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Two-Stage Data Envelopment
Analysis of Spanish Regions: Efficiency
Determinants and Stability Analysis

José Solana-lbafnez', Manuel Caravaca-Garraton?, Lorena Para-Gonzalez'

The purpose of this paper is to examine the hypothesis that the efficiency of Spanish tourism regions

for the period 2005-2013 is determined by a group of contextual variables. In contrast with moni-
toring reports based on descriptive methods, this paper uses the Data Envelopment Analysis (DEA)
bootstrap semiparametric procedure to investigate efficiency determinants. An innovative analysis
addresses the problem of the stability of efficiency estimates of random changes in the isolated ex-
ogenous variables. The statistical significance of the potential attractors can offer a tool for strategic
decisions, and no previous work compares the stability analysis results to the estimates derived from
the two-stage algorithm. The model appropriately fits the data, with all the coefficients being of the
correct sign and statistically significant. Hence, the fact that the exogenous variables influence the
hypothesis is confirmed by the results, and the stability analysis helps to verify the significance of each
variable. We also extend the traditional DEA analysis by exploring efficiency and productivity changes
using the slacks-based measure (SBM) model and the bootstrapped Malmquist index approach to

data envelopment analysis (DEA); destination performance; efficiency determinants; stability
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1. Introduction

The Spanish-European tourism industry has recently
experienced some of the most challenging times in its
history. In 2010, recovery in Spain followed the global
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trend; in 2012, Spanish tourism revenues generated a
surplus of 31,610 million euros, which was sufficient
to cover the trade balance deficit of approximately
123%. Taking the information published by the Span-
ish Institute of Tourism Studies into consideration, it
is extraordinary that at the end of 2015 (November),
the cumulative number of tourists had reached 64.6
million (65 million at the end of 2014), with a 2.2% of
year-to-year variation rate (5.6% at the end of 2014)
and a cumulative year-to-year rate of 3.8% (7.1% at the
end of 2014).

Vizja Press&IT

259



260

| Vol.10 | Issue3 | 2016 | 259-274

In the current scenario of great pressure from the
competition, performance is becoming a key issue.
In recent decades, the Destination Competitiveness
Theory body of research has served as the basis for a
number of studies, particularly in conceptual mod-
els such as Crouch and Ritchie (1999; 2005), Ritchie
and Crouch (2000b; 2003), Mazanec, Wober and Zins
(2007), Crouch (2007; 2011), Benito-Ldpez, Solana-
Ibafiez and Lépez-Pina (2014) and Assaf and Josiassen
(2016). Emphasis has been placed on the clear need to
direct research towards a better understanding of the
attributes of competition. As a consequence, a growing
number of initiatives has supported the need to mea-
sure and monitor tourist destinations. The 2015 Travel
and Tourism (T&T) Competitiveness Index (TTCI)
from the World Economic Forum (WEF) reveals that
the world’s leading country is Spain. The concern has
sparked similar initiatives at the national level, such as
the MONITUR report on Spanish Regions (also called
Autonomous Communities - ACs).

Competitiveness refers to the ability to gain an ad-
vantage from available resources. However, the present
study aims to extend the literature in Tourism Destina-
tion “Performance” by determining whether Spanish
regions are using their resources optimally, or to what
extent a destination is maximizing its outputs from its
inputs. This paper therefore focuses on efficiency and
productivity, as well as on testing the significance of
the determinants potentially affecting performance.

First, this paper contributes to this objective
through its use of Data Envelopment Analysis (DEA),
an internationally accepted mathematical technique
for measuring efficiency. We exploit the advantage
that resource utilization in technical efficiency is
viewed as an approximation of destination perfor-
mance. Using this technique, we assess the position of
each of the 17 Spanish regions, or autonomous com-
munities (AC), for the period 2005-2013, according
to their levels of the chosen discretional variables (in-
puts and outputs) for the defined measure. We extend
traditional DEA analysis by exploring the slacks-
based measure (SBM) model to ascertain the best
performing destinations. In addition, a bootstrapped
Malmquist index approach is also presented to obtain
total productivity growth estimates.

Second, this work will analyze the hypothesis that

the efficiency of Spanish tourism regions is deter-
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mined by a group of contextual or exogenous vari-
ables that can explain the level of efficiency. This anal-
ysis is conducted by applying the Simar and Wilson
(2007; 2011) procedure to bootstrap the DEA scores
with a truncated regression to estimate the effect of
a selection of factors on robust DEA estimates. The
identification of tourism performance determinants
is not an aim of this study, however, as this has al-
ready been investigated in other works such as Assaf
and Josiassen (2012; 2016).

Third, to determine the significance of each vari-
able, an innovative analysis is included with the goal
of studying the efficiency estimates and stability given
small changes in the isolated variables of the problem.
For this purpose we define the Stability Coefficient,
whose magnitude reveals the effect of each exogenous
variable in the efficiency estimates, thus complement-
ing the estimates derived from the Simar and Wilson
(2007; 2011) algorithm.

The study is important because the significance
or non-significance of a certain factor can provide
tourism policymakers with accurate information
for future strategic decisions. Moreover, no previous
work has compared stability analysis results to the es-
timates derived from the two-stage double bootstrap
algorithm used.

This paper is organized as follows. In the next sec-
tion, the theoretical framework is presented. The third
section explores the methodology. The fourth section
is devoted to the sample and variables chosen for the
first-stage and second-stage DEA analysis. In Section
5, we present the results of the DEA basic radial and
SBM models, as well as the productivity growth esti-
mates and the analysis of the efficiency determinants
obtained from applying the two-stage procedure to
Spanish regions for the period 2005-2013. Finally, we

present our conclusions.

2. Theoretical framework

International tourism has the potential to be a driv-
ing force in the economies of industrializing countries
during the 21st century, especially in Asia. Countries
like Spain must develop strategies to make use of their
comparative advantages to achieve competitive ad-
vantage, since, as Gooroochurn and Sugiyarto (2005,
p. 25) predict: “the issue is especially important for

countries that rely heavily on tourism”. Strong competi-
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tion remains a critical factor in Europe, where provid-
ers struggle to contain prices because tourists travel
nearer to home and for shorter periods. In Spain, the
government gives significant priority to the Travel and
Tourism (T&T) sector; the government collects com-
prehensive data on it the and makes strong efforts to
attract tourists through destination marketing cam-
paigns. That said, during the last five years businesses
have been forced to react with offers, discounts and
deferred payment options.

It is therefore noteworthy that managing destina-
tion competitiveness has become a major topic of in-
terest, and many researchers have studied its concepts,
models and determinants: a good overview can be
found in Mazanec et al. (2007), Tsai, Song and Wong
(2009), Crouch (2011), Assaf and Josiassen (2012),
Benito-Lopez et al. (2014) or Marco-Lajara, Ubeda-
Garcia, Sabater-Sempere and Garcia-Lillo (2014). The
initial group of studies has sought to develop general
models and theories of destination competitiveness. In
the 1990s, Crouch and Ritchie established a compre-
hensive framework for tourism destination manage-
ment - Crouch and Ritchie (1994; 1995; 1999; 2005),
Ritchie and Crouch (1993; 2000a; 2000b; 2003) — with
five main groups of destination competitiveness fac-
tors and 36 destination competitiveness attributes. In
this regard, Heath (2003) developed a model based
on Ritchie and Crouch (2000b), who established the
initial framework of destination competitiveness. Fur-
thermore, other models addressing this issue include
those by Dwyer and Kim (2003), Dwyer, Mellor,
Livaic, Edwards and Kim (2004), Enright and Newton
(2004) and Crouch (2011).

In line with this rising interest, indices such as WEF
TTCI, or the Spanish MONITUR, aim to measure the
factors and policies that make it attractive to develop
the T&T sector in different countries. The TTCI is
based on three categories, each of which comprises a
total of 14 pillars; within each pillar there are 75 final
variables. The scores obtained by country are com-
pared with those of the previous report; e.g., the final
report of 2015 contains detailed information regarding
each of the 141 countries covered by the study.

These TCCI type indices are descriptive, as noted
by Assaf and Josiassen (2012, p. 394) “While the TTCI
is probably the best known instrument used to rank na-

tions according to their travel and tourism competitive-
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ness, it is important to note that it is not a performance
index” ... “it is not possible from this index to determine
which inputs can be translated into industry perfor-
mance most efficiently”.

It must be determined whether a given tourism at-
tractor is statistically significant. This could provide
tourism policymakers with accurate information to
use to make successful future strategic decisions. The
TTCI calculates unweighted means, which implies
that factors are equally important. Put differently, in
Thailand, for example, the factor “hotel rooms” has the
same importance as “primary education enrollment’,
which may be cause for suspicion. Furthermore, the
impact of a competitiveness attribute on the destina-
tion relative to performance is a function of both the
importance of the attribute and the degree to which
destinations vary on the attribute. The same problem
can be addressed in Spain, where the MONITUR re-
port is of relevance and provides a comprehensive list
of determinants that drive tourism performance, and a
global index value of Spanish regions competitiveness
is analyzed (ACs).

Beyond the previously mentioned link with Tour-
ism Competitiveness, our goal is to study Tourism
Performance with a special focus on the methodologi-
cal aspects of the determinants of Tourism Destination
Performance covered by statistical analysis. Recent
publications have been devoted to investigating and
testing which determinants concretely affect tourism
performance, a main objective of this paper. The pro-
cedure consists of the development of a tourism per-
formance index using the Data Envelopment Analysis
(DEA) methodology, which involves the use of a linear
programming formulation to construct a non-para-
metric frontier over the data. The statistical properties
of DEA efficiency estimates can be explored via the use
of the bootstrap approach, making it possible to obtain
confidence intervals. The panel data structure is opti-
mal for measuring whether the productivity of Span-
ish regions has progressed or regressed over time, and
to this end, the Malmquist productivity index is used,
which is a quantity index defined using the distance
functions ratio and its classical decomposition. The
bootstrapping procedure can thereby be extended to
determine the statistical properties of the Malmquist
index. In this line, several studies examine productiv-

ity using frontier models such as DEA, and a good
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overview in this regard can be found in Assaf and Ag-
bola (2011), Fuentes (2011), Barros et al. (2011) and
Ribes, Rodriguez and Jiménez (2011).

The Simar and Wilson (2007) double DEA boot-
strap procedure is used to evaluate how efficiency
varies with the selection of determinants of tour-
ism destination performance. This two-stage pro-
cedure used is relatively novelty because only a few
very recent studies of this type can be found: Barros
and Dieke (2008b), Assaf and Cvelbar (2010), As-
saf and Agbola (2011), Barros, Botti, Peypoch, and
Solonandrasana (2011a), Assaf, Josiassen and Cvel-
bar (2012), Assaf, Barros and Josiassen (2012) or
Hathroubi, Peypoch and Robinot (2014) in the hotel
sector; Assaf, Barros and Machado (2011) in travel
agency business; Barros et al. (2011), Assaf and Jo-
siassen (2012) or Benito-Lopez et al. (2014) in the
destinations sector; Barros and Dieke (2008a), Bar-
ros (2008), Gitto and Mancuso (2010), Barros, Man-
agi and Yoshida (2010), Tsekeris (2011), Perelman
and Serebrisky (2012), Tsui, Gilbey and Balli (2014)
or Merkert and Assaf (2015) in the airport business,
or Assaf, Deery and Jago (2011) in restaurants.

Consequently, a fundamental novelty of the em-
pirical illustration presented will be the careful
attention conferred to the second-stage results de-
rived from two-stage DEA procedures. In this area,
a deeper analysis into the importance of each exog-
enous factor remains inconclusive. Accordingly, to
determine the significance of each exogenous vari-
able potentially affecting the efficiency of a group of
DMUs, this paper proposes an innovative analysis
with the goal of studying the stability of efficiency
estimates with regard to small changes in the iso-
lated variables of the problem. To provide new evi-
dence we use data from 17 Spanish regions over the
period 2005-2013. We select a group of well-known
Spanish tourism attractors and apply the Simar and
Wilson (2007) two-stage bootstrap algorithm and
illustrate how the SCs strengthen knowledge con-

cerning the significance of each considered factor.
3. Methodology
3.1. Data Envelopment Analysis

Farrell (1957) is the pioneering empirical work to

estimate efficiency scores, which has been popular-
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ized by Charnes, Cooper and Rhodes (1978) and
Banker, Charnes and Cooper (1984) through the
use of linear programming techniques. It supposes
a group of n DMUs, DMU},, j=1,2,...,n, for which
we consider a common set of “m” inputs, {xu}:lm,

and “s” outputs, {yd}J_:j. The production possibil-
s
ity set of all feasible input and output vectors, ¥, is

defined as follows:
lI":{(x,y) eR"R; :xcanproducey} (1)

We will assume an output orientation, i.e., the
Spanish tourism regions aim to maximize their ac-
tivity revenue (output) given the inputs. The Far-
rell output-oriented technical efficiency measure
for the assumption of constant returns to scale
(CRS) is derived by solving the following linear
programming (we label the DMU evaluated by the

subscript 0):

Max S
s.t.
xiOZZ/'ijij i=L2,....m
! (2)
8y, < ley,j r=12,...s
J

2,20 j=12...n

CRS measures the overall efficiency for each unit
(pure technical efficiency and scale efficiency). The
variable returns to scale (VRS) efficiency model,
by Banker et al. (1984), is estimated by restricting
X\=1; it provides measures of pure technical effi-
ciency. The scale efficiency score by Fire Grosskopf
and Lovell (1985) is obtained by dividing the CRS
score by the VRS score. The estimates of the effi-
ciency scores, Sj (j=1,2,...n), are bounded between
unity and infinity. A unitary value implies that the
observed production coincides with the potential
production and that the DMU is efficient. If it ex-
ceeds the unity, the DMU is not efficient.

As an alternative to conventional radial DEA
models, we also consider the Slack-Based-Measured
(SBM) model by Tone (2001). Its non-radial effi-
ciency measure draws on all inefficiency sources,
offering a more exhaustive explanation regarding
why a destination may become relatively efficient

or inefficient over time. The non-oriented CRS SBM
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efficiency measure is derived by solving the follow-

ing linear programming:

s.t. 3)

x,o—sf:Z/ijxi], i=1,2,....m
7

ym+s::2/1jyr]. r=12,...s
J

4,20 j=12,..,m 5 20Vi;s) 20Vr

The SBM efficiency score, 0, is between 0 and 1, con-
sidering that if 6=1, the region is efficient. When a
region becomes SBM efficient, all slacks (regional
input excesses and output shortfalls) are zero in any
optimal condition, being the destination located on

the efficiency frontier.

3.2. Malmgquist Productivity Index

To measure whether the productivity of Spanish re-
gions has progressed over time, we use the Malmquist
productivity index, a quantity index defined using the
ratio of distance functions that was originally intro-
duced by Malmquist (1953). Following the decompo-
sition by Fare, Grosskopf, Norris and Zhang (1994),
the MI index between two periods, t and t + 1, is cal-

culated as:

MI e |:d|0 (le , y|+l) . d:)+l (le’ y”'):|% _
! dy(x',y)-dy (x',yY)

=TEA{"-SEA ;™. TA (4)

—
efficiency change technical change

The decomposition takes the Fare, Grosskopf, Lind-
gren and Roos (1994) efficiency change component
(EC), calculated relative to the CRS technology, and
decomposes it into a pure efficiency change com-
ponent, TEA in (5), calculated relative to the VRS
technology and a scale component, SEA in (5), which
captures changes in the deviation between the CRS
and VRS technology. The MI and its components can
be greater than, equal to, or less than 1 according to
productivity growth, stagnation or decline between
periods t and t+1. Simar and Wilson (1999) extended
a bootstrapping procedure to determine the statisti-

cal properties of the Malmquist index.

www.ce.vizja.pl

3.3. Efficiency Determinants and Stability
Analysis

The causes of inefficiency are analyzed by considering
a group of external factors, denoted by ZeZcR’; such
variables, which are neither inputs nor outputs and are
not under control of the DMU, may influence the pro-
duction process.

The two-stage approach by Simar and Wilson
(2007), which is complemented in Simar and Wilson
(2011, 2015), has assumed the turning point in the
treatment of exogenous factors. The model takes the

following form:
8 =vy(z,p)+¢ (5)

As true efficiency scores, §, are not observed in the
first stage, technical efficiency is estimated by DEA
ignoring Z. Estimates from the first stage, &, or bias-
corrected estimator, E:Sa, replace the unobserved o,
and, in the second stage, are regressed on environ-
mental covariates, z. In accordance with Simar and
Wilson (2007), a truncated normal distribution is
assumed.

The statistical significance of each exogenous vari-
able under the two-stage procedure can be comple-
mented through the Stability Analysis. Concretely,
it is relevant to know how changes in the exogenous
variables may affect efficiency. Suppose that x is de-
noted as a n-tuple of real numbers, representing one
of the exogenous variables of our problem in a par-
ticular year. If we consider that the efficiency coef-
ficients vector is an m-tuple of real numbers denoted
by f, we introduce the stability coeflicient, , follow-
ing Trefethen and Bau (1997):

Q=lim_, {sup”mge( A

This expression represents the largest value of the frac-
tional change ratio in the output function f to a frac-
tional change in the variable x, where Ax is considered
a small increment in the selected variable.

Therefore, Q) is a positive real number that repre-
sents how sensitive efficiency is to small changes in
an exogenous variable. When Q is in the order of
the unity, the problem is said to be well-conditioned,
which indicates a weak exogenous factor. In our

study, we slightly perturb x by adding different per-
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centages chosen inside a short interval of variation.
We compute Q for the 2005-2013 period when each
isolated attractor is perturbed. With the objective of
determining the significance of each exogenous vari-
able, we continue making the change in Q through

the years.

4. Sample and variables

Our initial sample comprises data from 17 Spanish
ACs between 2005 and 2013. We will consider that
the regions’ goal is to achieve maximum output once
given inputs. In this sense, according to Botti, Pey-
poch and Solonandrasana (2008), Barros et al. (2011)
or Benito-Lopez et al. (2014), we use length of stay as
the appropriate variable to examine performance, and
as a unique output, we use the number of bed nights
(BEDNIG), namely, the total number of nights a trav-
eler stays in an establishment. Chosen inputs are the
accommodation capacity (ACCOM), the total number
of beds available, and the input tourist arrivals (NU-
MAR), which is the total number of people staying at
least one night in an establishment. As a mean for the
period, 5.7 million tourist arrivals assume 22.2 mil-
lion bed nights. The discretionary variables used for
the first stage of DEA analysis, i.e., inputs and outputs,
were chosen with the aim of obtaining an efficiency
score for each region.

Regarding the second stage of Simar and Wilson’s
(2007) procedure, we will use a group of environ-
mental factors recognized by the Spanish MONI-
TUR Report as having the highest impact in Spain.
The environmental factors to be considered are
COAST, a dummy variable with null value if the
region is coastal, and 0 if not; BICUL, the number
of cultural properties; and MUSEUM, which is the
number of museums and collections. Moreover,
MICE measures the importance of each region in
Conference and Conventions Tourism on the basis
of the percentage of meeting attendance; NATUR
measures the importance of nature tourism; GOLF
measures the number of federated clubs in a region;
SKI is a dummy variable with a unitary value for re-
gions with at least 1 km of skiable runs and 0 oth-
erwise; the FOOD variable measures the number of
restaurants per region; and finally, SHOP is a proxy
for shopping tourism, which is based on the number

of retailers per region.
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5. Results

5.1. Efficiency and Productivity

The first stage in the assessment, i.e., considering only
the discretional input and output variables, provides
the efficiency coefficients for the DEA ratio output-
oriented models. As known from Simar and Wilson
(1998) or Wheelock and Wilson (2008), these DEA
estimators are biased downward, and this must conse-
quently be considered.

The Farrell type DEA score is between 0 and 1,
meaning the efficiency of a DEA score equal to 1. Table
1 shows efficiency scores for the average data of the
2005-2013 period, with 8¢ for CRS assumption, 8y
for VRS, SNIRS for non-increasing returns to scale, and
8y, for scale efficiency.

The § s measures the overall efficiency for each re-
gion, and reference sets may be composed of efficient
DMUs of any size. Under this assumption the average
efficiency score is 0.612 (0.550 for the average period
data in Table 1). This means that on average and given
the inputs, Spanish regions could improve their output
by 38.8% (approximately 45%, considering the average
period data). It would be more functional to establish
comparisons among units of similar behavior than the
one evaluated, which could be accomplished by pure
technical efficiency, 8,s. Under the VRS assumption,
the average efficiency score is higher, reaching 0.735
(0.715 for the average period data in Table 1). The VRS
score corresponds to management efficiency and can
be translated as managerial skills.

Scale inefficiency is the result of the units oper-
ating on an unfavorable scale. Following Fire and
Grosskopf (1985), the ratio Sey /Sy runs the scale
efficiency coefficients, SSE, and a region is scale ef-
ficient when its size of operation is optimal. The &g
scores help to measure the returns to scale, which
concerns how the production process can be scaled
up and down for each region. For those with DRS
(eight regions), an increase in input would imply a
lower than proportionate increase in output; this
could be interpreted as satiation in arrivals given
the characteristics of the region. The mean efficiency
scale, 3SE, 0.774 in table 1, seems to be quite high
and suggests that, on average, Spanish regions may at
least decrease their scale of operations (up to 26.6%)

to achieve the optimal scale.
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Table 1. Efficiency scores. Radial DEA Models. Average data 2005-2013

Region Sers Byrs Snirs B¢ RTS
Andalusia 0.763 0.807 0.763 0.946 IRS
Aragon 0379 0.647 0.647 0.586 DRS
Asturias 0472 0.590 0.590 0.800 DRS
Balearic Islands 1 1 1 1 CRS
Canary Islands 1 1 1 1 CRS
Cantabria 0476 0519 0519 0918 DRS
Castile-Leon 0.483 0.941 0941 0513 DRS
Castile-La Mancha 0.238 0353 0353 0673 DRS
Catalonia 0.614 0.824 0.824 0.746 DRS
Valencian Com. 0.360 0.362 0.362 0.994 DRS
Extremadura 0458 1 0458 0458 IRS
Galicia 0483 0.882 0.882 0.547 DRS
Madrid 0615 1 0615 0615 IRS
Murcia 1 1 1 1 CRS
Navarre 0.308 0.321 0.308 0.957 IRS
Basque Country 0.539 0.577 0.539 0933 IRS
La Rioja 0.154 0.326 0.154 0472 IRS
Mean 0.550 0.715 0.644 0.774

Std. Dev. 0251 0.260 0261 0202

As an alternative to compare with the radial VRS
model, the 8y in Table 1 and Table 2 shows SBM VRS
efficiency scores, Sgy ygs» for the average data of the
2005-2013 period. As expected, the ey vrs < Oygs-
Under this assumption the average efficiency score is
0.656 (0.606 for the average period data in Table 2).

The SBM model can provide an explanation of
how a region can become efficient via the optimal
slacks for inputs and output. The input excesses,
Slack.x1 and Slack.x2 in Table 2, mean that in com-
paring to the best regions, inefficient ones should
take this information as an indication of the output
they should obtain to become relatively efficient. In

www.ce.vizja.pl

this sense, the output shortfall, Slack.yl, provides
the benchmark values.

Considering the average data for the period 2005-
2013, the same efficient five regions under the VRS
radial model, in Table 1, also remain efficient under
the non-radial model in Table 2, i.e., they obtain a uni-
tary g vrs and null slacks in all inputs and in the
output: Balearic Islands, Canary Islands, Extremadura,
Madrid and Murcia. Several regions, such as Castile,
La Mancha, Valencian Community, Aragon, Navarre
and the Basque Country, should focus on increasing
the output, perhaps by reallocating their accommoda-
tion capacity in different areas. In this sense, efficiency
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Table 2. Efficiency scores. SBM VRS DEA Model. Average data 2005-2013

Region SSMBNRS Slack.x1 Slack.x2 Slack.y1
(NUMAR) (ACCOM) (BEDNIG)
Andalusia 0.789 2 0 0.7
Aragon 0.356 5 6 6
Asturias 0434 3 4 1
Balearic Islands 1 0 0 0
Canary Islands 1 0 0 0
Cantabria 0435 2 1 3
Castile-Leon 0445 7 8 1
Castile-La Mancha 0.220 4 4 11
Catalonia 0.603 2 3 3
Valencian Com. 0.360 02 0 8.8
Extremadura 1 0 0 0
Galicia 0449 6 7 2
Madrid 1 0 0 0
Murcia 1 0 0 0
Navarre 0.309 13 0 6.3
Basque Country 0.577 0 0 59
La Rioja 0326 0 0 2.1
Mean 0.606 1914 1.941 2984
Std. Dev. 0.283 2256 2733 3310

determinants analysis can provide critical information
from a strategic perspective.

Figure 1 shows the yearly average efficiency accord-
ing to the SBM and VRS models. It can be observed
that both models present approximately the same pro-
gression, with efficiency sinking during 2011 and 2012
and a resilient improvement in 2013, which is congru-
ent with the traditional dynamism characterizing the
tourism sector.

We also briefly analyze the productivity growth
results from bootstrapped Malmquist Index decom-
position. Table 3 contains the results for the average

CONTEMPORARY ECONOMICS

bootstrapped estimates of the changes in productivity,
efficiency and technology for each period, including all
the average data for the sample period 2005-2013: the
Malmquist Index, MI, broken down into technological
change (TC), the innovation or frontier shift compo-
nent, and efficiency change (EC), the diffusion com-
ponent. Moreover, the efficiency change is divided into
pure efficient change, PEC, and scale efficient change,
SEC.

The results indicate that, on average, productivity is
approximately 1 for all periods in the sample; taking
the entire period 2005-2013 into account, TC appears
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Figure 1. SBM and VRS efficiency. 2005-2013

to have a stronger contribution, which is illustrated
by a 10% technical growth, whereas EC is slightly de-
creased by 10%, a result that is in line with the DEA
results (the degree of significance is based on 95%
bootstrapped confidence intervals).

Table 3 also shows that seven of the eight periods
experienced a significant decrease in productivity
(MI<1). The years 2009-2010 alone reveal that MI>1.
The average change in technical efficiency, EC, for
2005-2013 average data was <1 (0.908), which means
that a decrease in technical efficiency for the major-
ity of regions was produced, including in the areas of
planning, expertise, management and organization.
The breakdown of EC into PTE and SEC shows losses
in PTE with a geometric mean of 0.905 and a geomet-
ric mean of 1.004 for SEC. Furthermore, the decrease
in PEC reveals weaknesses in factors associated with
management initiatives, such as marketing or quality.
The SEC depends on size and, on average, improves
during the period of study, which denotes that despite
the inputs, some regions obtain economies of scale.

Meanwhile, the average in technological change, TC,

www.ce.vizja.pl

was 1.10. Hence, innovation in procedures, techniques
and methodologies did not deteriorate during the pe-
riod studied.

The decrease in technical efficiency and more spe-
cifically, in PTE, is the most relevant factor in the ex-
ample under analysis. Following Barros (2005, p. 181),
this crucial member is a consequence of several fac-
tors; among them, in the Spanish case, structural ri-
gidities associated with the labor market can be high-
lighted because they are potentiating the lack of a link
between job tenure and performance. As an example,

we can mention the Balearic Islands region.

5.2. Efficiency Determinants and Stability
Analysis

Relative to the second-stage regression we have applied
Simar and Wilson’s (2007) algorithm-II (their Monte
Carlo experiments confirm that it shows better func-
tioning). In the two-stage Simar and Wilson (2007)
procedure, the first stage estimated scores under the
VRS assumption that are regressed in a truncated

normal regression model on the group of environ-
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Table 3. Bootstrapped productivity, efficiency and technical changes. Geometric means

Period Malmquist Index Efficiency Change Technical Change Purz::?‘(;:ncy Scal::::;i:ncy
2005-2006 0.997 1.154 0.864 1.073 1.076
2006-2007 0.999 0927 1.077 0958 0.968
2007-2008 0978 1.034 0.946 0.994 1.040
2008-2009 0.986 1.010 0976 1.003 1.007
2009-2010 1.032 0.908 1137 0.992 0915
2010-2011 0.987 0.839 1.176 0.784 1.071
2011-2012 0.991 0.859 1.154 0.963 0.892
2012-2013 1.021 1.242 0.822 1.179 1.053
2005-2013 0.999 0.908 1.100 0.905 1.004

mental factors. Then, we constructed bootstrap 95%
confidence intervals for each estimated parameter. The
model to solve at this stage can be expressed as follows
(8 represents the VRS DEA bootstrapped efficiency

scores):

3, = ,COAST, +,BICUL, + 0, MUSEUM, +
+0a,MICE, +0,NATUR, +0,GOLE, + o, SKI, +
+a,FOOD, +0,SHOP +¢&, (7)
Table 4 shows the results for the average data from the
2005-2013 period.

The first columns include the Shephard (1970)
output VRS distance function estimates (Eff), the es-
timated bias (Bias), and the Shephard (1970) output
VRS unbiased estimates (Rob-Eff). The next columns
include the estimated coefficients, the lower and up-
per confidence interval limits, and the mean value of
Q within the period.

The model appropriately fits the data. The coef-
ficients of COAST, MUSEUM, MICE, NATUR, SKI,
FOOD and SHOP are all statistically significant in
influencing the Spanish regions’ performance, which
can be considered tourist attractors. The negative sign
of COAST is a signal that coastal regions are more
efficient. Accordingly, the “see and sun” regions take

advantage of this fact. Snow tourism and mountain

CONTEMPORARY ECONOMICS

sports have generally been growing in importance
since the 1990s and are now a key attractor; the posi-
tive sign of SKI refers to regions with at least 1 km of
skiable runs, which are more efficient than regions
without skiable runs.

As efficiency is measured in terms of Shephard’s
(1970) output distance function, which is the recipro-
cal of the Farrell (1957) efficiency, the negative sign in
MUSEUM, MICE, NATUR, FOOD and SHOP indi-
cates a positive influence of these variables on perfor-
mance. Finally, the remaining environmental variables,
BICUL and GOLE are not statistically significant at the
5% level (they are not significant at 10% either).

The Stability Analysis allows these results to be
enriched by following the dependence of Q over the
years. The greater the value of Q, the stronger the sig-
nificance of the attractor. Furthermore, a regular dis-
tribution of Q) indicates a stable influence. We have ob-
tained regular patterns in all variables expect BICUL;
despite its non-significance by the Simar and Wilson
(2007) estimated coefficient, the mean value of Q is
close to unity, which may reflect the fact that efficiency
is affected by small changes in this variable.

The remaining average values of ) are consistent
with the estimated coefficients obtained from the two-
stage procedure. As shown in Table 4, the attractor

FOOD is the strongest significant variable, whereas
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Table 4. Efficiency Determinants and Stability Analysis. Average data 2005-2013

269

Eff (1) Bias Rob-Eff (2) Estimated Coefficients L.L. UL. Q(@3)
1,240 -0.260 1.499 Intercept 8= 9.35117 2.859 18411 -
1,545 -0.075 1.621 z1 COAST = -3.85485 -9.048 -0.757 -
1,694 -0.567 2.261 72 BICUL* = -0.00062 0.001 0.003 0.889

1 -0.562 1.562 z3 MUSEUM  B= -0.01640 -0.060 0.028 6.523
1 -0.381 1.381 74 MICE = -044289 -1.049 -0.096 1412
1,929 -0.805 2.733 z5 NATUR B= -0.14798 -0.374 -0.013 341
1,063 -0.021 1.083 76 GOLF* = 0.02147 -0.163 0.0194 0.645

2,833 -0.241 3.075 z7 SKI = 0.02133 -2.196 2.589 -
1,214 -0.148 1.362 z8 FOOD B= -0.00143 0.000 0.004 8422
2,76 -1.306 4.066 79 SHOP = -0.00007 -0.00024 0.00006 3678

1 -0.822 1.822
1,133 -0.027 1.161
1 -0.528 1.528
1 -0.886 1.886

3,111 -1.740 4.851
1,732 -0440 2172
3,068 -1.441 4509

Note:

(1) VRS efficiency estimates

(2) VRS unbiased efficiency estimates

* Statistically non-significant (for a significance level of 5%)
(3) Mean value of Q) within the period 2005-2013

MICE is the weakest. Non-significant attractors are
related to Q less than unity, as can be clearly derived
from the variable GOLE.

Spain’s gastronomy enjoys an international reputa-
tion, and in recent years, there has been growth in the
number of tourists whose main motivation for travel-
ing to Spain is to sample its gastronomy. The signifi-
cance obtained for the variable FOOD coincides with
this social phenomenon, which has driven the devel-
opment of tourist products and packages based on gas-
tronomic routes. One peculiarity of Spanish attractors
is Congress and Convention Tourism, which is under
the variable MICE. The dynamism of this sub-sector
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favors de-seasonalization of tourist activity and raises
the socio-economic impact of destinations because
of the high daily expenditure profile of its visitors. Its
significance was expected because according to data
published by the ICCA (International Congress &
Convention Association), Spain ranked third in global
rankings for this segment in 2013. However, only two
CAs benefit from this attractor: Catalufia and Madrid.

6. Discussion and conclusions
Tourism is an economic sector with a clear lack of
research methodologies and applied studies, and the

use of parametric and semiparametric techniques is
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a forthcoming and promising area for future research
because a tourism region can be considered a Deci-
sion-Making Unit that uses inputs to obtain outputs.

Our study rests on an appropriate choice of ex-
ogenous factors that best describes the situation of
Spanish regions. Moreover, it is complemented by
the choice of the DEA methodology and Malmquist
productivity index with the aim of examining the effi-
ciency and productivity change in Spanish regions for
the 2005-2013 period.

With singular interest, this paper offers a new focus
for analyzing determinants in tourism regions. Impor-
tantly, the link between the stability analysis and the
use of Simar and Wilson’s (2007) semiparametric two-
stage double bootstrap procedure is used to ascertain
the extent to which the performance of Spanish tour-
ism regions is determined by a group of contextual
variables. Moreover, depending on data availability,
the performance measure might include other inputs
and/or outputs, e.g., sustainability, management, and
strategic planning variables.

The efficiency and productivity analysis of Spanish
regions during the 2005-2013 period is a good example
of the sector’s sensitivity. The unbiased efficiency av-
erage measure amounts to 0.44 (average Farrell type
Rob-Eff in Table 4), suggesting that Spanish regions
performed approximately 56% under their efficiency
possibilities in these years. The productivity results fol-
low the same trend.

At this stage in the literature development, there is
a good basis of information of how to identify relevant
attributes and, in particular, how to turn the focus of
research toward assessing the relative importance of
these attributes. Although the TTCI is the best known
instrument used to rank nations according to their
T&T competitiveness, it is important to note that it is
not a performance index.

It is true that Tourism Attraction may increase the
sources of revenue and subsequently improve destina-
tion performance, but we need to know whether the
determinants are statistically significant and to rank
them. To this end, we have addressed a promising path.
The significance of the factors under consideration, or
lack thereof, can provide tourism policymakers with
accurate information to use for future strategic deci-
sions. Expert opinion is certainly a worthy mecha-

nism, but mathematical programing techniques better
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allow us to draw the objective initial setting. Along
these lines, the results in Table 4, and more concretely,
the estimated coefficients in (7), have the correct sign
and are statistically significant at 5% for COAST, MU-
SEUM, MICE, NATUR, SKI, FOOD and SHOP in
influencing Spanish regions’ performance when these
coefficients are considered as tourist attractors.

The Stability Analysis strengthens knowledge con-
cerning the significance of the exogenous variables.
Non-significant attractors are related to values of Q
less than unity, whereas significant ones have a stron-
ger impact as Q) grows. The latter fact allows the attrac-
tors to be classified as strong and weak.

Pressure is strong because Europe needs future
growth from non-neighboring markets; rates should
be therefore greater than world regions outside Eu-
rope; this is especially important for the BRIC (Brazil,
Russia, India and China) economies. In this regard,
the Russian market is about the same size as the US
market, which is the key BRIC market for Europe. The
Chinese market, if any, is about a quarter the size of
the Russian market and is the second largest BRIC
market for Europe. Brazil and then India rank third
and fourth, respectively. Of course, BRIC countries are
only a part of the market development strategy. Ad-
ditional pressure comes from the following European
Commission declaration and the shortage of financial
funds, especially in Spain: “if Europe is to remain the
world’s number one tourist destination, tourism should
not be taken for granted. Political efforts should be en-
hanced and supported with appropriate investment in
priority areas to ensure future competitive growth and
sustainable tourism development”.

That said, an additional question remains regarding
the sustainability of the touristic model. Spain is cur-
rently receiving more tourists than in previous years,
and these tourists are spending more than before.
At the same time, our mature model has moderated
growth rates, so we are moving into an environment of
increasingly strong competition where efficiency is the
key subject. Following UNWTO recommendations, it
is essential to foster responsible tourism in all aspects
- economic, social and environmental - promot-
ing sustainable growth as a consequence. Therefore,
a future research line would be to perform a detailed
analysis of the necessary link between performance

and sustainability. A part of the Spanish success may
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come through some new phenomena that is far from
sustainability, with a special mention of pubcrawling,
or the act of one or more people drinking in multiple
pubs or bars in a single night. The inclusion of some
variables acting as undesirable outputs could be a way
to examine this imperative link.

Future research for the 2013-2015 period may con-
firm these results and include other potential perfor-
mance determinants. Since 2010, the European Union
(EU) has clearly been involved and is worried about
the tourist industry, aiming to stimulate competitive-
ness and performance in the sector. That said, a new
paradigm must be open to create a new link between
tourism and the public and private sectors. New types
of consumer behavior are inevitably linked to a gen-
eralized increase in levels of income, as well as to the
demographic evolution of Spain’s main original mar-
kets. Tourism must therefore respond, which entails a
radical rethinking of the traditional ways of defining,
structuring and distributing tourist products. Inef-
ficient Spanish regions must respond to individuals
who are seeking integrated experiences that surpass
their expectations. This “cluster services approach” is
now considered essential to ensuring tourists’ full sat-
isfaction. There is therefore a need for competitive in-
terdependence on the part of all actors at destinations
taking into account the management model used by
each destination. The expectation is that regions rep-
resenting a “cluster attraction” will have a better future
projection and will gradually gain in competitiveness.

This study presents several limitations. The perfor-
mance of each region depends to some extent on the
type of tourist considered: resident or non-residents.
Furthermore, the exogenous variable selection is stra-
tegically crucial, and institutional involvement is re-
quired for deeper scrutiny.

In any case, the DEA technique offers new insights
related to the topic of performance to be considered,
ie., the natural way to enhance competitiveness and

performance.
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