Landscape and Urban Planning 238 (2023) 104829

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/landurbplan

Landscape and
Urban Planning

Contents lists available at ScienceDirect

Landscape and Urban Planning

Research Paper

Check for

Finding common grounds for conflict resolution through value analysis of &=
stakeholders around the socio-ecological crisis of the Mar Menor coastal

lagoon (Spain)

Carolina Boix-Fayos ™, Javier Martinez-Lopez "¢, Juan Albaladejo®, Joris de Vente*

& Soil and Water Conservation Research Group, CEBAS-CSIC, National Research Council, Campus de Espinardo 25, 30100 Murcia, Spain
b Department of Ecology, Faculty of Science, University of Granada, 18071 Granada, Spain
¢ Instituto Interuniversitario de Investigacion del Sistema Tierra en Andalucia (IISTA), Universidad de Granada, Avda. del Mediterraneo s/n, E-18006 Granada, Spain

HIGHLIGHTS
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plex interactions in socio-ecosystems.
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strengthens social acceptability of
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e Main values related to emotional heri-
tage, education and governance.

o Stakeholders prioritized governance
respecting  nature and  cultural
landscapes.

e We propose a values-based model to
identify common ground for
negotiation.
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ABSTRACT

Aligning with people’s values in landscape political decisions can help to minimise conflicts between stake-
holders and support social acceptability of solutions for systemic transitions. This paper explores how shared and
diverging values of the main stakeholders involved in socio-ecological crises, and the co-creation of solutions,
can be key for finding common grounds for conflict resolution and sustainable socio-ecosystems management.
These concepts were applied by a participatory process to identify and select solutions for the environmental and
socio-economic crisis of the Mar Menor coastal lagoon and its watershed (SE Spain). With information from six
sectorial workshops and one multisector workshop, a stakeholder analysis based on values and initiatives was
performed. The results indicate that all the stakeholder groups prioritised transition to governance, economic
and educational models that respect nature and cultural landscapes, with values aligning with the population’s
identity and their livelihoods. The values and solutions linked with stakeholders ‘Farmers’, which represented
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the dominant model of high intensive agriculture in the area, differentiated most from the other stakeholders
directly affected by the impact of their activities, such as ‘Fishers and salt producers’, ‘Tourism sector’ and ‘Local
population’. Despite marked similarity in the underlying values among most stakeholders, reaching an agree-
ment on initiatives can still be difficult. Therefore, we propose a conceptual model to find common grounds for
negotiation based on shared values and initiatives. In those cases in which no common ground is found and
disagreement persists, rules and enforcement are needed to protect all stakeholders’ sustainable development

and livelihood.

1. Introduction

The way in which people relate to nature is mediated by their values
that, in turn, condition their behaviour. Both values and behaviour can
provide key insights into the social dimension of socio-ecological sys-
tems (Jones et al., 2016). Therefore, the co-design of solutions for sus-
tainable management of socio-ecosystems can benefit from finding
alignment with people’s values (Chapin et al., 2009). It is expected that
this can help to minimise conflicts between stakeholders and facilitate
social acceptance of decisions (Ives and Kendal, 2014). As defined by
Schwartz (1994; 2012), a persons value refers to the belief regarding
desirable end-states or modes of conduct and guides the behaviour and
interaction with other people and events. Each value is ordered by
importance in relation to other values to form a system of value prior-
ities. Lubchenco et al. (2019) explain how the analysis of multiple values
helps to understand complex interactions in socio-ecological systems by
considering environmental, social, economic and cultural aspects.

Incorporation of value analysis into environmental, behavioural and
natural resources research and decision-making processes has advanced
in the last decade (Bryan et al., 2010; Larson et al., 2013; Fales et al.,
2016; Goggin et al., 2019; Laurila-Pant et al., 2019; Lithgow et al., 2019;
Boix-Fayos et al., 2020). Various studies have illustrated how value
analysis can support constructive dialogue and mutual understanding
between stakeholders by focussing on what is valued, by creating nar-
ratives that promote positive change in socio-ecological systems, by
adapting scientifically-driven management strategies to the social
context, and by reducing conflicts through adaptive co-management or
stewardship of socio-ecological systems (e.g Kofinas, 2009). Including
social values in a decision-making process can expand the benefits of
sustainable environmental management beyond environmental and
economic values, and can thereby strengthen the engagement of stake-
holders in the planning process (Bryan et al., 2010; Raymond et al.,
2009), with specific examples of civic engagement on coastal manage-
ment (Anthony et al., 2009). On the contrary, insufficient understanding
of stakeholders’ values and perceptions may lead to management de-
cisions based on limited or incorrect information (Lithgow et al., 2019)
and, ultimately, to failed management strategies due to limited owner-
ship, acceptance and adoption of solutions by stakeholders (Martinez-
Lopez et al.,, 2019a). Nevertheless, value analysis is still not fully
incorporated into natural resources research or environmental decision-
making processes, despite the benefits that it can provide (Jones et al.,
2016).

The severe environmental crisis of the ‘Mar Menor’ coastal lagoon
(SE Spain), that started by marked environmental degradation, has
become a socio-economic crisis in recent years with serious social,
ecological and economic consequences. Increasing human impacts from
large expansions of irrigated agriculture since the 1980s, growth of mass
tourism, and contamination from historic mining activities in the area
have strongly affected the surface and groundwater quality and quan-
tities, and have resulted in an ecological crisis that affects the tourism
potential and local housing prices. Recent research (Cabello and Brug-
nach, 2023) has explored the different narratives surrounding the la-
goons environmental crisis that dispute the centrality of agriculture as
driver of eutrophication. The two co-existing narratives, supported by
different stakeholder groups, agree on the severity of the lagoons
europhication problem, but differ in the why and how it occured.

Nowadays conflicts and confrontations between stakeholders, regional
and national governments, are making it very difficult to reach a
consensus about the development of sustainable management and
restoration plans for the area. The Mar Menor coastal lagoon watershed
is a typical example of the ‘tragedy of the commons’ (Hardin, 1968) in
environmental management, where a value analysis can help to find
common ground for conflict resolution. Understanding the power of
values, emotions and experience was pointed out by Toomey (2023) as a
solution that can impact changing collective behaviour related to nature
conservation.

This paper aims to increase the understanding of the role of values in
the actions, perceptions and solutions supported by the stakeholders in
the socio-ecological system of the Mar Menor to find common grounds
for the conflict resolution and sustainable management of the area. The
two specific objectives of the paper are to: (i) determine the shared and
diverging values of the main stakeholders related to the socio-ecological
crisis of the Mar Menor lagoon; (ii) identify which initiatives or actions
are accepted by all the stakeholders and relate them to their values to
support the co-creation of solutions. We analyse solutions proposed by
stakeholders both from the values perspective and from the sustain-
ability approaches proposed by Chapin et al. (2009).

2. Study area

The Mar Menor coastal lagoon (135 km?) is located in the Murcia
Region (SE Spain; Fig. 1). It is the largest hypersaline lagoon of the
Mediterranean basin with a capacity of 645 hm® and an average depth of
approximately 4.5 m. The catchment area draining to the lagoon covers
1,250 km? with average annual precipitation in the area below 300 mm
and average potential evapotranspiration of around 1,275 mm (Alvarez-
Rogel et al., 2020). From this point onwards, we refer to this system as
the Mar Menor coastal lagoon watershed. The lagoon is separated from
the Mediterranean Sea by a natural sand bar that is 22 km long and
100-900 m wide, which is fragmented by five shallow channels that
connect the lagoon to the Mediterranean Sea. The lagoon state was
originally oligotrophic (Ruiz Fernandez et al., 2019), which resulted in
high water transparency (Martinez and Esteve Selma, 2020). The lagoon
also had very high biodiversity with special bird, fish and bivalve species
(Martinez and Esteve Selma, 2020). It is surrounded by wetlands that are
typified as littoral crypto-wetlands, coastal saltpans and salt marshes
(Vidal-Abarca et al. 2003), which partly disappeared with the
encroachment of urbanisation and tourism development in the second
half of the 20th century. The main traditional economic activities in the
area were rainfed agriculture, fisheries and salt production in the lagoon
and adjacent wetlands, and mining in the southern part of the catchment
area in the second half of the 19th century (Alvarez—Rogel et al., 2020).
From the 1960s, the tourism industry started to bloom. In the 1980s,
intensive irrigated agriculture, supported by groundwater and water
transfer from other watersheds, started to quickly develop. The wetlands
surrounding the lagoon were key for retaining the contaminated sedi-
ment that resulted from mining activities and nutrients from agricultural
activities (Martinez-Lopez et al., 2014). The lagoon is protected by
different regional (Regional Park of San Pedro del Pinatar, Protected
Landscape of Open Spaces and Mar Menor Islands), national (ZEPA —
Special Bird Protection Area) and international (SIC - Site of Community
Importance, Ramsar Convention wetland, SPAMI, Special Protected
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Areas of Community Importance) protection agreements.

2.1. The environmental and socio-economic crisis of the Mar Menor
coastal lagoon

In the past decades, the Mar Menor lagoon has shifted from an
oligotrophic to a eutrophic state, mainly due to the input of inorganic
nutrients (i.e. nitrogen and phosphorus), which reached the lagoon by
lateral flows from the intensive agriculture fields in its catchment area,
and surpassed the system’s self-regulatory capacity (Alvarez-Rogel
et al., 2020; Ruiz Fernandez et al., 2019). In addition, since the 1980s
diverse point and non-point source contamination, such as sewage sys-
tems from urban areas, runoff and subsurface flows from sealed surfaces
and agricultural fields, and also from the shallow Quaternary aquifer,
have discharged their flows into the Mar Menor lagoon (Garcia-Pintado
et al., 2007). This situation was aggravated by the uncontrolled
extraction and desalinisation of saline groundwater for its use in irri-
gated agricultural schemes (Hunink et al., 2015). This process generates
highly nutrient-rich brine as a by-product, which is often systematically
discharged into the lagoon via either the sewage system or the hydro-
logical network (Delgado and Tudela, 2019). Runoff and flood risks have
also increased in the last 40 years due to an expansion of sealed surfaces
as a result of urbanisation (Romero Diaz et al., 2017). Agricultural

Land uses
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management changed from rainfed agricultural systems with traditional
soil and water conservation structures to irrigated levelled topographies
(Garcia-Ayllon and Radke, 2021) with greater hydrological and sedi-
ment connectivity. Although the anthropic impacts on the lagoon were
initially buffered by self-regulatory mechanisms, this ended when the
lagoon was pushed beyond its ecological threshold, which led the system
from its original oligotrophic state to a eutrophic state in 2016 (Ruiz
Fernandez et al., 2019). This ecological collapse has negatively affected
its appeal and the tourism and fishery potential, and has generally made
local communities’ quality of life worse, which has resulted in consid-
erable social unrest. Fig. 2 presents a chronology of the main events and
milestones. They are arranged as four periods: Expectations period; Pre-
environmental crisis; Environmental crisis; Socio-ecological crisis. The
Supplementary Material (S1) explains the events that have occurred
during all the periods in more detail.

3. Methods

The methodological approach used in this research combines: (i) a
participatory analysis of the socio-ecological crisis of the Mar Menor
coastal lagoon watershed with six sectoral workshops and one multi-
sector workshop, followed by: (ii) a value analysis of the stakeholder
groups and an analysis of the initiatives proposed by each one as

022545 9 135 18
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|| Agricuttural land with areas of natural vegetation | | Beaches, dunes, sands [l Imigated agricuture || Salines

- Artificial surfaces
- Bare rocks

- Coastal lagoon
I ntertidal flats

- Natural vegetation - Sea and ocean
Rainfed agriculture - Water bodies

Fig. 1. Location and land use in the Mar Menor coastal lagoon watershed (based on Corine Land Cover 2018). A: vegetated strips in agricultural fields as a con-
servation measure enforced by Public Administrations in the last law to protect the Mar Menor lagoon. B: Horticultural crops. C: Ruins of the traditional windmills
used in the past for grain, water or salt. D: Ruins of an old traditional farm. E: Recently ploughed agricultural field close to the lagoon. F: Extraction of sludge on the

beaches of the lagoon. G: Coastal promenade near the shore (own photographs).
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Fig. 2. Schematic representation of the chronology of the environmental crisis that affects the Mar Menor lagoon. Own elaboration based on: Delgado and Tudela
(2019); Mar Menor Portal de la Transparencia (CARM); Guaita-Garcia et al. (2020).
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Fig. 3. Summary of the stakeholder participation process steps to collect data about values and solutions.
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(partial) solutions to the socio-ecological crisis (hereafter initiatives and
solutions are used as synonyms). More details about the design of the
sectoral and multisector workshops can be found in Tiller et al. (2021).

3.1. Stakeholder participation, data collection of values and solutions and
classification of values

Stakeholder participation was organised following three steps
covering (Fig. 3): (i) sector meetings with different stakeholders, during
which a collaborative mental map was constructed for each meeting that
facilitated dialogue, participation and analysis of problems and solu-
tions; (ii) processing the results obtained during sector meetings to
firstly generate individual value trees for each stakeholder group, a
common list of solutions and a common value tree; (iii) a multisector
meeting to validate the solutions and the common value tree. The
Supplementary Material (S2) describes all the applied process and
methods in detail.

1. Firstly, six meetings were held on three consecutive weeks with
representatives from six different stakeholder groups: (1) ‘Researchers,
NGOs, environmental consulting companies’; (2) ‘Farmers’; (3) ‘Public
administrations’ (from local to national levels); (4) ‘Fishermen and salt
producers’; (5) ‘Tourism’; (6) ‘Local population’. Following snowball
sampling (Biernacki & Waldorf, 1981), stakeholders were identified and
260 people were convened, of whom 42 attended workshops (16%
positive response). The participants were highly motivated and
contributed with many suggestions. The main objective of the meetings
was to develop mental maps to represent socio-ecosystem functioning
according to each sector. Each meeting lasted 4 h and included several
dynamics to promote open participation (Box 1). For questions 2 and 3
(Box 1), the participants were given 15-20 min to write their answers.
This was later followed by an open discussion group during which all the
participants presented their answers to the group.

Box 1. Group dynamics of workshops

Welcome

Introducing the research project

1st round of questions- Ice breaking for individual participation “What is your favourite
landscape and why?”

2nd round of questions “In your opinion, what are the main problems of the Mar
Menor coastal lagoon and what are their causes?”

3rd round of questions “In your opinion, what are the possible solutions for the Mar
Menor lagoon?”

A team of three researchers played three different roles during the
workshop: one researcher acted as the workshop facilitator by control-
ling the process and making sure that each participant had the equal
opportunity to express his/her opinion. The second researcher was in
charge of constructing a collaborative mental map to represent the an-
swers of all the participants and to project them onto a white board
during the discussion following the methodology described in Tiller et al
(2021). This mental map was used to identify the interactions between
the variables and processes taking place in the socio-ecosystem of the
Mar Menor coastal lagoon watershed. The in-depth discussions in each
sectoral workshop provided ample room for deliberation (Prokopy,
2011; Shipley et al., 2020). A third researcher played the non-intrusive
observer role (Munarriz, 1992; Prokopy, 2011) by taking detailed notes
of all the answers and identifying the “values” mentioned during con-
versations and presentations. The entire workshop was also recorded to
be later consulted by the researchers. The third researcher only played
an active role in the open discussion when it was necessary to requestion
specific answers if they were ambiguous. The deliberative dynamics in
the group enabled us to more confidently identify the stakeholder group
values (Shipley et al., 2020).

2. A first content analysis of the information collected during
workshops was carried out as follows: (i) values were identified from the
qualitative information and direct mentions provided by the
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participants during the workshops. All the values were coded in groups
on the same day as the workshop to construct an initial value tree (von
Winterfeldt, 2013); (ii) the solutions mentioned by the participants
during each workshop were identified and listed on the days following
the workshop based on the information from the mental map con-
structed and discussed during the workshop. Special attention was paid
to distinguish values from solutions; (iii) when all the workshops had
finished, the six individual value trees were merged into a common
value tree by merging similar groups of values or categories, which
resulted in nine values groups: Environmental status, Natural resources
preservation, Emotional heritage, Ethnographic heritage, Education,
Research and development, Environmental ethics and Governance and
Economy. We identified all the values in each category by indicating
which stakeholder group mentioned each value. If in doubt, the work-
shop recordings and notes were consulted. A more in-depth content
analysis was later done as explained in Section 4.3. A general validation
of the value tree was made during a seventh multisector workshop, in
which representatives of all the sector workshops participated. This
workshop was carried out 5 months after the first six sectoral workshops.
During this workshop, a first common value tree for all the sectors (see
Section 4.2), which was developed based on the input obtained during
the sector workshops, was presented to the participants. The categories
of the values were explained, and the frequency that each value was
mentioned in each sector, and the agreement and disagreement in values
among the stakeholder groups, were presented to the participants.
Following the explanation, open discussion for feedback was facilitated
to validate the value tree, which resulted in slight modifications of the
common value tree.

3.2. Classification of solutions

We used the term ‘solutions’ in the workshops for simplification
reasons, however the proposals in the workshops were initiatives (i.e.
actions towards solutions), and a group of initiatives would form part of
a solution of a complex problem. For this reason, hereafter the ‘solu-
tions’ of workshops are also called ‘initiatives’. Once initiatives were
identified as explained in Section 4.1., the list of initiatives was classified
according to the same nine values categories (Environmental status,
Natural resources preservation, Emotional heritage, Ethnographic heritage,
Education, Research and development, Environmental ethics, Governance
and Economy). Furthermore, to make the socio-ecological analysis more
in-depth, the list of initiatives was analysed from the Fostering sustain-
ability perspective by the main sustainability approaches proposed by
Chapin et al. (2009) (Fig. 1, S2 Supplementary Material).

Within this framework initiatives can be classified in different sus-
tainability approaches: (a) vulnerability addresses the nature of the
stressors that bring about change and the adaptive capacity to adjust
change; (b) adaptive capacity addresses stakeholders and groups of
stakeholders’ capacity to adjust and minimise the negative impacts of
change; (c) resilience provides flexibility to address change; (d) trans-
formability addresses the active steps to change the system to a poten-
tially more desirable state (Fig. 1, S2 Supplementary Material).

3.3. Content analysis, indices and cluster analysis

Firstly, a content analysis identified the frequency that values and
initiatives were mentioned by stakeholders during workshops. Several
direct indicators were used: total number of values, total mentions of
values in a category, maximum number of mentions of two values within
one category, number of mentions per value, number of mentions of
initiatives by categories and coincidence of mentioning each initiative
by pairs of stakeholder groups. Furthermore, two indices were created to
provide insight into the relative importance attached to values and
initiatives:

Key values group index (KVi):
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Table 1
Value classification deriving from the six sectorial workshops.
Categories ~ Category name Definition Values Total Maximum number  Key values
mentions of mentions of two  group index
values (Kvi)
1 Environmental Values considering the different condition and quality ~ Biodiversity 12 7 2
status of environmental variables in conservation or Water quality
degradation terms. System self-regulation capacity
Prevent degradation
Life quality for local population
(beach and water quality)
Good condition of catchment
area
2 Natural resources Values that acknowledge the importance of preserving ~ Landscape value 10 4 1.3
preservation and valuing natural resources Access to good quality water
Water licences
Good condition of piping systems
Landscape diversification: crops
and agrotourism
Keeping location of agricultural
properties
Preserve the coastline
Sustainable boating
3 Emotional Values related to feelings of identity and attachment Belonging 14 8 3.5
heritage to natural resources and all types of experiences Attachment to landscape
related to emotions and beyond what is material. Historical value
Emotional value
4 Ethnographic Values that acknowledge respect for and preserving Restore architectural values 7 4 1.4
heritage many different cultural heritage and history aspects; Traditional salt extraction
also related to the self-esteem and dignity of the ‘Local =~ Traditional fisheries
population’ (traditional land management, traditional ~ Restore traditional crafts
crafts, gastronomy, land stewardship, etc.) Manage salt production areas
5 Education Values related to environmental and social education. ~ Non-utilitarian vision of common 11 8 2.2
good
Respect for own ecosystems
Education in planning
Responsible consumption
Environmental education
6 Research and Values related to research into ecosystems functioning ~ Knowledge of the system 11 5 2.2
development and applying technological advances R&D investment
Water-saving technology
Control and monitoring
Science-society transfer
7 Environmental Aspects related to self-esteem to fulfil personal goals,  Self-control for good practices 6 5 2
ethics* and learning from experiences beyond what is Sustainable land use among
material. sectors
Change to long-term planning
8 Governance Values related to all types of systems, relations and Teamwork capacity 42 7 1.4

tools for management and political decision making

Integrated policies
Coordination and dialogue
Well-prepared politicians
Clearly defined competences
Opportunity for crisis
management

Social participation
Comanagement

Citizen empowerment
Reductions in regulations
Application of regulations
Incentive development
Environmental monitoring
All-year service coverage
Holistic planning

No short-term models

Feasible models fitted to the
spatial scale
Environment-agriculture
reconciliation

Improve large companies’ image
Small farmers’ self-esteem

Link between agricultural and
tourism sectors

Coresponsibility between sectors
Adapt legislation to local
conditions

Communication between fishers
and managers

(continued on next page)
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Table 1 (continued)
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Categories  Category name Definition

Maximum number
of mentions of two

Values Total
mentions

Key values
group index
values (Kvi)

9 Economy Needs, aspects and values related to the area’s

economic feasibility.

Total

Review protection figures
Property rights (freedom for
expropriation)

No conflict of interests among
decision makers

Internalising environmental costs
Political interest in agriculture 10 4 1.3
and tourism

Environmental costs of
degradation

Legal security

Nautical infrastructures
Economic opportunities linked
with natural capital products
Change in tourist strategy (water
sports, beach and wind, winter
and equestrian tourism)

Change in the tourist model
(coast-inland)

Commitment with sustainable
economic development

72 123 - -

*All these values were mentioned in a context to discuss environmental ethics. For example: Self-control for environmentally sustainable practices (not carrying out
practices like: dumping brine into public waterways because of self-control driven by own environmental awareness).

KVi=> (a*k)/ > (k), @

This is the ratio between the total (1 per stakeholder) mentions (a) of
values (k;) of a value category (Table 1) and the total number of values in
that category. This index expresses the relative importance of a value
category based on mentions by stakeholders. The range oscillates be-
tween 1 and 6. A higher ratio means that more different stakeholders
mentioned values in the group as being important.

Initiative acceptance index (IAi):

A= (a*s:)] Y (s), 2

This is the ratio between the total mentions (1 per stakeholder, (a) of
initiatives (s;) of a value category (Table 1) and the number of initiatives
in that value category. The groups used for this classification of initia-
tives are those found in Table 1. This index expresses the relative
importance attached by stakeholders to the initiatives belonging to a
value category. The range oscillates between 1 and 6. A higher index
means that the solution was considered more important for
stakeholders.

Proximity and consensus on values and initiatives among stake-
holders were explored by two methodologies: a cluster analysis and by
calculating the Jaccard Index. The Jaccard Index or similarity coefficient
(Chung et al., 2019) was used as an indicator of the similarity between
pairs of stakeholders in values and initiatives.

A hierarchical cluster analysis and Ward’s linking method were used
to classify groups of stakeholders according to their similarity in values
and initiatives based on the analysis of variance (Davis, 1986). Input
variables were the values and the initiatives or solutions (each one was
assigned a number) and the stakeholders who mentioned them.

4. Results
4.1. Common value tree and groups of values

The total number of identified values came to 123 during the six
sectoral workshops. Some values were only mentioned by one stake-
holder sector (72 were unique values), and others were mentioned by at
least two different stakeholders (51). Finally, the constructed common
value tree (Table 1) grouped all the recorded values into nine categories.
Of the nine categories (definitions of categories appear in Table 1), six

(Education, Research and development, Environmental ethics, Environmental
status, Emotional heritage, Ethnographic heritage) comprised a few values,
with a maximum of six values per category, which accounted for 50% of
the value mentions. Assigning values to different categories was medi-
ated by the context in which values were mentioned. Apparently several
values could belong to different categories, but they were assigned to a
specifc category by indicating the context in which this value was
mentioned by stakeholders.

The remaining three larger categories (Natural resources, Governance
and Economy; Fig. 4) comprised between 8 and 29 values, which
accounted for the other 50% of mentions.

The Governance category obtained the most mentions. The two most
repeated values belonged to the categories of Emotional heritage
(attachment to landscape; belonging), Education (non-utilitarian vision of
common good; respect for own ecosystems), Environmental status (impor-
tance of biodiversity; water quality) and Governance (environmental moni-
toring; non-short term planning models) (Table 1). The highest Key Values
index was observed for the Emotional heritage category, followed by the
categories of Education, and Research and Development. Despite its few
values, the Emotional heritage category obtained high scores for the three
indicators shown in Table 1. The Education and Governance groups
scored high for two of the indicators listed in Table 1.

Regarding the distribution of categories into each stakeholder group
(Fig. 4), only the ‘Farmers’ and ‘Public Administrations’ groups were
represented by values in seven of the nine values categories. ‘Fishers and
salt producers, ‘Local population’ and ‘Scientists, NGOs and environ-
mental consultancy companies‘ had values in six of the nine values
categories, while the ‘Tourism sector‘ only mentioned values in three of
the nine values categories.

All the stakeholders, except for ‘Local population’, had the most
values in the Governance category. The percentage of values in this
category was much higher in Public Administrations, Scientists and
Tourism sector (40-60%), and was slightly lower for ‘Farmers’ and
‘Fishers and salt producers‘ (20-30%). For the ‘Local population’, the
values in the Governance category represented 17% of all the mentioned
values. Ethnographic heritage was present in three of the six stakeholder
groups, and was the second most important (23%) value mentioned by
‘Fishers and salt producers after Governance. Education was present in
four of the six stakeholder groups, but was not mentioned by ‘Farmers’
and the ‘Tourism’ sector. Economy values were present only in the
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Fig. 4. Percentage of the values mentioned by the different stakeholder groups according to our own value classification.

‘Tourism ‘ sector (27%), ‘Public Administrations’ (17%) and ‘Farmers’
(9%). The Emotional heritage group was dominant (33%) for ‘Local
population’ and quite important for ‘Fishers and salt producers* (18%).
This values category was represented in four of the six stakeholder
groups, but was not mentioned by ‘Public Administrations’ and the
‘Tourism’ sector.

4.2. Initiatives proposed by stakeholders and their relation to values

All the initiatives proposed by stakeholders can be consulted in
Table 2 (Supplementary Material 3, S3). Following our value classifi-
cation (Table 1), most of the initiatives proposed by stakeholders as part
of the potential solutions for the socio-ecological crisis of the Mar Menor
coastal lagoon watershed belonged to the value categories of Economy
(23.2%), Natural resources (23.2%), Governance (19.6%) and Environ-
mental status (12.5%). The other categories had less than 10% initiatives
(Fig. 5A). Most of the initiatives of the ‘Local population’ concentrated
in the Ethnographic heritage and Governance categories (>20%). The
‘Tourism’ sector showed a similar distribution but with a better repre-
sentation of initiatives in the Natural resources category (<30%)
(Fig. 5B). ‘Fishers and salt producers‘ also had a similar distribution with
representation in the Economy, Governance and Ethnographic heritage
sector, and added Research and development. ‘Farmers’ showed a more
equal distribution of initiatives in the different values categories, more
than 20% of the initiatives in the Natural resources category and a
marked representation of Research and development (Fig. 5B). ‘Public
Administrations’ and ‘Scientists, NGOs consultancies’ had initiatives in
all the categories, each with around 20% in the Environmental status and
Governance categories (Fig. 5B).

Following the main sustainability approaches of Chapin (2009)
(Supplementary Material 2, S2), most of the initiatives proposed by
stakeholders corresponded to the Socio-ecological resilience category
(46%)(Fig. 6A). This means that these initiatives focused on increasing
the system’s resilience to absorb a spectrum of perturbations to sustain
and develop its fundamental function, and identity to recover and
reorganise itself in a new context. Those initiatives classified as Socio-
ecological resilience dominated many stakeholder groups (Fig. 6B). Ex-
amples of this are: precision agriculture, promote the use of agricultural

waste as natural fertilisers, biotechnology for crop varieties resistant to
drought, restore old windmills, restore salt pans, restore forest areas and
technologies to reduce evaporation).

The initiatives in the Transformability category also represented a
high percentage of all the initiatives (26.8%), which highlights that
actively navigated transformations are needed for the area’s sustainable
development and are related to the identification of future options,
pathways and enhanced capacity to learn from the crisis (Chapin et al.,
2009) (Fig. 6A). This group dominated in ‘Public Administrations’, but
was also very important in ‘Tourism’ and ‘Fishers and salt producers’
(Fig. 6B). Examples of this are: create a slow tourism trade mark, pro-
mote international sailing competitions, improve the sewage system
around coastal areas of the lagoon, enhance public tansport and public
services connected with inland airports.

The initiatives following the Reduce vulnerability approach repre-
sented 18% (Fig. 6A and 6B). This category focuses on reducing the
system’s vulnerability to specific hazards or stressors by reducing
mainly exposure and the system’s sensitivity by sustaining natural
capital by taking prevention or mitigation measures. Examples of this
are: build channels to divert brine to treatment plants, convert to sus-
tainable intensification to reduce the extension of cropland areas,
implement buffer strips around cropland areas and around the lagoon,
decrease the number of crop harvests per year. The Adaptive capacity
category represented 9% of the initiatives and was related to stake-
holders’ adaptability (individual and groups) to respond and address
changes by relying on people’s reflexive action capacity (Chapin et al.,
2009). Examples of this are: promote capacity-building activities fer-
tiliser use and produce agricultural products with a higher added value
like seeds. The analysis of the initiatives indicated that the stakeholder
groups understood that measures had to be taken to increase the ca-
pacity of the socio-ecological system to sustain its function and identity.
The environmental and socio-economic crisis has triggered trans-
formation needs and demands a change of paradigm reflected in
Governance.

4.3. Agreement and acceptance of initiatives among stakeholders

The index of acceptance of initiatives (IAi) indicates the degree of
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accepting the different initiatives of all the stakeholders (Fig. 7A). The
initiatives related to the Education and Ethnographic heritage categories
obtained the highest stakeholders’ acceptance, followed by those clas-
sified as Environmental ethics, Governance and Environmental status. Some
categories had a few initiatives (categories Education and Ethnographic
heritage), but a high acceptance level for all or the majority of the
involved stakeholders. Despite the large number of initiatives in the
Governance and Economy groups, their IAi was lower than 3 (Fig. 7A).
Agreement about certain initiatives among the different stakeholder
groups was explored by counting the initiatives that coincided between
pairs of sector representatives (Fig. 7B). Two stakeholders groups ob-
tained the largest number of common initiatives: ‘Scientists, NGOs and
consultancy firms’ and ‘Local population” showed coincidences with five
other sectors, and each represented 61 and 60 shared initiatives,

respectively (Fig. 7B). ‘Fishers and salt producers’ also well agreed with
other stakeholder sectors, while ‘Public Administrations’ reached a good
agreement with ‘Scientists’, ‘Tourism’ and ‘Local population’. However,
the group with the fewest total number of shared initiatives with other
stakeholder groups was ‘Farmers’, whose number of shared initiatives
was always under 10. ‘Farmers’ showed a particularly low agreement
level with ‘Fishers and salt producers’ and ‘Tourism’. A low agreement
level was also observed between ‘Public Administrations’ and ‘Fishers
and salt producers’. These low agreement levels indicate that potential
disagreements about solutions between stakeholder groups exist and
may, therefore, be indicative of conflicts.
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4.4. Similarities and differences among stakeholders according to their
values and initiatives

The cluster analyses on the individual values and initiatives (Fig. 8)
showed three clearly differentiated stakeholder subclusters: (i) ‘Fishers
and salt producers’; and ‘Local population’; (ii) ‘Public Administrations’;
‘Scientists, NGOs, consultancy firms’, and ‘Farmers’; (iii) the ‘Tourism
sector’. Regarding values, the ‘Tourism’ subcluster was clearly differ-
entiated from the first and second subclusters, but was similar to the first
subcluster regarding initiatives to a certain extent.

For the cluster analysis based on values (Fig. 8, left), the first ‘Fishers
and salt producers’ and ‘Local population’ subclusters shared several
values, which was also reflected in the Jaccard Index for values of 0.5
(Fig. 8). They shared values of Education, Emotional and Etnographic
heritage (i.e. respect for own ecosystems, non-utilitarian vision of com-
mon good, attachment to landscape, emotional and historical values).
The second stakeholders cluster (i.e. ‘Public Administrations’, ‘Scien-
tists, NGO and consultancy firms’ and ‘Farmers’) also shared several
individual values as reflected by a relatively high Jaccard Index (>0.3;
Fig. 8). These values represented a marked interest in technologies for
efficiency and sustainable agriculture of ‘Farmers’, ‘Public Administra-
tions’ and ‘Scientists’. The third subcluster, represented by ‘Tourism’,
was clearly different for the values from the other two clusters (Fig. 8),
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which was also reflected in the low Jaccard Index values (<0.1 Fig. 9).
This group was interested in values of Economy and Governance (i.e.
change of touristic model, touristic opportunities linked with natural
products, integrated environmental cost in economic activities).

Regarding the initiatives proposed by stakeholders, the first sub-
cluster (‘Fishers and salt producers’ and ‘Local population’) had a rela-
tively high Jaccard Index value for initiatives (Fig. 9) proposed in
Ethnographic heritage (20-22%), Governance (25-26%) and Natural re-
sources (10-13%)(Fig. 5). The second subcluster (‘Farmer’, ‘Public Ad-
ministrations’ and ‘Scientists, NGOs and consultancy firms’) showed a
relatively good agreement for initiatives (Jaccard index between 0.37
and 0.62, Fig. 9), proposed in Environmental status (16-23%) and Econ-
omy (10-15%)(Fig. 5). The subcluster that represented ‘Tourism’
somewhat agreed with the initiatives with ‘Local population’ and
‘Fishers’ as reflected by a relatively high Jaccard Index value (Fig. 9),
and represented an agreement in the Economy and Governance initiatives
(Fig. 6B).

Lack of a clear correlation between the Jaccard Index of values and
the Jaccard Index of initiatives indicated that an agreement about values
did not necessarily mean an agreement about initiatives among stake-
holders (Fig. 9). Interestingly, we found areas of agreement in initia-
tives, but not in values, or vice versa, and similarly with agreement or
disagreement in both values and solutions. This evaluation can help to
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understand where a consensus is reached, where there is some common
ground based on either initiatives or values, and which solutions are the
most difficult ones to be implemented to overcome disagreements.

5. Discussion
Previous research has repeatedly highlighted the benefits of incor-

porating different types of societal values into ecosystem management
to align management plans with societal views (Chapin et al., 2009; Ives
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and Kendal, 2014, Jones et al., 2016). Particularly in the case of coastal
lagoons, their setting in the coastal landscapes renders these ecosystems
vulnerable to disturbances from coastal and inland activities (Martinez-
Lopez et al., 2019b). Management scenarios need to be feasible and
reflect the values that society holds on these unique socio-ecosystems
(Anthony et al., 2009). Knowledge about values can help to identify
the factors that connect and divide different stakeholder groups to reach
a consensus. Therefore, this knowledge can help to identify the solutions
that are most likely to be supported, and to identify barriers and
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opportunities for their implementation.

5.1. Values connecting stakeholder groups

The value analysis showed a particularly good agreement in the
Emotional heritage and Governance value categories among all the
different stakeholder groups and can, therefore, be used to identify so-
lutions (Table 1). The values that we classified as Emotional heritage fell
into the ‘tacit values’ category of Anthony et al., (2009), which were
considered to be unspoken values and less tangible perceptions that
strongly influence human behaviour and can promote civic engagement
in coastal management. The fact that we found a good agreement with
Emotional heritage is particularly important because the values in this
category are often the basis for individual decisions made to bring about
change (van der Weff, 2013).

During the workshops, discussions on Emotional heritage values were
related to ‘attachment and identity’. Van der Werff et al. (2013) also
emphasise the importance of values related to environmental self-
identity because the values that are linked with self are the most influ-
ential ones on individual choices. A very good example of empowerment
and action of civil society, based on this category and other categories of
values (Educational and Environmental ethics), was the social movement
to promote the Popular Legislative Initiative to protect the Mar Menor
lagoon. This social movement brought to the Spanish Parliament
a Popular Legislative Initiative based on more than 500,000 signatures
to recognise the right of the Mar Menor Lagoon to be protected and
preserved. The Popular Legislative Initiative is a participatory demo-
cratic mechanism that allows citizens to propose a law. It was approved
in October 2022 and grants the Mar Menor lagoon and its watershed
status of a legal person. It is a legal procedure based on the defence of
rights of nature. Although this example goes beyond the objective of the
study in this paper, it is an example of how values in the Emotional and
Etnographic heritage groups, related to the identity and attachment to a
territory, can be the basis of a social movement to promote direct action
to solve problems.

Our evaluation found that ‘Fishers and salt producers’ and ‘Local
population’ aligned with a similar pattern of values in the the Emotional
and Ethnographic heritage groups linked with their identity. A high
acceptance level for the initiatives related to Education, Ethnographic
heritage, Environmental ethics and Governance for all the stakeholders was
detected (Fig. 7). From the proposed solutions, 73% were in the groups
of ‘Socioecological resilience’ and ‘Transformability’ solutions (Chapin
et al., 2009) (Fig. 6A) (e.g. promote land stewardship initiatives,
enhance a monitoring system and control in agricultural areas,
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internalise the cost of environmental impacts in agricultural production,
promote international sailing competitions, promote slow tourism
trademark), understood as the capacity to create a new system with
different characteristics (Walker et al. 2004). Our results indicated that
stakeholders prioritised new governance initiatives to advance in solv-
ing the environmental crisis. In contrast, Guaita-Garcia et al. (2020)
studied perceptions of the socio-economic crisis of the Mar Menor
coastal lagoon and found a high agreement level for diagnosing the
crisis, but not for its solutions.

While the ‘Tourism sector’ was the most different one for the values
from ‘Fishers’ and ‘Local population’, it revealed a better agreement
with them identifying solutions (Fig. 9). This can be explained by the
fact that the livelihood and living environment of all three stakeholder
groups depends directly on the state of the natural lagoon resources and
they, therefore, share many initiatives to improve the lagoon’s envi-
ronmental status (e.g. restore historical buildings and traditional in-
frastructures, improve sewage systems and promote agritourism),
although apparently different values underlie these preferences (Fig. 9).

5.2. Values that disconnect stakeholder groups

The value analysis helped to identify the polarisation among some
stakeholders based on their values and preferred initiatives. The main
differences in values appeared between ‘Farmers’ versus ‘Fishers’ and
‘Tourism sector’ (Fig. 9). ‘Farmers’ also had the lowest agreement level
for initiatives with the other stakeholders (Fig. 7B). This falls in line with
the results of Guaita-Garcia et al., (2020), who concluded that all the
stakeholders around the Mar Menor coastal lagoon watershed reached a
broad consensus about the perception of farming activities being mainly
responsible for the lagoon’s eutrophication, but this did not lead to a
stakeholder group agreement on solutions. They also detected a high
disagreement level in the agrarian sector about particular initiatives (e.
g. reduce the irrigated area around the Mar Menor lagoon)(Guaita-
Garcia et al., 2020).

In the ‘Tourism sector’, the Economic and Governance- (Fig. 4) related
values were the dominant ones, while the Emotional heritage values
(33%, Fig. 4) were the most important for ‘Local population’. Despite the
different values, ‘Fishers’ and ‘Local population’ versus ‘Tourism sector’
showed a high agreement level for solutions (Fig. 7B) (e.g. apart from
those mentioned in the previous section: the creation of a slow tourism
trade mark, several educational initiatives and create a public organi-
sation that integrates the management of the lagoon and its watershed).

One of the factors that plays a crucial role in stakeholders’ values are
the benefits that they obtain from the system that directly affects their



C. Boix-Fayos et al.

livelihood. For example, for ‘Farmers’, besides some concerns about the
lagoon’s Environmental status, they supported the solutions in the value
categories related to the Research and technology and technological ini-
tiatives. In contrast, the ‘Tourism sector’ supported the Economy and
Governance values, and ‘Local population’ and ‘Fishers and salt pro-
ducers’ placed more emphasis on Education and Emotional and Ethno-
graphic heritage to guarantee the good environmental status of the lagoon
on which their livelihoods directly depend (Fig. 4). Indeed ‘Farmers’
were very disconnected in terms of the values and initiatives from most
of the other stakeholders (Fig. 9). They shared more values with the
stakeholders that do not make a living from natural resources in the area
(‘Public Administrations’, ‘Scientists’). Notwithstanding, they shared
only a moderate level of initiatives (Fig. 7B, 8, 9) with other stake-
holders (a maximum number of eight of the proposed 59; Supplemen-
tary Material 3) and few that directly affected their own activities (e.g.
remove agriculture near coastal areas, correct bad agricultural practices
that promote soil erosion). A similar situation was also presented by
Landini et al. (2011) in their analysis of stakeholders in central
Argentina. They reported very different perceptions of and interests in
the benefits provided by local ecosystems.

There were also differences in stakeholder groups; for instance, two
‘Farmers’ subgroups were detected by Guaita-Garcia et al. (2022): (i)
local ‘Farmers’ managing their own land; (ii) large foreign companies
managing their own land or leasing from small landowners. Both were
also detected in our analysis, and both were reflected in the value
pattern of the ‘Farmers’ group (Fig. 4). The Emotional heritage and
Environmental ethics values related to the first ‘Farmers’ subgroup, while
Governance and Research and development related to the second sub-
group, despite the data about the ‘Farmers’ group being presented all
together.

5.3. Reaching a consensus and common grounds for sustainable
development based on values

The large number of values (28) and initiatives (11) mentioned by
the stakeholders in the Governance category indicates a demand for
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change in management. Changes in Governance are needed to deal with
rapid directional change, adapt to it, shape it and create opportunities
for positive transformations of socio-ecosystems. Rapid changes are
challenging, but also create prosperous development opportunities.
Such development requires systems of governance of socio-ecological
dynamics that maintain and enhance adaptive capacity for societal
progress, while sustaining ecological life support systems (Folke et al.,
2009). Many of the Mar Menor coastal lagoon stakeholders align with
this societal progress vision with environmental awareness, as demon-
strated also by the large number of initiatives (21) proposed in the
Natural resources preservation and Environmental status categories.

In the Mar Menor coastal lagoon watershed case, stakeholders pri-
oritised a transition to governance and economic and educational
models that respect nature and the population’s cultural identity, as
indicated by the highest Initiatives Acceptance index classified in the
values categories of Education, Ethnographic heritage and Environmental
ethics (Fig. 7A). However, the initiatives currently promoted by the
Government with the latest policy regulations to deal with the envi-
ronmental Mar Menor coastal lagoon watershed crisis do not yet reflect
these values of society. Martinez-Fernandez and Esteve-Selma (2020)
explained how the first Law of Urgent Measures of February 2018,
passed without the support of the political party leading the Regional
Government then, has barely been implemented in practice. In fact it
was derogated and substituted for Royal Decree Law of Integral Mar
Menor Lagoon Protection, in which the regulations that addressed the
agrarian sector were much weaker than in the first law (Martinez-
Fernandez and Esteve-Selma, 2020), which denotes little concern for
Education, Ethnographic heritage or Environmental ethics.

Based on our results, we propose a conceptual model to help to reach
a consensus and common grounds to build agreements. An agreement
about initiatives and values can be used to identify a consensus and
common grounds with the possibility of further agreement (Fig. 10).
When identifying the agreement level in the values or initiatives among
stakeholders, agreements can be negotiated. The maximum consensus,
and therefore the best conditions to find agreements, occurs when
stakeholders hold similar values and propose similar initiatives to solve
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Fig. 10. Conceptual diagram for finding common grounds for conflict resolution based on stakeholders’ values and initiatives.
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problems or conflicts (i.e. upper right area in Fig. 10). In our case study,
this was often the situation between stakeholders ‘Tourism’ and ‘Local
population’, which share an important number of initiatives, many of
which are related to improve access to the villages around the lagoon,
facilitate transport between natural and urban areas, and restore the
historical buildings in the area. The upper left area in Fig. 10 represents
the situations in which stakeholders have different values, but propose
similar initiatives because their objectives converge, and correspond to
initiatives that will be relatively easy to reach an agreement with. For
instance, in the Mar Menor coastal lagoon watershed case, the values for
stakeholders’ ‘Tourism’ and ‘Fishers and salt producers’ differ, but they
are interested in solutions that benefit the lagoon’s water quality
because their livelihood directly depends on it. The opposite situation
appears in the lower right area of Fig. 10, where stakeholders share the
same values, but disagree on initiatives. In this case, negotiation of
initiatives based on common values is necessary. An example of this is
found in ‘Public Administrations’ and ‘Scientists’ versus ‘Farmers’, with a
similar pattern of values (Fig. 4), but less agreement on initiatives
(Fig. 7). In both these “areas” in the diagram, there is room for creative
negotiation because common grounds are found and can be used in the
negotiation process by appealing for values or initiatives. The most
difficult area is the lower left of Fig. 10, which represents an area in
which stakeholders have very different values and propose very distinct
initiatives to solve conflicts. A good representation in our case study is
‘Farmers’ versus ‘Fishers’ with different values and differing initiatives
(only share four; Fig. 7) because the activities of ‘Farmers’ directly affect
the quality of the lagoon’s water and, thus, fisheries. From the initiatives
that they share, only one is related to the quality of the lagoon’s water:
‘Improve the seweage system in coastal areas around the Mar Menor’.
They do not share any initiative directly applied to the activities of
‘Farmers’. In this case, negotiation to reach an agreement would be
much more difficult and, therefore, informed decisions or rules need to
be imposed to guarantee sustainable development despite possible
trade-offs.

6. Conclusions

Knowledge about the values which underlie stakeholders’ percep-
tions and decisions can help to align management plans and policy de-
cisions with societal views. Here we demonstrate how a value analysis
can help to identify connections and disconnections among stakeholder
groups regarding conflicts related to natural resources. They also help to
identify solutions for the environmental and socio-economic crisis of the
Mar Menor coastal lagoon watershed with more general support to be
implemented.

Values related to Emotional heritage, Education, Governance and
Research and Development are central to stakeholders’ perception and
their relation to the socio-ecosystem of the Mar Menor coastal lagoon
watershed. Initiatives related to the Education and Ethnographic heritage
value categories are more accepted by stakeholders, followed by the
initiatives in the Environmental ethics, Governance and Environmental
status values categories. Altogether, values and initiatives indicate that
stakeholder groups prioritise a transition to governance, economic and
educational models that respects nature and cultural landscapes, with
values aligning with belonging, the population’s identity and its liveli-
hoods linked with the territory.

‘Scientists, NGOs and consultancy firms’ and ‘Local population’
share the most initiatives with other stakeholder groups, which indicates
that these stakeholder groups might act as important knowledge brokers
to help to identify solutions. The group with the fewest shared initiatives
with other stakeholder groups is ‘Farmers’, which obtains a particularly
low agreement level with'Fishers and salt producers’ and ‘Tourism
sector’. This reflects opposing interests and livelihood dependence on
either inland (‘Farmers’) or coastal (tourism, fishers and salt producers)
areas. Although the ‘Tourism sector’ does not show much similarity in
values with ‘Local population’, ‘Fishers and salt producers’, all three
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stakeholder groups have a very high agreement level for initiatives to
solve the crisis because their livelihoods are directly affected by the
activities performed in the watershed where ‘Farmers’ operate, and by
the top-down decisions implemented by ‘Public Administrations’. The
dominant high intensity agriculture model in the catchment area that
occurs mainly for international markets disconnects the ‘Farmers’ group
from the other stakeholders that are directly affected by the impact of
their activities.

The complexity of the situation means that agreements in values are
not directly translated into agreements in initiatives among the same
stakeholders. Therefore, a conceptual model to reach a consensus and
common grounds for negotiation is proposed to help to co-create
agreements based on common values and initiatives. Only for those
aspects for which no common grounds are found in values or initiatives,
and where disagreements dominate, can top-down well-informed
implemented rules and law enforcement be proposed to foster the sus-
tainable development of the socio-ecosystem to protect the livelihood of
all the involved stakeholders.
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