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Abstract: This paper introduces a geoethical dilemma in the coastal zone of the Tordera Delta as a
case study with the objective of showing the contribution of geoethics to the governance of coastal
social-ecological systems. The Tordera Delta, located in Costa Brava, Catalonia, constitutes a socialecological system that suffers from intense anthropization mainly due to tourist pressures causing a
cascade of different environmental problems impacting the Delta functions. The massive sun and
beach tourism brought human well-being and economic development to the region, but has caused
an intense urbanization of the coastline that altered the coastal dynamics, eroded its beaches, and
degraded many ecosystem services, a process that is being worsened today by the climate change
events such as the rising sea level or the magnitude of the storms (“llevantades”), typical of the
Western Mediterranean coast. Posing the problem of governance in terms of a geoethical dilemma
enables discerning among the values connected to the intrinsic meaning of coastal landscapes and
the instrumental values that see beaches as goods (commodities) for tourism uses. Finally, the paper
reflects on options to overcome this dichotomy of values by considering meaning values as elements
that forge cultural identities, contributing to highlighting this societal challenge in the Tordera Delta
area, as a case study that can be useful for similar ecosystems.
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1. Introduction

Accepted: 7 April 2021

At the end of January 2020, Storm Gloria severely hit the Spanish Mediterranean
coast resulting in substantial infrastructure and economic damage. The Tordera Delta
(TD) located northeast of Barcelona (Catalonia) was especially affected. At the same
time, however, the storm largely increased the amount of sediment reaching the shoreline,
enlarging the beach’s recreational areas and creating a new lagoon at the mouth of the TD.
The moral of this story is that society’s wellbeing increases its vulnerability with raised
exposure to natural hazards, but benefits when natural ecosystem functionality is healthy
and functional.
Delta areas are complex social-ecological systems (SES) where humans and nature
meet and interact and frequent conflicts emerge. Policy and bureaucratic fragmentation
often becomes an obstacle for advancing towards sustainable use of these coastal areas,
highly vulnerable to natural forces and subject to stressful pressures by human interventions. Deltas constitute fragile habitats considering rising sea level due to climate change
and the TD is a good case in point. Climate models for the future in Catalonia [1] suggest
that climate changes will include changes in the intensity, duration, frequency, and spatial
distribution of extreme events in the short, medium, and long term. Hence, encouragement is needed to promote bold adaptations, which imply improving our relation with

Published: 12 April 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affiliations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).

Sustainability 2021, 13, 4253. https://doi.org/10.3390/su13084253

https://www.mdpi.com/journal/sustainability

Sustainability 2021, 13, 4253

2 of 14

Nature as soon as possible. The general regression and disappearance of sandy beaches on
Catalonia’s Mediterranean coast, where the TD is located, is an issue of high social and
economic significance since beaches support a tourist economic sector, which attracted
almost 20 million tourists in 2019 [2]. Coastal regression is mainly due to the accumulative
impacts of upstream dams retaining sediments, marine structures blocking sediment redistribution (sport harbors and marine breakwaters), and urbanization of coastal dunes
and back shores [3,4], coupled with intensification of winter storms and rising sea level
linked to climate change, according to the Laboratori d’Enginyeria Marítima and Centre
d’Investigació dels Recursos Costaners de la Universitat Politècnica de Catalunya, 75% of
the sandy beaches are eroding and the average values of annual erosion are calculated at
1.7 m/year [ref added]. Due to these impacts, only 25% of the Catalonia’s coastal habitats
have a favorable conservation status [5]. During the last 60 years, the low part of Tordera
Watershed underwent drastic changes in modifying hydraulic conditions and land uses.
Today, the area has developed industrial, agricultural, tourist and residential competing
uses, exerting unsustainable pressures on natural processes. Twenty years ago, most stakeholders of the TD recognized that cumulative effects resulting from multiple activities
carried out without any comprehensive planning resulted in a loss of the TD’s ecosystem
functionality, putting the ecosystem resources and beaches in a critical state [ref added].
Since then, numerous studies and researches have been carried out by the Observatori
de la Tordera (ICTA-UAB), the Institute of Environmental Science and Technology (ICTAUAB); the Institució Catalana d’Història Natural (ICHN); the Blanes Centre for Advanced
Studies (CEAB-CSIC); the Catalan Water Agency (ACA), and the Ecological and Forestry
Applications Center (CREAF) as well as different universities, providing large amounts of
data, and even a detailed hydrogeological numerical model for the TD, allowing a sound
understanding of the key environmental problems.
However, the social issues of the TD remain a serious challenge. To implement an
effective ecosystem-based management (EBM), as recommended by the EU policies, the
involvement of the key stakeholders was required [6,7]. With this purpose, the Taula del
Delta i de la Baixa Tordera (TDBT) was created in 2017 by key local stakeholders, aimed to
become the governance body dealing with the issues and fostering a long-term planned
approach. The purpose of the TDBT is to recover the social and ecological balances of the
TD and to reduce its vulnerability to climate change by means of developing a strategic
and integrated plan in a transparent and participatory manner, as explicitly established
by the EU Water Framework Directive. However, despite having the data, knowing the
problems, and the technical measures that should be implemented, and the existence of the
TDBT, several barriers block the advancement towards an agreed solution. Finding new
innovative approaches and perspectives seems crucial to overcome this blocked situation.
To analyze a potential way forward to unlock the governance of the social-ecological
system of the TD, a Geoethical approach was proposed. Geoethics is an emerging frontier
discipline—between ethics and geosciences—that looks at the values in how humans relate
to the Earth System [8]. Existing frameworks for analyzing SES tend to be presented as
neutral-value and do not adequately consider the axiological aspect of decision-making.
However, understanding the values that underpin governance principles in SES (or in
socio-ecological-technical systems “sensu Wesselink et al. [9]”) may be useful to reverse the
unsustainable management of fragile and stressed geo-resources, such as coastal landscapes.
In this paper, we use a workshop meeting (TD conference) to introduce a geoethical
dilemma following geoethics.
This paper contributes to highlighting this societal challenge in the TD area, as a
paradigmatic case study that can be useful for similar ecosystems. Several cases of success show the gains of this innovative approach, applying geoethics in governance processes [10–14] that have the potential to unblock the current barriers in the governance of
the TD and will contribute to validate a methodology that might be replicated in other
deltas along the Mediterranean and Atlantic coasts.
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Figure 1. Location of the Tordera Delta [6].

Figure 1. Location of the Tordera Delta [6].

Highly energetic storms hit the TD shores periodically, with common damages on
Delta beaches, threatening the population and the touristic activities of this area. Beach
erosion has a direct impact on touristic attractiveness. Several campgrounds located at the
outer part of the TD plain, are the only existing tourist facilities. Their activity is strongly
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conditioned by the existence and maintenance of a wide and healthy beach but now
beaches are in erosive tendency. To alleviate this trend, traditional sand extraction for beach
nourishment, usually dredged at depths between 10 and 30 m in the wave-dominated delta
front, has been ineffective, contra-productive and often leads to a complete defaunation
of the benthic community. This had a critical impact on artisanal bivalves’ fisheries of the
area. Furthermore, the TD constitutes a crucial site for environmental conservation (i.e.,
wetlands, habitat for protected species, hydrologic connectivity) being partly included in
the European Natura 2000 Network. Altogether, many of the recent human developments
in the TD have caused relevant conflicts between local private interests, regional projects
and environmental protection due to the degradation of several ecosystem services [15,16].
The Catalan River Basin District Management Plan defines the aquifer of the lower
part of the Tordera and the TD aquifer as strategic for the socio-economic development
of the region, since it supplies many municipalities (around 1 million people during the
tourist season), being used both for supply and for industrial and agricultural use. The
aquifer had some pollution and, above all, over-exploitation problems, with the consequent
intrusion of sea water and salination a few years ago. Due to periodical drought problems,
two desalination plants were built in the coasts of Catalonia, one of them in the TD. The
Tordera desalination plant can provide up to 10 hm3 /year since 2003; however, due to
its high energy consumption is only used as a back-up system. Since current climate
models predict that severe droughts may increase in the near future, an enlargement of the
desalination plant is forecasted for the coming years.
Following the Catalan Strategy for Adaptation to Climate Change 2013–2020, the
aquifer depletion is expected to worsen under new climate change conditions; projections
estimate an average reduction of groundwater recharge of 20% to 30% by 2070–2100. The
effects of climate change are not only related to the concentration of precipitation events, but
also to their overall reduction and the increase of temperature, which has the consequent
effect on increased evapo-transpiration. The combination of these three climate drivers is
expected to cause a reduction in water availability to recharge the aquifer as it has been
modeled recently for our group [17].
Considering this context of the study area, it is important to highlight that the Tordera
River is one of the few remaining unregulated rivers in Catalonia, offering the opportunity to restore its natural functionality. Therefore, to provide an integrated response
to social and ecological issues, and to define adaptation actions and policies aiming to
reduce delta’ risks in the future becomes a priority. Following the modern principles of
environmental management, this response should be formulated within schemes of Integrated Coastal Zone Management (ICZM) and ecosystem-based management (EBM), an
integrated framework that must go beyond the classical distinction in sectoral management
in freshwater and coastal systems. Consequently, the climate problem targeted and the
approach used is fully aligned with European climate policy priorities and the Climate
Change Adaptation Strategy.
In short, two main problems are combined in the low Tordera rivers. First, frequent
over-exploitation of water aquifers dries up the ecological flow of the river, hence, the
associated ecological functions of the river tend to be degraded, which, in turn, explain
that the goals of the European Water Framework Directive cannot be attained. Second, due
to the critical situation of the flow of the river, the region has become highly vulnerable to
periodic extreme weather events, as the Storm Gloria showed. The water system is the most
vulnerable to the impact of both observed and future climate change in this region and they
have a tremendous influence on all related socio-economic activities. The functionality of
the river needs to be managed in a way that is able to absorb periodic episodes of large
floods and a management risk system needs to be developed and implemented to reduce
social-ecological exposure and vulnerability.
To try to find a solution to all these inter-related issues, the Taula del Delta i de la Baixa
Tordera (TDBT) a bottom-up public participatory organization was created on June 2017 by
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the city councils of the four municipalities that have part of its territory on the TD: Malgrat
de Mar, Blanes, Palafolls, and Tordera.
The aim of the TDBT is to recover the social and ecological balances of the TD and to
reduce its vulnerability to climate change by means of developing a strategic and integrated
plan in a transparent and participatory manner; the objectives listed in Table 1 clearly show
the challenge to find a way to reconcile instrumental and intrinsic values competing in
the TD.
Table 1. Main objectives of the Taula del Delta i de la Baixa Tordera (TDBT).
1

To recover the quality and quantity of the river flow

2

To recover the geomorphological dynamics of the river, the alluvial plans and
the coastal systems

3

To guarantee biodiversity protection

4

To promote exploitation models of the territory that continue to be compatible
with the preservation of the natural area of the Delta.

5

To include climate change consequences in territorial actions planning

6

To decreased the risk of possible natural disasters

Transversal 2

Transversal action: to ensure better governance with inclusive participation to
establish shared criteria and objectives.

During the first two years of activities, the TDBT developed a stakeholder mapping, a
compilation of different information sources, interviews, organized participatory seminars,
focus groups, and prepared a document of objectives and recommendations. However,
although initial awareness was high and a number of interesting actions followed, the
TDBT activities declined before attaining the goals. It is clear that a new input is needed to
bring the governance body back to life to promote the identified actions required to attain
the s objectives.
2.2. A Geoethical Theoretical Approach
There is a widespread belief that SES challenges may be overcome with technological,
economic, and institutional solutions, but most human and nature interactions are more
complex than theory wants to acknowledge [18]. Even when it has been proved that technological fixes will not be sufficient to achieve sustainability [19], the technocratic fallacy
tries to convince us that technology will provide the needed solutions to all human–nature
challenges regardless of the values behind them. However, human–nature relationships are
frequently displayed as a conflict, thus, involving ethics and consequently environmental
and social justice, or ecological justice [20] related issues. Furthermore, humans are part
of nature; they are mutually interlinked in a co-evolution process making it difficult to
separate a part of the problem to analyze the whole [18,19] constituting complex coupled
human and natural systems [21]. Therefore, it seems that taking a value-based approach
may be interesting in approaching SES challenges [14].
In the relationship between humans and nature—here non-human entities—the geosphere is of special interest when referring to the management of natural resources and their
governance, because these geo-resources under utilitarian values sustain our current development patterns. The geosphere includes the geological cycle of water, rocks, and minerals
and gases, known as the lithosphere, the hydrosphere, and the atmosphere [22]. However,
the concept of the geosphere can be understood in a broader sense where geo-dynamic
processes and bio-geochemical cycles result in the expression of multiple geosphere manifestations such as rivers, lakes, mountains . . . as common beings, thus, introducing their
intrinsic value. Whilst instrumental value refers to the use value of an object to accomplish
something, hence, the utilitarian values of the geo-resources, intrinsic value is the value
within an object itself [23], in this case the value of the any component of the geosphere
manifestation. Geosphere manifestations, as common beings support communities of life
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not only in the biophysical sense but also in the spiritual sense [24]. The spiritual bound
of human communities with the land as meaningful whole [25] is indeed at the base of
historic memories and cultural identity values that overcomes the dichotomy between
instrumental and intrinsic values [26].
Values embedded in cultural geographic identities are at the core of the technocratic
artifacts by means of which humans relate to the geosphere. Under this approach, the
territory, as a conceptual space, is seen not only as a mere political social construct or a
“passive” space of power where social actors interact but also as having power in itself
the power of the space [27]. The human–geosphere relationship is a continuous social
production of space [28], where the physical environment becomes an agent itself [29],
shaping humans’ social relationships, which, in turn, affect to different degrees some of the
geosphere’s dynamic processes. This social production of space can be understood as a
dialogue between intrinsic and instrumental values at the different levels: the day-to-day
perceived physical space through landscapes [30], the conceived spaces (or the territorial
representation of space), and the land understood as a lived-symbolic space. The land
becomes a representational space holding the cultural identity values that bring together
the intrinsic and instrumental values, a place where ecological justice [31] is transformed in
spatial justice [32]. How cultural identity values evolve and how they are transmitted are
key to understanding the complex interrelations between human societies and the physical
spaces we inhabit, frequently involving social inequalities and negative impacts and, hence,
land use conflicts [33].
The interaction of geosphere manifestations with the human agency, through technocratic artifacts and their enabling technocracies, result from institutional governance
frameworks, technical-hardware and software-knowledge and capacities, as well as the
dynamics of power between the different social actors, which in turn characterize specific
organizational management practices around these artifacts. All these terms define geosphere governability [10], a concept associated to the noosphere [34] that Moiseev [35]
interpreted as Earth system governance.
The concept of the noosphere results from the encounter of the Russian geochemist
V.I. Vernadsky and the French Jesuit paleontologist Pierre Teilhard de Chardin [36] at
the beginning of 20th century. For Teilhard de Chardin, the concept of the noosphere
was understood as the human evolution towards a theoretical eschatological point [37].
Conversely, the term as coined by Vernadsky emphasizes the development of human
consciousness in its relation with the geosphere, highlighting the importance of the values
in how humans relate to geosphere. Rather than focusing on processes, the geosphere
governability looks at the contingent outcomes of the relationship when utilitarian and
intrinsic values are at stake. These outcomes can be defined in term of impact (I) as
the alteration of the biogeochemical cycles of the geosphere because anthropic activities
and their feedback loop in terms of geodynamic processes on the same human activities;
or in terms of socioeconomic vulnerability (V) [11]. Impacts and vulnerabilities, which
largely depend on values, are mappable geophysical features, which are suitable to explore
potential geo-prospective scenarios [12,29,38].
Geo-prospective scenarios represent the noosphere as a co-evolution production of
space between the geosphere and human agency and may be visualized as spaces of
practice, “a continuous co-construction of the reality exposing injustices, struggles and
resistances and helping us to reconcile a culture of encounter with our symbolic lived
spaces” [12]. The visualization of such scenarios is fundamental in achieving cultural
change based on hope. Hereby, hope may be understood as “a motivational factor that
helps initiate and sustain action toward long-term goals, including flexible management of
obstacles that get in the way of goal attainment” [39]. Taking this point of view and expanding the work of Cendrero and Panizza [40] on geomorphology and society, scenarios may
be qualitative expressed, highlighting the value dimension underpinning the technocratic
artifacts by means of which humans relate to the geosphere and according to the following
expression: Noosphere = (Impact + Vulnerability) * values.
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2.3. The Geoethical Dilemma as a Geoethical Approach
Taking into consideration the described theoretical framework, a potential way forward to unlock the governance of the SES of the TD is exploring the values within the
concept of geosphere governability using a geoethical dilemma. Geoethical dilemmas are
defined as the ethical attitude when instrumental and intrinsic values are confronted in the
human–geosphere relationship. Geoethical dilemmas help us to discern the meaning values that define the relationship of humans with the geosphere. Geoethical dilemmas unfold
as a pedagogy process involving social actors building a values-based ecological dialogue
based on solidarity, integrating different views and creating consensus aiming at ecological
justice in relation with low impact and vulnerability geosphere governability scenarios.
According to Bellaubi and Arasa [12], a geoethical dilemma is presented as a doubleentry matrix representing two possible technocratic alternatives under instrumental or
intrinsic values for the two main stakeholders involved in the dilemma. Each alternative
is crossed, producing four scenarios. Each scenario can be considered as a noosphere
space, as it relates material and spiritual dimensions of the human–geosphere relationship,
and may be expressed in terms of geosphere governability [ref added]; meaning it has an
impact on the geosphere and, oppositely, implies a derived socioeconomic vulnerability on
human activities. Furthermore, each scenario can be quantitatively evaluated regarding the
credibility of the social actors involved. Credibility is key in fostering cultural changed [41]
by shifting scenarios and it is based on cultural capital [42]. In turn, solidarity as a
consciousness for the other [43] may be understood as the created cultural capital within the
pedagogic process of a values based ecologic dialogue. In this way, qualitative noosphere
scenarios defined in terms of impact and vulnerability may be qualitatively evaluated
by a binary scoring system of credibility. The credibility of a stakeholder results from
his/her attitude for a value and the associated social cost/gain from the observer. The
actor’s attitude scores 1, otherwise it scores 0. Social costs or gains score 1 or 0, and
subtracted (if the actor’s attitude is 1) or added (if the actor’s attitude is 0), respectively, to
the stakeholder’s attitude according to the perception of the observer over the generated
scenario. The rationale for such scoring can be found in Bellaubi and Pahl-Wostl [44],
Bellaubi and Lagunov [11], and Bellaubi and Arasa [12].
3. Results
The geoethical dilemma of the TD refers to the urbanization of the coastal landscapes and an increase in recreational harbors, as a result of a mass tourism, and the
over-exploitation of ground water, disrupting the morphology and the coastal dynamics
and transport of the sediment that results in regression of sand beaches, among others. The
involved stakeholders are the Catalan regional and local administrations vs. the tourism
sector, whilst the local inhabitants are the “observers”.
The objectives of the geoethical dilemma of the TD are: (1) to understand the current
situation of mass tourism, which brings considerable income to the region but has an
associated negative environmental impact, especially on the coastal system, considering
the values related to the governance, and (2) to open a participatory dialogue under a geoprospective [29] approach to ask: what are the alternatives to the current tourism model?
The geoethical dilemma matrix with the different outcomes’ scenarios and credibilities is
shown in Table 2. Scoring of the different scenarios was done on cross-reference of data
from different sources, such as a literature review and transect walks in the area, as well as
combining the views and opinions of key social actors. Therefore, the results do not aim
at any statistical representation but the understanding of attitudes, social practices, and
behaviors [45].
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Table 2. Geoethical dilemma matrix in the Tordera Delta.
Disruption of the Coastal System
Due to Mass Tourism
Observer: Local Population

Tourism Follows the Same Model
but Addresses Environmental
Impacts
Scenario 1

Public administration follows a low
term vision where economic
benefit prevails

Public administration follows a
strategic prospective
development strategy

Impact: coastal dynamic disruption
Vulnerability: social and economic
impoverishment
Credibility administration = 1 − 1 = 0
Credibility tourism sector = 1 − 1 = 0
Credibility scenario = 0

New Tourism Model: Degrowing +
Proximity Tourism
Scenario 2
Impact: small impact on the coastal
system
Vulnerability: Possible bankruptcy of
the sector
Credibility administration = 1 − 1 = 0
Credibility tourism sector = 0 + 1 = 1
Credibility scenario = 1

Scenario 3

Scenario 4

Impact: sustained environmental
degradation
Vulnerability: Improvement of social
and political image of the region
Credibility administration = 0 + 1 = 1
Credibility tourism sector = 1 − 1 = 0
Credibility scenario = 1

Impact: recovery of a
socio-environmental model
Vulnerability: Political cost and slow
economic growth in short term
Credibility administration = 0 + 1 = 1
Credibility tourism sector = 0 + 1 = 1
Credibility scenario = 2

Credibility administration/tourism sector = attitude ± social cost/social gain
Credibility scenario = credibility administration + credibility tourism sector

In scenario 1, both administrations and tourism sector follow attitudes that are penalized (social costs) by the local population. Instead, in scenario 4, their attitudes, although
they may not reflect on their values, are welcomed by the local dwellers in terms of social
gain. A suggested visualization of the noosphere scenarios 1 and 4 is shown in Figure 2. A
geo-prospective approach combined with the geoethical dilemma is of vital importance
when conflicting values hold by different stakeholders compete to dialectically “impose”
their vision on a territory instead of finding a common dialogical ground, a shared value,
Sustainability 2021, 13, x FOR PEER REVIEW
9 of 14
that sustain a strategic development visions embedding both intrinsic and utilitarian values
in our relationship with the geosphere and that largely depend of our social interactions.
This is the case of the TD and the challenges faced by the TDBT.

Figure 2. Left image: Current Tordera delta aerial view with predominant utilitarian values; right image: proposed ecoFigure
2. Leftintroducing
image: Current
delta aerial
withservices
predominant
utilitarian
values;
logical
restoration
intrinsicTordera
values to benefit
several view
ecosystem
such as habitat
provision,
coastal right
protection,
or nutrient
regulation.
(Pictures,
courtesy ofintroducing
Daniel Roca). intrinsic values to benefit several ecosystem
image:
proposed
ecological
restoration

services such as habitat provision, coastal protection, or nutrient regulation. (Pictures, courtesy of
4. Discussion
Daniel Roca).

The result of the geoethical dilemma of the TD discussed in the previous section was
presented in the CEAB-CSIC Centre, Blanes, at a two-day conference event the 5 and 6 of
March, 2020, organized by the Campus of Natural and Cultural Heritage of the University
The result of the
geoethical dilemma of the TD discussed in the previous section was
of Girona, CEAB-CSIC and the NGOs ecologist platform SOS Costa Brava. In advance of
presented in the CEAB-CSIC
Centre,
Blanes,
at a two-day
event
5 and 6for
of the
the conference,
a group
of scientists
prepared conference
and made public
thethe
“Manifesto
March, 2020, organized
by the
Campus
ofaNatural
and
Cultural
Heritage
of the
University
Tordera”,
which
proposed
number of
detailed
management
actions
to be
put in place to
improve
river
coastal
management.
DuringSOS
the conference,
attended
by over fifty
of Girona, CEAB-CSIC
and
theand
NGOs
ecologist
platform
Costa Brava.
In advance
public
officials,
municipal
technicians,
researchers,
and
experts
from
different
of the conference, a group of scientists prepared and made public the “Manifesto forfields,
the it
was discussed how geoethics could invigorate the TBDT. For the first time in this context,
Tordera”, which proposed
a number of detailed management actions to be put in place
the contributions of the geoethics perspective were openly discussed, both theoretically
and in practice, during a participatory workshop with some of the main local stakeholders
that allowed to envisage some possible future scenarios as showed in Tables 3 and 4.
The values that define our relationship with the geosphere relate significantly to how
we relate to others under the principle of solidarity. Bearing solidarity in mind, we can
engage in a values-based ecologic dialogue that allows us to commit on shared values to
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to improve river and coastal management. During the conference, attended by over fifty
public officials, municipal technicians, researchers, and experts from different fields, it was
discussed how geoethics could invigorate the TBDT. For the first time in this context, the
contributions of the geoethics perspective were openly discussed, both theoretically and in
practice, during a participatory workshop with some of the main local stakeholders that
allowed to envisage some possible future scenarios as showed in Tables 3 and 4.
Table 3. Enhancing credibility of scenario 3.
Scenario 3 before: Credibility Scenario 1

Scenario 3 after: Credibility Scenario 2

Administration = attitude 0 + social gain 1 = 1
Tourism sector = attitude 1 − social cost 1 = 0

Administration = attitude 0 + social gain 1 = 1
Tourism sector = attitude 1 − social cost 0 = 1

Table 4. Enhancing credibility of scenario 2.
Scenario 2 before: Credibility Scenario 1

Scenario 2 after: Credibility Scenario 2

Administration = attitude 1 − social cost 1 = 0
Tourism sector = attitude 0 + social gain 1 = 1

Administration = attitude 1 − social cost 0 = 1
Tourism sector = attitude 0 − social gain 1 = 1

The values that define our relationship with the geosphere relate significantly to how
we relate to others under the principle of solidarity. Bearing solidarity in mind, we can
engage in a values-based ecologic dialogue that allows us to commit on shared values to
develop a common future in the human–geosphere relationship. This represents another
way forward for complex governance problems, overcoming participatory processes that
have often become irrelevant technocratic tools of “environmental consumption” without
being able to modify the current socio-environmental unsustainable trends [46].
In Table 2, scenario 1 represents the current situation in terms of geosphere governability in the TD, whilst scenario 4 would be the best outcome in relation with impacts and
vulnerability. Scenario 4 is also the most credible, and overcomes a possible “ecological
tragedy” in the TD. The paradox remains how to shift from scenario 1 to 4 when the latter
is the most credible. Since reaching scenario 4 involves a change of stakeholders’ attitudes,
it is perhaps more feasible to look for other possible scenarios that avoid the ecological
tragedy. Hereby, we suggest politically articulating the dialogue in order to increase the
credibility of scenarios 3 and 2, looking at a way to reduce the social costs of administration
or tourism sector by posing the following questions:
To improve the credibility of scenario 3: How can “investors’” benefits have a positive
effect on improving social services (living conditions) and environmental services (coastal
landscapes)? This question may trigger an increase in the credibility of scenario 3 because
the locals see the sharing of the benefits of tourism as an act of solidarity (Table 3). To improve the credibility of scenario 2: How can public administration commit to the proposals
of the population and environmental groups, not only in urban planning (beyond consultation and empowerment)? In this situation, the solidarity comes from the administration as
“an offer” to include the local views on the tourism sector development (Table 4).
However, the dialogue can also be inwardly driven by suggesting, as exposed above,
a change in attitudes and exploring the meaning identity values at stake in the dilemma.
Undoubtedly, the mass tourism industry is part of the locals’ way of living. Not only has
the tourism development created jobs and boosted the coastal municipalities economy,
but also from a socio-cultural point of view, visitors and tourists exposed the locals to
new ways of living and thinking. In turn, many locals felt their traditions and the local
beaches and old calm villages were lost in favor of economic growth. Taking this “inward
way” in the dialogue means to question not only the kind of tourism development model
itself, but also if mass tourism is necessary and convenient at all. In this context, the
strong reduction of tourism during the last year, as a result of Covid-19 policies, can be
seen as an invitation to reflect on how tourism may be articulated together with auto-
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sustainable local economies based on degrowth theories [47] to find an “equilibrium point”
on solidarity, which accepts the benefits of tourism under certain premises and conditions
acknowledging that a complete preservation of the environment is perhaps not possible
yet. A “small, slow and local” spiritual entrepreneurship tourism [48] that respects people
and biodiversity, and a proximity tourism that promotes cultural and natural heritage [49]
might be appropriate responses. This solution of compromise could be an attempt to
overcome the underlying tension of stakeholder attitudes of intrinsic vs. instrumental
values and closer to ecological justice as it tries to reconcile both social and environmental
issues. In the end, the values that shape the identity of the people with their environment
are the overlapping interacting layers producing a living space.
Geoethics appears as an ethic that investigates and reflects on the values that sustain appropriate behaviors and practices, wherever human activities interact with the
Earth system [50]. In this sense, geoethics allows a more profound reflection on how to
tackle georesources governance starting from their classification. The well-known [51]
classification of natural resources when dealing with SES is based on access and rivalry
management categories does not capture the complete spectrum of values at stake. Mckelvey georesources classification [52] is an attempt to take into consideration the challenge
of the uncertainty of the nature of the resources but largely remain under a utilitarian view.
In turn, Alfsen et al. [53] developed a classification integrating the social importance of
environmental services provided by georesources, whilst Brilha [54] considers the cultural
and immaterial value of geosites under the concept of geoheritage. However, none of these
classifications highlight the “geopotential” of the geosphere [55] as fully contributing to
the cultural and socio-economic development of a territory [56]. Water, minerals, and soils
are more than simple resources to be used or consumed under utilitarian views, as they
constitute a complex meshed relations with human interactions through rivers, mountains,
lakes, deltas and estuaries; all of them having intrinsic values attached that are frequently
ignored. Embedded utilitarian and intrinsic values constitute meaning identity values
that overcome the utilitarian–intrinsic dichotomy. A geoethical governance approach alSustainability 2021, 13, x FOR PEER REVIEW
11 of 14
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5. Conclusions
We exposed the importance of geoethics as a possible way forward to unblock goverWe exposed the importance of geoethics as a possible way forward to unblock govnance processes focusing on a values approach. This perspective involves a different way of
ernance processes focusing on a values approach. This perspective involves a different
managing geo-resources, such as water, soil, and minerals, not only from a utilitarian view,
way of managing geo-resources, such as water, soil, and minerals, not only from a utilibut also taking into account the interaction between water, soil, and atmospheric cycles,
tarian view, but also taking into account the interaction between water, soil, and atmospheric cycles, as a whole that generates the geosphere. Thus, our rivers, deltas, mountains,
beaches, or lakes sustain human communities, which highlight the intrinsic value of the
geosphere in an inseparable relationship that generates cultural identities. We can remember that particular place or that bend in the river where we were fishing in our childhood;
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as a whole that generates the geosphere. Thus, our rivers, deltas, mountains, beaches, or
lakes sustain human communities, which highlight the intrinsic value of the geosphere
in an inseparable relationship that generates cultural identities. We can remember that
particular place or that bend in the river where we were fishing in our childhood; that beech
where we walked with our partners, or that summit that we climbed in our youth. These
particular forests and meadows, these rivers or beaches are permeated with experiences of
ourselves and our ancestors, constituting a part of our identities. Those places cannot be
only resources, but a living part of our history and us. They were in place when we were
born and raised and will eventually see us die and return to the Earth. Geoethics opens
a door to consider that there are deeper inward or spiritual meaningful values that link
us with the land we inhabit, which is not inert, but alive and dynamic and, for this very
reason, never ceases to interact with us.
Geoethical dilemmas may explain why we become stuck in endless debates on what
should be done or avoided. Beyond that, however, there is the delicate question of governance: who decides what to do and how decisions are taken, how are rules framed and
legitimized? Fair governance involves more transparent and participatory institutions, as
well as more truthful, clear, and accessible information for decision making, which refers to
ethical or moral principles. Indeed, principles guide us in what we should do, but they do
not tell us why. The profoundest reasons must be discovered in ourselves, at the core of our
relationship with Nature, which is never independent of our relationship with ourselves
and the other fellows.
The global environmental crisis we are immersed in is also a social crisis strongly
related to a type of development that fosters unsustainable—destructive—rhythms of
exploitation of the natural resources on which we all depend. The same values that
inspire the relationship with our human fellows and ourselves define our relationship with
the geosphere.
Any significant intervention in the geosphere has effects at different levels and
timescales and on other humans. Thereby, actions like starting the desalination plant
of the TD to improve aquifer dynamics related to water extraction, the replenishing of
sand extracted from adjacent marine bottoms for tourist use as it has been done in the past
in the TD beaches [15,16], or the protection of coastal dunes as recently happened in the
same area, are all guided by certain values that are very rarely explained. Often an attitude
coherent with the shared values involves a certain social cost, a price to be paid. The social
cost is the “price” of the responsibility by sharing the burdens when we make responsible
decisions, a kind of social and environmental solidarity: the extent to which we are willing
to sacrifice our irresponsible consumerist economic model for the sake of the common
good, of both present and future generations.
How can we promote this shared responsibility? How can we foster a dialogue of
values that helps to identify those of us who agree, to jointly build a social and environmental fair vision of the future better adapted to the natural cycles and rhythms? How
do we imagine the landscapes, deltas, beaches, rivers, meadows, or forests of our land for
our children and grandchildren, for generations to come? How should we pass on to our
young generations the testimony of the wisest and most inspiring values and memories we
have received from our ancestors? Beyond the dialectics of winners or losers, a dialogic
dialogue may reconcile us to others and to our land as long as we recognize them. It is
about our roots, with the conviction that our values are not absolute, but only a part of
the truth, which can be enriched by the values of others, and, thus, foster social growth,
in order to be able to better respond together to the increasingly complex and difficult
environmental challenges we are facing.
Finding the fragile balance between utilitarian and intrinsic values, and those that
give meaning to who we are, either as a person, community, or society, usually is a
complex challenge. When the ethical dilemma arises, how can we make progress towards
environmental and social justice, with a deep attitude of appreciation for what has been
bestowed on us? Geoethics invites us to have a humbler and respectful attitude towards
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the Earth and to life: to look around and to be amazed, to wonder, because everything
is a wonder (as stated by the medieval Catalan philosopher Ramon Llull): appreciating
everything we have received, with an attitude of reverence and deep gratitude.
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