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ABSTRACT

Efficiency is one of the most decisive factors in an industry’s productivity and competitiveness. However, Spanish
and international economic literature has given little attention to measuring efficiency in some fields of activity, like
the lodging industry due to the intangible nature of its services. The aim of this paper is to measure the technical
efficiency of a sample of fifty mid-range Balearic tourist accommodation units specializing in the sun and sand
market using Data Envelopment Analysis (DEA) and to explain observed differences in the results according to
seasonal patterns in tourism activities and other characteristics of the accommodation units.
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RESUMEN

La eficiencia es uno de los factores que incide de forma mas decisiva sobre las ganancias de productividad y
competitividad de una industria. Sin embargo, en algunos segmentos de actividad, como el de la hosteleria, la
medicion de la eficiencia ha sido escasamente tratada por la literatura econdmica aplicada, tanto a nivel nacional
como internacional, debido, en gran medida, al caracter intangible de las actividades de servicios. En este contexto, el
presente trabajo tiene como objetivo medir la eficiencia técnica de una muestra de cincuenta establecimientos de
alojamiento turistico de las Islas Baleares, a partir de la aplicacion del analisis envolvente de datos (DEA) y explicar
las diferencias observadas en los resultados de acuerdo al patron estacional de la actividad turisitica y a otras
caracteristicas de los establecimientos de alojamiento considerados.
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1. INTRODUCTION

Business efficiency is one of the factors that is most directly influential on an
industry’s productivity gains and, therefore, on the competitiveness and long-
term survival of companies. In some sectors, however, like the hospitality in-
dustry, economic literature has given little attention to measuring efficiency,
mainly due to the intangible nature of its services (McLaughlin and Coffey,
1990; Gronroos and Ojasalo, 2004).

Growing competition in international tourism is strongly linked to the
supply’s capacity to adapt to a changing, increasingly discerning demand (Rey-
nolds, 2003). Consequently, factors that have traditionally represented a strong
competitive advantage in the provision of tourism services —prices and costs—
are no longer sufficient, particularly in destinations where the abandonment of a
national monetary policy has led to the loss of an instrument that was occa-
sionally able to alleviate falling competitiveness, albeit in a temporary short-
term way (Such and Zamora, 2006). Additionally, the increasing expansion of
world tourism over the last two decades has led to a greater diversity of destina-
tions, mainly in the form of a growing number of alternative destinations in the
Mediterranean, such as North Africa, or the Near East and Eastern Europe,
together with a boom in destinations in different parts of Asia and the Pacific
(UNWTO, 2005). Thus, identifying factors that determine the long-term compe-
titiveness of the lodging industry necessarily implies an analysis of productivity
gains through increased business efficiency, reflected by the activities of mana-
gement bodies and, more specifically, their capacity to manage and allocate
available resources (Anderson et al., 2000). Thus, one research area of prime
importance is the development of tools that can be used to quantify and explain
levels of business efficiency, since they are a useful source of information in
decision-making regarding factors that can guarantee positive mid and long-
term results.

It must also be noted that, generally speaking, decision-making in tourism
management takes place in a scenario characterized by a high degree of seaso-
nality. Normally, seasonality is associated with two basic factors: climatological
changes that affect the activities on offer at tourist destinations (sunshine and
beaches, skiing etc) and certain social factors that are mainly attributable to
policies on paid leave and school holidays. Numerous studies have tackled the
problem of seasonality in a variety of different destinations, such as Aguil6 and
Sastre (1984) for the Balearic Islands, Yacoumis (1980) for Sri Lanka, Owens
(1994) and Wilton and Wirjanto (1998) for Canada, Donatos and Zairis (1991)
for Crete, and Jeffrey and Barden (1999) for English hotels. For the supply,
seasonality represents a problem, not just because of low returns on investment
and problems finding and hiring full-time staff (Ashworth and Thomas, 1999;
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Krakover, 2000), but also because of the temporal effects in terms of efficiency
and the capacity of tourist facilities (Sutcliffe and Sinclair, 1980).

The aim of this study is to measure the efficiency of a sample of fifty acco-
mmodation units specializing in the sun and sand market in the Balearic Islands
by applying Data Envelopment Analysis (DEA) techniques and analysing
whether differences in efficiency can be detected based on the their different
opening periods according to the seasonal pattern of the tourism activity. The
results will also be explained according to the characteristics of the accommo-
dation units in question. For the purpose of our study, a survey was specifically
designed on the activities of Balearic accommodation centres in 2004 and sent
out to units. This was used to gather data for the input and output-related
variables used in the model, together with information on their opening period,
certain main characteristics, and the context in which they operate.

In the following section, a brief description is given of the methodology that
was used to measure efficiency, the sample group, and the variables that were
chosen to carry out the study. In the third section, a presentation is made of the
efficiency results, together with their interpretation, testing whether there are
significant differences that can be attributed to seasonality or to other relevant
variables. Finally, in the fourth section, an outline is made of the main conclu-
sions of the study.

2. AN ASSESSMENT OF EFFICIENCY
2.1. Methodological Background

The efficient allocation of resources has become one of the traditional goals
of economic science insofar as it attempts to study human behaviour as a
relationship between ends and scarce means that have alternative uses (Robbins,
1992). A concern for productive efficiency is most prevalent in sectors like the
hotel trade, given its high level of competition where inefficiency forces compa-
nies out of business.

Nonetheless, efficiency is a relative concept that emerged by comparing the
behaviour of a set of similar businesses or decision-making units. Measure-
ments are based on the distance that separates businesses from a frontier
function, estimated by taking the best practices observed for the chosen set. The
definition of this frontier is often approximated using parametric methods, such
as stochastic frontiers, or non-parametric ones, as is the case of Data Envelop-
ment Analysis (DEA) techniques. Data Envelopment Analyses involve the
application of mathematical programming techniques. Introduced originally by
Charnes, Cooper and Rhodes (1978) based on a seminal study by Farell (1957),
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a technical efficiency index is drawn up by resolving a mathematical optimi-
zation problem.’

The DEA technique chosen for this study makes it possible to assess effi-
ciency in multioutput scenarios, while also ensuring a high level of flexibility
by establishing relatively unrestrictive hypotheses in the definition of a
production possibility set. All this is suited to circumstances in which the tech-
nology that relates the inputs and outputs of the production process is neither
known nor observable, as is the case of the lodging industry. In this respect,
most empirical efficiency analyses of the hotel sector have opted for DEA
techniques as the assessment method (Morey and Dittman, 1995; Johns et al.,
1997; Anderson et al., 2000; Avkiran, 2002; Brown and Ragsdale, 2002; Hwang
and Chang, 2003; Barros and Alves, 2004; Chiang et al., 2004; Parra et al.,
2004; Sigala et al., 2005; Barros, 2005; Wang et al, 2006). Among the major
studies reviewed, Annex 1 summarizes those that address the preparation of the
sample in order to ensure maximum homogeneity of the units, as well as the
design of a specific questionnaire aimed to determine the most relevant outpus
and inputs.

In specifying the optimization problem to be resolved, it is important to
ensure the homogeneity of the accommodation units under analysis, to deter-
mine the type of returns to scale (constant or variable) and include them in the
construction of the efficient frontier, and lastly to decide upon the approach to
be taken when measuring efficiency (input or output). In this study, since the
tourist accommodation units in question operate in a highly competitive market
with few entrance and exit barriers, offering a tourist product with a very low
level of differentiation, the assumption of constant returns to scale seems to be
the most appropriate as a long-term equilibrium condition (Anderson et al.,
1999; Henderson and Quandt, 1980), although most available empirical studies
do not specify a particular hypothesis. Additionally, since in this case the tourist
product is generally marketed and sold through tour operators and price is the
main variable that determines sales, priority is understood to be given to cost
control by adjusting the consumption of resources. All this supports the hypo-
thesis that an input-oriented approach —which measures efficiency by assessing
the necessary input ratio for the production of a certain level of output— is the
most suitable one, in contrast with an output-oriented approach, which would be
market-oriented and based on differentiation in relation to close rivals.*

Thus the model is formulated as follows:

! Farell himself had already suggested using linear programmes to draw up a technical efficiency
index (Farell and Fieldhouse, 1962) and by Boles (1996).

2 According to Fire and Lovell (1978), under the hypothesis that the production function displays
constant returns to scale, the measurement of technical efficiency using an input or output-
oriented approach is the same, although the interpretation of the results is not.
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min, .6,
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where x;. and y; are the vectors of utilized input (r) and produced output (),
respectively, for each decision-making unit (i), A is a weighting vector used for
comparison purposes with all remaining decision-making units, and 4 is a scalar
whose minimum value indicates the said unit’s level of technical efficiency.

The aim is to identify a linear combination of other units, for each decision-
making unit, capable of producing at least the same amount of outputs while
consuming fewer inputs. Thus it can be inferred that if the said linear combi-
nation does not exist, the decision-making unit is efficient (6=1), while in the
opposite case the decision-making unit displays a certain level of inefficiency
(1-6;) in relation to its reference group.

2.2.Data Set and Selected Variables

In this study, a homogeneous sample of 50 mid-range tourist accommodation
(3 star) units were used, 22 of them hotels and 28 apartment hotels. All the units
are located in coastal areas of the Balearic Islands and are clearly oriented
toward the sun and sand holiday market, offfering a very standardized and
seasonal product. The necessary data for our analysis was drawn from a speci-
fically designed questionnaire distributed afther the begining of the high sesa-
son. The survey gathered information for the input and output variables used in
the model, together with the accommodation units’ yearly opening period (thus
making it possible to measure the seasonality of the supply) and other relevant
variables for interpreting the results (certain characteristics of the accommo-
dation units and the context in which they operated, some of which are shown in
Table 1).

Given the non-parametric nature of DEA techniques, it is crucial to select the
right variables since it largely affects the results of the estimated model because
robustness cannot be statistically tested (Pedraja and Salinas, 2004).?

3 This problem is being tackled in numerous studies aimed at equipping DEA techniques with
properties that bring it in line with econometric models (see Simar and Wilson [2000] for a
summary of the current state of affairs).
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Table 1
Main characteristics of the accommodation units

% No. years with %

Accommodation % Repeat main tour No. Months Maiorit

unit Profits/Income > beds open ajority
visits operator nationality

E1 9% 15% 7 312 6 80%
E2 2% 30% - 268 10 100%
E3 20% 20% 5 226 12 40%
E4 14% 30% 8 178 10 90%
E5 28% 20% 10 386 6 90%
E6 27% 15% 3 292 7 50%
E7 30% 5% 3 376 7 80%
E8 35% 20% 8 694 7 50%
E9 36% 30% 8 555 7 70%
E10 30% 25% 3 328 6 55%
E11 35% 20% 2 570 6 100%
E12 32% 10% 4 552 11 67%
E13 18% 15% 4 432 10 94%
E14 34% 7% 6 363 9 46%
E15 40% 5% 6 152 5 55%
E16 52% 7% 6 188 7 93%
E17 46% 4% 6 544 6 82%
E18 6% 15% 10 400 6 96%
E19 8% 10% 10 237 6 98%
E20 25% 20% 3 220 6 40%
E21 38% 15% - 336 6 -
E22 25% - - 220 6 40%
E23 18% - - 400 7 -
E24 3% - - 163 6 -
E25 23% - - 370 6 -
E26 20% - - 165 6 -
E27 14% - - 362 6 -
E28 23% 13% 30 564 10 89%
E29 52% 13% 6 198 10 87%
E30 13% 20% 22 292 10,5 87%
E31 57% 20% 24 156 10,5 96%
E32 24% 25% 28 474 9 62%
E33 38% 14% 26 710 6 61%
E34 14% 3% 15 471 5 40%
E35 32% - - 650 7 -
E36 40% - - 900 7 -
E37 33% - - 812 6 -
E38 34% - - 350 6 -
E39 30% - - 452 9 -
E40 26% - - 302 7 -
E41 30% - - 930 9 -
E42 23% - 7 596 7 61%
E43 17% - 5 199 6 48%
E44 22% 11% 7 520 6 48%
E45 53% 15% 25 480 7 42%
E46 29% 25% 15 564 6 75%
E47 19% 15% 30 310 12 60%
E48 18% - 40 157 6 48%
E49 2% 40% 29 175 8 99%
E50 39% - - 414 7 67%

Source: Own elaboration.
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In this respect, the output was approximated using the following variables,
which are understood to be representative of the service offered by the accom-
modation units:

e y;: the ratio between the operating income per room of each accommoda-
tion unit and the mean value for the sector.

o y,: the number of stays that were sold.
¢ y;: non-accommodation-related operating income.

At the same time, with respect to the selection of the production factors, the
importance of the human factor in the provision of hotel service justifies the
choice of personnel costs as a determinant of the product, while the current
expenditure on goods and services has been considered representative of resour-
ce consumption. It has also considered the capital factor taken into account the
number of beds available. The utilized inputs were included based on the follo-
wing variables:

e x: staff expenses.
® x,: non-staff-related operating expenses.

e x;: available beds.

3. EMPIRICAL RESULTS

When the model specified in [1] was estimated, the results that were ob-
tained (shown in Table 2) give the technical efficiency value (CCR) of all the
units in the sample. In this case, the efficient frontier is demarcated by 15
accommodation units, which have a technical efficiency value equal to one. The
remaining accommodation units have either a higher or lower level of efficien-
¢y, depending on their distance from the efficient frontier.

In aggregate terms, the mean value of the technical efficiency index for the
whole sample is 0.876. If we just take accommodation units that display some
level of inefficiency, the mean value drops to 0.823, which implies that, on
average, these centres should reduce their consumption of inputs by 17.7% to
reach the frontier and thus be considered efficient. It should be noted that the
high level of overall efficiency that was obtained is coherent with the reality of
the Balearic tourist industry, given its mature, highly competitive nature and the
fact that it has achieved a long-run equilibrium with highly inefficient units
having gone out of business*. To give an example, accommodation unit E34 has

&

The overall mark that is obtained is directly proportional to the number of variables incorporated
in the model and the homogeneity of the sample under analysis. Thus, the result obtained for the
Balearic Islands is considerably higher than that of other studies of other regions or countries of
the world that include a similar number of variables (Anderson et al., 2000; Hwang and Chang,
2003; Pestana and Mascarenhas, 2005; Wang et al., 2006).
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the lowest level of efficiency (0.537), indicating an overuse of inputs. This can
be overcome by reducing the inputs to 46.3%. For the purposes of comparison,
E34 can take the accommodation units in its reference group as a guide (ES,
E36 and E31). They are efficient accommodation units that achieve a level of
output similar to that of E34 with fewer inputs.

Table 2
Technical efficiency scores of the Balearic lodging industry

Accommf)dation CCR Reference group Frequency Ranking

unit efficiency

E31 1.000 E31 22 1
E12 1.000 E12 18 2
E20 1.000 E20 15 3
E16 1.000 E16 13 4
E41 1.000 E41 13 5
ES8 1.000 E8 12 6
E49 1.000 E49 11 7
E9 1.000 E9 9 8
E3 1.000 E3 4 9
E36 1.000 E36 3 10
E38 1.000 E38 3 11
E46 1.000 E46 3 12
E50 1.000 E50 3 13
E22 1.000 E22 2 14
E1 1.000 E1 1 15
E23 0.993 E41.E20.E12 0 16
E18 0.990 E41.E38 0 17
E4 0.982 E31.E16.E3 0 18
E45 0.948 E46.E12.E9.E31 0 19
E42 0.944 E20.E36.E41.E8 0 20
E15 0.941 E20.E8.E31 0 21
E47 0.937 E12.E16.E9.E49 0 22
E40 0.931 E31.E41.E20.E12 0 23
E37 0.925 E41.E38 0 24
E11 0.920 E9.E46.E31.E50.E8 0 25
E26 0.913 E31.E8.E16.E20 0 26
E27 0.903 E41.E20.E12.E49 0 27
E13 0.865 E41.E31.E12 0 28
E14 0.861 E46.E50.E8.E31.E12 0 29
E24 0.857 E49.E3.E20.E31 0 30
E6 0.851 E31.E12.E16.E9 0 31
E19 0.850 E31.E38.E20 0 32
E7 0.844 E49.E8.E12.E31.E20 0 33
E2 0.834 E16.E3.E49 0 34
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Table 2 (continue)
Technical efficiency scores of the Balearic lodging industry

Accomumnic:datlon efficc(iielflcy Reference group Frequency Ranking
E30 0.801 E12.E16.E9.E49 0 37
E39 0.798 E12.E20.E3 0 38
E25 0.791 E8.E41.E20.E31.E12 0 39
E10 0.787 E49.E31.E9.E12.E16 0 40
E35 0.773 E49.E41.E20.E8 0 41
E43 0.744 E22.E16.E9 0 42
E44 0.742 E8.E36.E31.E41 0 43
E5 0.687 E12.E31.E20.E41 0 44
E33 0.662 E8.E20.E41.E31.E12 0 45
E28 0.661 E12.E16.E9.E49 0 46
E48 0.660 E16.E31.E50 0 47
E32 0.626 E9.E12.E16.E49 0 48
E17 0.611 E12.E31.E20.E41 0 49
E34 0.537 E8.E36.E31 0 50

Source: Own elaboration.

From the results that were obtained, shown in Table 3, it can be inferred that,
indeed, at a 10% significance level there are differences in efficiency depending
on the opening period of the accommodation unit. Thus, the optimal manage-
ment strategy seems to be to extend the accommodation unit’s period of activity
as long as possible throughout the year, competing to attract as many tourists as
possible, not just in the high season but during the rest of the year.

Table 3
Comparison of technical efficiency scores

Variable Groups n JeaiiEEl Sl L
efficiency deviation Whitney

Months open 5-6 23 0.840 0.141 -1.786
7-12 27 0.906 0.109 (0.074)
%Repeat visits <15% 12 0.796 0.152 -2.049b

>15% 21 0.907 0.113 (0.040)

Years with main tour operator <10 21 0.900 0.112 -1.884
>10 13 0.797 0.166 (0.059)®

o ) <25% 22 0.847 0.137 -1.684
eProfits/income >25% 28 0.898 0.118 (0.092)°

<350 23 0.900 0.100 -0.957

No. of beds

>350 27 0.855 0.146 (0.338)

#90% significance level
®95% significance level

Source: Own elaboration.
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It is important, however, to qualify the previous statement, because the ma-
keup of the Balearic tourist product and certain characteristics of the accommo-
dation units can, to a greater or lesser extent, condition their ability to attract
visitors once the high season is over, thus affecting decision-making. Thus cer-
tain factors that are hard to modify in the short and mid term influence the
likelihood of a hotel opening outside the high season, such as its location in
terms of its distance from the island’s capital and the availability of services for
activities carried out by tourists during the mid and low seasons (Capo et al,
2007).

Nonetheless, it can seen that improving the quality of services offered by
accommodation units has positive consequences in terms of efficiency. From
the tests that were performed, the accommodation units with the highest effi-
ciency values are those that attract a significantly higher percentage of repeat
visitors.” Evidently, smoothing drops in demand by attracting a loyal client
port-folio is fundamental, not only because it has a positive effect on the profit
and loss account but because it also facilitates better planning, savings on
resources and, in the last instance, improved efficiency. In this sense, it is
important to note that, according to data for the sample, the repeat visitation rate
is both directly and positively related to accommodation units with a higher
concentration of a limited number of nationalities. Thus specializing in a certain
market makes it possible to offer a better relative standard of service, since this
service can be better adapted to suit guests’ expectations, leading to improved
satisfaction and consequently the degree of loyalty shown by the percentage of
recurrence, which ultimately determines the yield obtained.® However, it must
also be taken into account that concentrating on a certain market means more
exposure to fluctuations in demand that occur in the tourists’ country of origin.

In contrast with the previous arguments, in some cases ensuring the loyalty
of tour operators, the main marketing and sales channel for Balearic tourist
products, does not lead to higher efficiency values. This relationship is clearly
understood within the Balearic tourist market, heavily dependent on few tourist
markets in which the concentration of intermediaries has been growing in recent
years. Threrefore, the results that were obtained show that accommodation units
that maintain a longer-lasting relationship with the main tour operator they work
with display lower efficiency ratios. This could be associated with a sales mana-
gement approach lacking in dynamism where agreements are maintained wi-

3 The correlation coefficient between the accommodation centre’s level of specialization in certain
nationalities and the repeat visitation rate is 0.31.

6 Although, the positive relationship, widely discussed in the tourist literature, between repetition,
service quality and satisfaction (see, among others, Appiah-Adu et al., 2000, Baker and Cromp-
ton, 2000; Tian-Cole and Crompton, 2003) suggests the inclusion of these variables in modeling
as an output, the complexity of measuring it is extremely difficult.
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thout any possibility of improving on initial conditions because the accommo-
dation unit does not seek alternatives to the main tour operator.

Whatever the case, the results confirm the abundant literature that points to
higher efficiency levels immediately leading to better profit and loss accounts
(Morey and Dittman, 1995; Brown and Dev, 1999). Thus accommodation units
with higher profit levels in proportion to the income they receive are those that
display better efficiency levels, once again confirming that differences in effi-
ciency are attributable to the management capacity of those who run them.

Despite all this, it is worth considering whether the differences in efficiency
that were observed might be attributable to the fact that inefficient units operate
at a suboptimal scale. However, the tests that were performed do not reveal sta-
tistically significant differences in efficiency rates according to the size of the
accommodation units under analysis, supporting the hypothesis of constant re-
turns to scale adopted in the formulation of the model.

4. CONCLUSIONS

Using Data Envelopment Analysis (DEA) techniques, this study measured
the level of technical efficiency of a set of 50 mid-range tourist accommodation
units located in coastal areas of the Balearic Islands with a sun and sand market
orientation. In terms of efficiency, the results reveal a high level of overall effi-
ciency coherent with the mature, competitive nature of the region’s tourist
industry.

One of the main peculiarities of tourism in the Balearic Islands must be its
strong seasonal pattern: a phenomenon that has led to the segmentation of the
financial year into three seasons with different levels of activity, since most of
the visitors come in the summer months. This forces management to decide on
the yearly opening period for their accommodation units.

According to the results that were obtained, the variable that captures the
number of months’ activity was significant in as much as it was proven that
longer opening periods lead to higher levels of efficiency and, additionally, to
greater client loyalty. Nonetheless, it must also be added that factors relating to
the characteristics of the accommodation units and the context in which it
operates also condition the opening period, explaining the differences in effi-
ciency that were observed.

An awareness of efficiency levels is mainly useful thanks to the information
that it provides for planning marketing strategies. From this point of view, any
initiative that helps offset a shrinking demand and increases the rate of repeat
visits, while encouraging a constant search for sales channels other than the
usual tour operator, will lead to the improved efficiency of the accommodation
units and to higher profits. At the same time, the efficiency analysis that was
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performed is useful in helping management to assess the position of the
accommodation units in relation to their rivals, in terms of the resources that are
used to produce one unit of output, so that benchmarking studies can be carried
out with a view to adopting “best-in-class” practices.

It is important to highlight how complex it is to incorporate the different
variables that determine the level of efficiency of a tourist accommodation unit,
given the intangibility of its output, the simultaneous nature of the provision and
consumption of the service, and the scarcity of indicators that include quality
parameters and take into account issues as significant as product differentiation
and service management.

Lastly, neither should we overlook the limitations of DEA techniques since
to a certain extent they condition the interpretation of the results. Thus the level
of efficiency that is obtained for each accommodation unit can only be inter-
preted in relative terms, because it is dependent on the sample group. However,
since decision-making units with a high degree of homogeneity are required for
DEA techniques —a factor that has been carefully observed in this study— this
guarantees the comparability of the results.
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Annex 1

Review of Input and Output Variables Used in the Dea Literature

Unit

Input variables

Output variables

Full-time workers in the accommodation

Income from rental of

department rooms
Wang etal. 49 hotels Taiwan, = Number of rooms
_ = Revenue from food and
(2006) 2001 = Dining and bar area b
h - . evarages
= Full-time workers in the catering .
= Other income
department
= Full-time workers
= Staff costs
Barros 42 hotels = Number of rooms = Sales
(2005) Portugal, = Total area of the hotel = Number of clients
1999-2001 = Book value of property = Number of stays
= Operating expenses
= External expenses
= Number of rooms
= Staff payroll of customer department
= Cost of management and other .
EXDENSES = Ratio of average occupancy
Sigala etal. 93hotels of 3 star, p = Number of stays
(2005) United Kingdom * Personnel expenses of the = Income non related with
accommodation department )
. accommodation
= Other expenses of the accommodation
department
= Total demand variability
25 hotels of 4 and Number of rooms = Performance index
Chiang et al. = Dining and bar area = Revenue from food and
5 stars :
(2004) Taiwan. 2000 = Number of employees drink
’ = Total expenses = Other income
= Full-time workers
Barros 42 state-owned = Staff costs = Sales
Alves (20%4) hotels Portugal, = Book value of property = Number of clients
1999-2001 = Operating expenses = Number of stays
= External expenses
Hwang and 45 hotels of 4 and = Number of full—tlme workers = Income and breakfast
} = Rooms available = Revenue from food and
Chang 5 stars Taiwan, | Dining Area drink
(2003) 1994-1998 9/ .
= Operating expenses = Other income
= Average price
46 hotels from = Complaints or grievances = Customer satisfaction
Brown and consumer = Efficiency of service of employees (scale of 0 to 100)
Ragsdale interviews dedicated to check-in and check-out = Total value of the
(2002) United Statés = Maintenance establishment according to
= Total number of hotels in the U.S. the client (scale of 1 to 5)
= Total number of rooms in the U.S.
Avkiran Q23 hotlelsd : :umger o; fuII-t|trpe work:rs « Total Revenue
(2002) ueensland, umber of part-time workers = Ratio of occupation
Australia = Number of beds
= Full-time workers
= Number of rooms
Anderson et 48 hotels « Expenses related to leisure Total Revenue
al. (2000) United States . = Other income
= Expenses for meals and drinks

Other expenses
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Annex 1 (continue)
Review of Input and Output Variables Used in the Dea Literature

= Number of_ rooms available at night « Number of rooms sold per
= Total working hours )
Johns et al. 15 hotels, « Catering expenses night
(1997) United Kingdom 9 expe . = Total number of clients
= Costs of public services (water,
. = Income from beverage
electricity, ...)
= Cost of rooms
= Energy expenditure = Total sales
Mo'rey and = Salaries = Level of service provided
Dittman 54 hotels .
(1995) = Salaries and expenses for non-salary = Market share
publicity = Growth rate

= Fixed costs

Source: Own elaboration.
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