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A B S T R A C T

Mediterranean cultural landscapes are currently undergoing intense transformations, resulting in a polarization
of land uses across an intensification-abandonment continuum. This transformation is characterized by uncertain
and non-linear interactions and impacts on ecosystem services and human wellbeing. Our study focuses on a
particular multifunctional Mediterranean cultural landscape composed of different land uses (i.e., dehesas, olive
groves, pine forests, Mediterranean forests and scrublands) in the Sierra Morena mountain range (Jaén, Spain),
which is undergoing a rapid process of land use change.

In this context, the involvement of local stakeholders through participatory processes is critical for proper
landscape management and decision-making. The aim of this paper is to combine Social Multicriteria Evaluation
(SMCE) and ecosystem services frameworks for an assessment of likely future scenarios under different drivers of
land use change, analysing how such changes would affect people living or making use of ecosystem services.

Among four plausible future scenarios, the so-called “Mosaic landscape” scenario was widely recognized as
the most desirable future landscape configuration for Sierra Morena, as it allows the supply of a balanced flow of
ecosystem services and reduces ecosystem services trade-offs and conflicts among stakeholders. The combination
of social multicriteria evaluation with the ecosystem services framework and future scenario analysis allows a
robust co-creation of knowledge and provides insights pertinent to participatory management of cultural
landscapes and stakeholders’ relationships through a socially relevant but also rigorous methodology.

1. Introduction

Traditional Mediterranean cultural landscapes, originating from the
historical co-evolution of human societies and the natural environment
(Blondel, 2006), are considered to be multi-functional landscapes due
to their diversified configurations, which promote the provision of
multiple ecosystem services (García-Llorente et al., 2012). However,
current global and national socioeconomic drivers are pushing these
landscapes in two opposite directions: intensification of agricultural
production (Spalding, 2000) and abandonment of rural areas, with the
latter being caused by depopulation and the conversion of the economy
to the tertiary sector (Pineda, 2001). Both intensification and aban-
donment create uncertain and non-linear interactions and impacts for
biodiversity that erode its capacity to deliver multiple ecosystem

services (Spanish National Ecosystem Assessment (SNEA), 2013;
Santos-Martín et al., 2013).

Understanding and managing cultural landscapes implies studying
the patterns, drivers and impacts of land use changes at several tem-
poral and spatial scales. Such changes affect the benefits that humans
obtain from nature either directly or indirectly (i.e., ecosystem ser-
vices), which are linked to human wellbeing (De Groot et al., 2002).
The ecosystem services (hereafter ES) framework has demonstrated to
be very useful for communicating the manifold ways in which natural
systems contribute to human well-being, health, livelihoods, and sur-
vival (TEEB, 2010).

Though the focus on planning is rarely made explicit (Daily et al.,
2009), the ES framework provides useful knowledge to both managers
and stakeholders who want to develop policies and strategies for
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ecosystem management (Cowling et al., 2008; De Groot et al., 2010;
Bernués et al., 2016). However, most evaluations published so far in the
literature have mainly focused on single dimensions and values (bio-
physical, socio-cultural and monetary), single scales, and single levels
of organization, and they have been usually approached from dis-
ciplinary perspectives (Martín-López et al., 2014). Ultimately, the ef-
fectiveness of the ES framework in decision-making is thwarted by the
failure to recognize the intangibility and incommensurability of values,
especially with regard to socio-cultural ES, which play a critical role in
the management of cultural landscapes (Chan Kai et al., 2012;
Plieninger et al., 2015a).

Decision-making and landscape management usually involve
choices between different alternatives and the assessment of complex
problems from different worldviews (e.g., the problem of conservation
of an ecosystem as differently perceived by a tourist and a forest
ranger), which have different cognitive and normative implications
(Vatn, 2009). Thus, a critical issue for proper landscape management
and decision-making is the involvement of local stakeholders (e.g.,
farmers, livestock herders, NGOs, cooperatives, companies, local ad-
ministration) and the incorporation of their perceptions and values
through participatory processes (Reed, 2008; Reed et al., 2013). This is
particularly important in the context of Mediterranean cultural land-
scapes, where such local stakeholders play a central role as land use
sculptors and keepers.

Thus, the aim of this paper is to assess, through an empirical case
study, how changes in Mediterranean cultural landscapes might affect
people living in and making use of the ecosystem services associated
with those landscapes. We also discuss the usefulness of combining a
Social Multicriteria Evaluation (SMCE) approach (Munda, 2008) with
the ES framework, as a methodological tool to support complex deci-
sion-making in situations associated with land use planning where
multiple and conflicting interests are involved.

Multiple examples of SMCE have been applied to natural resources
management (e.g. Garmendia et al., 2010; Munda, 2006; Gamboa,
2006; Proctor and Drechsler, 2006; Munda and Russi, 2008; Paneque
Salgado et al., 2009; Monterroso et al., 2011; Walter et al., 2016).
However, despite the recognized appropriateness of multicriteria eva-
luations when used in combination with ES assessments (Langemeyer
et al., 2016; Mendoza and Martins, 2006; Oikonomou et al., 2011;
Saarikoski et al., 2016), research that empirically links these two ap-
proaches is still limited. A recent systematic literature review identified
only 32 applied studies that combine multicriteria evaluation and ES
assessment between 2004 and 2013, with only 3/4 of these studies
considering some kind of stakeholder involvement (Langemeyer et al.,
2016).

Here, we used the Eastern Sierra Morena mountain range, in
southern Spain, as an empirical case study. In fact, this region is a clear

example of the two main contrasting patterns of land use changes that
have been jeopardizing Mediterranean cultural landscapes over the last
five decades (Spanish National Ecosystem Assessment (SNEA), 2013
García-Llorente et al., 2015). Our research was framed within a parti-
cipatory process approach that involved scientists, local stakeholders
(such as landowners, land managers, and actors connected to local
development and culture) and representatives of local administrations.
These parties discussed ecosystem services trade-offs under future
landscape configurations, driven by several socioeconomic and en-
vironmental forces, in order to uncover the best future alternative for
this threatened Mediterranean cultural landscape.

The whole research process comprised a set of four sequential spe-
cific goals: (1) To prioritize and evaluate the current ecosystem services
provided to society by local ecosystems and identify relevant stake-
holders either involved in their use or affected by their degradation; (2)
To describe plausible scenarios of future based on the landscape con-
figurations and socioeconomic trajectories that potentially emerge from
different direct and indirect drivers of change; (3) To assess the trade-
offs and synergies among ES supplied and socially perceived under
different scenarios; and (4) To rank and discuss converging and con-
flicting stakeholders’ preferences for future landscape configurations.

2. Study area

The study area is located in Eastern Sierra Morena (hereafter SM;
province of Jaén, southern Spain) and comprises the upper watersheds
of the Guarrizas, Rumblar and Guadiel rivers (all tributaries of the
Guadalquivir river). The area comprises 14 municipalities covering
3622 km2 and has an estimated population of 95,000 inhabitants. The
study area partially encompasses three protected areas: Despeñaperros
Natural Park, Sierra de Andújar Natural Park and Cimbarra Waterfall
Natural Landscape.

Four dominant land use types occupy most of the study area (Fig. 1):
Mediterranean forests and shrublands, dehesas, mixed-pine forests and
olive groves. Mediterranean forests and shrublands represent the nat-
ural vegetation of the study area and are mainly composed of holm oaks
(Quercus ilex) and shrub and bush formations. These areas are usually
managed for conservation purposes and, on some private lands, they
are combined with tourism or game hunting. Dehesas are Mediterranean
agrosilvopastoral landscapes (savannah-like) that consist of pasture-
lands with scattered trees (primarily holm oaks), which are mostly
managed for extensive and transhumant pastoralism with cattle, sheep
and goats. The rearing of fighting bulls is also common in the dehesas of
the study area. Mixed-pine forests (mainly Pinus pinaster, but with
several other species of coniferous trees also present) are the result of
plantation programs developed in the 1960s. Current management
practices in these areas combine thinning out and pine wood extraction

Fig. 1. a) Study area focuses on the eastern Sierra Morena, including 14 municipalities boundaries and three protected areas (Andalucia, Spain) and b) main land uses (Source:
Information network of Andalucía (www.juntadeandalucia.es).
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