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Abstract: The rural tourism establishments in Galicia have three important 
characteristics: they were created with public aid, they have a small size, and their 
workers are mainly unsalaried women. With a view to determining whether Galician 
rural tourism remains dependent upon public support or is becoming more professional 
and independent, this paper presents an analysis of how the productivity of these 
establishments has evolved in recent years. In this study, data envelopment analysis 
and a truncated regression model (TRM) are used to evaluate the evolution of 
productivity, and the causes of this evolution. In the light of these results, conclusions 
are drawn and policy implications are discussed. 
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1. Introduction 
 

The Spanish autonomous community of Galicia is an eminently rural European Union 
Objective 1 region with a highly disperse population that is rapidly aging.  The rural 
tourism establishments in Galicia have three important characteristics: they were created 
with public aid, they have a small size (they are very small businesses), and their workers 
are mainly unsalaried women. With a view to determining whether Galician rural tourism 
remains dependent upon public support or is becoming more professional and independent, 
this paper presents an analysis of how the productivity of these establishments has evolved 
in recent years. 
[ 

More specifically, for each of a sample of Galician rural tourism establishments, this paper 
first obtains the Malmquist output-oriented productivity growth index1 and its technology 
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and technical efficiency factors; further factorizes the technical efficiency factor into 
contributions from changes in scale and changes in "pure" technical efficiency; and 
investigates the determinants of change by means of a truncated regression model (TRM). 
We thus apply a "two-stage" approach to the analysis of the performance of the industry 
(Coelli, Rao and Batesse, 1998; Barros, 2005). The resulting insights into its strengths and 
weaknesses, and into the opportunities that are open to it and the threats it faces, will be of 
interest both to Galician policy makers and to others concerned with rural economies in 
Spain and elsewhere.  
 

In Section 2 below aggregate data for 27 Galician rural tourism establishments are 
presented together with the productivity change indices of each; and in Section 3 a TRM 
model is used to investigate the influence of governmental support and other factors. 
Section 4 recapitulates the main conclusions and discusses their political implications.  
 
2. Data and Productivity Results 
 

The data analysed were provided by a random sample of 27 Galician rural tourism 
establishments that had been operating for 7 years or more and provided both 
accommodation and restaurant services2 (Martínez, 2003)3. This 27 establishments were 
surveyed regarding their activity over the period 1996-2001 Table 1 summarizes 
descriptive input and output statistics for this sample. The single output variable considered 
was sales (Q), and the input variables were number of rooms (K), number of full-time or 
equivalent workers (L), and operating costs excluding salaries (G); similar variables have 
been considered in other studies of efficiency in the tourism sector (Barros and Alves 2004; 
Sigala et al. 2004, 2005; Wan-Erh et al. 2004; Sun 2004. Salaries were excluded from the 
operating costs so as avoid duplicate representation of labour, which is already represented 
by the variable L.  

                                                                                                                            
1The methodology employed is Data Envelopment Analysis (DEA); (Charnes, Cooper and Rhodes, 1978), which 
is used to estimate a Malmquist output-oriented productivity growth index with its usual decomposition in factors 
differentiating between growth due to increased efficiency and growth due to improved technology (Färe, 
Grosskopf, Norris and Zhang, 1994). This methodology has previously been applied to the tourist industry as a 
whole (Davutyan, 2003; Barros and Alves, 2004); to the performance of hotels and restaurants (Hu and Cai, 2004; 
Sigala, 2004; Reynolds, 2004; Wang, Hung and Shang, 2006a, 2006b); and to specific aspects such as 
environmental management in the tourist industry (Bosetti, Cassinelli and Lanza, 2006) or the efficiency of 
advertising campaigns (Wober and Fesenmaier, 2004). We are not aware of any previous application to rural 
tourism.    

2 These characteristics of establishments provide the homogeneity of the sample. Homogeneity of units is an 
important condition in DEA analysis ( Dyson et al. 2001) 
3 Given that official cross-section data on individual establishments do no exist, the principal source of data in our 
paper is the study by Martínez (2003). This study (a long doctoral dissertation) makes a significant contribution to 
our understanding of the economic characteristics of rural tourism. 
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Table 1: Descriptive Input and Output Statistics 
 

Variable Status Unit Range Mean SDa 

Annual sales (Q) Output € 5 186 – 1 068 159 88 432 157 010 
Rooms (K) Input Number 3 – 11 6.3 2.4 
Full-time workers (L) Input Number 1 - 7.3 2.4 1.3 
Annual costsb (G) Input € 1 863 – 64 313 16 835 15 202 

 

Note:  a Standard deviation.  b Excluding salaries. 
 

The results of subjecting the (Q,K,L,G) data of the 27 establishments to a DEA-based 
productivity growth analysis for the period 1996-2001 are summarized in Table 2 as the 
(geometric) means of individual analyses for each of the five years in this period. For each 
of the 27 establishments it lists the overall Malmquist output-oriented productivity growth 
index M, its technological change and technical efficiency change factors (T and TE), and 
the "pure efficiency" and "scale efficiency" subfactors of the latter (TEV and S).  
 

The mean overall Malmquist index for the 27 establishments was 1.087, corresponding to 
an annual growth rate of just over 8%.4 However, six establishments had negative growth 
(M < 1) (although in two of these six the contraction was by less than 0.3%), while a group 
of five (establishments 1-5) performed much better than the others, with indices greater 
than 1.44 corresponding to annual growth rates better than 36%. These five were the only 
establishments with frontier or slightly increasing technical efficiency (TE ≥ 1); the mean 
TE value, 0.757, indicates a serious decline in average technical efficiency by about 28% 
per year. Although establishments 1-5 and four others (6, 19, 26 and 27) showed minimally 
increasing or frontier pure technical efficiency, with the result that the average annual 
decline in pure technical efficiency is a somewhat less disfavourable 19%, it would appear 
that the industry as a whole has failed to keep abreast of technological change; while 
establishments 6, 19, 26 and 27 and a number of others have also, on average, shifted to 
input levels with worse scale efficiency (only nine establishments have S values of 0.99 or 
better). Thus the only significant source of overall productivity growth has been 
technological change (i.e. change in the performance of leading establishments), which is 
reflected by T values that range from 1.382 to 1.507 and correspond to average annual 
growth rates of 32-41%, depending on input levels.  
 

The poor technical efficiency of most establishments may plausibly be attributed 
fundamentally to their managers lacking adequate business training, which results in 
inefficient use of new technologies, poor investment policies, lack of marketing initiative, 

                                                 
4 All growth rates in this paper are natural logarithms of the corresponding indices. 
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and difficulty in balancing input and output. These shortcomings are being offset by factors 
that are only being fully exploited by an efficient minority of establishments.  
 

Table 2:  Malmquist Index: Mean Summary, 1996-2001 
 

RTEa Productivity 
change  (M) 

Technical 
efficiency change 
(TE) 

Pure 
efficiency 
change (TEv) 

Scale efficiency 
change (S) 

Technological 
change (T) 

1 1.469 1.000 1.000 1.000 1.469 
2 1.448 1.000 1.000 1.000 1.447 
3 1.441 1.000 1.000 1.000 1.441 
4 1.509 1.005 1.003 1.002 1.502 
5 1.463 1.047 1.048 0.999 1.398 
6 1.044 0.712 1.000 0.712 1.466 
7 1.039 0.704 0.728 0.968 1.476 
8 1.009 0.707 0.759 0.931 1.426 
9 0.924 0.661 0.677 0.975 1.399 

10 1.045 0.728 0.784 0.928 1.436 
11 1.102 0.748 0.799 0.936 1.474 
12 1.075 0.714 0.712 1.002 1.507 
13 1.159 0.770 0.854 0.901 1.506 
14 0.999 0.692 0.705 0.982 1.444 
15 1.009 0.716 0.708 1.011 1.410 
16 1.074 0.724 0.730 0.991 1.484 
17 1.031 0.704 0.711 0.991 1.464 
18 0.955 0.688 0.783 0.878 1.389 
19 0.863 0.623 1.017 0.613 1.385 
20 0.893 0.641 0.679 0.944 1.393 
21 1.034 0.749 0.873 0.857 1.382 
22 0.998 0.718 0.783 0.917 1.390 
23 1.042 0.706 0.695 1.015 1.476 
24 1.019 0.733 0.704 1.041 1.390 
25 1.020 0.694 0.766 0.906 1.470 
26 1.021 0.739 1.000 0.739 1.382 
27 1.045 0.745 1.000 0.745 1.403 

Meanb 1.087 0.757 0.824 0.919 1.437 
 

A  Rural tourism establishment. B  Geometric mean over establishments. 
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3. Productivity Drivers 
 

We hypothesized that the factors driving the productivity of Galician rural tourism 
establishments are basically exogenous, including, in particular, two forms of institutional 
support supplied through Turgalicia5: advertising campaigns and other forms of promotion; 
and centralized booking and client capture facilities supplied by Turgalicia's booking 
agency. In execution of the two-stage approach noted above in the Introduction, we 
evaluated this hypothesis by estimating a regression model (Coelli et al., 1998; Barros, 
2005). Specifically, we fitted a truncated regression model6 (TRM); (Greene, 1993; 
Maddala, 1996) in which the overall Malmquist index M was regressed on nine predictor 
variables grouped as follows.  
 

a)  Institutional factors 
PROMOTIONAL 

EPROMO: Annual expenditure of Turgalicia on promotion of Galician 
tourism (source: Turgalicia). 

ORGANIZATIONAL/TECHNOLOGICAL 
TURGA: 1 for establishments using the Turgalicia booking  agency, 0  for others 

(source: Martínez 2003). 
 

b) Other external factors  
  LOCATIONAL 

  JWAY:1 for establishments located on the Way of St. James (the pilgrim route to 
Santiago de  Compostela, the capital of Galicia), 0 for others (source: Martínez 
2003). 
DCO: 1 for establishments located in the province of A Coruña, 0 for others 

(source: Martínez 2003).7 
AGGLOMERATIONAL 
DIST: Distance in kilometres from the nearest of the seven major Galician cities 

(source: Martínez  2003). 
ACCESSIBILITY 

 ROADS: Total length of Galician roads (sources: Economic and Social Advice 
of Galicia and Ministry of Public Works and Economy); this variable 

                                                 
5 Turgalicia is a company of the Xunta de Galicia (the regional government), which is still the main channel 
through which Galician tourism, whether rural or not, is marketed. Among other services, Turgalicia runs a central 
booking agency to which most rural tourism establishments subscribe.    
6 Truncated regression analysis was necessary because establishments had been excluded from the sample if they 
had been operating for less than 7 years or did not provide both accommodation and restaurant services. 
7 This variable was included because Martínez and Rodríguez (2006) found that the added value, labour, capital 
assets and occupancy data of Corunnese establishments differed significantly from those of establishments located 
in the other three Galician provinces (Lugo, Ourense and Pontevedra). 
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was included to account for improvements in the main means of access 
to Galician rural tourism establishments.  

 EVENT-RELATED  
 JYEAR: 1 for the Santiago Jubilee Year of 1999 (Jubilee Years can significantly increase 

Galician tourism in general), 0 for other years. 
 

c) Endogenous (firm) factors 
 SCALE 
 SIZE:1 for establishments with more than 5 rooms, 0 for others (source: Martínez 

2003). 
 

 ORGANIZATIONAL/TECHNOLOGICAL 
 AGENCY: 1 for establishments subscribing to a booking agency other than Turgalicia, 

0 for others (source: Turgalicia).  
 

Most of the above variables comply with Lovell's (1993) suggestion that, in order to avoid 
excessive correlation between explicative variables considered in the second stage of a 
two-stage analysis and those included in the first stage (the DEA),8 the former should not 
be under the control of the establishment manager as the latter should be. Nevertheless, to 
check for possible untoward correlation we calculated the corresponding Spearman 
coefficients. The results (Table 3) were satisfactory; although both SIZE and AGENCY 
were significantly correlated with both number of rooms and sales, and DCO with number 
of full-time workers, none of these correlation coefficients exceeded 0.340.  
 

Table 3: Spearman Rank Correlations 
 

 ROADS EPROMO SIZE DCO JWAY DIST AGENCY TURGA JYEAR 

K 0.094 0.092 0.228* 0.095 -0.098 0.113 0.284* 0.117 0.014 

L 0.012 0.019 0.126 0.260
* 0.110 0.039 0.120 -0.129 0.022 

G 0.117 0.016 0.122 0.127 0.094 0.124 0.124 -0.043 0.059 

Q 0.119 0.116 0.340* 0.114 0.077 0.111 0.333* 0.093 0.058 

Note: * Statistically significant at the 5% level (Spearman rank correlation test). 
 

 
 

                                                 
8  If first-stage (DEA) variables are highly correlated with second-stage (regression analysis) variables, then the 
second-stage estimates will be inconsistent and biased (Simar and Wilson 2000). 
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In view of the above findings, we proceeded to fit the regression model: 
 

ititititit

itititititit
ROADSJYEAREPROMOTURGA

AGENCYSIZEDISTDCOJWAYM
εββββ

βββββα
+++++

++++++=

9876

54321  (6) 

 

where subscript it indicates values for the i-th establishment  (i=1,2…,27) in the t-th year 
(t=1996,…,2001). Table 4 lists the results. The values of the Schwarz, Akaike and Hannan-
Quinn criteria,  the statistically positive scale parameter, and the results of the likelihood 
ratio and Wald tests (which both reject at the 0.001% level the joint null hypothesis that 
none of the coefficients of the variables differ significantly from zero) suggest that the 
model fits the data well. The only individual variable with a coefficient that does not differ 
significantly from zero is SIZE.  
 

Table 4: Maximum Likelihood Estimates of Truncated Regression Model (TRM) 

Variable Coefficient(1) Std. Error z-Statistic 
Constant(2) 0.418433 0.087049 4.806864 
JWAY 0.252282 0.066364 3.801490 
DCO 0.432219 0.058740 7.358115 
DIST -0.846662 0.065514 -12.93682 
SIZE 0.027960 0.052184 0.535791 
AGENCY 0.176718 0.067698 2.610375 
TURGA 0.288459 0.092787 3.108834 
EPROMO 0.002329 0.000494 4.714574 
JYEAR 0.122924 0.051856 2.370490 
ROADS 0.002557 0.000517 4.949432 
Sigma 0.229481 0.016761 13.69142 
Log likelihood ratio 84.04447  Schwarz criterion 0.073341 
Prob.(Log likel. ratio)    0.00000  Hannan-Quinn crit. 0.067186 
Wald test     104.0136  Akaike info criterion 0.063385 
Prob. (Wald test) 0.00000  

 

Note: Included observations: 135. (1) According to Greene (1993), we present the values for 
original coefficients estimates because the study is intended to extend to the entire population 
(including establishments less than 7 years old and those providing only accommodation). (2) An 
alternative model in which the constant was allowed to vary from one establishment to another to 
capture individual effects was rejected by the Wald test.  
 

The results listed in Table 4 support the hypothesis stated at the beginning of this section, 
that the factors driving the productivity of Galician rural tourism establishments are 
basically exogenous. In particular, the variables representing institutional support by 
Turgalicia, TURGA and EPROMO, both have a significant influence on productivity 
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growth. Other significant exogenous determinants of productivity are location on the Way 
of St. James (JWAY) or in the province of A Coruña (DCO), temporal coincidence with the 
Jubilee Year (JYEAR), distance from the nearest city (DIST, which can capture 
agglomeration effects), and improvements in the main means of access (ROADS). 
 

Of the two endogenous variables considered9, SIZE and AGENCY, only AGENCY 
(subscription to a booking agency other than Turgalicia) has a significant effect on 
productivity growth. Furthermore, subscription to private booking agency appears to have 
been less effective in increasing productivity than subscription to the publicly owned 
booking agency Turgalicia (TURGA) That SIZE has no significant influence on 
productivity growth is probably attributable to the management of most of these 
establishments lacking the business training required for efficient exploitation of scale. 
 
4. Conclusions 
 

According to DEA-based Malmquist output-oriented productivity growth indices 
calculated for a sample of 27 establishments that had been operating for at least 7 years at 
the beginning of the study period, productivity in the Galician rural tourism industry grew 
at an average 8% per year between 1996 and 2001. However, analysis of the subfactors of 
the Malmquist index (technological change, technical efficiency change, pure technical 
efficiency change and scale efficiency change) suggests that in general the efficiency of 
these establishments declined during this period, productivity growth being driven by 
factors that were only fully exploited by an efficient minority. This decline in efficiency is 
probably attributable to organizational problems deriving fundamentally from the lack of 
business training of the management of these establishments. The results of fitting the data 
with a truncated regression model predicting the overall Malmquist index in terms of a 
number of possible determinants suggest that productivity change was favoured mainly by 
exogenous factors. Of the endogenous determinants that were considered (firm factors), the 
only one with a significant effect was subscription to private-sector booking agencies 
which appear to have been less efficient than the publicly owned booking agency 
Turgalicia; a variable distinguishing between larger and smaller establishments had no 
significant influence on productivity change.  
 

The above results have several implications for how public policy in this area can reinforce 
the strengths of the rural tourism industry and minimize its weaknesses. Firstly, efforts 
should be made to increase the efficiency of these establishments by providing business 
training in the fields of marketing, innovation and operation management; and if the 
industry is to become independent of the more direct kinds of public support, it should be 

                                                 
9It would be interesting to use more endogenous firm factors, but the available database does not allow it. 
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encouraged to create professional associations capable of taking on promotional activities 
that are beyond the means of individual establishments. Such activities would hopefully 
lead to the attraction of a wider range of tourists and to the average tourist spending more 
nights in these establishments. Secondly, as regards less direct intervention, the influence 
of road network improvements shows that efforts to facilitate access to these 
establishments should continue. The consolidation of the rural tourism industry by means 
of such measures could lead to the desired general reinforcement of the economy of rural 
Galicia.  
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