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Abstract

We analyze the economic evolution of a Spanish province that has become a
leading region in mass tourism: The Balearic Islands. Environmental data are
provided, which complement conventional macroeconomic variables. We analyze the
relationship between economic activity and the consumption of natural resources in
the Balearic Islands during the period 2000-2017.

We find two clear patterns, one before the Global Crisis, and another one after it.
We state that the Balearic economic model has become more sustainable since 2008.
It implies that public policies, together with own households’ and enterprises’
initiatives in terms of changing production and consumption patterns have paid off
and should be continued and deepened.
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1. The Economy of the Balearic Islands

Tourism is considered one of the main engines of economic growth and
development (see Li et al. (2018) for a state of the art). However, it is also known
that tourism has a highly negative effect on the environment. Despite the numerous
economic benefits of tourism development (see Archer, 1995; Fayissa et al., 2011;
Kumar & Kumar, 2012; and Brida et al., 2016, among others), the tourism activity
contributes notably to carbon dioxide (CO2) emissions, since it is intensive in the use
of fossils fuels (Murray, 2002; Becken & Simmons, 2002; Becken & Patterson, 2006;
Scott et al., 2010; and Murray, 2013, among others). This use of fossils fuels is direct
and indirect (since the tourism industry is intensive in the use of electricity, which is
generated from fossil fuels).

The Balearic Islands, in the Mediterranean Sea, is probably the most paradigmatic
example of a tourism-based growth model: it receives more than sixteen million
tourists a year, while its population is just over a million inhabitants. Services (most
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of them related to the tourism industry) account for the 80% of the Balearic output;
and the Balearic companies are world leaders in the globalization of investments in
the tourism industry (Brondoni & Rizzi, 2017; Rizzi & Graziano, 2017; Brondoni,
2016; Salvioni, 2016). This could be a tight synthesis of the Balearic economic
growth model since the “tourist boom” of the 1970s (Balaguer & Cantavella-Jorda,
2002; Manera Erbina, 2014). Despite the benefits that the tourism industry has
brought to the Balearic Islands, negative tourism-driven impacts on the environment
are obvious: emissions of considerable amounts of CO2, excessive consumption of
territory, water, and energy resources, together with the creation of urban solid waste.
Moreover, the tourism-based growth model have also led to demographic implosion
(Murray, 2002; Murray 2013).

The analysis of the relationship between economic growth and the environment is
generally based on the dependence that the former has on consumption of natural
resources (Schlupmann & Martinez-Alier, 1987; Pearce, 1989; Poon, 1993; Pearce,
1998; Sindinga, 1999; Turner, 2012). In the case of the Balearic Islands, research
programmes have been mainly cultivated in the academic sphere (Alegre & Pou,
2002; Garau Taberner, 2010; Murray, 2013), with relatively few impact on active
policies. For this reason, we believe that taking into account the evolution of
biophysical variables and its connection with the evolution of output is needed to
facilitate decision-making pathways (O’Reilly, 1986; Mullins, 1991; Kallis et al.,
2012; Pueyo, 2014).

Based on the conclusion that economic growth causes disorder in all areas and,
obviously, in the environment, (Georgescu-Roegen et al., 1996; Gdssling et al., 2002;
Sun et al., 2019) defend extending the range and scope of the analysis of economic
processes, including methods and theories from natural sciences. The change is
substantial; but it contributes to technically and conceptually enrich the economic
analysis (Bridge et al., 2013; Luo & Bao, 2019; Gossling, 2017). This change moves
from a mechanistic phase to a more holistic one, in which the economist is required
to dialogue with other disciplines to better understand what happens in his own field
(Britton, 1991; Williams & Shaw, 1998; Bettini & Karaliotas, 2013).

With this in mind, the present paper analyzes the economy of the Balearic Islands
during the period 2000-2017. Our main objective is to provide some economic, social
and environmental indicators that help to identify and understand some generally
overlooked dynamics of the Balearic economy. We aim at carrying out a first step
into the construction and consolidation of a synthetic indicator of sustainability that
combines chrematistic and non-chrematistic indicators.

2. Economic, Social and Environmental Indicators

Ten indicators have been processed for the period 2000-2015. The series is brief,
but it embraces a period of economic expansion followed by the outbreak of the
Global economic crisis in 2008:

1. Water consumption (in cubic hectometers),

2. Energy consumption (in equivalent tons of oil),
3. Production of urban solid waste (USW) (in tons),
4. CO2 emissions (in kilotons),

5. Gini Index,
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6. GDP deflated at 2010 values,

7. GDP per capita deflated to values of 2010,
8. Wages,

9. Unit labour cost,

10. Demographic evolution.

The data come from the official Statistics Office of the Balearic Islands (Gini index
and wages); the Regional Ministry of Environment, Agriculture and Fisheries (water
consumption); the Regional Ministry of Territory, Energy and Mobility (energy
consumption and CO2 emissions); the Island Council (production of USW); and the
National Institute of Spanish Statistics (Unit Labour Costs, GDP and GDP per capita)

The indicators and their reciprocal relation are characterised by the following:

1. They do not present unachievable methodological difficulties for data collection
and subsequent calculation, so that they can be reasonably assumed as panel
discussion by policy makers;

2. Chrematistic variables (GDP, GDP per capita) are intermingled with
environmental ones (production of USW, CO2 emissions, energy use, and water
consumption);

3. They do not put aside the social aspect of the process of growth, since they
incorporate data on inequality (Gini index) and consumption capacities (through
wage indicators). We consider wages, on the one hand, and unit labour costs, on
the other, since the former is seen as an important determinant of domestic
demand (households’ income), while the latter is generally considered as a factor
of international price-competitiveness (firms’ cost);

. They help to identify some environmental effects of economic growth;

. They provide a different reading of the growth process, since they specify and
systematize dispersed variables that do not usually appear in the regular
diagnoses of public administrations.

o1~

One is aware that other variables can be incorporated into this exercise; what is
required, though, is that they fulfil at least the five characteristics specified above.

If we put our attention exclusively in the four environmental indicators (water
consumption, energy consumption, production of USW, and CO2 emissions) and in
the GDP per capita, an evidence is immediately detected: two clear stages are
detected in the analysed period (2000-2015). A first one that ranges the subperiod
2000-2007 and a second one that starts from the Global economic crisis on. This
distinction, although simple and expected, is important because it entails not only
different behaviours of some indicators, but also different readings of the impacts of
growth on the consumption of natural resources. One conclusion arises: economic
growth causes disorder — therefore, entropic situations from the environmental point
of view — ; but such an affirmation, which may seem obvious, hides different
characteristics and dynamics depending on the analysed specific stage.

The deflated GDP per capita is 17, 45% lower in 2015 than in 2000. It presents
negative annual growth rates practically in every year (except for the years 2004,
2013 and 2014). On the other hand, water consumption, energy use, CO2 emissions,
and USW production grew at positive rates in practically every year before the Global
economic crisis; and present negative growth rates in practically every year after the
Global economic crisis. Therefore, we see a clearly different pattern of consumption
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of natural resources before and after the Global economic crisis that apparently
cannot been explained exclusively by the evolution of current output.

3. Consumption of Natural Resources and GDP per capita

Next, we describe apparent relationships between the four environmental indicators
presented in the previous section and the deflated GDP per capita. Figures 1-4 show
the bivariate simple linear regressions. The results suggest the following
considerations:

1. During the period 2000-2007, the bivariate relationships are negative in all
cases. All the regressions show negative slope coefficients and statistically
significant effects.

2. However, after the Global economic crisis, the Balearic Islands experience a
same sign-relationship between GDP per capita and natural resources
consumption. From 2008 on, the regression slopes turned positive: the upward
or downward variations in the deflated GDP per capita imply same sign-
movements in the use of natural resources, except for water consumption
(however, in this case the slope coefficient is not statistically significative). This
suggests that, contrary to what happened during the subperiod 2000-2007,
between 2008 and 2015 the negative growth rates of GDP per capita are
accompanied by negative growth rates of consumption of natural resources.

Figure 1: Linear Regression between Water Consumption (in cubic hectometer)
and GDP per capita
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Figure 2: Linear Regression between Energy Consumption (in equivalent tons of
oil) and GDP per capita
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Figure 3: Linear Regression between USW (in tons) and GDP per capita
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Figure 4: Linear Regression between CO2 Emissions (in kilotons) and GDP per
capita
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Other comments are pertinent: if we leave aside the demographic evolution and just
consider the evolution of real GDP, we see that before the Global economic crisis
economic growth was lower than the evolution of energy consumption. The period
between 2001 and 2006 was a phase characterised by highs rates of growth of real
GDP, which needed however, greater expansions of energy consumption. The
economy of the Balearic Islands also needed rates of growth of CO2 emissions and
of production of USW higher than those of real GDP between the period of 2000 and
2005.

From 2006, the evolution of the USW indicator is below the evolution of real GDP.
This does not happen with CO2 emissions; which evolve in step with real GDP. In
short, between 2000 and 2007, the evolution of the use of natural resources exceeds
that of real GDP, which suggests that the economic growth model of the Balearic
Islands during this period required a high consumption of energy, water and CO2
emissions. This is confirmed by the fall of the energy intensity (energy required to
generate a unit of output) of the Balearic economy since 2006, after an expansive
period (Figure 5). These results suggest the following aspects: on the one hand, an
improvement in productive efficiency; on the other, a change in consumption
patterns. Another key element can be a change in the economic structure of the
Balearic Islands: the loss of the weight that the construction sector (intensive in the
use of natural resources) had on output.
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Figure 5: Energy Intensity of the Balearic Economy
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Source: Own elaboration, with regional GDP data and energy use reduced to equivalent tons of oil.
The data comes from the Official Statistical Office of the Balearic Islands (IBESTAT) and the
National Statistics Institute (INE).

4. CO2 Emissions and Economic Activity

Until now our study has been more descriptive than analytic. Since the time
dimension of our data is not sufficiently large, we have been unable to carry out a
time series analysis to study the dynamic relationship between economic activity and
consumption of natural resources. However, we have been able to disaggregate by
sectors the data of CO2 emissions and the data of real GDP. This gives us a cross-
sectional dimension that, combined with the time dimension, allows us to implement
a panel data cointegration analysis to study the dynamic relationship between CO2
emissions and economic activity in the Balearic Islands.

Negative tourism-driven environmental impacts are inevitable, since most tourism-
related activities involve energy consumption from fossil fuels, thus leading to the
emission of a significant amount of CO2 (Paramati et al., 2017: 715). There are many
works stating the effects of tourism development on CO2 emissions (Gdssling et al.,
2005; Scott et al., 2010; Tang et al., 2014; among others). However, there is no
unanimity about the effects of tourism activity on CO2 emissions. In the case of
developing regions that base their development strategies in the tourism industry,
considering the numerous studies that analyse the relationship between economic
development and CO2 emissions is also interesting. Many of these papers have been
aimed at testing the environmental Kuznets curve (EKC) hypothesis.

The EKC hypothesis is analogous to the hypothesis that Kuznets (1955) applied to
study the relationship between income distribution and economic growth. According
to Dinda (2004), the EKC hypothesis stablishes that economic growth leads to
significant increases of emissions in the early stages of economic development, but
then emissions subsequently decline and environmental quality improves. In the field
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of tourism economics, some works such as Weaver (2011) and Scott (2011) suggest
empirical evidence in favour of the EKC hypothesis and sustain that public
sustainability measures contribute to mitigate CO2 emissions. Therefore, the
relationship between economic activity and CO2 emissions might not be uniform
across regions and time. This is, in fact, what we analyze in the present section.

In what follows, we analyse the dynamic relationship between economic activity
and CO2 emissions in the Balearic Islands. We have a series that covers the period
2000-2017. With the available data, we have been able to disaggregate data of GDP
in chained 2010 euros and CO2 emissions in Kilotons into four sectors: (i)
Agriculture, forestry and fishing; (ii) Extractive industries, manufacturing industry,
supply of electricity, gas, steam and air conditioning, water supply, sanitation
activities, waste management and decontamination; (iii) Construction; and (iv)
Wholesale and Retail, repair of motor vehicles and motorcycles, transport and
storage, Accommodation. The data on GDP and CO2 emissions provide from the
Official Statistical Office of the Balearic Islands (IBESTAT).

We have verified the presence of panel cross-sectional dependence (the four sectors
are highly interconnected and, therefore, shocks in one sector affect the rest of the
sectors) and panel heterogeneity (different relationships between GDP and CO2
emissions across the different sectors) through the cross-sectional independence test
of Pesaran et al. (2008) and the slope homogeneity test of Pesaran & Yamagata
(2008), respectively. Therefore, we analyze the stationarity properties of the
variables GDP and CO2 emissions through the panel unit root test of Pesaran (2007),
which is robust to both cross-sectional dependence and cross-sectional heterogeneity.
The Cross-sectionally Augmented Dickey-Fuller test of Pesaran (2007) indicates that
the variables are non-stationary in level and stationary in first differences, i.e., the
variables are 1(1) processes.

Having checked that the variables are integrated of order one, we can proceed to
the panel cointegration test of Pedroni (1999; 2004), based on the Engle & Granger
(1987) approach, which is robust to endogenous regressors and to both cross-
sectional dependence and heterogeneity. This test constructs seven statistics, four of
which are based on within-dimension tests, simultaneously allowing for common
time factors and heterogeneity across sectors. The rest of the tests are based on the
between-dimension approach, derived by the averages of individual autoregressive
coefficients of the unit root test on the residuals of every sector i.

We analyze the following long-run relationship:

COZit =G + ait + BIGDPlt + Eit, (1)

where CO2;; represents CO2 emissions of sector i in period t, and GDP;, is the gross
domestic product of sector i in period t, fori= 1,2,..Nand t= 1,2,... T. The
parameter d;t is the specific deterministic temporal trend of sector i, while c; allows
for common effects that are shared across sectors in any given period t. The slope
coefficients B; can be heterogeneous across sectors.

The panel cointegration test indicates the following results. Only two of the seven
statistics rejects the null hypothesis of cointegration for the whole period of study
(2000-2017), which suggests no enough evidence of cointegration between the
variables for the whole period of study.

Edited by: Niccold Cusano University ISSN: 1593-0319

92


http://symphonya.unicusano.it/

© SYMPHONY A Emerging Issues in Management, 1, 2021
symphonya.unicusano.it

Table 1: Pedroni Heterogeneous Panel Cointegration Test

Whole Period (2000-2017)

Subperiod 2000-2008

Subperiod 2009-2017

Statistic P-value Statistic P-value Statistic P-value
Panel v-Statistic 0.15 0.44 -0.33 0.63 -1.24 0.89
Panel p -Statistic 0.00 0.50 1.16 0.88 1.16 0.88
Panel t-Statistic -1.18 0.12 -0.96 0.17 -4.30%** 0.00
Panel ADF-
Statistic -1.23 0.11 -1.00 0.16 -2.49%** 0.00
Statistic P-value Statistic P-value Statistic P-value
Group p -Statistic 0.74 0.77 1.38 0.92 1.36 0.91
Group t-Statistic -1.78** 0.04 -3.67*%*= 0.00 -5.17%*= 0.00
Group ADF-
Statistic -2.86*** 0.00 -2.06** 0.02 -2.88*** 0.00

Note: This table presents the results of the panel cointegration test of Pedroni (2004). Deterministic trend
and intercept are assumed. The automatic lag length selection is based on SIC (Newey-West automatic
bandwidth selection and Bartlett kernel). The asterisks *** and ** indicate rejection of the null hypothesis
of no cointegration at the 1% and 5% significance level, respectively.

In the absence of a long-run equilibrium relationship between GDP and CO2
emissions, we apply the panel short-run causality test of Dumitrescu and Hurlin
(2012), which is robust to cross-sectional heterogeneity and cross-sectional
dependence. Having verified that CO2 and GDP are integrated of order one, we
consider the following linear model for each sectori = 1,..,Ninperiodt=1,..,T,
based on Dumitrescu and Hurlin (2012):

K K
ACOZi¢ = o+ ) YidCOZiyy+ ) BAGDP; 4 + Exie @
k=1 k=1
K K
AGDPit = Oyj + Z SiAGDPi,t_k + Z eiACOZi,t_k + &2it» (3)
k=1 k=1

where A denotes first difference, K is the number of lags, which is considered qual
for every sector. y; and §; are the autoregressive parameters, while ; and 6; denote
the coefficients slopes. Individual effects, «;, can differ between sectors, but are
considered constant over time.

The null hypothesis that GDP does not granger cause CO2 can be represented as
follows:

HO: Bil' Bik =0 fOI’ i= 1,2, ... N.
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The alternative hypothesis holds that there are N; < N individual processes with no
causality running from GDP to CO2, which is summarized in:

Hy: Bip =...=Bix=0 fori=12,..N;

Bir#0or..Bjx+0 fori=N;+1,N;+2..N,

where N, is unknown but satisfies the condition 0 < N; /N < 1.
As can be seen in Table 2, we do not find evidence of heterogeneous panel causality
between GDP and CO2 emissions.

Table 2: Pairwise Dumitrescu-Hurlin (2012) Panel Causality Test

Whole Period (2000-2017)

Null Hypothesis: W-Stat. Zbar-Stat. P-value.
GDP — CO2 emissions 2.84 0.21 0.83
CO2 emissions - GDP 2.55 0.03 0.97

Note: This table presents the results of the short-run heterogeneous panel causality test proposed by
Dumitrescu and Hurlin (2012). In order to remove autocorrelation in the residuals, it was necessary to use
two lags. However, the results do not change when we use one and three lags (three is the maximum
number of lags allowed by the test, given our N and T). The symbol — indicates direction of causality.
The null hypothesis states non-homogeneous causality.

On the other hand, if we divide the data into two subsamples, the results change.
As can be seen in Table 1, there is no enough evidence of cointegration between GDP
and CO2 emissions for the period 2000-2008 (only two of the seven statistics reject
the null hypothesis of no cointegration); while evidence of cointegration is found for
the period 2009-2017 (four statistics reject the null hypothesis of no cointegration).
We cannot implement the panel causality test by Dumitrescu and Hurlin (2012) in
the subperiods 2000-2008 and 2009-2017, respectively, due to the short span of
observations. However, the cointegration analysis suggests that there is a long-run
nexus between CO2 emissions and GDP during the subperiod 2009-2017; while
during the subperiod 2000-2008 CO2 and GDP evolve independently.

The results clearly reveal two different patterns in the dynamic relationship
between economic activity and CO2 emissions in the Balearic Islands. It is obvious
that production generates CO2 emissions; however, while during the period 2000-
2008 CO2 emissions evolve disproportionally with respect to economic activity,
CO2 emissions and GDP follow a long-run equilibrium relationship during the
subperiod 2009-2017. It indicates that after the global economic crisis the Balearic
Islands have been capable to develop a certain resilience capacity, being able to reach
a more harmonious relationship between economic activity and CO2 emissions.
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5. Final Considerations and Future Lines of Research

The dynamic relationship between economic activity and the consumption of
natural resources has allowed us to identify two clear different patterns of sustainable
development that probably a more conventional macroeconomic analysis would have
not detected.

Economic activity inevitably implies the consumption of natural resources and has
effects on the environment. However, during the period 2000-2008 the emissions of
CO2 evolved disproportionally with respect to economic activity. The disproportion
was such that CO2 emissions and GDP did not follow a cointegrating relationship
during this period. On the other hand, we observe a more harmonious relationship
between CO2 emissions and GDP for the period 2009-2017, since we find a long-run
equilibrium nexus between them. It does not mean that the economic model of the
Balearic Islands does not face any more challenges in terms of sustainability.
However, it suggests that the efforts coming from public policies and own initiatives
of households and firms, in terms of changing production and consumption patterns,
among others, have not been in vain and, therefore, should be deepened.

Tertiary economies are experiencing fast changes in the process of economic
globalisation (Farrell & Twining-Ward, 2004; Podhorodecka, 2018). At this point,
there exist some challenges that directly affect the Balearic economy. The dynamic
competitiveness of productive systems consists not only in the ability to adapt to
changes, but also in the capability to do it as quick as possible (Morley, 1992;
Papatheodorou & Song, 2005; Maroto-Sanchez & Cuadrado-Roura, 2009; Rodrik,
2016). Indeed, the speed with which local actors process and execute information,
which can be enhanced through cooperation between the different productive units,
is crucial.

The agility with which this information is systematised is related to three essential
factors. First, the productive resources of the companies, according to their critical
mass or size (tangible plus intangible). Second, the implementation of regional and
local innovation systems could favour new possibilities that would bring more
efficient productive combinations to respond to the demanded changes. Finally, the
active role that the public sector would have to assume in order to develop synergies
with the private capital, which until very recently had been merely prone to
investments (Segreto et al., 2009). These are indeed difficult challenges, but they are
being considered by all the regional mature economies.

Tourism as a system is consolidated itself as an integral system for the economy in
general (Louis & John, 1991; Manera & Navines, 2018). In this sense, working on
alternative indicators, which consider the negative impacts that this integral system
has on the environment, will be a determining factor in improving the adoption of
public policies.

The current difficulties that capitalism faces evidence the increasing importance of
establishing alternative and complementary indicators that complement the
chrematistic ones. This has been a central objective of our research. We believe that
the presented indicators offer reasonable explanations on the evolution of a tourism-
led economy from the perspective of sustainability. We have argued about
environmental aspects, but we have also put on the table social questions for future
research. Both the environmental and the social question are basic to obtain a deeper
reading of an economy’s trajectory.
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The available data for this research does not allow us to distinguish the
sectorialization of the economy in terms of consumption of natural resources, except
for the case of CO2 emissions. In this sense, it will be important to connect future
research with biologists, chemists and environmentalists to better interpret the
available data and facilitate the creation of synthetic explanatory indicators.

In fact, our research is in a primary phase that must be deepened and consolidated
by the creation of a synthetic indicator of sustainability. This indicator would be
analogous to the Human Development Index of the United Nations, and would
incorporate social, environmental and chrematistic variables. The results of the
present paper, which indicate a better performance of the Balearic economic model
in terms of sustainability during the period 2009-2017, might hide some economic
and social problems such as the increment of unemployment and the decrease of the
purchasing power of households. This is one of the problems with which the theorists
of degrowth handle with more difficulties. Therefore, a synthetic indicator of
sustainability that also accounts for the social question becomes crucial for future
research.
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