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h i g h l i g h t s

� We measure the performance of international tourism destinations.
� We account for heterogeneity between multiple tourism destinations as well as the potential endogeneity in inputs.
� We provide both short-term and long-term productivity measures.
� We decompose productivity into several interesting components.
� We rank tourism destinations based on their productivity and discuss the implications of the findings.
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a b s t r a c t

This paper estimates a total factor productivity index that allows for a rich decomposition of productivity
in the tourism industry. We account for two important characteristics: First, the heterogeneity between
multiple tourism destinations, and second, the potential endogeneity in inputs. Importantly we develop
our index at the macro level, focusing on cross-country comparisons. Using the Bayesian approach, we
test the performance of the model across various priors. We rank tourism destinations based on their
tourism productivity and discuss the main sources of productivity growth. We also provide long-run
productivity measures and discuss the importance of distinguishing between short-run and long-run
productivity measures for future performance improvement strategies.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

“Productivity isn't everything, but in the long run it is almost
everything. A country's ability to improve its standard of living
over time depends almost entirely on its ability to raise its
output per worker” (Krugman, 1994, p.9).

Despite being a high priority on theWorld TourismOrganization
(UNWTO) research agenda, the productivity analysis of the tourism
industry has not received much attention in the tourism literature.
There is a continuous effort at most tourism destinations to
strengthen the productivity of their tourism industry (Cvelbar,

Dwyer, Koman, & Mihali�c, 2016). As stated by Assaf and Dwyer
(2013, p.1234), with the tourism industry often perceived as a low
productivity industry, productivity analysis is “crucial to evaluating
tourism sustainability and reshaping tourism activities. There is a
direct link between productivity and profitability, as when pro-
ductivity increases, the tourism industry's competitiveness in la-
bour, capital and real estate markets also increase”.

The tourism competitiveness literature also highlights the
important link between competitiveness and productivity. Dwyer,
Forsyth, & Rao (2000, p. 9), for instance, view competitiveness as
“a general concept that encompasses price deferential coupledwith
exchange rate movements, productivity levels of various compo-
nents of the tourist industry and qualitative factors affecting the
attractiveness or otherwise of a destination”. Echoing this, Crouch
and Ritchie (1999, p.149) have emphasized that ensuring higher
destination productivity an effectiveness necessitates from each
destination management organization (DMO) “the responsibility to
disseminate key market and performance information to its
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members on a timely basis”. Even competitiveness at the firm level
can be enhanced through productivity improvements (Dwyer &
Kim, 2003). While some research evaluated competiveness from
the perspective of productivity, the two are often viewed as sepa-
rate but related components (Assaf & Josiassen, 2012). The concept
of “competitiveness” should not also be used to reflect the pro-
ductivity of the tourism industry (Assaf & Josiassen, 2012) - pro-
ductivity is a major driver of “competitiveness”, and not
“competitiveness” itself (Cvelbar et al., 2016).

Often misleading is the definition of productivity in the tourism
industry. The various league tables providing productivity in-
dicators of the tourism industry “neither takes explicit account of
productivity in tourism” (Blake, Sinclair, & Soria, 2006, p. 1100).
Productivity is a complex phenomenon and involves several com-
ponents; hence using simple metrics to reflect the overall tourism
productivity can be misleading for policy implications (Barros,
Botti, Peypoch, Robinot, & Solonandrasana, 2011). Over the last
decade, there has been an increasing focus on analysing the per-
formance of the tourism industry using the concept of “technical
efficiency” (Assaf & Josiassen, 2012; Barros et al., 2011; Peypoch &
Solonandrasana, 2006). However, while technical efficiency is a
comprehensive measure of performance, it is only one component
of productivity-productivity growth is not driven by technical ef-
ficiency alone, but by other factors such as “innovation” and
“output growth” (Coelli, Rao, O'Donnell, & Battese, 2005).

In their recent paper, Assaf and Dwyer (2013) emphasized that
the highly popular “Travel & Tourism Competiveness Index” pub-
lished by the World Economic Forum and widely used by tourism
destinations does not rank destinations based on their tourism
productivity (Cvelbar et al., 2016). There is clearly a need to com-
plement such index with a robust productivity index that takes into
consideration the unique multiple input and output characteristics
of the tourism industry (Assaf & Josiassen, 2012). The Malmquist
productivity index, for example, recently used in the literature to
measure tourism productivity (Barros, 2005; Cracolici, Nijkamp, &
Rietveld, 2008; Peypoch & Solonandrasana, 2008) is an important
step in the right direction; it is a comprehensive index that takes
into account multiple inputs and outputs in the measurement of
tourism productivity, and can be decomposed into measures of
efficiency growth and technical growth.

Motivated by the above, the aim of this paper is to extend the
current literature on tourism productivity, addressing several
important gaps in the literature. We use a total factor productivity
index that allows for a rich decomposition of the sources of pro-
ductivity growth in the tourism industry. We use the Bayesian
approach based on Sequential Monte Carlo/Particle Filtering (SMC/
PF) to perform the computations.

Importantly, we introduce four important innovations to the
tourism literature. First, we account for heterogeneity between
multiple tourism destinations, something that has been completely
ignored in related studies. As it is well known that considerable
heterogeneity exists between tourism destinations, a failure to
account for this can result in biased conclusions (Assaf & Tsionas,
2015). Second, we account for potential endogeneity in inputs us-
ing a reduced form equation that also takes into account the fact
that productivity and inputs cannot be independent of each other.
Third, we develop our index at the macro and not at themicro level,
as is the case with most studies in the tourism literature. As stated
by Assaf and Dwyer (2013, p. 1235) “for productivity measures to be
even more useful and relevant to public policy and regulation, they
need to relate to the overall tourism industry, and not just to
particular sectors of the industry”. Fourth and finally, we focus on
cross-country comparisons; our aim is to provide each destination
with a more accurate assessment of the international standing of
their tourism industry.

The paper will proceed as follow. The next section provides a
background of productivity and highlights some of the competing
methods. Section 3 reviews the current literature on tourism pro-
ductivity and highlights some of the existing gaps. Section 4 pre-
sents the model. Section 5 and 6 present the data and results and
finally section 7 concludes.

2. Benchmarking and productivity

Interest in productivity has revived in econometrics through the
work of Olley and Pakes (1996) and Levinsohn and Petrin (2003).
Across many industries, productivity remains one of most
comprehensive and reliable benchmark (Coelli et al., 2005). While
in tourism, studies have benchmarked tourism destinations with
respect to several performance indicators such as customer satis-
faction (Milman & Pizam, 1995), competitiveness (Kozak &
Rimmington, 1999), and market share (Dwyer & Kim, 2003), the
use of productivity remains largely limited. For tourism policy
makers “all these issues are important, but the problem is that they
lead to subjectivity in selecting the true benchmarking parameters”
(Assaf & Dwyer, 2013, p. 1235).

A more obvious and established benchmark is productivity
(Jones, 2007). Usually measured based on multiple inputs and
outputs, productivity provides a more comprehensive benchmark
and reduces the subjectivity in comparing between different in-
dustry leaders (Barros et al., 2011). To define productivity, we start
with a production function of this form:

Yit ¼ lit f ðXitÞ (1)

where Yit refers to the output, Xit is a vector of inputs, and l refers to
“how much output a given input is able to produce from a certain
amount of inputs, given the technological level” (Del Gatto, Di
Liberto, & Petraglia, 2011, p.952). The total factor productivity in-
dex (TFP) at a time period “t” is the ratio of produced output and
total inputs used (Del Gatto et al., 2011):

TFPit≡lit ¼
Yit

f ðXitÞ
(2)

As simple as it looks, the estimation of productivity in (2) is not
that straightforward, particularly when there are multiple and
outputs, where finding the appropriate weights becomes chal-
lenging. There is an array of methodologies, and the distinction
between them is not just in terms of whether they use a deter-
ministic vs. a parametric approach, but also in terms of whether
they adapt a micro (i.e. firm) vs. a macro level approach (industry/
country, etc.).

The early literature on the measurement of aggregate produc-
tivity growth started with “the Solow growth theory (1957), in
which the pattern of productivity growth essentially mirrors that of
the so-called technologies progress (i.e. Solow residual)” (Del Gatto
et al., 2011, p.954). Such approach is also known as “growth ac-
counting”, and despite the limitations, is still a very popular
methodology. Recent extension of this method also includes the
“level accounting” decomposition (Caselli, 2005), which has the
advantage of providing not only growth measures but also esti-
mates of productivity levels, and the so called “growth regressions”
where productivity is not estimated as a residual (like “growth
accounting”), and is not dependent on a specific functional form
(Islam, 2003). This method has also the advantage of not requiring
data on physical capital, which are usually characterized by high
measurement errors (For a more detailed review of these methods
refer to Del Gatto et al., 2011).

In tourism and other related industries, frontier methods have
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