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Abstract

Landscapes can lead to different emotions towards nature that in turn shape people’s environmental behavior and decision
processes. This study explores the role of emotions that Mediterranean landscapes foster in people and to what extent these
emotions are associated with human—nature connectedness (HNC). We conducted 176 face-to-face surveys to explore HNC
and the diversity of emotions associated with a suite of landscapes in Southeast Spain. Results revealed that Marine and
Coastal Protected Areas received the highest number of positive emotions, whereas Greenhouses and Non-Protected Littoral
were linked to negative emotions. We propose a framework for classifying emotional landscapes according to four groups:
emotionally positive, negative, polarized or neutral. Results showed that emotions might play a key role in shaping HNC
in Spanish Mediterranean landscapes and may be used as a common ground for understanding roots underpinning human

decisions and actions that lead to sustainable management or landscape degradation.

Keywords Emotional landscape - Landscape management - Leverage points - Social preferences - Conservation -

Sustainability

Introduction

People’s disconnection from nature has been proposed as
one of the roots underpinning landscape degradation (Soga
and Gaston 2016). People and nature have always coexisted,
leading to distinct types of human—nature relationships that
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change and coevolve (Liu et al. 2007). This people and
nature co-evolution is particularly relevant to understand
cultural landscapes such as those traditional farming land-
scapes of Europe and the Mediterranean Basin (Biirgi et al.
2017; Plieninger et al. 2015). According to the biophilia
theory, there is a natural and innate bond between humans
and nature that leads to an empathy feeling and interest for
living beings (Wilson 1984). Yet our ability to connect with
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nature depends on the ability to experience nature (Soga
and Gaston 2016; Zylstra et al. 2014). People who have lit-
tle contact with nature or live and work in nature-deprived
venues would be dispossessed of the emotional benefits that
contact with nature entails, experience disaffection towards
nature and could even experience a decline in their envi-
ronmental attitudes and behaviors (Gaston and Soga 2020;
Nadkarni et al. 2017; Soga and Gaston 2016, 2018). The
loss of human—nature interactions, a phenomenon known as
‘extinction of experience’ (Miller 2005), has been amplified
by processes of rapid economic growth, urbanization and
industrialization, coupled with increased areas of nature-
deprived venues and level of indoor sedentary behaviors
characteristic of urban lifestyles (Colléony et al. 2020; Soga
and Gaston 2020). The extinction of experience is particu-
larly relevant in the context of cultural landscapes, where
rapid urbanization and agricultural intensification are nega-
tively influencing the way people connect and interact with
nature, possibly leading to a spiral of disconnectedness from
it (Riechers et al. 2020, 2021, 2022).

The conceptual framework of human—-nature connected-
ness (HNC) (Ives et al. 2018) can serve as a key tool for
reframing how people interact with nature and how they
can reconnect with it. Ives et al. (2018) and Riechers et al.
(2021) distinguished five HNC dimensions: (1) material,
comprehending the extraction and consumption of natural
resources; (2) experiential, associated with activities carried
out in contact with nature; (3) cognitive, related to values
and attitudes towards nature and to the knowledge about the
environment; (4) emotional, considering feelings or affective
bonds with nature; and (5) philosophical, concerning the
deepest ideas of what nature is and why it matters. Despite
the importance of an in-depth understanding of all these
HNC dimensions to facilitate transformational changes at
individual and societal levels towards sustainability (Abson
et al. 2017; Ives et al. 2018; Richardson et al. 2020), most
scientific literature has focused on the material and experi-
ential dimensions (Abson et al. 2017). Although the mate-
rial and experiential dimensions are easier to research, they
are less likely to produce significant changes on the system
that lead to sustainable management of landscapes (Riechers
et al. 2021). On this basis, it is urgent to assess the multiple
dimensions of HNC, including the cognitive, emotional and
philosophical dimensions (Abson et al. 2017). For instance,
building a better understanding of how landscapes can lead
to a specific emotional connection might be a crucial step for
sustainable management of landscapes because these emo-
tions play a key role in people’s behavior towards landscapes
and environmental support (Batavia et al. 2021; Riechers
et al. 2019). Nevertheless, research on emotional responses
connected to the Natural Sciences subject field is still miss-
ing, in part because emotions have been often considered
not clearly connected with these disciplines and ‘irrational’
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(Buijs and Lawrence 2013). However, some major advances
in the study of emotions towards nature and HNC have come
from other disciplines such as Psychology (Kals et al. 1999;
Marczak and Sorokowski 2018; Perkins 2010; Petersen et al.
2019, Petersen and Martin 2021) and Geography (David-
son and Milligan 2004; Wood and Smith 2004) and, more
recently, Sustainability Science (Riechers et al. 2021, 2022)
and Landscape Ecology (Riechers et al. 2019).

Former literature coming from the Natural Sciences
research field has explored the tolerance, attitudes and emo-
tions towards wildlife in general (Jacobs 2009) and towards
particular carnivore species (Marino et al. 2021; Vaske
et al. 2021) and the issues of landscape changes and peo-
ple’s emotional responses towards those changes (Riechers
et al. 2019). Despite these relatively recent studies, there is
not yet a sufficient engagement with research coming from
the Natural Sciences on how emotional experiences of and
in nature can be important for fostering HNC (Pramova et al.
2021) and sustainable management of landscapes (Zylstra
et al. 2014).

A possible starting point for covering this knowledge
gap could be the study of the HNC articulated by unique
landscapes, such as those landscapes of the Mediterranean
region which have been shaped over centuries by human
activities and that have been leading to a wide variety of
emotional experiences derived from human—nature interac-
tions. Landscapes reflect this social-ecological co-evolution
and can be used to capture a gradient of human interactions
with nature, from activities and attitudes with minor impact
and barely changing the natural ‘pristine’ state of landscapes
to others causing major impacts and rapid anthropization of
landscapes (Riechers et al. 2020).

Spain, like most of the Mediterranean region, has a long
history of sustainable management of ecosystems and con-
nection with nature through the development of traditional
cultural practices (i.e., pastoralism, lopping, beekeeping
and controlled burns) that contributed into growing a great
diversity of landscapes (Martin-L6pez et al. 2016). Never-
theless, in the last 50 years, Mediterranean landscapes in
Spain, especially arid and semi-arid landscapes, have suf-
fered rapid land-use changes and landscape simplification
processes (Quintas-Soriano et al. 2019). This is the case
of Almeria’s landscapes, which are part of one of the most
transformed regions of the world (e.g., in less than 40 years
Almeria’s coastal plain subsistence agriculture has turned
into an intensive greenhouse horticulture anthropized land-
scape occupying large areas) (Quintas-Soriano et al. 2016).
Despite that Almeria’s landscapes host unique biodiversity
(Armas et al. 2011) and provide a diverse set of ecosystem
services (Quintas-Soriano et al. 2019), these landscapes are
often perceived as unproductive lands where people feel dis-
connected from nature (Castro et al. 2011, 2018). Accord-
ing to Balazsi et al. (2019), certain changes in the natural
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environment may lead to changes in HNC dimensions: the
intensity of changes in land use seems to promote altera-
tions in the material, experiential, and emotional dimen-
sions, while changes in political and economic paradigms
can drive transformations in the cognitive and philosophi-
cal dimensions. Consequently, it is reasonable to think that
the intense land-use and economic changes in Almeria dur-
ing the last decades might have influenced all the different
dimensions of HNC.

The intensity of these land-use and economic changes can
also lead to emotional responses that, in turn, might shape
HNC through time (Riechers et al. 2019). Since emotional
experiences of and in nature seem to be important for foster-
ing HNC (Pramova et al. 2021), this study aims to explore
the role of emotions in shaping HNC occurring in arid and
semi-arid Mediterranean landscapes with different land-use
intensity levels.

To do so, we specifically aimed to (1) identify the level
and dimensions of HNC associated with a suite of repre-
sentative arid and semi-arid Mediterranean landscapes; (2)
explore social preferences towards these landscapes; and (3)
determine the diversity of positive and negative emotions
associated with these landscapes. In addition, we proposed
a novel landscape classification to unravel relationships
between social preferences of landscapes, diversity of emo-
tions and HNC. Finally, we discuss the role of emotions in
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shaping HNC and how associations between emotions and
HNC can offer insights for regional and global transforma-
tions towards sustainability.

Materials and methods
Defining the study area

The case study was conducted in landscapes of the province
of Almeria (Southeast of Spain) (Fig. 1). Subdesertic-Med-
iterranean subclimate is dominant in most of the territory
where mean annual precipitation does not exceed 300 mm
(occasionally less than 200 mm) with winter mean tempera-
tures between 12 and 15 °C and maximum summer tempera-
tures of 40 °C (Armas et al. 2011). Nevertheless, some areas
present a Continental-Mediterranean subclimate with cooler
winters (6—12 °C) and mean annual precipitation between
300-600 mm; even reaching 1000 mm and temperatures
below zero during winter in high mountain areas (Gémez-
Zotano et al. 2015). Both Mediterranean subclimates are
characterized by hot dry summers and a seasonally restricted
rainfall mostly occurring during the mild and wet winters.
We selected 10 landscapes from the province’s varied set
of landscapes based on two ecological and social criteria:
(1) representativeness of the ecological heterogeneity of
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[ Almeria province
Il Greenhouses (agriculture under plastic)
[ Open-air agriculture
I Tabernas Desert and Badlands
Marine and Coastal Protected Areas
I Non-Protected Littoral
I Mediterranean Forest
Wetlands
— Intermittent streams
[ High Mountains
Mediterranean Shrubland
Il Urbanized population centers

Fig. 1 Geographical location of studied landscape types in Almeria province, Southeast Spain
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Almeria according to the Andalusian landscape classifica-
tion (Moniz et al. 2005) and (2) being well-known land-
scapes that could be easily recognized and understood by
the local population based on previous research in the region
(Castro et al. 2014; Quintas-Soriano et al. 2016). Selected
landscapes included: (1) Greenhouses, (2) Open-air agri-
culture, (3) Tabernas Desert and Badlands, (4) Marine and
Coastal Protected Areas, (5) Non-Protected Littoral, (6)
Mediterranean Forest, (7) Wetlands, (8) Intermittent streams
(or ‘Ramblas’), (9) High Mountains and (10) Mediterranean
Shrubland. We related these 10 representative landscapes
with ten landscape images (Garcia-Llorente et al. 2012) and
provided a description for each landscape type (Table 1).
Landscape images were extracted from the available set of
color photographs in Google Images. To make these land-
scape images as representative as possible, we chose pano-
ramic color pictures with similar lighting and color satura-
tion containing the main characteristic landscape features.
We then used the QGIS 3.16.3 tool to spatially represent
the location of the ten studied landscapes (Fig. 1). The area
occupied by each of the ten studied landscape types was
determined using spatial information obtained from various
data sources (Table 1).

Almeria province includes a total of 103 municipalities,
with a total population of 727,945 inhabitants (Table 2). The
economy is driven by two main activities and industries: (1)
intensive agriculture (320.48 km? of the province occupied
by greenhouses) (Regional Government of Andalusia 2019)
and its associated industry (e.g., production of fertilizers,
pesticides, plastics and machinery), and (2) tourism and
services sector. During the last decades, policy decisions
regarding land use management in Almeria have reflected
a dichotomy between economic development and conserva-
tion (Sanchez-Picon et al. 2011).While some decisions have
favored migration to cities, rural abandonment, resources
exploitation and urban intensification in some areas of the
Almeria province, others have been declared as protected
areas and contributed to biodiversity conservation in other
parts of the province (Quintas-Soriano et al. 2016).

Social sampling strategy

We conducted a semi-random social sampling based on indi-
vidual face-to-face structured surveys during April 2019.
Respondents were randomly selected among the people who
met at the University of Almeria’s Biodiversity Marathon
(AmBioBlitz), a major event that brings inhabitants from
most of Almeria’s municipalities to the university campus.
This event was used to capture a wide range of the local
population (e.g., students and teachers from different educa-
tional levels, environmental experts and university workers)
and visitors. We asked respondents to voluntarily participate
in the survey. No compensation was offered for participation.
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We informed respondents that all responses were anonymous
and that there were no right or wrong answers.

Survey design

The survey included sections with multiple-choice ques-
tions, open-ended questions, and freelisting technique to col-
lect information regarding: (1) human—nature connectedness
(HNC), (2) social preferences of the 10 representative land-
scapes, (3) diversity of emotions that people have towards
these landscapes, and (4) socio-demographic characteristics
(i.e., age, gender, place of birth/residency and educational
level) (see Appendix S1 in Supplementary Material for a full
description of the survey). Furthermore, to improve respond-
ents’ understanding of the survey and to make the emotions’
section more appealing (Quintas-Soriano et al. 2014); we
used a panel with 10 photos, one for each studied landscape
(see Appendix S2 in Supplementary Material). To create
this panel, we matched the 10 selected landscapes with 10
landscape images (Table 1). Selected images were first tested
to probe their utility and then used to capture the diversity
of emotions people identify as being associated with each
landscape. This panel aimed to induce respondents to reflect
on landscapes based on their own positive and detrimental
experiences. Respondents were not forced to identify emo-
tions for each landscape.

Data analysis

Analyses were organized into three sections: (1)
human—nature connectedness (HNC), (2) landscape prefer-
ences, and (3) abundance and diversity of emotions associ-
ated with landscapes.

Human-nature connectedness (HNC)

To explore HNC we used the ‘inclusion of nature in self’
(INS) graphical scale proposed by Schultz (2002). This INS
represents ‘nature’ and ‘self” within two circles with vari-
ous levels of overlap, representing a respondent’s connec-
tion with nature. We asked respondents to select the level
that better described their connection with Almeria’s nature
(Pérez-Ramirez et al. 2021). Circle associations were pre-
sented on a scale from 1 to 5, where 1 = Strongly discon-
nected, 2=Somehow disconnected, 3 =Neutral, 4 =Some-
how connected, and 5= Strongly connected. The INS scale
does not provide a pre-imposed definition of what can be
considered as ‘nature’, so it allows respondents to answer
based on what they individually understand as nature avoid-
ing bias towards a specific cosmovision. Thus, respondents
could freely answer based on what they individually under-
stood as Almeria’s nature. Then, we explored the reasons
underpinning respondents’ choices on a specific level of
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Table 1 (continued)
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vegetation (mixed annual and perennial growth forms)

“Data obtained from the Environmental Information Network of Andalusia (REDIAM) from https://descargasrediam.cica.es/repo/s/RUR

"Shuttle Radar Topography from https://www2.jpl.nasa.gov/srtm/

connection to nature (Pérez-Ramirez et al. 2021). We
asked, “‘Why have you chosen this association of circles?’
and reclassified answers afterwards according to the five
dimensions of HNC proposed by Ives et al. (2018): material,
experiential, cognitive, emotional and philosophical. Finally,
we calculated the relative frequencies of each connectedness
level and HNC dimension in order to detect which are the
dominant ones in Almeria province.

Preferences for landscapes

To assess social preferences towards landscapes, we asked
for the respondents’ favorite and least favorite landscapes
of Almeria province. To explore these preferences, we
used the freelisting technique by which respondents could
openly express any of their most and least preferred land-
scapes (Garcia-Llorente et al. 2020). We then reclassified
responses according to our ten landscape types. For this
reclassification, we considered ‘City’ as a new landscape
as it was often mentioned by respondents as the landscape
where they lived in. This highlighted the urban landscape as
one of the landscapes people have more contact with during
their daily lives. Finally, we calculated the percentage of
respondents that identified each landscape as their favorite
or least favorite to establish a ranking of preferred and less
preferred landscapes reflecting which landscapes are con-
sidered more important for HNC by Almeria’s inhabitants.

Abundance and diversity of emotions towards landscapes

We explored the diversity of positive and negative emo-
tions by asking respondents to identify a set of emotions and
associate those to any of the ten representative landscapes
presented on a panel (see Appendix S2 in Supplementary
Material). Interviewers asked, ‘Which emotions does this
landscape inspire in you?’ towards each of the ten land-
scapes, and respondents marked their emotions on the panel.
Based on the diversity of positive and negative emotional
states described by Quoidbach et al. (2014), respondents
could freely choose between 18 types of emotional states:
nine positive (alertness, amusement, awe, contentment, joy,
gratitude, hope, love, and pride) and nine negative (anger,
sadness, embarrassment, fear, disgust, guilt, shame, con-
tempt, and anxiety), without establishing minimums or
maximums of chosen emotions for each of the 10 previously
defined landscapes. Responses were codified with 0 and 1;
with O =not associated, and 1 =emotional states associated
with a particular landscape.

We used Nightingale’s diagrams (using Kutools™ tool
for Excel) to represent the relative frequencies (Ribecca
2021) of each of the eighteen emotions present on each
landscape and bar plots to depict frequencies of emo-
tions grouped as positive or negative in order to show the
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Table 2 Socio-demographic
characterization of Almeria

Variables

Data in Almeria

province Area

Constructed area (housing and infrastructures)®

Protected area®
Population®
Population density®
Population loss*

Population living in rural areas®

Population living in urban settlements®
Population living in large urban centers®

8774 km?

240.14 km?

2763 km?

727 945 inhabitants
83.0 inhabitants per km?

35.0% of Almeria’s munici-
palities lost population in
2020

24.7%
42.3%
33.0%

Statistics National Institute (2020)

PInstitute of Statistics and Cartography of Andalusia (2019)
“Environmental Portal of Andalusia (2021)

dominance and prevalence of some emotions over others.
Finally, to compare similarity in the relative frequencies of
emotions between the 10 studied landscapes, we performed
a Non-Metric Multidimensional Scaling (NMDS) based on
a Bray—Curtis dissimilarity matrix with two dimensions
and a maximum of 100 random starts. In this ordination
method, the closer two landscapes (square points) are, the
more similar they are with respect to the emotions (arrows).
The analysis was conducted using the ‘metaMDS’ function
implemented in ‘vegan’ package for R. The main purpose of
this analysis was to establish the similarity and dissimilarity
between landscapes regarding the emotions that respondents
associated to each of them. These similarity/dissimilarity
results will allow us to discuss the reasons why some land-
scapes inspire the same or completely different emotions.

Finally, we calculated the diversity of emotions associ-
ated with each landscape. To do so, we used an Emodiversity
Index (Quoidbach et al. 2014), which is adapted from the
Shannon Index (Eq. 1).

s

Emodiversity = Z (p; % Inp;) (1)

i=1

where s is the total number of emotions assigned to each
landscape and p; equals the proportion of s made up of the
ith emotions. To obtain p;, we divided the number of times
each emotion was expressed for each landscape by the total
number of emotions for that landscape. In addition, we mul-
tiplied all the products of p; X Inp; by —1 to obtain positive
values (Quoidbach et al. 2014).

We calculated the Emodiversity Index for both positive
and negative emotions with the goal of identifying the land-
scapes that were reinforcing HNC and the ones boosting dis-
connection from nature. Once we obtained the positive and
negative emodiversity indexes for each landscape, we used

a scatter plot to represent them: negative emodiversity index
on the X-axis and positive on the Y-axis. Subsequently, we
calculated the median of each of the emodiversity indexes
as cut values in order to construct a matrix of diversity of
emotions. This allowed us to divide this matrix into four sec-
tions and classify landscapes by their position in the matrix
as landscapes inspiring higher or lower varieties of positive
or negative emotions (Fig. 6).

Methodological limitations of the study

Our findings must be considered with some limitations.
First, the convenient sampling strategy performed may
be not fully representative of Almeria’s population. We
acknowledge some limitations regarding the sampling
strategy since face-to-face surveys were conducted dur-
ing the University of Almeria’s Biodiversity Marathon
(AmBioBlitz) which took place at the facilities of this
institution, very close to the city of Almeria. Therefore,
some biases may emerge towards sampling people with
higher levels of education, younger adults, university stu-
dents and people living in Almeria’s metropolitan area.
Future data collection efforts must focus on trying to cap-
ture a more representative sample of Almeria’s popula-
tion by conducting more surveys in rural areas. A second
drawback was the use of a single image for representing
each landscape. Although it is a commonly used tech-
nique (Garcia-Llorente et al. 2012; Quintas-Soriano et al.
2016), respondents could have based their answers on that
particular image rather than on the general idea of the
landscape type represented. To reduce this bias as much
as possible, we chose panoramic color pictures with simi-
lar color saturation and containing the main characteristic
features of each landscape. Nevertheless, there were some
differences between images’ characteristics. Here we
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suggest that future landscape panel designs must choose
multiple images for each landscape, consider images with
similar lighting conditions and distance perspectives,
and avoid particular features (e.g. blue skies, flowering
trees, and sunsets) that could induce some other bias in
responses. Finally, another limitation of this study was the
use of a dummy variable for measuring the association
of emotions (0 =not associated and, 1 =emotional states
associated with a particular landscape). This decision was
taken in order not to excessively lengthen the survey time.
Although respondents were not forced to associate emo-
tions with landscapes, this binary characteristic may have
influenced them to make judgements about the thresholds
where the emotion became associated with the landscape
or not. To reduce this bias, we asked respondents for the
reason why they associated each emotion with each land-
scape. However, to overcome this limitation, new efforts
in landscape elicitation exercises could be based on a
5-point Likert-scale ranging from 0 (not associated) to 5
(strongly associated).

Results

From the 191 compiled questionnaires, 176 were completed
and valid for further analyses. Fifteen questionnaires were
not included since they were incomplete or because of
respondent’s low understanding of the survey.

Social sample characterization

Regarding respondents’ sociodemographic characteristics,
the social sampling captured a similar number of women
and men (52.3% and 47.7% of respondents, respectively).
Most respondents were 18-30 years old (47.7%), followed
by 31-55 years-olds (34.1%). In addition, the majority of
the people surveyed had a university degree (64.8%). Most
respondents now live in large urban centers (77.3%), fol-
lowed by urban settlements (11.4%) and a minority living
in rural areas (10.2%) (Table 3).

Table 3 Socio-demographic

D Sociodemographic variables Categories Number of respond- % of respondents
characterization of respondents ents

Gender Female 92 52.3%
Male 84 47.7%

Age 15-18 years 9 5.1%
18-30 years 84 47.7%
31-55 years 60 34.1%
> 55 years 23 13.1%

Place of birth Rural ? 15 8.5%
Urban settlement® 18 10.2%
Urban center® 119 67.6%
Non specified 24 13.6%

Place of residence Rural® 18 10.2%
Urban settlement® 20 11.4%
Urban center® 136 77.3%
Non specified 2 1.1%

Educational level No university 62 35.2%
University 114 64.8%

Total of respondents N=176

“Based on Dijkstra and Poelman (2014) and data from the Institute of Statistics and Cartography of Anda-
lusia (2019). The Urbanization Degree Classification seeks to characterize the intensity of human settle-
ments through a statistical grid of 1 km? cells where the population resides. According to the methodology
presented by EUROSTAT, based on population density, different categories are defined using geographic
contiguity criteria, population density and population thresholds. The three existing cell categories are:
urban centers (density of at least 1500 inhabitants/km® and a minimum population of 50,000 inhabitants),
Urban settlements (density of at least 300 inhabitants/km? and a minimum population of 5000 inhabitants)
and rural areas (those not classified as urban centers or settlements). For a population center to be consid-
ered as a “city”, at least 50% of the population living in the area must live in “urban center” cells. To obtain
the consideration of “urban settlement” it is required that less than 50% of the population resides in rural
cells and urban center cells. Finally, rural areas are those in which at least 50% of the population lives in

rural cells
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Human-nature connectedness

The analysis of HNC revealed different levels and dimen-
sions (Fig. 2). The highest levels of connectedness (“strongly
connected” and “somehow connected”) grouped 59.1% of
the total responses. However, we identified the neutral level
as the most selected option (35.2% of responses). Finally, the
categories for the lowest levels of connectedness (“somehow
disconnected” and “strongly disconnected”) captured only
5.7% of total responses.

According to the dimensions of HNC proposed by Ives
et al. (2018), we found that the experiential (39.3%) and
emotional (30.4%) dimensions were identified as the most
influential. Overall, 15.0% and 13.0% of responses corre-
sponded to philosophical and cognitive dimensions, respec-
tively. Finally, the least mentioned dimension was the mate-
rial (2.4%).

Most respondents associated with a neutral level of HNC
identified arguments within the experiential dimension,
while those who expressed the strongest level of connection
mostly offered arguments related to the emotional dimen-
sion. Higher levels of connection presented a higher variety
of HNC dimensions with responses more distributed all over
the five dimensions (Fig. 2).

Preferences for landscapes
Marine and Coastal Protected Areas clearly stood out as the

most preferred landscape (45.7% of respondents) (Fig. 3).
The next preferred landscapes were High Mountains,

Tabernas Desert and Badlands, Non-Protected Littoral and
Mediterranean Forest.

Regarding least preferred landscapes, Greenhouses were
the least preferred (49.1% of respondents) (Fig. 3), followed
by Tabernas Desert and Badlands, Non-Protected Littoral,
City, Intermittent streams and Marine and Coastal Protected
Areas. Open-air agriculture, Mediterranean Forest and Wet-
lands were never considered as ‘least favorite’.

Tabernas Desert and Badlands and Non-Protected Litto-
ral were simultaneously chosen as most and least preferred
landscapes. In both cases, percentages of responses consid-
ering them as their favorite or least favorite landscape were
remarkably similar (Fig. 3).

Diversity of emotions towards landscapes

The 176 questionnaires captured a total of 3568 emotions.
Grouping all responses of each landscape into positive and
negative emotions (Fig. 4), results identified two different
rankings. The ranking for positive emotions (from the maxi-
mum to the minimum of emotions) was ordered as follows:
(1) Marine and Coastal Protected Areas, (2) Mediterranean
Forest, (3) High Mountains, (4) Open-air agriculture, (5)
Wetlands, (6) Mediterranean Shrubland, (7) Tabernas Desert
and Badlands, (8) Intermittent streams, (9) Greenhouses,
and (10) Non-Protected Littoral. Likewise, the ranking of
negative emotions was ordered as follows: (1) Greenhouses,
(2) Non-Protected Littoral, (3) Intermittent streams, (4) Tab-
ernas Desert and Badlands, (5) Mediterranean Shrubland,
(6) Wetlands, (7) Open-air agriculture, (8) Mediterranean

Fig.2 Levels of HNC (circles 40 -
for inclusion of nature in self Dimensions of HNC
(INS) based on Pérez-Ramirez 35 | @Material —
et al. 2021) expressed as the » i
five dimensions of HNC (i.e., 2 ®Experiential ]
material, experiential, cognitive, g %0 @Cognitive
emotional, and philosophical) % _
proposed by Ives et al. (2018) o 25 1 | mEmotional
© @ Philosophical ]
o 204
-
S
O 151
(1]
2
£ 10
S
=
| H
| ]
0 il - - —
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Fig.4 Number of positive and/or negative emotions associated with each of the 10 studied landscapes

Forest, (9) Marine and Coastal Protected Areas, and (10)
High Mountains.

The NMDS ordination of the frequency of emotions
among landscapes reveals a clear gradient of increasing pos-
itive emotions and decreasing negative emotions from the
left to the right side of the X-axis (Fig. 5a). Greenhouses and
Non-Protected Littoral landscapes dominated by the high-
est frequency of negative emotions, are located on the left
side of the X-axis whereas the Mediterranean Forest, High
Mountains, and Marine and Coastal Protected Areas occupy

@ Springer

the contrast position presenting the highest frequencies of
positive emotions. Tabernas Desert and Intermittent streams
are in an intermediate situation with some respondents
describing positive emotions and other negative (Fig. 5a).
Nightingale diagrams performed for each landscape fur-
ther corroborated these results. As observed in Fig. 5a,
there is a wide variety of negative emotions correlated with
Greenhouses and Non-Protected Littoral, whereas positive
emotions were mainly related with the rest of landscapes.
Tabernas Desert and, especially, Intermittent streams were
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Fig.5 a NMDS plot showing similarity/dissimilarity between land-
scapes. The closer two landscapes (square points) are, the more sim-
ilar they are with respect to the emotions (arrows pointing towards
those landscapes). The direction of the arrow indicates the direction
related with positive emotions, mainly “awe”, “alertness”
and “gratitude”, but some respondents also expressed a set
of negative emotions, mainly “fear” and “sadness” (Fig. 5b).
Figure 6 represents the diversity of emotions estimated
through the Emodiversity Index. Four groups of landscapes
were identified in the matrix: (1) emotionally positive land-
scapes with high diversity of positive emotions and low
diversity of negative emotions; (2) emotionally negative
landscapes with low diversity of positive emotions and high
diversity of negative emotions; (3) polarized landscapes with
high diversity of positive and negative emotions simulta-
neously; and (4) emotionally neutral landscapes with low
diversity of both positive and negative emotions.
According to their positions in this matrix of diversity
of emotions (Fig. 6), Marine and Coastal Protected Areas,
Mediterranean Forest, Wetlands and High Mountains were

of the gradient of increasing frequency of each emotion; the length
indicates the correlation between it and the NMDS axis. b Nightin-
gale diagrams showing the distribution of the 18 types of emotions in

each landscape
considered emotionally positive landscapes. Non-Protected
Littoral, Greenhouses, Intermittent streams and Tabernas
Desert and Badlands were mainly considered emotion-
ally negative landscapes. Mediterranean Shrubland was
grouped as a polarized landscape and Open-air agriculture
was categorized as an emotionally neutral landscape.

Discussion

How do human-nature connectedness
and landscape preferences relate?

The HNC analyses identified that most respondents were

somehow or strongly connected with nature (Fig. 2). How-
ever, it should be noted that the most represented HNC
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Fig.6 Scatter-plot diagram representing the Emodiversity Index of negative emotions (X axis) and positive emotions (Y axis) for the ten studied

landscape types

level was the neutral one, suggesting that some portion of
Almeria’s population does not feel a strong connection with
nature. Among the reasons explaining this trend we found
the stress caused by daily responsibilities and lack of free
time, which suggests that Almeria’s urban lifestyle (pre-
dominant as the majority of respondents were born and live
in urban centers) is underpinning this lack of experience in
nature. These findings are consistent with similar studies that
show stronger levels of HNC in rural areas than in urban set-
tlements since it is in rural areas where people spend more
meaningful time in contact with nature (Elwell et al. 2020;
Pérez-Ramirez et al. 2021). These results reinforce the idea
that (re)introducing nature into people’s daily lives can
increase HNC (Riechers et al. 2021). Yet, more research is
needed in Mediterranean rural landscapes in order to gain
better understanding of HNC.

Respondents identified the lack of appealing landscape
features of Almeria’s most abundant landscapes (i.e., Medi-
terranean Shrubland and Intermittent streams) as the cause
of their lack of interest for them and the main reason for
lower HNC levels. This brings up an interesting discussion
around the common understanding of socially acceptable
landscapes, often related to green landscapes (Bidegain
et al. 2020) or beautiful landscapes (Gobster et al. 2007). For
instance, Kaltenborn and Bjerke (2002) and Howley (2011)
showed that the general public manifests stronger prefer-
ences for landscapes with a constant abundance of water.
This may explain the results found around the lack of HNC
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observed for Intermittent streams, as it seems that landscape
preferences in Almeria are influenced by the presence or
absence of water (Garcia-Llorente et al. 2012). Furthermore,
according to Kaplan and Kaplan (1989) natural landscapes
are more preferred than landscapes with visible signs of
built infrastructure. Thus, less anthropized landscapes where
water is present (i.e., Marine and Coastal Protected Areas,
Mediterranean Forest and High Mountains) seem to be the
most preferred landscapes, which in turn, can reinforce the
respondents’ HNC in Almeria.

Our results identified Greenhouses as the least preferred
landscapes. The respondents’ rejection of greenhouses
seems to be mainly related to their anthropic nature (Kalten-
born and Bjerke 2002), the presence of built infrastructures
(Kaplan and Kaplan 1989), their intensive component
(Garcia-Llorente et al. 2012), their huge extension and the
large impact they cause in coastal areas (Castro et al. 2019).
Finally, rejection towards the landscape representing Tab-
ernas Desert and Badlands can be explained by the general
repulsion for brownish and yellowish landscapes with bare
soils and dry or sparse vegetation that people associate with
sterile and unproductive places (Garcia-Llorente et al. 2012;
Bidegain et al. 2020). However, we found that some respond-
ents selected Tabernas Desert as one of their favorite land-
scapes (Fig. 3), a result that might show that part of Alm-
eria’s population appreciates the unique biodiversity hosted
in this area (Rodriguez-Caballero et al. 2018). In addition,
respondents perceived this landscape as something of their
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own, related to a strong feeling of belonging and sense of
place (i.e., emotional bonds with the surrounding landscape
and nature based on personal roots and identity, community
membership and a utilitarian connection between people and
the environment) (Pérez-Ramirez et al. 2021). Both reasons,
strong levels of sense of belonging and the perceived impor-
tance of biodiversity, can also explain the fact that the emo-
tional and philosophical dimensions were the most relevant
to those respondents reporting strong HNC (Fig. 2). This
may indicate that the emotional connection and the ability to
recognize the importance of biodiversity (Quintas-Soriano
et al. 2018) might entail stronger levels of connection with
nature than the material and experiential HNC dimensions,
which are considered more tangible, but have less transfor-
mational potential towards sustainable management (Riech-
ers et al. 2021).

Can emotions help to understand human-nature
connectedness?

We found that the experiential and emotional dimensions
are the most frequent reasons explaining stronger HNC
(Fig. 2). Experiential dimension’s role has been associated
to the increasing interest for recreational and leisure activi-
ties that occur in nature (Giusti 2019; Riechers et al. 2020).
On the other hand, our results for the emotional dimension
resonates with Riechers et al. (2020)’s findings: more diverse
and unique landscapes lead to a higher diversity of emo-
tions and to higher levels of HNC. The diversity of unique
landscapes present in the province of Almeria can explain
the diversity of positive emotions expressed by respondents
leading to stronger HNC (Fig. 4). In fact, we found that
emotionally positive landscapes (i.e., Marine and Coastal
Protected Areas, High Mountains, Mediterranean Forest and
Wetlands) (Fig. 5) are those mostly preferred by respondents
(Fig. 3) and those that spatially overlap with the province’s
protected areas. This is consistent with studies that evidence
how positive emotions are often more intensely generated
in outstanding natural places associated with beautiful, sur-
prising and interesting experiences (Joye and Bolderdijk
2015). The protection of these areas reflects how emotions
underpin conservation actions (Tapia-Fonllem et al. 2010;
Zelenski and Desrochers 2021). This protection of the out-
standing nature that generates positive emotions does not
only occur in Almeria but also in Spain (Martin-Lépez et al.
2011) and in many other parts of the world (Batavia et al.
2021). In contrast, some emotionally negative landscapes
(i.e., Greenhouses, Non-Protected Littoral and Intermittent
streams) represent the most widely distributed and trans-
formed landscapes (Vanderheyden et al. 2014) in Almeria
province. This can be explained by the rapid and dramatic
transformation of Almeria’s land use suffered in the last dec-
ades, which has been rejected by a large part of the local

population (Quintas-Soriano et al. 2016). This rejection for
very anthropized landscapes based on negative emotions can
also foster pro-environmental behavior (Tapia-Fonllem et al.
2010). In Almeria province, some initiatives of ecological
and regenerative agriculture have emerged in response to
these negative emotions as the basis for a paradigm shift
from a high-impact intensive agriculture to a more sustain-
able agriculture. Thus, current negative emotions could also
be ‘seeds’ for the sustainable management of the territory in
the future (Bennett et al. 2016).

Emotional experiences of and in nature are important for
fostering HNC (Pramova et al. 2021). Emotions are inter-
nal affective mental states that often are formed by feelings
towards a specific location (Batavia et al. 2021). Being in
direct contact with a landscape and the nature embedded in
it brings up stronger emotions than other indirect experi-
ences and generates an emotional attachment to place that
can reinforce a deeper HNC (Pramova et al. 2021). In this
sense, we suggest that this emotional attachment to specific
landscapes in Almeria needs to be considered for landscape
management and for dealing with those conflicts associated
to landscape changes (i.e., expansion of greenhouse hor-
ticulture or urban expansion) (Buijs and Lawrence 2013).
Landscapes can lead to different emotions towards nature
that in turn shape people’s behavior and landscape manage-
ment decisions. Thus, engaging with the entire spectrum
of lived emotions can lead to a greater understanding of
people—place and people—nature relationships and guide a
more effective design of landscape interventions that sat-
isfy both people’s and nature’s needs (Pramova et al. 2021)
and that restore people’s experience with nature, reinforcing
HNC. The engagement with emotions at a local and regional
scale for creating sustainable landscape management poli-
cies could be the first step leading to a final consideration of
HNC as a key leverage point when designing global policies.

Towards a classification of emotional landscapes

Landscape regionalization and classification is a crucial tool
for informing territorial planning and management. How-
ever, in most cases these processes only integrate variables
that reflect on structural or functional attributes of ecosys-
tems, leaving out crucial information to understand the driv-
ers that produce landscape changes. Here, we propose a new
classification approach based on the diversity of emotions
evoked by landscapes and the importance that people place
on them. We argue this classification may serve as an indica-
tor of people’s emotions towards nature and as a practical
metric for assessing the ‘weight’ of the emotional dimension
on the diverse HNC types occurring in different landscapes.

By using positive and negative emodiversity indexes
(Quoidbach et al. 2014) our results identified four groups of
emotional landscapes (Fig. 6) that provide complementary
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information to guide landscape management. On the one
hand, by understanding and recognizing the diversity of
emotions that people experience towards a particular land-
scape, we can better understand factors underpinning this
positive and/or negative relationship with nature and design
land use policies to reinforce HNC and landscape conserva-
tion. In Almeria, these land use policies should focus on: (1)
limiting or at least controlling the expansion of emotionally
negative landscapes hindering HNC that emerge from human
activities intensively occupying land (i.e., Greenhouses and
Non-Protected Littoral) and (2) fostering the conservation
of emotionally positive landscapes reinforcing HNC (i.e.,
Marine and Coastal Protected Areas, High Mountains, Medi-
terranean Forest and Wetlands). On the other hand, drawing
on locals’ emotional expressions of HNC can be a powerful
way to boost underlying motivation to foster transforma-
tive changes towards sustainability in degraded landscapes
(e.g., Mediterranean Shrubland) and to identify places that
strengthen local identity and sense of place (Pérez-Ramirez
et al. 2019). Therefore, it would be crucial to increase public
support for conservation of these landscapes through the
application of new protection policies. Furthermore, com-
mitment is needed to support environmental education at all
levels giving opportunities for positive emotions reinforce-
ment by direct contact with landscapes, building sense of
place and highlighting the important features and Nature’s
Contributions to People (NCPs) provided by landscapes.
This would be especially important in order to makeover the
image of polarized landscapes (i.e., Mediterranean Shrub-
land) and emotionally negative landscapes associated with
sterile, unproductive and low-valued places (i.e., Tabernas
Desert and Intermittent Streams) and to increase their appre-
ciation and the HNC towards them. This HNC reinforcement
could lead to more pro-environmental behaviors (Zelenski
and Desrochers 2021) demanding for more effective land
management policies.

Our classification of emotional landscapes has some
limitations in its application. The main weaknesses would
be: (1) difficulties for measuring emotions, (2) variation
of emotions when changing the scale (emotions towards
a determined landscape can be very different when meas-
ured at local, regional or national scale) and, (3) prejudices
(i.e., emotions being irrational and subjective) coming from
governmental and scientific institutions when using emo-
tions as a practical metric for informing decision-making
and management. Nevertheless, the strengths of the emo-
tional landscapes classification are understood to overcome
these weaknesses. Action should be taken now to inform
decision-making using the best available inter and transdis-
ciplinary knowledge and to start walking towards landscape
sustainable management. This emotional classification of
landscapes contributes to both these key steps for transfor-
mation towards sustainability.
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Conclusions

This research provides empirical evidence on landscapes
leading to diverse emotions towards nature that in turn help
to comprehend a greater or lesser HNC. The study of emo-
tions is thus a crucial line of research to understand and
boost the establishment of belongingness, land stewardship
and care connections that may influence the human deci-
sions and actions that compromise or foster sustainability.
The landscape classification method through the emotional
lens conducted in this study opens space for new research
that delves deeper into the motivations that shape emotions
towards landscapes or integrates, in a spatially explicit way,
the diversity of emotions as variables to be included in land
decision-making processes. In this sense, Mediterranean
landscapes will require: (1) new land policies that protect
them from uncontrolled extractivism, degradation and exces-
sive anthropization, (2) economic and social policies that
promote sustainable human activities and build a sense of
community, (3) restoration projects that foster landscapes’
socio-ecological resilience and, (4) environmental education
initiatives to encourage contact with and interest for nature
at all ages and reorient population preferences towards char-
acteristic Mediterranean landscapes traditionally ignored or
undervalued.
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