces of the registered items. PG14 
has the lowest number of collection items (1,310), and PG1 
has the highest number (22,348). The comparison of the 
inputs and outputs showed that the galleries with a higher 
number of collection items usually report higher attendance 
as well. This is the case of the galleries PG1, PG17, and 
PG19. A negative exception is PG4 which has the third high-
est number of the collection items, but the number of visitors 
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is only average. A positive extreme is PG18 where the num-
ber of collection items is below average, but the number of 
visitors is above average.

The number of visitors (y1) of the regional public galler-
ies represents the most important performance indicator. The 
average annual attendance of 19 regional public galleries for 
the period from 2011 to 2015 is 30,500 visitors. The highest 
attendance is reported by four PGs (PG1, PG17, PG18, and 
PG19) that were in total visited by 61% of visitors of all 19 
PGs. The significantly highest number of visitors in all stud-
ied years is reported by PG19 (192,000 visitors per year on 
average). The second highest number of visitors is reported 
by PG1 (95,000 visitors per year on average). The third high-
est number of visitors is reported by PG17 (46,000 visitors 
per year on average). An extremely low attendance (less than 
5,000 visitors per year) is reported by three galleries—PG6, 
PG9, and PG3.

The number of exhibitions organized per year (y2) shows 
the variety and the size of the yearly offering of the regional 
public galleries. On average, the galleries offered 18 specific 
exhibitions. The lowest number of exhibitions was offered 
by PG18, which was caused by the ongoing reconstruction of 
the exhibition building. The highest number of exhibitions 
was offered for the visitors by PG1—31 exhibitions per year 
on average.

The expenditures on wages (x1) represent the most impor-
tant expenditure item within the total expenditures of the 
regional public galleries, on average they represent 52% of 
the total expenditures of the public galleries being assessed. 
Lower values (below 40%) are reached by four galleries—
PG18, PG10, PG15, and PG19. The highest share of the pay-
roll expenditures in the total expenditures is reported by PG2 
(68%) and PG3, PG5, PG9, and PG12 (above 60%). These 
galleries have a common feature in being rather smaller gal-
leries within the set being studied.

The second most important expenditure item of the 
regional public galleries is represented by the expenditures 
on the operation (x2) that include the expenditures on the 
consumption of material and services. On average, these rep-
resent a 13% share in the total expenditures. The minimal 
value of 7% was reported by PG2, PG5, and PG9. The share 
of the operating expenditures in the total expenditures above 
20% was reported by two galleries—PG8 and PG10.

From the perspective of the income of the regional pub-
lic galleries, the most important item is the income from the 
public resources (y1), especially from the region’s budget. 
The existential importance of the income from the public 
budgets is supported by the percentage share of the public 
resources in the total income (i.e., the degree of depen-
dence) of the organizations being assessed, which is above 

Table 1.  The Subject and Statistical Characteristics of the Inputs and Outputs of Model I.

Model I (2011–2015)

x (input); y (output) M Maximum Minimum SD

x1 The number of employees: recalculated number of professional employees for 
full-time assignments

23 85 9 17

x2 The number of collection items: registered number of collection items with the 
assigned evidence number

8,782 22,348 1,310 5,757

y1 The number of visitors: total number of registered visits (various forms of 
entrance fee)

30,551 192,283 4,115 47,203

y2 The number of exhibitions: number of new exhibitions organized during the year 18 31 6 7

Source. Our computation on data—Annual reports of the regional galleries for the years 2011 to 2015 (Czech Association Museums and Galleries, 2015).

Table 2.  Subject and Statistical Characteristics of the Inputs and Outputs of Model II.

Model II (2011–2015)

x (input); y (output) M Maximum Minimum SD

x1 The expenditures on wages in thousands of CZK: expenditures on wages 
including the statutory social and health insurance

8,651 41,590 2,958 8,555

x2 The expenditures on the operation in thousands of CZK: expenditures on the 
consumption of material and consumption of energy

2,440 10,784 343 2,435

y1 The income from public resources in thousands of CZK: income (allowances, 
subsidies) from the public budgets—mostly from the region’s and state’s budget

17,180 88,548 5,030 19,159

y2 Own income in thousands of CZK: revenues from the sale of own products, 
services, renting, from the goods sold

1,394 13,437 104 3,071

y3 Other income in thousands of CZK: income from gifts, interests on deposits 
and other

1,233 11,108 162 2,476

Source. Our computation on data provided by the Ministry of Finance of the Czech Republic (MONITOR).
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the 85% boundary in all of the organizations being assessed, 
with an exception for PG18 (Kutná Hora). The importance 
of the public income is also corroborated by the revealed 
values of the own and other income. These values are low, 
with an exception for PG18, and they are expressed by an 
aggregate indicator of the income self-sufficiency. The 
degree of the income self-sufficiency is the result of divid-
ing the income from the public budgets by the total nonin-
vestment expenditures. Using this indicator, also the share 
of the own income (the sale of own production and ser-
vices, usually in the form of income from the entrance fee) 
and other income (gifts, interests on deposits, renting of the 
space, other) can be studied. The opposite to the degree of 
self-sufficiency is the degree of the expenditure depen-
dence on the funds from the public resources (not only from 
the funds of the establisher). The calculation of the degree 
of expenditure dependence is the result of dividing the non-
investment income from the public resources by the total 
noninvestment income.

The revealed state of the degree of self-sufficiency and 
the degree of dependence of the regional public galleries 
being assessed in percentage for the period from 2011 to 
2015 is depicted via a chart in Figure 2. The lowest value of 
the degree of self-sufficiency and also the highest degree of 
dependence was reported by the galleries PG6, PG10, and 
PG12. These are very dependent on the provided public 
funds. In the listed galleries, the income from the entrance 
fee is below 3% of the total amount of income.

The chart (Figure 2) shows that within the degree of self-
sufficiency in the sample of galleries being studied between 
2011 and 2015, the gallery PG18 differs positively with the 
degree of self-sufficiency at 28%. The self-sufficiency 
above 10% was then reported by PG19, PG16, PG17, PG14, 
PG9, and PG1. These galleries had higher attendance, thus 
also a higher share of own income. The highest income 
from the entrance fee (87% of own income) was reported 
by PG19.

The degree of self-sufficiency of organizations, besides 
the number of visitors and the prices of the entrance fee (rev-
enues from the entrance fee), depends on the range of other 
services offered (e.g., the offering of restoration for private 
entities, renting of the space, other). The self-sufficiency is 
being affected not only by the nature of the short-term exhi-
bitions, permanent expositions, preference of the visitors and 
the institution’s orientation, location within the Czech 
Republic and the region but also by the organization man-
agement’s ability to gain additional income in the form of 
renting of the free space (e.g., for a café, restaurant) or from 
the gifts from the patrons of art, or from getting the funds 
from the European projects.

The degree of dependence then shows that without the 
public funds (subsidies), the organizations would not be able 
to offer the public services in the range a number of citizens 
of the Czech Republic are used to, or, they would have to 
increase the entrance fee, which would be reflected in the 
low attendance of some galleries.

Figure 2.  The average degree of financial self-sufficiency and dependence of public galleries, for the period from 2011 to 2015.
Source. Our computation on the data from The Information Portal of the Ministry of Finance of the Czech Republic (n.d.; MONITOR).
Note. PG = public gallery.
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Results

Static Efficiency of Public Galleries

The static technical efficiency of 19 PGs is estimated for 2 
years—2011 and 2015, for Model I (technical efficiency) 
and for Model II (allocative efficiency). Table 3 summarizes 
the results for both models and both years according to the 
selected five-level scale of the reached result of the degree of 
efficiency or inefficiency (a gallery is efficient when e = 1, 
i.e., 100%) expressed in percentage.

In Model I, in 2011, four PGs were efficient, the average 
efficiency was 0.642 (64%), and six PGs were very strongly 
inefficient. In Model I, in 2015, again four PGs were effi-
cient, the average efficiency was 0.704 (70%), and two PGs 
were very strongly inefficient, specifically PG11 (0.235, 
20%) and PG8 (0.075, 1%).

In Model II, in 2011, five PGs were efficient, the average 
efficiency was 1.231 (77%), one gallery—PG8—was very 
strongly inefficient (1.631, 37%). In Model II, in 2015, seven 
PGs were efficient; the average efficiency was 1.096 (90%). 
No PG reached the efficiency lower than 60%.

The comparison of the results of individual 19 PGs in 
both models and both years is shown in charts in Figure 3 
(2011) and Figure 4 (2015). Because Model I estimates the 
input-oriented efficiency, the values of the inefficient PGs 
are lower than one (e < 1). On the contrary, in Model II, the 
inefficient PGs have the values higher than one (e > 1). For 
both models, the efficient PGs have the values equal to one 
(e = 1).

Based on the results gained in Model I, the benchmarking 
groups of PGs that are connected via a particular efficient PG 
in the given year and model can be predicted.

In 2011, in Model I, four PGs were efficient (PG1, PG12, 
PG14, and PG19). These PGs are the so-called leaders for the 
potential performance benchmarking among galleries. The 
most significant leaders are PG1 and PG12:

•• PG1 (Gallery of Fine Arts in Ostrava) is a benchmark-
ing comparing example for eight other PGs (PG4, 
PG5, PG7, PG8, PG10, PG11, PG13, and PG1),

•• PG12 (Gallery of Modern Art in Roudnice nad Labem) 
is a benchmarking leader for six other PGs (PG2, 
PG3, PG6, PG9, PG15, and PG18).

The Gallery of Fine Arts in Cheb—PG14—is comparable 
only for PG16, and the gallery PG19 (Prague City Gallery) is 
efficient, but it is not a comparable unit for other galleries in 
the set being studied (it has twice as many visitors as other 
galleries in the set, and it is located in the cultural center of 
the Czech Republic—the capital city Prague).

In 2015 in Model I, there were four efficient PGs as well. 
In the case of PG1, PG6, and PG15, the efficiency is affected 
by the number of visitors and also by the number of exhibi-
tions. In the case of PG14, the efficiency was affected by the 
increase of the collection items that the gallery started to 
gather after moving into a new, bigger building.

The most significant benchmarking leader for 2015 is as 
follows:

•• PG1 (Gallery of Fine Arts in Ostrava), for galleries 
PG2, PG4, PG5, PG7, PG8, PG10, PG11, PG12, 
PG13, PG17, and PG19.

Other efficient PGs represent a benchmarking example only 
for one or two other galleries.

In 2011 in Model II, five PGs were fully efficient (PG2, 
PG3, PG15, PG18, and PG19), and in 2015, seven PGs were 
fully efficient (PG2, PG5, PG8, PG10, PG17, PG18, and 
PG19). The division of results of efficiency according to the 
scale (Table 3) indicates that in Model II, the results in both 
years are better than in Model I, especially than in 2015.

Dynamic Efficiency of Public Galleries

The results of the computation of the dynamic efficiency 
according to the MI and its decomposition into the EC and 
the FS are interpreted for each model separately (Figures 5 
and 6). The aggregate results are listed in Table 4. Here is 
also the number of PGs that in 2015 in comparison with 2011 
improved (↑), maintained (→), or worsened (↓) their situa-
tion, plus the values of average ( )∅  and the standard devia-
tion (σ) for the whole set within the given parameters (MI, 
EC, and FS).

According to Model I that estimates the technical effi-
ciency based on the input-oriented MI in 2015 in com-
parison with 2011, positive and negative trends were 
detected. In the case of the EC, the stagnation was 

Table 3.  The Scale of the Static Efficiency in Percentage.

Efficiency (%)

2011 2015

Model I Model II Model I Model II

100 (fully efficient) 4 5 4 7
99–80 (slightly inefficient) 3 4 3 7
79–60 (inefficient) 3 5 7 5
59–40 (strongly inefficient) 3 4 3 0
<40 (very strongly inefficient) 6 1 2 0

Source. Our computation.
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detected by two PGs. In the first case, the stagnation of 
EC was accompanied by the improvement of FS, which 
led to the overall improvement of the productivity of MI 
of the given PG1. In the second case, the stagnation of EC 
was accompanied by a decrease of the FS, which led to 
the worsening of the productivity of the given PG14. The 

improvement of productivity was detected by 11 PGs 
(58% of PGs) and the decrease of productivity was 
detected by eight PGs (42%). In general, the galleries 
rather slightly worsened their situation. Nevertheless, the 
overall negative trend of MI and EC was affected by 
really poor results of PG8 (see Figure 5). The PG8 had a 

Figure 3.  Comparison of the technical and allocation efficiency of the public galleries for 2011.
Source. Own computation.
Note. TE = technical efficiency; IO = input-oriented; AE = allocation efficiency; OO = output-oriented.

Figure 4.  Comparison of the technical and allocation efficiency of the public galleries for 2015.
Source. Own computation.
Note. TE = technical efficiency; IO = input-oriented; AE = allocation efficiency; OO = output-oriented.
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limited operation during the studied years due to the 
reconstruction of the gallery’s building, and it reported a 
very low attendance. The value of the standard deviation 
for the whole set was also affected by the low values of 
PG8. Nevertheless, the set of public galleries without 
PG8 shows comparable and balanced, rather positive 
trends in all the parameters of the dynamic efficiency 
(MI, EC, and FS). Here, the improvement of productivity 
is generally more affected by the improvement of effi-
ciency than by the shift of the production possibility 
frontier.

According to Model II that estimates the allocative effi-
ciency based on the output-oriented MI in 2015 in com-
parison with 2011, positive and negative trends were 
detected. In the case of EC, the stagnation was detected by 
three public galleries. In the first case, PG2’s stagnation of 
EC was accompanied by the improvement of FS, which led 
to the overall improvement of productivity of the MI. In 
the second and third case, PG18’s and PG19’s stagnation 
of EC was accompanied by the decrease of FS, which led 
to the overall worsening of the productivity in the form of 
the MI.

Positive changes—improvement of productivity—were 
detected by 12 PGs (63% of PGs), and negative changes—
decrease of productivity—were detected by seven PGs 
(37%). In general, the galleries rather worsened their situa-
tion. The set of PGs reports comparable and rather positive 

trends in all parameters of the dynamic efficiency (MI, EC, 
and FS), where the improvement of productivity is generally 
more influenced by the improvement of efficiency than by 
the shift of the production possibility frontier (see Figure 6). 
The most significant improvement of the MI was reported by 
the galleries PG8 (due to the reconstruction of the building 
there was a decrease of the payroll costs), PG3 (the income 
from public resources rose, the subsidy rose), and PG5 (the 
income from the public resources rose, the operating costs 
decreased).

Summarization of Results and Recommendations

The assessment of the static and dynamic efficiency of pub-
lic galleries (19 PGs) includes two models encompassing 
specific inputs and outputs.

The first model (Model I) estimates the technical effi-
ciency according to the input-oriented CRS model for the 
year 2011 and 2015. The static Model I shows which PG is 
able to generate the most efficient output in the form of the 
number of visitors and the number of exhibitions organized 
per given year via its available inputs—the number of 
employees and the number of collection items. The ineffi-
cient galleries should decrease the number of employees 
and the number of collection items because they do not 
achieve efficient outputs in the form of the number of visi-
tors and the number of exhibitions. The results of the static 

Figure 5.  Decomposition of the Malmquist Index for Model I.
Source. Own computation.
Note. PG = public gallery; MI = Malmquist Index; EC = efficiency change; FS = frontier shift.
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efficiency for 2015 show that PG8 and PG11 are very 
strongly inefficient in comparison with other galleries. 
While in the case of PG8 the inefficiency can be explained 
by the reconstruction of the building and by the decrease of 
the number of visitors due to this to one fifth of the original 
state, in the case of PG11, the inefficiency is caused by a 
high number of employees and a low number of visitors. 
The galleries PG16, PG17, and PG18 should also deal with 
the decrease of the number of employees and the number of 
collection items or with the increase of outputs. The 
dynamic Model I estimates the change in time, thus the pro-
ductivity that consists of the change of the technical effi-
ciency and the change of the production frontier. The results 
show that 58% of the regional public galleries improved 
their productivity in 2015 when compared with 2011. 
However, this does not mean that these galleries were fully 
efficient in 2015.

The second model (Model II) estimates the allocative 
efficiency according to the output-oriented CRS model 

for 2011 and 2015. The static Model II tests which 
regional public gallery spent its income (in the form of 
outputs) in the most efficient way on its inputs (wages 
and operating expenditures). The inefficient galleries 
should increase their outputs—three types of income 
(income from the public budgets, from own services, and 
other income) if they want to maintain the current level 
of their inputs. The five least efficient galleries in 2015 
(PG4, PG11, PG1, PG6, and PG14) in comparison with 
other galleries spent all or the majority of the income on 
the payroll expenditures and on their operation in the 
form of the payments for energy and material. Because 
the highest portion of the galleries’ income comes from 
the public budgets, which is supported by the low finan-
cial self-sufficiency or the high degree of financial 
dependence, it can be stated that the inefficient galleries 
spent the public funds inefficiently in comparison with 
other galleries in the set in the same year. The dynamic 
Model II, as it was in the case of the dynamic Model I, 

Figure 6.  Decomposition of the Malmquist Index for Model II.
Source. Own computation.
Note. PG = public gallery; MI = Malmquist Index; EC = efficiency change; FS = frontier shift.

Table 4.  Aggregate Results of the Dynamic Efficiency for the Period From 2011 to 2015.

19 PGs

Model I Model II

MI EC FS MI EC FS

Number of ↑ 11 10 11 12 11 6
Number of → 0 2 0 0 3 0
Number of ↓ 8 7 8 7 5 13
∅  of the set 1.052 1.174 0.961 1.131 1.130 1.003
σ of the set 0.798 1.188 0.241 0.260 0.207 0.174

Source. Own computation.
Note. PGs = public galleries; MI = Malmquist Index; EC = efficiency change; FS = frontier shift.
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tests the change of productivity and the change of effi-
ciency and of the production frontier within it. The 
results show that 63% of the public galleries improved 
their productivity in 2015 when compared with 2011. 
However, this does not mean that these galleries were 
fully efficient in 2015.

According to the results, the most jeopardized gallery 
seems to be PG11 that had the worst results in both models 
(Models I and II).

In relation to the hypotheses set, it can be stated as 
follows:

•• More comparable (more balanced) results of the static 
efficiency are achieved by the regional public galler-
ies in the allocation model (Model II) than in the tech-
nical model (Model I) in both studied years 2011 and 
2015. H1 was corroborated:

•• Dynamic changes of efficiency—the improvement 
and decrease—are being achieved by the regional 
public galleries more, but not significantly more, in 
Model I than in Model II. H2 was not corroborated.

Based on the performed analysis of the inputs, outputs, 
and on the assessment of the static and dynamic efficiency, 
the direct gaps in the efficiency of the public galleries can 
be detected. The direct gaps in the efficiency are limited 
by the selected inputs and outputs and by the nature of the 
set of regional public galleries being studied. The techni-
cal gaps are related to the performance parameters (Model 
I) and the allocative gaps are related to the financial 
parameters (Model II). Based on the data, reports dis-
closed (see the annual reports of the public galleries) and 
the published results of empirical analyses (e.g., Basso & 
Funari, 2004; Brida et al., 2016; Camarero et al., 2011; 
Cuffe, 2018; Prinz et al., 2015; Tubadji et al., 2015), the 
indirect factors influencing the efficiency of the regional 
public galleries can be identified. These factors were not 
included in the models being assessed as the inputs and 

outputs, but they explain their size and trends. Thus, they 
are also limited by the selected inputs and outputs. In 
Table 5, the direct and indirect gaps of a technical and 
allocative nature are determined, influencing the effi-
ciency of the public galleries.

Conclusion and Discussion

The issue of the efficiency of cultural institutions—public 
galleries—can be dealt with from two perspectives—the 
technical and allocation, as it is supported by this article. 
Although both perspectives work with the same set of the 
public galleries in the same period of time, they bring dif-
ferent results. It is caused by the nature of the selected 
inputs and outputs that limit the expression of the effi-
ciency this way. Nevertheless, they differentiate the gaps 
in the efficiency of a technical and allocation (financial) 
nature.

The technical efficiency estimates the actual performance 
of the public galleries, especially from the perspective of 
visitors—direct users of the services of the public galleries, 
and the offering in the form of the expositions organized. 
Within the set of 19 public galleries being assessed, only four 
galleries were fully efficient in 2015, and the average effi-
ciency of the set being assessed was 70%. In 2015 when 
compared with 2011, 11 public galleries improved their pro-
ductivity. The results of the technical efficiency also reveal 
the leaders (the fully efficient galleries) in the given set that 
are the suitable benchmarking examples for other, inefficient 
public galleries. For comparison, Basso and Funari (2004) 
were evaluating the technical efficiency of 15 museums in 
Italy. These authors focused their attention on the efficiency 
of the museum’s area in square meters and of the employees 
of the museum in relation to the achieved revenues from the 
entrance fee, number of short-term exhibitions and other 
museum’s activities. The result of their evaluations was that 
the total efficiency of museums was significantly influenced 
by the size of the exhibition area of the museum in square 

Table 5.  The Gaps in the Efficiency of the Public Galleries.

Direct Indirect

Technical A high number of unproductive employees in relation to the 
number of visitors (researchers, curators, accountants, 
restorers), a high number of collection items—
unattractive for the visitors in relation to the number of 
visitors and the number of expositions (exhibition)

The size and the cultural importance of the seat city of the 
gallery, the gallery’s location in the city, the time, price and 
the commuting accessibility of the gallery, tourism and its 
support in the region, the number of foreigners visiting 
the gallery, innovation, weather, management’s capabilities

Allocative High expenditures on the wages of employees and 
high expenditures on the operation—energy, repairs, 
material—in relation to the total income, low own income 
from the entrance fee and low other income (from the 
sale, renting and services)

Unproductive space of the gallery (halls, archives, storages, 
offices), layout, the size and age of the gallery building, high 
prices for energy and purchase of material and services, 
the subsidy policy of the region, management’s capabilities
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meters. The museums with smaller areas were more effi-
cient. The size of the exhibition area of the museum cannot 
be altered by the management in a short-term, or sometimes 
it cannot be altered at all. Therefore, the inclusion of this 
parameter in the input-oriented models for a strongly differ-
entiated set from the perspective of the museum’s area size is 
misleading.

The results of the technical efficiency indirectly cor-
roborate, similarly to the knowledge of the authors (Brida 
et al., 2016; Ochrana et al., 2018; Plaček, Půček, & 
Šilhánková, 2017), that the higher attendance of the indi-
vidual galleries can be influenced by the active approach 
of the gallery’s management that flexibly reacts to various 
preferences of visitors and can better utilize the collection 
items available, not only via permanent expositions but 
also mainly via the short-term exhibitions organized. A 
higher number of exhibitions with various orientations has 
the potential to attract a higher number of visitors (this is 
related to their individual preferences and interests in a 
particular field of art, for example, the Baroque period, 
modern art, creative photography, and other), and they are 
more likely to visit the gallery repeatedly. A key factor of 
the technical efficiency of public galleries is the number of 
visitors. The question is “Who is a visitor of a public gal-
lery?” but also “When is a public gallery visited the most?” 
Is it during vacations, holidays, and festivals or during a 
specific season of the year, or in a particular weather? 
Cuffe (2018) researched the relationship between the 
attendance of museums and rainy weather. Based on 
empirical analysis, he proved that the number of visitors of 
museums was 3 times higher during the rainy days in com-
parison with ordinary days. It is being revealed that not 
just the local residents but also the tourists prefer visiting a 
museum during the days of bad weather.

The allocative efficiency estimates the income efficiency 
of galleries, thus the efficiency of the utilization of the pub-
lic funds. Within the set of 19 public galleries being assessed, 
seven galleries were fully efficient in 2015 and the average 
efficiency was 90%. In 2015, in comparison with 2011, 12 
public galleries improved their productivity. Nevertheless, it 
is necessary to emphasize that the public galleries spend 
80% of the public income on average on the payroll expen-
ditures and common operating expenditures that they are 
designated for as well. For this reason, the results of the 
allocation efficiency were less differentiated than the results 
of the technical efficiency. The public galleries are not being 
sufficiently motivated by the public administration to per-
form other activities that would increase their other income. 
Blanco and Álvarez (2018) also came to a conclusion that 
the cultural organization was using the expenditures on the 
workforce and on the administration of the public property 
inefficiently for a long time. Nevertheless, it was reporting 

an improvement of the technical and allocation efficiency 
within the studied period.

The results of allocative efficiency of public galleries at 
the level of regions in the Czech Republic are indirectly 
but significantly affected by the possibilities of regional 
public budgets, by the structure of demand for public ser-
vices, and by the preferences of the regional government 
within the field of culture. This is proved by the research 
work of Ochrana et al. (2018) as well as by the high rate of 
financial dependency or low self-sufficiency of public gal-
leries in the Czech Republic. Another proof was found in 
the foreign research work of Hakosen and Loyland (2016) 
who researched how the Norwegian municipalities allo-
cated their free budget funds into the services within the 
field of culture. The above-mentioned authors also came to 
a conclusion that the Norwegian municipalities differ in 
the allocation of public funds into the culture in relation to 
the demographics of the region. The demand for services 
within the field of culture is often being pushed out by the 
demand for educational, health, and social services.

Overall, the results gained are in concord with the gen-
eral social trends and with the conclusions of other authors. 
Johnson and Thomas (1995, 1998)—similar to Del Barrio 
and Herrero (2014)—state that the public galleries and 
museums positively influence the income of other cultur-
ally oriented institutions and other entities in their vicinity. 
This trend is strengthened by the increase of leisure time of 
the potential customers and their growing demand for the 
adventure city tourism. Johnson and Thomas (1998) were 
right to assume the emergence of new, specialized muse-
ums that will have to flexibly react to the technology 
advances in the field of information and communication 
technology, but to the more diverse market as well. The 
above-listed assumptions defined within the conditions of 
the United Kingdom 20 years ago are fully reflected in the 
content of the current Cultural Policy of the Czech Republic 
for the period from 2015 to 2020, which clearly reacts to 
this with a delay.

A question for a broader discussion is whether, regard-
ing the social benefit and interest, the inefficiency of pub-
lic galleries is less significant than the positive externalities 
being produced by them in the form of accessible cultural 
services. This is discussed by Vavrek and Bečica (2020) 
within the context of public theaters, and by Vrabková 
(2019) in relation to public libraries. Another perspective 
to be applied to the above-stated situation is that if posi-
tive externalities of galleries or other cultural services 
being supported from the public budgets cannot be exactly 
measured, then the most reliable indicator of their effi-
ciency as well as the level of positive externalities is rep-
resented by the number of visitors (users) of these cultural 
services.
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