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Abstract

A landscape is the perceptible manifestation of a socio-ecosystem, where social and natural subsystems interact and
co-evolve at different spatial and temporal scales. It is both a reality from a physical standpoint, and the representation
we get of it. It is both tangible and intangible simultaneously, and relevant in the formation of territorial identities. In
Uruguay, between two country models—the natural and the productive—natural landscapes are in a situation of extreme
fragility. This research analyses the perceptions of the rural and urban population, with different levels of education, of
Uruguay'’s natural landscapes. The concept of beauty, as a pleasant affective response, drives people into interacting
with natural environments in search of well-being. For urban dwellers, this is expressed in their need to reconnect with
nature. For the rural population, it creates territorial identities, attachments, feelings of belonging, and accompanies life
trajectories. Therefore, it can be concluded that the aesthetic and spiritual values that society attributes to Uruguayan
landscapes could play a crucial role in the formulation of effective public conservation policies.
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1 Introduction
1.1 Uruguay: one country, two realities

For several decades, Uruguay has been experiencing a process of productive intensification associated with land use
change [1-6]. In this context, environmental policies are characterised by ineffective legal safeguards and weak insti-
tutional frameworks, with little or no monitoring capacity. These policies often overlap and conflict in contradictory
ways with pro-productive transformation policies, which are strongly supported by financial instruments, specific legal
frameworks and direct stimuli for their development [7-10].

The developmentalist policies have permeated not only Uruguay, but also Latin America as a whole, and moreover the
costs of commodity-based economic “progress” have negative externalities for the environment [11-14]. Simultaneously,
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ecosystems are being pushed to the limits of their renewal capacities, exceeding ecosystem resilience thresholds [15].
The choice of one reality—the emerging, productive country developed on the basis of successive government poli-
cies and promoted as a guiding objective—over another—the so-called “natural country”, which is more prevalent
as a commercial brand than as a public policy objective—has resulted in territorial transformations with catastrophic
environmental and cultural consequences.[16].

1.2 Productive Uruguay

The scientific community is in consensus that the loss of habitat due to land use change is the greatest threat to bio-
diversity on both a local and global scale [5, 9, 17, 18]. In particular, the loss of grasslands or natural field is alarming
throughout the Pampean biome, of which Uruguay is part [2, 19-22]. According to data provided by the MapBiomas
Uruguay project [23], grasslands were the country’s dominant native vegetation in 2022, occupying 55.5% of its territory.
However, it should be noted that 2.5 million hectares of natural grassland were lost between 1985 and 2022, equivalent
to 20.4% of the country’s natural vegetation cover.

The traditional Uruguayan production has been characterised by family farms with a limited number of animals, where
external inputs such as phytosanitary products, concentrated feed or medicines are used sparingly, and generally more
sustainable and environmentally friendly practices are employed. Instead, this new model was marked by monocultures
such as soya, rice and forestry [10, 24-26]. To date, this model promoted by aid agencies and large multinational corpora-
tions, includes a uniform technological package (including genetically modified seeds, herbicides and agrochemicals)
that generates both concentrated and diffuse environmental impacts beyond the areas of production [27-31]. This
development model is characterised by a progression towards a system of continuous agriculture. It also leaves behind
the traditional systems of rotation between agriculture and pastures, causing multiple changes, in terms of its expansion,
which affects a larger territory, as well as its intensification. This approach has served the interests of central countries,
threatening not only biodiversity, but also local landscapes and culture [4, 24, 32-34].

This new territorial matrix of agribusiness introduces profound social changes, eliminating the need for the producer to
be established in the place of production. It also incorporates foreign and multinational businessmen as new actors [35].

1.3 Natural Uruguay

In accordance with Vidart [36], Uruguay is a country of nuances rather than of great contrasts. In his work, its territory is
defined as a crossroads between the extremes of the regions that surround it, having neither the excesses of the Andes
Mountain Range nor the horizontality of the Argentine Pampas. Moreover, the succession and alternation of different
climates throughout its geological history has moulded (through erosion-accumulation processes) the pre-existing
structure, generating a typical mosaic landscape, sensu Gonzélez Bernaldez [37]. Due to the great variety of rock types
involved in these processes, its landscapes have peculiar characteristics that are clearly visible in relictual forms to the
present day [38, 39].

Even though it has been classified within the Pampean biogeographic province [40, 41], the Uruguayan territory is
a transition zone where the Paranaense, Chaco and Mata Atléntica provinces also converge, forming the Uruguayensis
District [42]. Considering the aforementioned, the end result of this is its varied physiognomy, characterised by a floristic
richness, particularly in the grasslands, where the diversity responds to edaphic and palaeoclimatic factors [43]. In spite
of the fact that the grassland is the most dominant matrix, with its diverse assemblages [44, 45], there are other plant
communities, such as scrubland vegetation (riparian, mountain, escarpment and ravine), marshes, sand dunes and coastal
dunes, halophytes (on the Atlantic coasts and in the estuary of the Rio de la Plata), as well as special associations such
as palm groves (butia and yatay) and carob groves (park forest or savannah). In addition, subtropical elements from the
northern areas enter through the riparian mountains and ravines of the northwest, connecting with the southern end of
the Brazilian Atlantic Forest [46, 47]. Generally, the ecosystems that are present in the Uruguayan territory are classified
into grasslands, forests, wetlands and coastal and marine ecosystems. However, the above-described biological diversity
is manifested at its highest level of complexity in ecotones that exist among these ecosystems, in terms of communities
and species assemblages, ecological processes and biogeographic heterogeneity, which explains the diversity of their
landscapes [48].

In Uruguay, the National System of Protected Areas (SNAP) is a fundamental pillar of the country’s environmental
policy. Established by Law No. 17234 of 2000 and regulated by Decree No. 52 of 2005, its design and operation make it a
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model of protection and an instrument of environmental management. As a protection model, it proposes the preserva-
tion of representative samples of the most relevant ecosystems in the country, as well as their associated biodiversity.
As a public policy instrument, it articulates norms, institutions and actors to achieve environmental goals. Among the
conservation categories defined by the SNAP, and relevant to this research, is “Protected Landscape”. The SNAP defines a
protected landscape as that portion of territory (continental or marine) where interactions between humans and nature
have produced an area of defined character that presents a unique scenic beauty or possesses ecological or cultural
values. The SNAP strategic plan 2015-2020 [49] had set a goal of integrating at least 17% of terrestrial areas and 10% of
marine and coastal areas into the system. However, in 2023, according to official data on the institutional website, the
total area under protection barely reached 336 203 hectares, which represents 1.06% of the country’s total area.

2 Theoretical framework
2.1 Thelandscape

A natural landscape does not exist by itself. The landscape is a place of interaction with a temporal dimension that is
as historical and cultural as it is evolutionary in itself, if not more so, and upon which past events have been inscribed,
sometimes subtly, on the land [50]. From this standpoint, landscapes, or humanised environments—which Vidart [51]
prefers to call simply landscapes—are the result of a socio-cultural organisations that makes them habitable. This is
also known as “the ecumene” (Latin for inhabited land). Thus, it is possible to state that a country is a set of landscapes
united by history [52].

According to Gonzalez Bernaldez [37], a landscape is information that humans receive from their environment. This
concept encompasses both the phenosystem (the perceptible elements that define the general appearance of the ter-
ritory, its physiognomy), as well as the cryptosystem (the less evident and underlying ecological processes).

In this sense, the social-ecosystems approach (SES) does not consider humans as external agents of natural systems,
but rather as an integral, inseparable and interdependent component [53-55]. From this perspective, the social and
ecological subsystems merge into a single complex and adaptive system, where interrelationships determine their co-
evolution [56-60].

Furthermore, both concepts of landscape from the SES approach converge in the recognition of the interdepend-
ence between human and natural subsystems, as well as in the importance of reciprocal and adaptive relationships in
the evolution of landscapes. This link reaffirms both the role of society in the genesis of landscapes, as well as in the
importance of landscapes in the construction of values and the formation of territorial identities [61, 62]. Moreover,
social factors (values, beliefs, practices, ways of life and behaviour of a human group) explain and give meaning to the
perception of the landscape. These socio-cultural dimensions are not merely contextual but are fundamental drivers
of biocultural conservation. As Franco-Moraes et al. [63] argue, recognising and supporting the rights, worldviews and
governance practices of local communities is essential for their well-being and the protection of biodiversity. Therefore,
understanding how populations transform and relate to their landscapes can strengthen conservation efforts by mak-
ing management more inclusive and effective. Both definitions also highlight the ecological importance and affective
relationships (including the beauty), linking people to their landscapes [64]. Therefore, it is possible to relate perceptions
to the structural conditioning factors that produce them, as well as to analyse the population’s understanding of the
logic of the relationships between subsystems.

Consequently, for the purpose of this research, a landscape is considered as a perceivable expression of a socio-
ecosystem that can be valued both aesthetically and symbolically.

3 Aesthetic beauty

Although historically associated with art, beauty is a quality attributed to both man-made and natural objects. Objectiv-
ist theories argue that beauty is an intrinsic property of the object, based on its order and harmony. Objectivist theories
of beauty originate from western antiquity and were particularly developed by the philosophers Pythagoras, Plato and
Aristotle. Pythagoras associated beauty with the “mathematical order of the universe”, an idea taken up by Aristotle,
who noted that the Pythagoreans believed that “the principles of numbers were the principles of all things”and that “all
of heaven is harmony and number” (Aristotle, Metaphysics, 985b—986a). Plato, for his part, maintained that “beauty is
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eternal’, neither born nor dying, nor increasing or diminishing. He asserted that the beautiful “exists in its own right, as an
eternal and divine entity” (Plato, Banquet, 210e-211b), thus linking beauty with the intelligible world and ideas. Finally,
Aristotle asserted that “beauty consists in magnitude and order” (Aristotle, Poetics, 1450b), emphasising the importance
of proportion and structure in perceiving beauty. In contrast, subjectivist theories focus on the relationship between the
object and the observer, emphasising the aesthetic experience as well as the emotions it evokes. Although subjectivist
theories of beauty were consolidated in the modern era, they have antecedents in antiquity, for example in the Sophists,
who introduced the idea of the subjective appreciation of beauty based on individual experience. However, they only
underwent decisive development between the eighteenth and nineteenth centuries, when two philosophical currents
emerged: British empiricism, which placed beauty in individual sensory perception (e.g. Hume), and German idealism,
which linked it to the rational structures of the mind (e.g. Kant) [65]. Despite their differences—empiricism prioritised
experience, while idealism prioritised reason—both currents coincided in shifting the focus of beauty from the objective
to the subjective realm. From this experience, a socially shared “theory of taste” emerges, reflecting cultural patterns of
appreciation and preferences that are not fixed, but socially moulded [65, 66]. In short, although beauty is experienced
subjectively, it also tends to be universalised. These two approaches to the concept are not necessarily contradictory,
but complementary, and are mediated by cultural factors [67, 68].

Aesthetic valuation has always been present in the relationship between individuals and nature and underlies many of
the attitudes of people towards their environment [69-71]. In addition, the affective responses that arise from experiences
in natural environments contribute to the physical and mental health of individuals [72-74]. Moreover, aesthetic value
is an environmental value that, far from being a trivial issue of lesser hierarchy than its scientific or economic value, can
contribute to the discussion of effective environmental policies that take into account socio-cultural aspects as drivers
of conservation [75-78].

However, despite the aesthetic and spiritual benefit that ecosystems provide to people—recognised by the Millennium
Ecosystem Assessment [79] under the so-called cultural ecosystem services—, the valuation of beauty is still neglected
and considered less important than other services [75-77]. This is due to the fact that the central conceptual framework
of ecosystem valuation, which combines science and economics, is not adapted to the valuation of beauty and spiritual-
ity, as they are ontologically opposed in their conception of nature, and axiologically opposed in their conception of the
relationship between humans and nature [78].

Several recent studies have demonstrated the relevance of the study of perceptions as an input for planning and
management, as well as for the definition of environmental policies in the territory [80-82]. A notable example is Punta
Ballena in Punta del Este, Maldonado, a site of high landscape and ecosystem value that is internationally recognised for
its scenic beauty and socio-cultural significance. In 2023, the announcement of a large-scale real estate project sparked
widespread public opposition, backed by academics, professionals and scientists. While the existing regulatory frame-
work (including constitutional provisions and environmental policy instruments) offered the necessary tools to halt the
project, it was public engagement and the articulation of collective perceptions about the site’s value that ultimately
enabled these tools to be effectively enforced. The Ministry of the Environment rejected the proposal, and the local
government designated the area as a nature reserve, integrating it into the National System of Protected Areas (SNAP).
This case demonstrates how social perceptions of the landscape can provide valuable insights for the development
and implementation of environmental policy instruments [83]. The aim of this study was to evaluate the perceptions of
the Uruguayan population regarding their natural landscapes and to analyse the motivations that support a positive
response to them, particularly to their beauty. It was hypothesised that by analysing perceptions, it would be possible
to identify differentiated trends according to socio-demographic variables such as age, gender, residence and occupa-
tion. In this way, the goal of this work was to obtain diagnostic elements that may be useful for defining environmental
policies aimed at protecting, co-managing and enhancing resilient natural landscapes.

4 Material and methods

4.1 Study area

The entire territory of Uruguay was considered as the study area (Fig. 1), excluding the metropolitan region and other
areas strongly modified by human activity, in order to obtain sites with a high degree of naturalness. A bibliographic

analysis and a search of institutional websites of local governments and state bodies were carried out in order to obtain
information on natural and cultural landscape landmarks as well as their combinations. Twenty-two natural sites were
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pre-selected and visited. These were considered to be representative of the ecoregions of Uruguay and according to
their characteristics, typical landscapes for each ecoregion [84]. During these field trips, we contacted nature guides, park
rangers, and other qualified informants identified through the analysis of secondary information sources, such as data-
bases containing public information. We established personal communication through social networks and telephone
contacts to verify the status and conservation of the sites in place. Based on this information and the literature review,
initial hypotheses were formulated about this perception, which were used for the evaluation thereafter.

Another objective of the field trips was to obtain photographic records of the landscapes. Furthermore, factors that
could introduce sources of variability were controlled and standardised, especially lighting conditions and the angle
of visual incidence, taking into account a standing observer and adjusting the focal length of the camera to obtain an
optimal view of the landscape, favouring panoramic views. The Photos [85] photo file manager was used to preserve
the records and the metadata obtained, such as geolocation, date, time of shooting, and camera settings. In addition,
adjustments were made to the selected landscapes to make a small exposure correction and to replace all the skies with
the clear blue-sky characteristic of Uruguay. These adjustments were made using Photoshop [86].

Lastly, landscapes corresponding to six ecoregions were selected: (1) Graben de Laguna Merin, (2) Sierras del Este, (3)
Escudo Cristalino, (4) Cuenca Sedimentaria del Oeste, (5) Cuesta Basaltica, and (6) Cuenca Sedimentaria Godwanica [84].
Those sites that presented major alterations in their ecological structure and functions from an ecological point of view,
resulting in poorly conserved natural landscapes, were discarded. Landscapes in the Graben de Santa Lucia ecoregion
were not included as it is a highly disturbed area. A grassland landscape, characteristic of Uruguayan natural grasslands
was also included (Fig. 2).

5 Perception survey

The survey was oriented to a general public and in order to maintain respondents’ interest, a theoretical maximum
duration of fifteen minutes was implemented. What contributed to the final choice on the number of landscapes was a
combination of keeping the respondent’s focused attention, the representativeness of the landscapes in the Uruguayan
context and the specificity of the data required for the analysis, aligned with the objectives of the work.

The entire population of Uruguay served as the universe of study, excluding children (under 13 years of age). Foreign-
born persons residing in Uruguay, and Uruguayan-born persons residing abroad were eligible to participate. So as to
reach this population, socio-demographic variables (sex, level of education and residence environment) were controlled
throughout the data collection process in order to obtain the desired representativeness. These variables were deter-
mined on the basis of data from the Continuous Household Survey and Population Census carried out by the National
Institute of Statistics of Uruguay (INE in Spanish) [87]. It should be noted that, historically until 2011, censuses in Uruguay
measured the demographic variable “sex”. However, in the 2023 population census, the population over 12 years of age
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was asked about the gender identity variable for the first time. According to the 2011 census reports, the population of
Uruguay was distributed as follows: women represent 52% and men 48% of the population; the population with higher
education (university or equivalent tertiary education) stands at 10.8% at national level (25 years and older), and in the
capital city, which concentrates more than 50% of the country’s population, this figure increases to 22.5% of the popula-
tion; the urban population stands at around 91% [87, 88]. Lastly, it is worth mentioning that the final figures of the 2023
census (recently published on the INE website) show an increase in the urban population (96%), at the expense of the
rural population (4%) in the intercensal period 2011-2023.

This work was carried out with a non-probabilistic sample, obtained via online virtual sampling through the social
networks Facebook and Instagram. The use of this modality made possible to reach the entire country, maximising the
time-cost ratio to obtain responses from the population. Moreover, strategies were applied to obtain all the required
cases, through promotions, prizes and incentives, making use of the social media segmentation algorithm as well as
constant monitoring of the cases obtained [89-91]. Simultaneously, convenience sampling [92] was carried out using
email contacts and distribution groups of academic institutions, in order to obtain sufficient cases from the equivalent
university or tertiary education population.

The self-administered online survey was designed following the recommendations of Leeuw and Hox [93]—
regarding the visual design of the online questionnaire, in order to provide the information in a way that avoids
unintended errors (e.g. displaying all answer options to a question completely on screen)—, Arroyo Menéndez and
Finkel [94]—regarding the organisation of the questions on the screen, the provision of information to respondents
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about their progress, and the possibility of completing the survey within a certain timeframe, as well as the avoidance
of horizontal scrolling on the screen—and Diaz de Rada [95]—regarding the visual presentation of a limited number
of answers to avoid the primacy effect (tendency to select the first answer options) or on the contrary the recency
effect (tendency to answer the last options)—. This work was carried out using Google Forms, taking advantage of
the design functionalities offered by this tool, which allowed generating an adaptable design for its correct visualisa-
tion both on a computer screen and a mobile phone.

The survey was designed using the photograph-pairs test technique [96, 97]. This technique, which has been used
by several authors in the study of perceptions [81, 98], allowed the comparison of all the landscapes with each other.
It also enabled the respondents to choose their preferred landscape from each pair.

The survey consisted of 28 sections, one for each evaluation pair, using a composite image vertically organised.
Additionally, each respondent was asked to justify their choice by selecting from the following hypotheses of appre-
ciation: (a) because of its beauty (BE), (b) because it is unique or different (DIF), (c) because it has no people (NOP),
(d) because of the presence of water (WA), (e) because it connects me with nature (NAT), f) because it gives me a
sense of well-being (WB), (g) because it identifies me (IDE). Moreover, multiple responses were allowed in regard
to the reasons for appreciation, in addition to the possibility of writing a personal justification (not compulsory) in
a text field. At the end of the survey, socio-demographic data (control variables) were requested, such as sex, age
(requested in numbers), place of birth and residence, last level of education attained, occupation and whether they
were living in an urban or rural environment (see in Supplementary Information: Appendix S1).

Furthermore, Facebook and Instagram pages—PaisajeNaturalUY and paisajenaturaluy, respectively—were created
with a link to the survey. Additionally, promoted publications were made based on the estimated reach once the
segmentation parameters were defined, using the algorithmic engine of each social network. Impressions and clicks
on the link provided were monitored, with appropriate adjustments made to the results of each evaluated promotion.

The optimal sample size (n), necessary to be representative of the population under analysis was calculated for a
margin of error of 5% or 95% confidence, using the procedure proposed by Cochran [99]. The survey was conducted
between August and November 2023.

The dataset was organised in a matrix, with individual survey responses (cases) forming the rows and the variables
forming the columns. Socio-demographic variables—such as age, gender, occupation, place of residence, and type of
activity—were included, as were the comparison variables between pairs of landscapes and the respondents’ chosen
judgement hypotheses. The socio-demographic variables were used to structure the analysis, while the landscape
comparison variables supported the interpretation of the results.

Moreover, cases with incomplete information: children under 13 years of age and foreigners residing out of the
country were excluded from the analysis, as they are not included in the study population. Thus, enough valid cases
were obtained for the analysis. Furthermore, two databases that took into account the variables sex and education
were used: (1) “Population with higher education” (university or equivalent tertiary education) resident in Uruguay
(n=616 cases), and (2) “Uruguayan population or general population” (=563 cases), comprising the population
residing in Uruguay, both with no education and with education at all levels (primary, secondary and higher). The data
were organised into two matrices: a general matrix, and a matrix exclusively for higher education. On the one hand,
the socio-economic and perception variables were organised in columns, while on the other hand, the categories
assumed by the variables (corresponding to the respondents’ answers), were organised in rows. The socio-economic
variables (columns) were recorded according to the criteria in Table 1.

The matrices were analysed using Multiple Correspondence Analysis (MCA), a multivariate graphical technique
that simplifies the interpretation of categorical data in complex surveys [100]. The MCA fits the original data con-
comitantly to a scale that highlights its structure, generating axes that represent the greatest possible variability in
the set. This technique determines the optimal number of factors by stabilising the explained variance. Lastly, MCA
facilitates the identification of groups with similar profiles and displays associations among categories and cases on
a two-dimensional map (cartesian plane) [100]. In the MCA, a p-value of 0.0001 was used, indicating a very low prob-
ability that the contribution of the analysed variables is due to chance alone, thereby highlighting their importance.

The MCA was performed with the statistical programme JAMOVI [101], through the use of the multivariate analysis
package “Multivariate Exploratory Data Analysis” [102].
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Table 1 Criteria for the recoding of the categories assumed by the variables

Original variable (categories) Recoded variable (categories)

Age: response in years (numbers) AgeRec:
Young=14<age<30
Adult=31<age<64
Older adult=age > 65

Environment that inhabits do you live in an urban setting (YES or NO) EnvRec:
YES=Urban
NO=Rural

Occupation: self-employed, part-time, full-time, student, unemployed, other OcRec:

Economically Active Population
(EAP)=14=of age, working or looking for
work (unemployed)

Economically Inactive Population
(EIP)=14= of age, not working (retired) and
not looking for a job (not looking for a job)
(houseworkers, students, income earners
without economic activities)

Last level of education attained: primary, secondary, tertiary, university, no education EducRec

Primary =Primary (education cycle between
about 6 and 12 years old)

Secondary =Secondary (post-primary educa-
tion cycle between about 12 and 18 years
of age)

Higher=University (post-secondary educa-
tion for professional activities or scientific
research) and Tertiary (post-secondary
education for specialisation or profession-
alisation)

No education=No education (persons who
have not attended any of the above-men-
tioned cycles)

6 Results

The optimal sample size was estimated at 385 cases or respondents, which is less than the total number of the
responses obtained in the surveys. Therefore, sampling was considered representative.

The general population that was surveyed (n=563), was composed of 49.4% of men and 49.7% of women
(Chi*=0.007 < 3.84), with only 0.9% of the cases identifying as another sex. It was therefore decided to include
the category “other” for those who did not identify with any of them, in addition to the categories historically sur-
veyed in Uruguay’s population censuses up to 2011, for the variable “sex” (male and female). The economically
active population (EAP) represented 69.1%, whereas 30.9% belong to the economically inactive population (EIP)
(Chi®?=82.105 > 3.84). The 18.5% live in rural settings and 81.5% in urban settings (Chi’>=223.84 > 3.84).

Moreover, the surveyed population with higher education (n=616) consisted of 38.6% of men and 60.7% of
women (Chi%?=30.222 > 3.84); only 0.6% declared another sex. The 73.9% belong to the EAP, and 26.1% to the EIP
(Chi’=140.32>3.84). Additionally, the 15.6% inhabit rural areas, while 84.4% live in urban areas (Chi®=291.84>3.84).

6.1 MCA for the general population
The first three dimensions of the MCA explained 69.4% of the total cumulative variance (Table 2a). However, only the
dimensions 1 and 2 (explain 49,8% of the total cumulative variance) were retained for the analysis since less than 3%

of the total variance was explained between dimension 2 and 3 Factors or dimensions 1 and 2 were considered suf-
ficient to explain the behaviour of the variables according to their contribution and statistical significance. In Multiple
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Table 2 a) Estimated MCA factors (dimensions), eigenvalues and percentages of variance explained and accumulated by each factor for the

general population

a) Eigenvalues and percentage (cumulative) variance

Dimension Eigenvalues % of variance Cumulative %
Dim. 1 0.353 28.2 28.2

Dim. 2 0.270 21.6 49.8

Dim.3 0.244 19.6 69.4

Dim. 4 0.228 18.2 87.6

Dim. 5 0.155 12.4 100.0

b) Dimension 1

Categories Dimension 1 Estimated inertia p value
OcRec=EIP 0.523 4.667e-134
AgeRec=0lder Adult 0.631 2.389e-53
AgeRec=Young 0.080 1.034e-25
Sex=Women 0.178 3.569e-13
EnvRec=Urban 0.146 5.374e-06
MR_P2P8_BE 0.091 1.497e-02
MR_P3P5_DIF 0.131 2.194e-02
MR_P1P2_WA 0.101 3.679e-02
MR_P2P8_NAT -0.113 4.424e-02
MR_P3P5_IDE —-0.144 3.320e-02
MR_P5P7_DIF —-0.108 3.259e-02
EnvRec=Rural —-0.146 5.374e-06
Sex=Men -0.178 3.56%e—13
AgeRec=Adult -0.711 1.651e-103
OcRec=EAP —-0.523 4.667e-134
¢) Dimension 2

Categories Dimension 2 Estimated inertia p value
EnvRec=Rural 0.465 2.161e-82
Sex=Women 0.251 3.059e-34
AgeRec=0lder Adult 0.489 1.298e-14
AgeRec=Adult 0.088 2.122e-11
MR_P1P3_WA 0.125 2.053e-03
MR_P2P5_NAT 0.114 3.927e-03
MR_P1P5_WA 0.115 1.177e-02
MR_P2P3_WB 0.095 1.637e—-02
MR_P1P6_WA 0.085 1.645e—02
MR_P1P7_IDE 0.116 2.158e-02
MR_P3P5_NAT 0.097 2.450e-02
MR_P3P4_DIF 0.081 3.290e-02
MR_P4P6_WA 0.056 4.216e-02
OcRec=EIP 0.048 4.432e—-02
MR_P4P8_NAT 0.071 4.764e-02
OcRec=EAP —0.048 4.432e-02
MR_P3P4_BE —0.080 3.526e-02
MR_P5P6_BE -0.077 2.765e-02
MR_P2P5_BE —0.096 4.230e—-03
MR_P1P3_WB -0.157 2.389e-03
MR_P2P3_BE;WB -0.178 1.486e—-03
Sex=Men —-0.251 3.059e-34
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Table 2 (continued)
¢) Dimension 2
Categories Dimension 2 Estimated inertia p value
AgeRec=Young -0.577 2.110e-46
EnvRec=Urban —0.465 2.161e-82

b) Description of the categories of variables for Dimension 1 (X-axis) for the general population. In the first column indicates the catego-
ries that the variables assume. EAP, economically active population; EIP: economically inactive population. Also: the MR (main reasons for
choice): BEL: for its beauty; DIF: because it is unique or different; WA: because of the presence of water: NAT: because it connects me with
nature; WB: because it gives me a sense of well-being; IDE: because it identifies me. In the second column, shows the inertia for each cat-
egory, and in the third column, the p value (in bold highly significant differences). c) Description of the categories of variables for Dimen-
sion 2 (Y-axis). In the first column, the categories that the variables assume. EAP: economically active population; EIP: economically inactive
population. Also: the MR (main reasons for choice): BEL: for its beauty; DIF: because it is unique or different; WA: because of the presence of
water: NAT: because it relates me to nature; WB: because it gives me a sense of well-being; IDE: because it identifies me. The second column
shows the inertia for each category and in the third column shows the p value (in bold highly significant differences)

Fig.3 Representation of the Representation of the Categories
first two factors (dimensions 1
and 2) of the MCA and contri-
bution of the categories and
variables to the two factors.
The green dots correspond to
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Correspondence Analysis (MCA), inertia measures how much each variable contributes to the variance explained by
each factor (dimension), and its statistical significance (Fig. 3, Table 2b and c).

The dimension 1 explained 28.2% of the total variance (horizontal axis X) (Fig. 3, Table 2b). The categories contribut-
ing the highest inertia, both with positive sign are “EIP” (0.523; p=4.667e—134), and “older adult” (0.631; p=2.389e-53),
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both significant. The highest inertia with negative sign were the “adult” (0.711; p=1.651e—103) and “EAP" (0.523;
p =4.667e—134), both significant.

The dimension 2 explained 21.6% of the total variance (vertical y-axis) (Fig. 3, Table 2¢). The categories contributing the
highest inertia, with a positive sign, are “rural inhabitant” (0.465; p=2.161e—-82), and “older adult” (0.489; p=1.298e—-14),
all significant. Those with the highest inertia with a negative sign are “young” (0.577; p =2.110e—46), “urban inhabitant”
(0.465; p=2.161e—-82),"men” (0.251; p=3.059e—-34), all significant, and “BEL;WB" (0.178; p=1.486e—03) and “BEL" (0.157;
p=2.389e-03).

6.2 MCA for the higher educated population

The first three dimensions of the MCA explained 69.9% of the total cumulative variance (Table 3a). As for the MCA for
the general population, the number of dimensions retained in the analysis were two (Fig. 4).

The Dimension 1 explained 28.3% of the total variance (horizontal axis X) (Fig. 4, Table 3b). The categories assuming the
variables and contributing the highest inertia are “EIP" (0.564; p =3.386e—160) and ‘older adult’ (0.869; p=2.569e—-121),
both with positive sign; and with negative sign, the “adult” (0.618; p=1.670e—76) and “EAP" (0.564; p=3.386e—160),
being all significant.

Furthermore, the dimension 2 explained 21.8% of the total variance (vertical Y-axis) (Fig. 4, Table 3c). The categories
that assume the variables and contribute greater inertia of positive sign are “rural inhabitant” (0.369; p =8.642e—43),"men”
(0.272; p=1.141e—41),"older adult” (0.638; p = 1.452e—16), being all significant, and‘IDE’(0.151, p=2.829e—03) and “DIF”
(0.134, p=1.078e—02). The variables with the highest negative inertia were “WB” (0.102, p=1.945e—02), “woman” (0.272;
p=1.141e—41),"“urban inhabitant” (0.369; p =8.642e—43) and “youth” (0.885; p=1.882e-97), all significant.

7 Discussion

The populations analysed, represented by the two matrices, did not show major differences. However, it is possible to
highlight different nuances, which are considered relevant. Moreover, the active variables (e.g. sex, age and place of
residence) defined profiles that were clearly differentiated from each other (in terms of their inertia and sign), according
to their location and contributions on the cartesian plane.

Both Multiple Correspondence Analysis (MCA) explained a similar percentage of variance for factors 1 and 2. How-
ever, the contribution of the variables enabled to differently infer the profile and perception of the analysed landscapes
between the general population (contemplating all levels of education), and the population with higher education
(exclusively with this level of education). For both populations, the categories of men and female, urban and rural, eco-
nomically active and inactive population, were negatively related (coincident in absolute value of inertia, but positioned
in opposite quadrants by origin), and were also determinant in the definition of the population profiles.

The MCA for the general population matrix showed two profiles. On one hand, a rural profile, consisting of female, older
adults, belonging to the economically inactive population, who prefer landscapes with which they identify: Palmares
de Rocha and Tres Cerros del Cufiapird. On the other hand, a profile consisting of young, men, urban, belonging to the
economically active population, who prefer landscapes that they deem as beautiful and that also produce a sense of
wellbeing: Sierras del Yerbal and Sierra Mahoma.

The MCA for the matrix of the population with higher education showed two profiles. On one hand, a profile consisting
of men, rural, adults and older adults, that belong to the economically inactive population, who prefer landscapes with
which they identify: Montes del Queguay and Tres Cerros del Cuiapiry, and those that they consider unique or different:
Esteros, Algarrobales and Pradera. On the other hand, a profile consisting of young, females and urban, that belong to
the economically active population, who prefer landscapes that produce a sense of well-being: Esteros, Algarrobales
and Pradera, which shows a different perception and feeling.

As for the matrix that considered those individuals with higher education, the major incidence of the female sex
(60.7%) is related to their greater presence at university level [103], as well as their greater presence in tertiary education
[104]. Furthermore, the rural population is considered over-represented both in the general population (18.5%), and in
the population with higher education (15.6%), according to the data provided by INE. This could be explained by the
existence of a new population that is perceived as rural, although it consists of rural workers living in urban environ-
ments, including towns and cities [35].
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Table 3 a) Estimated MCA factors (dimensions), eigenvalues, and percentages of variance explained and accumulated by each factor for the
higher educated population

a) Eigenvalues and percentage (cumulative) variance

Dimension Eigenvalues % of variance Cumulative %
Dim. 1 0.354 28.3 28.3
Dim. 2 0.272 21.8 49.8
Dim.3 0.247 19.8 69.9
Dim. 4 0.229 183 88.2
Dim.5 0.148 11.8 100.0

b) Dimension 1

Categories Dimension1 Estimated inertia p value
OcRec=EIP 0.564 3.386e-160
AgeRec=0lder Adult 0.869 2.569e-121
Sex=Women 0.185 1.696e-14
MR_P5P8=MR_P5P8_WB 0.157 8.114e-04
MR_P7P8=MR_P7P8_DIF 0.093 1.220e-02
MR_P6P8=MR_P6P8_WA 0.086 1.725e-02
MR_P3P7=MR_P3P7_NAT 0.130 2.011e-02
MR_P4P8=MR_P4P8_NAT 0.095 2.587e-02
MR_P5P7=MR_P5P7_IDE 0.116 3.431e-02
MR_P2P8=MR_P2P8_NAT 0.148 4.100e—02
MR_P3P7=MR_P3P7_BE —-0.101 4.945e—-02
MR_P5P7=MR_P5P7_BE —0.089 4.616e—02
MR_P2P5=MR_P2P5_BE —-0.097 4.480e—02
MR_P1P5=MR_P1P5_DIF -0.133 2.787e-02
MR_P7P8=MR_P7P8_BE —-0.077 2.309e-02
AgeRec=Young -0.251 2.039e-02
MR_P4P8=MR_P4P8_WB —-0.131 1.773e-02
MR_P3P4=MR_P3P4_WB —-0.159 9.463e—03
Sex=Men —-0.185 1.696e—-14
AgeRec=Adult —-0.618 1.670e-76
OcRec=EAP —-0.564 3.386e-160

¢) Dimensién 2

Categories Dimension 2 Estimated inertia p value
EnvRec=Rural 0.369 8.642e-43
Sex=Men 0.272 1.141e-41
AgeRec=0Older Adult 0.638 1.452e-16
AgeRec=Adult 0.247 1.162e-13
MR_P5P7_IDE 0.151 2.829e-03
MR_P4P8_DIF 0.134 1.078e—-02
MR_P3P6_WA 0.046 3.782e-02
MR_P3P4_BE 0.091 4.255e-02
MR_P2P5_IDE 0.100 4.495e—-02
MR_P3P6_BE —0.046 3.782e-02
MR_P6P8_WB —-0.084 3.517e-02
MR_P3P8_BE —0.080 3.381e-02
MR_P4P8_WB -0.102 1.945e—-02
MR_P3P4_NAT -0.113 5.124e-03
Sex=Women -0.272 1.141e-41
EnvRec=Urban -0.369 8.642e-43
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Table 3 (continued)
¢) Dimension 2
Categories Dimension 2 Estimated inertia p value
AgeRec=Young —-0.885 1.882e-97

b) Description of the categories of variables for Dimension 1 (horizontal X axis). In the first column, the categories that the variables take.
EAP: economically active population; EIP: economically inactive population. Also: the MR (main reasons for choice): BE: for its beauty; DIF:
because it is unique or different; WA: because of the presence of water: NAT: because it connects me with nature; WB: because it gives me
a sense of well-being; IDE: because it identifies me. The second column shows the inertia for each category, and in the third column, the p
value (in bold highly significant differences). ¢) Description of the categories of variables for Dimension 2 (vertical Y axis). In the first column,
the categories that the variables take. EAP: economically active population; EIP: economically inactive population; Also: the MR (main rea-
sons for choice): BE: for its beauty; DIF: because it is unique or different; WA: because of the presence of water: NAT: because it connects me
with nature; WB: because it gives me a sense of well-being; IDE: because it identifies me. The second column shows the inertia for each cat-
egory, and in the third column, the p value (in bold highly significant differences)

Fig. 4 Representation of the Representation of the Categories
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Dim 1 (28.31%)

With regard to the motivations underpinning a positive aesthetic response (the beauty of natural landscapes) by the
general population, the categories “young” and “urban” are seen as a characteristic feature. As for the population with
higher education—predominantly female—it can be interpreted that a higher level of education had an influence on
more elaborated and complex affective and cognitive responses (well-being), based on the scientific knowledge deriva-
tive of a higher level of education [105].
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According to Vidart [51], city dwellers tend to think and behave in more abstract terms, distancing themselves from
physical or manual labour. Their existence is marked by a constant discomfort due to a hectic and stressful life. In similar
terms, the continuous exposure to stimuli generates latent anxiety and creates an environment that, although full of
opportunities, generates tension and discomfort. The urban dweller is disconnected from nature and lacks the knowledge
and practical experience of nature that a rural dweller has.

The feeling of beauty is a pleasurable affective response that occurs when one connects with the natural environment,
even before cognitive evaluation (or understanding of the landscape), and is mediated by previous experiences and
associations [71, 74]. In actuality, it is linked to the preceding affective state. This is why he argues that people interact
with the natural environment to promote their well-being. This can explain the motivations behind the urban dweller’s
choice of natural landscapes that they consider beautiful. For the urban dweller in Uruguay, typical expressions such as
“going outside” (referring to leaving the city), or “going inland” (referring to going into the country’s territory)—with the
latter being a very common expression in the capital city, originally a walled city—could express this desire or the need
to“go out”, yearning to slow down the rhythm imposed by the cities and connect with nature.

On the other hand, the preference for those landscapes with which people identify themselves (Palmares de Rocha,
Tres Cerros del Cuiapird, Montes del Queguay), has as a common denominator between both populations, the rural and
economically inactive categories. Therefore, according to the profiles defined for both populations, a familiarity with
everyday natural landscapes determines their preference for them. Furthermore, rural people are deeply connected to
their environment, have an intimate and detailed knowledge of it, and consider their life as part of a natural cycle. For
both rural men and women, landscapes are a reflection of their own life history, embedded in meanings that also give
a definition to the place and differentiate it from the rest of the world [52, 61].

These results suggest that beauty is a relevant value in the perceptions of the average population profiles. It can also
foster an ethical attitude of the individual towards the environment [75]. An ethical attitude implies being aware that
all human actions (individual or collective) can affect the socio-ecosystem, since the survival of the social subsystem
depends on the maintenance of the ecological subsystem, of which humans are a part of as a species, and with which
they evolve together [106].

From a historical perspective, afforestation in Uruguay has been defended as something positive, as a harmless produc-
tive activity to develop unproductive territories [10, 107, 108]. However, the environmental and social costs are very high
in relation to the claimed benefits [13, 109]. Furthermore, the soya business—which is not intended to satisfy the food
needs of the population, but rather to be exported for the breeding of livestock outside the national territory—gener-
ates harmful consequences for the health of ecosystems and the human population [2, 24].

The proposed methodology can be a valid tool to bring to the surface the conflict between predominant productive
practices and the conservation of landscapes valued by the population of Uruguay, as it gives importance to natural,
socio-cultural and identity values that are often put in second place to those related to economic development. In this
sense, the recognition of the importance of the values highlighted by the study could broaden the elements to be
considered in territorial governance in order to work on balanced solutions that take into account the related moral
conflicts [64, 110]. For instance, the expansion of afforestation threatens the conservation of natural landscapes that
are highly valued by the population. This process not only transforms the physical environment but also suppresses the
territorial and cultural identity of the rural inhabitant, since the rich diversity of forests, grasslands and hills is replaced
by the monotony of a monospecific forest of planted exotic species. It also deprives the view into the typical horizon of
the rural cattle-raising landscape. It is the “non-place” that strips society of the beauty of the natural landscape and its
spiritual significance. According to Nogué [61], we are facing a crisis of values, of a model of society and of ways of life.
Likewise, according to the results of the present work, the historical construction of an idea of a place, leads to territorial
identities that create attachments and accompany life trajectories [51].

In the context of this crisis, the feelings of the new generations of young Uruguayans are crucial, and their apprecia-
tion towards the beauty of natural landscapes seems encouraging. However, questions arise about the influence that
could or should be exerted by an urban population that does not inhabit them and therefore is not identified by them.
Similarly, it is open to question whether future generations of rural workers who settled in rural areas will have less of
a symbolic attachment to the environment. Therefore, there is great uncertainty looming over the future of Uruguay’s
natural landscapes in case of the absence of explicitly targeted conservation policies [26].

On the other hand, if Uruguay’s natural landscapes are considered as common goods that belong to and benefit soci-
ety as a whole, their protection should require specific actions to maintain resilient natural landscapes. In consequence,
they should be able to provide the ecosystem services that society needs, including beauty and spiritual well-being,
traditionally associated exclusively with cultural services due to an economistic and anthropocentric logic [111-115].
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8 Conclusions

Life histories, including place of residence, age, occupation, education and sex, are relevant aspects that influence
people’s perceptions of natural landscapes. In Uruguay and Latin America, environmental policies have often been
based on conservationist (e.g. biodiversity) and social causes when deciding what to conserve. Other policies, such
as economic and productive ones, are perceived as preventing us from moving away from marginal conservation,
which places natural landscapes in a situation of extreme fragility. Alternatively, environmental policies should focus
on the aesthetic and spiritual values that are still evident in the Uruguayan society. They should also focus on the
reasons and for whom to effectuate their conservation endeavours. They will also necessarily integrate dynamic
management and improvement strategies that consider the evolution of social, cultural and economic processes.
Moreover, these values should guide the actions of people and institutions in a responsible and intergenerationally
empathetic manner (e.g. the aforementioned Punta Ballena case). As mentioned above, beauty can play a key role
as part of the socio-cultural factors that drive conservation. By protecting landscapes, as socio-ecosystems, not only
are the natural subsystems protected (their ecological value and services), but also the social subsystem (rootedness,
belonging and empathy). Aesthetic beauty could therefore serve as an umbrella for conservation, as it represents the
link that a society has with its environment, with which it identifies and values as a source of well-being.

For future work, in order to reinforce the conclusions drawn in this study, it is proposed that perceptions of land-
scapes related to situations labelled as threats, such as afforestation and continuous monoculture agriculture, could
be collected in a survey. The present study could be enriched by these new analyses related to negative and positive
perceptions.

Finally, future work will consider including a broader figure, that of the “inhabitant”. This concept also includes travel-
lers, tourists, all the people who "live" in the place, extending the analysis to these groups in order to better understand
how the Uruguayan territory is experienced. In addition, the complexity of affective, identity- based, and conflictual rela-
tionships with the landscape would benefit from qualitative approaches such as participatory observation, focus groups,
and community meetings. These methods can capture insights that are not provided by standardized questionnaires.
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