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Abstract: Land management policy and practice affects a wide segment of stakeholders, including
the general population of a given area. This study evaluates the perceptions of local inhabitants
towards the land management systems used in the rainforest area of Ecuador—namely, unmanaged
(natural) forest, managed forest, croplands, and pasturelands. Data collected as ratings on 12 pictures
were used to check the aggregated perceptions by developing the relative frequencies of ratings, in
order to see how the perception rating data were associated with the types of land management
systems depicted by the pictures, and to see whether the four types of land management could be
mathematically represented by a clustering solution. A distinctive result was that the natural forests
were the most positively rated, while the managed forests were the least positively rated among
the respondents. It seems, however, that human intervention was not the landscape-related factor
affecting this perception, since croplands and pasturelands also received high ratings. The ratings
generated a clear clustering solution only in the case of forest management, indicating three groups:
natural forests, managed forests, and the rest of the land management systems. Based on the results
of this study, a combination of the four land use systems would balance the expectations of different
stakeholders from the area, while also being consistent to some extent with the current diversity in
land management systems. However, a more developed system of information propagation would
be beneficial to educate the local population with regards to the benefits and drawbacks of different
types of land management systems and their distribution.

Keywords: visual perception; rainforest; land use; aesthetics; Amazon; management implications

1. Introduction

Forests sustain human societies via the provision of a wide range of ecosystem ser-
vices [1] that are essential for the existence and wellbeing of humans [2]. Forest ecosystems
have been always seen by humans as an important source of goods and services, which
have supported human existence [3]. However, the sustainable management of forest
ecosystems entails a great challenge for all those involved, requiring large spatial and
temporal scales [4].

There are nine forest types in Ecuador, one of which is the rainforest [5]. Rainforests are
biodiverse, and play an important role in the functioning of the Earth [6,7], accounting for
~36% (14.5 million km2) of the world’s forested areas [8]. The forests of Ecuador are spread
over 12.5 million ha, and rainforests account for 42.32% of the country’s forested area [9,10];
they provide a wide range of services—such as food, energy, products for medical care,
and building materials [11]—for the benefit of their owners and users [12]. In addition, for
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local communities, forests hold an intrinsic sociocultural value [13], which is why the forest
management approach is increasingly considered through the framework of environmental
policies [14]. The sustainable management of forest ecosystems requires the legitimacy
of key political actors and an integrated support framework in the form of governmental
and non-governmental institutions [15,16]. Involving communities in these processes is
considered to be one of the key factors for effective forest governance [17]—even more so
when the indigenous people are increasingly convinced of their role as guardians of the
forest [18]. However, the lack of support policies for land tenure and ownership in local
communities prevents the fulfillment of the objectives of sustainable forest management in
certain cases [19,20]. For this reason, different forms of forest management have emerged,
through which forest authorities work together with local governments and communities to
make decisions on forest management, via a participatory approach [21]. The participatory
approach to land management planning is seen as a fundamental way to involve local
people in the planning process by integrating local knowledge and perspectives [22].

Among the participatory methods for the management of forest ecosystems, and
for valuing the landscapes, are those of visual aesthetics. Globally, visual aesthetics is
considered an important resource for the assessment of ecosystems, and it is a reliable
method used to increase the visual quality of a landscape by design and management ac-
tivities [23,24]. Visual assessment of landscape quality, or “visual assessment”, refers to the
procedures implemented to characterize the scenic beauty of landscapes [25]. Accordingly,
visual assessment places value on beauty, and identifies key aspects of the landscapes [26].
Aesthetic evaluation is known to be divided into two approaches: the objective approach,
which is supported by the physical paradigm, and the subjective approach, which is sup-
ported by the psychological paradigm [25,27]. The objective approach considers aesthetic
quality as an intrinsic attribute of a landscape, while the subjective approach assumes that
aesthetic quality is a subjective value shaped in the evaluator’s mind [27,28]. However,
many of those who conducted research on the evaluation of aesthetic preferences believe
that aesthetic quality is located at the interaction between the physical and psychological
characteristics of the landscape and of those who evaluate the landscape (e.g., [28–31]).
In addition, taking into account the landscape’s quality can increase our understanding
of how landscapes change [32]. Today, in environmental planning and management, the
approach of preserving the aesthetic diversity of landscapes has become an important part
of decision making [33]. On the other hand, the definition of landscape has evolved over
the years, so as to focus it on aesthetic values, resources, and the combination of physical,
biological, ecological, and human components. The landscape can now be seen as the scene
of human activity, and any artificially induced change may affect human perceptions of it.
The actions that have generated landscape losses have been mainly anthropogenic, and
they have caused a growing and rapid deterioration of the landscape’s quality. Therefore,
a continuous evaluation of the landscape is required—particularly to measure the state of
degradation or improvement of ecosystems. Consequently, data are needed to support the
implementation of actions by local governments and competent entities to improve the
state of the landscapes.

The aim of this study was to evaluate the perceptions of local inhabitants towards the
land management systems used in the rainforest area of Ecuador, based on visual rating of
the main land use types. In this sense, the first objective of this study was to evaluate the
visual perceptions of local inhabitants with regard to different types of land management
systems—namely, natural forests, managed forests, croplands, and pasturelands—by a
picture-rating approach. The second objective was to check whether there are important
associations of the locals’ ratings with the type of land management system, while the third
objective of the study was to check whether the locals’ ratings shape individualized groups
of land management as a collective reflection over the rated land management systems.
Potential effects of sociodemographic features, as well as some implications of the study’s
findings, are also discussed.
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2. Materials and Methods
2.1. Study Location

Simón Bolívar Parish (SBP), which is located in the Pastaza Province of the Ecuadorian
Amazon Region (Figure 1)—a place with a high biodiversity in the tropical forest—was
chosen as the area of study. According to Gavilanes et al. [34], the province is quite
abundant in species, as it hosts 540 plants species, of which 507 are native and 12 are
included in the endemic group [34]. The choice of this area for study was based on a
specific distribution, where the primary (natural, native) forest accounts for 84.31% of
the total area of SBP [35], and which is representative for the rest of the rainforest area
from Ecuador. The primary (natural) forest is commonly described as a place with a high
species richness and without a significant presence of human activities [36]. In addition, the
Amazon Region encompasses approximately 75% of the total forested area of Ecuador [37].
The main forest ecosystems in the study area are (1) evergreen forest of the Northern
Oriental Mountain Range of the Andes (53.13%); (2) evergreen lowland forest of the “Tigre–
Pastaza” Basin (28.56%); (3) floodplain forest of the alluvial plain of the rivers of Andean
origin and of the Amazonian mountain ranges (15.72%); (4) floodplain forest with palms
from the alluvial plain of the Amazon (0.57%), and (5) flooded forest of the alluvial plain of
rivers of Amazonian origin (0.42%) [35].

Figure 1. Map of the study area. (A) Simon Bolivar Parish location (B) location in relation to South America, Ecuador and
Pastaza Province.

Ecuador holds natural forests that cover 12,631,198 ha, and which are distributed
across 65 locations [38]. The main types of land management systems of SBP are (1) primary
(natural) forests, which correspond to rainforest with a coverage of 92,716.38 ha; (2) pas-
turelands, which include pastures and other systems that are used for cattle breeding
(6,831.84 ha); (3) croplands (477.35 ha), as in the study area extensive agriculture is cur-
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rently used to cultivate cassava, sugar cane, cocoa, and bananas; and (iv) secondary
(managed) forest, which is represented by species such as bamboo and palms, with a
coverage of 46.44 ha [39].

The majority of SBP’s population (67.41%) carries out economic activities related
to agriculture, livestock farming, forestry, and fishing. Consequently, the future trend
of increasing the categories of land management systems—such as crops, pastures, and
inhabited areas—will be maintained at least proportional to the increase in the population
and to the development of economic activities, which implies a reduction in the forested
area. For instance, in Ecuador, the loss of vegetation cover is frequently associated with
anthropogenic activity, population density, dependence on the quality of the land, accessi-
bility, and the level of education [40]. Table 1 describes the main stakeholders in the area
of study, their roles related to the land management systems, and their competencies to
manage them. These stakeholders evaluated the natural resources of the study area with
reference to their knowledge of the local environment, its benefits, and associated activities,
as well as the land management systems of the territory.

Table 1. Description of the stakeholders from the study area.

Name Roles Decision
Making

Use of
Resources

Management of
Resources

Government of SBP Activities related to the parish and land planning. X X X
Department of public

irrigation of SBP Controls the use of irrigation water and its rates. X X

Public department of
potable water Provision and quality control of water for human use. X X

Municipality of
Puyo Canton

Plans the categories of land management systems and
occupation to regulate the activities to be developed. X X

Prefecture of Pastaza
Contributes to the productivity and environment.

Develops programs to promote agriculture,
conservation, and aquaculture.

X X

Population of SBP Consumes the natural resources. X X

Farmer organizations Contribute to decision making in
agricultural activities. X X

Simón Bolivar Church Religious components linked to
environmental practices. X

According to the latest SBP population census, 78.08% of the population was identified
in different indigenous ethnic groups, such as the Awa, Achuar, Cofan, Secoya, Shiwiar,
Shuar, Waorani, Zapara, Andoa, Kichwa de la Sierra, and Manta. These ethnic groups
have occupations mainly related to agriculture, livestock farming, forestry, and fishing [35].
The relationship between biodiversity and the these ethnic groups is based on the values
provided by rainforests in biological, ethnobotanical, economic, and cultural terms [41].

2.2. Questionnaire Survey

The research was based on a questionnaire survey implemented through face-to-
face interviews with randomly chosen representatives of SBP’s local population. The
choice of face-to-face interviews was aimed at reducing the incorrect completion of the
questionnaires. The original version of the questionnaire was developed by considering
five main sections—namely, the (1) sociodemographic features; (2) local context related to
the level of importance of rainforests and water resources; (3) socioeconomic component;
(4) environmental and cultural components, which included the visual rating of the main
land management system types; and (5) willingness to pay for conservation and other
attributes. The data on sociodemographic features and visual ratings were used as a
baseline for this study. The preliminary version of the questionnaire was tested and refined
by the personnel from “Escuela Superior Politecnica de Chimborazo” before being used
in the data collection. To estimate the sample size, a probabilistic formula was used at a
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confidence level of 95%, using as input the population of SBP (8348 inhabitants according
to the management plan [35]), which resulted in 368 questionnaires to be implemented.
However, a total of 451 questionnaire-based interviews were applied in the field, in order
to provide a sufficient pool of respondents, assuming that in some of them the data
would be incomplete. The field phase of the study was implemented with the support
of 30 researchers who were trained in advance and had an academic background in
environmental engineering. The respondents were selected so as to be people over the age
of 18 years or the heads of their families.

For the visual perception section, 12 pictures were randomly selected from a larger
picture pool and shown to the respondents in order to evaluate how much they liked each
of them, using a Likert scale from 1 to 5, where 1 stood for “not at all” and 5 for “very
much”. The pictures emulated three types of perspective (landscape view, close view, and
inside view), and they were shown in three groups and ordered sequentially according to
the main land management systems and economic activities of the population described in
the management plan [35]: (1) primary (natural) or unmanaged forest, (2) secondary or
managed forest, (3) pasturelands, and (4) croplands. Table A1 depicts and describes the
pictures shown to the respondents in more detail. The data used in this study were part
of a larger study dealing with both subjective and objective views of the inhabitants with
regard to the evaluated landscapes [42].

2.3. Data Processing and Statistical Analysis

The data collected via pen-and-paper questionnaires were transferred into a database
developed in Microsoft Excel® in the form of binary codes, in order to indicate the presence
or absence of given sociodemographic attributes and the ratings given by the respondents.
Then, the data were checked for consistency so as to identify the data coming from those
questionnaires that were completely filled in. Incomplete data were removed, and only
the data from 376 valid questionnaires were retained for further processing, representing
ca. 83.4% of the initial sample (451 questionnaires implemented in the field). These data
were recoded and reorganized based on sociodemographic features and ratings given at
the picture level.

Sociodemographic characteristics were analyzed by the means of absolute and relative
frequency of data—a step which was implemented for each sociodemographic feature.
For gender, civil status, and age, the number of attributes was kept the same as in the
case of those included in the original questionnaire. However, due to a low frequency
of responses to some of the attributes, the data on ethnicity and monthly income were
reorganized; in addition, for the sake of simplicity, the data on education were reorganized
so as to reflect only the main categories, irrespective of the completion of a given education
level—a procedure that was also applied to the data on occupation, with the aim being to
reflect only the main categories.

Ratings of the respondents were analyzed by the use of relative frequency of responses
given on the Likert scale (1 to 5), at two levels of aggregation: The first level was that of the
entire respondent cohort, for which the perceptions of the land management systems were
characterized by the relative frequencies of ratings from 1 to 5 computed for the 12 pictures
shown to the respondents. The second level of aggregation was that characterizing the
reorganized attributes of sociodemographic data; as such, relative frequencies of each
response given on the Likert scale were computed for the gender (i.e., female vs. male
respondents), civil status, age, education level, ethnicity, monthly income, and occupation
attributes. For both levels of data aggregation, the results were prepared in the form of
radar plots.

Inherently, the used data were available in a multidimensional form. To be able to
check the data association and similarity with regard to the instances (pictures) and the
ratings (1 to 5), a dimensionality reduction procedure was required. Given the type of
the data (categorical), a correspondence analysis was carried out based on a contingency
table (5 × 12), which was developed to contain the frequency of ratings (1 to 5) as rows
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(5 rows) and the picture numbers (P1 to P12) as columns (12 columns). The workflow
was implemented in R Studio, based on the tutorial available at [43], with the aims of
(1) checking whether there were dependencies between the rows and columns (based
on the χ2 statistic), (2) choosing the number of dimensions to characterize the data in a
lower dimensional space (based on the inertia and explained variance), (3) characterizing
the contribution of row and column data to the developed dimensional solution, and
(4) characterizing the data association via symmetrical and asymmetrical biplots.

To answer to the question of whether the respondents’ ratings in terms of visual per-
ception would shape individual and cohesive groups of land use management, irrespective
of the pictures’ scale of view, a hierarchical cluster analysis was implemented by the use
of Orange Visual Programming software [44]. For this purpose, the Excel database was
fed into a workflow that aimed at computing a distance matrix, a distance map, and a
cluster solution, all of which were based on the ratings given by the respondents. Among
the parameters used to reach a clustering solution were Spearman’s dissimilarity index,
which was used as a distance metric, and the complete-linkage algorithm for hierarchical
clustering. The choice of Spearman’s dissimilarity metric was based on its ability to work
with categorical, ranked data, as it represents the square of Euclidian distance applied to
given rank vectors. This metric outputs the linear correlation between the rank values
remapped as distances in an interval from 0 to 1, where 0 means that there is a perfect
match between two given features, while 1 means that the features are dissimilar. The
use of the complete-linkage algorithm was chosen as an intermediary solution, mainly to
avoid the chaining effect specific to the single-linkage algorithm. The final cluster solution
was chosen based on the data grouping so as to reflect the main land use types; to do
so, several clustering distances were tested, and the solutions outputted by them were
visually evaluated.

3. Results
3.1. Sociodemographic Characteristics

The main statistics of the sample’s sociodemographic characteristics are given in
Table 2. The share of female (ca. 49%) and male (ca. 51%) respondents was balanced in the
sample under study.

More than half of the respondents (ca. 55%) declared to be engaged in some sort of
relationship, and most of them (ca. 68%) were aged less than 40 years. Dominant in the
sample were those having completed or still studying at the high school level (47%), as
well as those belonging to the Metis ethnic group (ca. 75%).

The monthly income was consistent with the wealth of Ecuador [45], and most of
the respondents declared that they had a monthly income of less than USD 394. The
majority (ca. 86%) of the questioned people had some sort of occupation, such as being
employed (ca. 61%) or house care (ca. 25%). According to the statistics available in
June 2021, poverty at the national level stood at 32.2%, and extreme poverty at 14.7%
of the population, taking into account that a person is considered poor if they have a
per capita family income of less than USD 84.71 per month, and extremely poor for
an income less than USD 47.74 per month [45]. In addition, according to the National
Institute of Statistics and Censuses, the characteristics of employment in the rural sector
are described in the following groups: formal sector (21.2%), informal sector (71.6%),
domestic employment (1.1%), and not classified by sector (6.1%) [46]. Accordingly, the
national data were consistent with the information obtained from the study area, which
was representative in terms of sociodemographic statistics.
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Table 2. Main statistics of sociodemographic characteristics.

Feature Item Absolute Frequency Relative Frequency (%)

Gender Female 184 48.9
Male 192 51.1

Civil status Single 134 35.6
Common law 82 21.8

Married 123 32.7
Divorced 25 6.6

Widow(er) 12 3.2
Age Less than 30 years old 155 41.2

30–41 years old 103 27.4
41–50 years old 52 13.8
51–60 years old 36 9.6

More than 60 years old 30 8.0
Education Elementary 128 34.0

High school 178 47.3
Bachelor’s degree 64 17.0

Master’s degree or more 6 1.6
Ethnicity Caucasian 6 1.6

Indigenous 90 23.9
Metis and Other 280 74.5

Monthly income Less than USD 394 270 71.8
USD 395–793 66 17.6
USD 794–901 21 5.6

More than USD 901 19 5.1
Occupation Employed 230 61.2

House care 92 24.5
Student 39 10.4

Unemployed 15 4.0

3.2. Aggregated Frequencies of Ratings

Figure 2 shows the relative frequency of ratings aggregated at the picture level for the
sample of respondents under study. For interpretation, in the following section, some of
the results are discussed as positive (ratings of 4 and 5), neutral (rating of 3), and negative
(ratings of 1 and 2) ratings.

Figure 2. Relative frequencies of ratings at the picture level, aggregated for the sample under study.
Legend: 1 to 5 stand for ratings of 1 to 5, P1 to P12 stand for Pictures 1 to 12.
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Picture 1, depicting a natural forest landscape, was rated by more than 70% of the
respondents as being liked, by ca. 16% as being neutral, and by close to 14% as not being
liked. Picture 1 received the most ratings of 5 (ca. 48%), being followed in this regard by
Picture 3 (ca. 38%), Picture 8 (ca. 37%), Picture 12 (ca. 36%), and Picture 2 (ca. 36%). At the
opposite end of the spectrum, pictures depicting managed forests (P4–P6) received the least
positive ratings (by 33, 35, and 34% of the respondents, respectively), and neutral responses
dominated the responses with regard to this type of land use management system.

Among the set of pictures describing the continuum in the land use management
system, only Pictures 1 to 3 (native forests), 7 and 8 (croplands), and 11 and 12 (pasturelands)
were rated positively by more than 50% of the respondents. In the case of pictures depicting
native forests, these positive ratings were given by ca. 69–70% of the respondents, while in
the case of pictures 7 and 8, depicting croplands, the positive ratings were given by 53 and
63% of the respondents, respectively. Last, but not least, in the case of pictures 11 and 12,
positive ratings were given by 50 and 58% of the respondents, respectively.

A rating pattern similar to that shown in Figure 2 was preserved in the case of data
that were aggregated at the gender level (Figure A1 in Appendix A), with the difference
being that female respondents rated Picture 8 (cropland) better, while male respondents
rated the pictures depicting natural forests better. In relation to ethnic groups, the data
shown in Figure A2 indicate that Metis and indigenous groups had similar evaluation
patterns, with Pictures 1 and 3 (natural forest) being the best rated, while Caucasians gave
the highest ratings for Picture 8 (croplands). The ratings associated with marital status
are shown in Figure A3, showing that Picture 1 was the best evaluated; however, the
group of widowers mostly preferred Picture 8 (croplands) and Picture 12 (pasturelands).
Figure A4 shows the results in relation to age category. Those aged less than 30, as well as
those aged 41–50 years, gave better ratings to Pictures 1–3 (natural forest) and Picture 8
(croplands). In addition to these ratings, the group of 31–40-year-old respondents positively
rated Pictures 11 and 12 (pasturelands). Finally, for the group of those over 60 years old,
the best evaluated landscapes were croplands (Picture 8) and pasturelands (Picture 12).
Figure A5 shows a relationship between the ratings and education level. The ratings of the
primary forest (Pictures 1–3) were correlated with the educational level, being higher as
the respondents declared a higher educational level. Figure A6 shows the ratings given
by different groups in relation to their occupation. Employees gave the best ratings to
Picture 1, while those from the house care group gave the best ratings to the natural forests
(Pictures 1–3), croplands (Picture 8), and pasturelands (P12). On the other hand, students
highly rated the natural forests (Pictures 1–3) and croplands (Picture 7). Ratings of the
groups by monthly income are shown in Figure A7, indicating a trend of highly rating the
native forests (Pictures 1–3), with the exception of those with a salary less than USD 394,
who also positively rated the agricultural activities (Picture 8).

3.3. Association between Land Use Management Systems and Ratings

The main results of the correspondence analysis are shown in Figures 3 and 4, in
the form of symmetrical and asymmetrical biplots complemented with the proportion
of explained variance and with the contributions of the row and column data to the
dimensions. Finally, a solution with two dimensions was kept, explaining more than
94% of the data variability. Some interesting findings can be seen from a closer look at
Figures 3 and 4. Informatively, P1 was the most associated with the rating of 5 (Figure 3a),
and it was represented at a considerable distance from its counterparts in the native forest
category. P11 was the closest to the average profile of responses and, in general, the
grouping of the data on the four types of land management systems was not cohesive.
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Figure 3. Symmetrical biplot of the correspondence analysis (a) and proportion of explained variance (b). Legend: blue
dots (rows) represent the ratings given, and red triangles (columns) represent the rated pictures.
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Figure 4. Cont.
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Figure 4. Asymmetrical plot (a), and contributions of columns (b) and rows (c) to the dimensions.

Figure 4a shows the asymmetrical biplot of the data, by plotting the row (ratings)
profiles in the column space (pictures). Interpretation of data on an asymmetrical plot
may be done based on the angles made by the arrows and the projection of the data
characterizing a given row on the arrows depicting the column profiles [43]. For instance,
if the angle between two given arrows is more acute, the association between them is
stronger. As such, P1 was more associated with ratings of 5, while at the opposite end was
the association between P10 and ratings of 1. Ratings of 1 and 5, and data characterizing
P1, P4, P10, P3, P6, and P2, contributed the most to the first two dimensions generated by
the correspondence analysis.

In terms of profiles set by the ratings, P1 stood apart from P2 and P3, which were
more similar. P9 and P10 seemed to be more similar to P6, although these pictures repre-
sented three different land management systems—namely, croplands, pasturelands, and
managed forest.

3.4. Grouping of Land Management Systems Based on Collective Visual Ratings

The results of the workflow implemented for the hierarchical cluster analysis are
shown in Figures 5 and 6. Figure 5a shows the distance map based on Spearman’s dissimi-
larity metric, while Figure 5b gives the actual distances computed in the range of 0 to 1.
Finally, Figure 6 shows the dendrogram built via cluster analysis, in which three clusters
were kept in the final solution.
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Figure 5. Distance map (a) and distance matrix (b) of the data used as inputs for clustering.

Figure 6. Dendrogram of the land management systems built based on the rating data. Legend: blue—cluster of pictures
depicting the natural forest; red—cluster of pictures depicting managed forest; green—cluster of pictures depicting croplands
and pasturelands.

The distance set at 0.4 was arbitrarily chosen based on several iterations aiming to
make sense of the final data clustering. For instance, P10 and P11 (pasturelands) merged
in a cluster at a distance of 0.181, and then they joined a new cluster that included P7
(cropland) at the distance of 0.330 (Figures 5 and 6). The same was found for P8 and P9
(croplands), which merged in a cluster at a distance of 0.227, and then were clustered
together with P12 (pasturelands) at a distance of 0.292 (Figures 5 and 6). By moving the
distance threshold at which this solution was found (0.4) to 0.335, the data from the cluster of
pictures depicting the croplands and pasturelands were split into two new clusters—namely,
P7, P10, and P11, and P8, P9, and P1, respectively—which were heterogeneous in terms of
land use type (Figure 6). The same solution (distance set at 0.335) has split the first cluster
(natural forest) in two new clusters. The data shown in Figure 5 may be used to evaluate
the distance at which each two pictures in a given pair are located.

4. Discussion

The fact that people build high consensus in the evaluation of positively perceived
land management systems provides a valid argument for the management of valuable
landscape scenes in terms of sustainability [33]. This study evaluated the perceptions of the
local inhabitants towards the land management systems in the rainforest area of Ecuador,
based on 12 pictures depicting the main land management systems in the area—namely,
unmanaged (natural) forest, managed forest, croplands, and pasturelands—at three levels
of landscape view: far, medium, and inside. A study carried out in Tanzania described the
importance of the opinion of the population located near a forest, due to the fact that people
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carry out economic activities and have an environmental knowledge of the area [47]. In
addition, the incidence of the population allows the management of activities that affect the
environment and the biophysical aspects of the forest [48]. The importance of accounting
for the preferences of local inhabitants with regard to the land management systems was
also described by a case study from Botswana where, based on such information, forest
management regimes were developed to protect and conserve rainforests via an inclusive,
participatory approach [49]. Similar studies have evaluated the importance of forest ecosys-
tems by considering variables such as the ecosystem services, forest area, levels of human
intervention, sociodemographic variables [50], ecosystem services categories (provisioning,
regulating or cultural) [51], and variables associated with landscape resources [52].

In this study, the respondents’ visual perceptions of the types of land management
systems were evaluated by considering the typical land use continuum in the area of study.
As such, the study included the land use types without human intervention, characterized
by density and abundance of vegetation (Pictures 1–3). Previous studies relating the visual
perception with the types of scenes shown to respondents have indicated that higher
evaluation rates are given to scenes depicting continuous vegetative cover [53], as was the
case with the natural forest from this study. Pasturelands, on the other hand, are generally
given lower ratings, because they are typically associated with agricultural and livestock
practices [54], so respondents associate this type of land management system with human
activities and intensive-use practices. Resources such as water, soil, and biodiversity of
flora and fauna cause emotive feelings towards a place [55]. It was found in this study
that the pictures that showed land management systems from an intermediate perspective
(P5—managed forest, and P8—croplands) produced some of the highest ratings within
their land management system group. This may be the effect of a differentiated visual
perception, owing to recognition of the components of diversity, along with other features
such as the shape, density, and position of the landscape features [56].

Thus far, the main sociodemographic variables that may act as drivers of the visual
perceptions of the landscapes were found to be the gender, level of education, age, and
employment [57,58]. In addition, a study on landscape preferences carried out in Germany
reported that female respondents who have completed tertiary education, as well as people
with knowledge about the environment, gave positive ratings to different landscapes [54].
However, this study shows that men rated the managed and unmanaged forests higher,
which may have been due to the fact that they develop their work in relation to forests,
and probably understand the functions and services provided by the forests better [59].
In relation to levels of education, respondents from the bachelor’s degree group and
above evaluated natural forests with higher scores, but they gave low ratings to croplands
(Pictures 7–9); this most likely suggests that their environmental knowledge allowed them
to better understand the importance of the rainforest.

The trend of giving higher scores to the natural forest, considering the shares of
responses per type of landscape and management system, is possibly related to features
such as abundance, structure, and vegetation’s diversity. In support of this, a study on
the visual quality of rural landscapes indicated that the beauty of a given landscape is
linked to its share of flora, and to low homogeneity (color contrast) [23]. In addition,
other studies have mentioned that visual perceptions of forests change in relation to the
type of ecosystem, stand age, abundance, and diversity [60,61]. For instance, studies on
the structural attributes of forests indicate that the population perceives forests under
close-to-nature management and low-intensity managed ecosystems positively [62], while
the perceptions of the visitors are often related to the functionality and management of the
forests [63].

The results of cluster analysis, showing that there is a collective view that can be
differentiated into three groups of land management systems, are consistent with past
studies on visual perception. For instance, local users liked natural environments, although
other groups of people liked scenes depicting various levels of management or human
intervention [64]. According to Schmidt et al. [65], people can be characterized as “forest
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and nature enthusiasts”, “traditionalists”, and “multi-functionalists”. Accordingly, this
study indicates that a mathematical differentiation of the main land use systems can be
derived based on the collective perception; however, it was more a differentiation between
the forest (natural and managed) and the rest of the land management systems. Moreover,
in some cases, the results were contradictory, in the sense that some liked both untouched
and highly managed land use systems. This contradiction arises from the fact that, in
the study area, croplands and pasturelands are commonly created by removing natural
forests, thereby changing the land use type. Although the locals’ perceptions of intensively
managed land uses may be driven by the acknowledgement of the potential economic
and professional development, which is not necessarily an unsustainable perspective,
public dissemination of knowledge would be useful in order for the local population to
understand the benefits and the drawbacks of different land use scenarios, including their
share in a given area. This would help not only in shaping, but also in accepting and
smoothly implementing local governance policies.

The results of this study highlight the importance of the evaluation of visual perception
for the purposes of land use planning and management. To the best of our knowledge,
this is the first study of its kind implemented in Ecuador. In addition, a study by De
Meo et al. [66] mentioned that the knowledge of communities’ perceptions of forests is
important for decision makers to develop and implement management strategies [66]; such
data are also important for planning or design activities [67]. Finally, we acknowledge that
user perceptions may vary according to various factors [68]—for instance, the landscape
components and their aesthetic values [69], the backgrounds of different people [70],
and lack of knowledge about agricultural practices and environmental attitudes [65]. In
this context, our findings provide an overview of the perceptions towards different land
management systems, related to the sociodemographic variables. The results of this study
can be used to shape a new management approach and objectives taking public perceptions
into account, considering that the current management plan of SBP ends in 2021. In
addition, some data from this study indicate the importance of educating the local people,
in order for them to be more informed about the types of land management systems in
the area.

This study evaluated the visual perceptions of the local inhabitants with regard to
land management systems via a rather subjective approach which, in addition, implied the
use of categorical data in the analytic part of the study. These two important components
of the study can also constitute some of its limitations. To what extent other features and
mechanisms—such as local and national economics, economic implications, and internal
and external trading policies and regulations—would have changed the perceptions of the
respondents if brought into the study as quantitative features, remains an open question. In
fact, visual assessment is just one component that can be used to evaluate the sustainability
of a landscape, and its outcomes need to be balanced with the findings of other quantitative
studies. Future studies should add to these findings by extending the assessments over the
economic component. By using quantitative data, such studies could elucidate whether
the perceptions would remain the same or be shifted based on policy issues and economic
implications—particularly those typically brought about by conservation.

5. Conclusions

The results of this research indicate that the natural forest was the most liked by the
local people in comparison with the rest of the land use systems. Managed forest was less
liked, probably due to the visible impact of human activities. However, one cannot infer
that those land management systems with evident human intervention were less liked, as
in some cases croplands and pasturelands received high ratings. In addition, there were
no significant differences between the scores given to croplands and pasturelands—a fact
that was reflected in the clusters formed based on the collective perceptions. Therefore, the
results show that locals generally perceived the natural forests positively. Despite that, the
perceptions of local people were differentiated, because croplands and pasturelands were
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probably associated with sources of economic income. However, such land use systems are
derived from the removal of natural forest. A combination of the four land use systems
would balance the expectations of different stakeholders from the area, while also being
consistent to some extent with the current diversity in land management systems. However,
a more developed system of information propagation would be beneficial to educate the
local population with regards to the benefits and drawbacks of different types of land use
and their share.
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Appendix A

Table A1. Description of the pictures used for the evaluation of visual preferences.

Photo Content Name
(Abbreviation) Description

Picture 1
(P1) Primary (natural) forest from a far perspective.

Picture 2
(P2)

Primary (natural) forest from an intermediate
position of the observer.
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Table A1. Cont.

Photo Content Name
(Abbreviation) Description

Picture 3
(P3)

Primary (natural) forest from a close perspective
of the observer.

Picture 4
(P4)

Secondary (managed) forest from a far
perspective

Picture 5
(P5)

Secondary (managed) forest from an
intermediate position of the observer.

Picture 6
(P6)

Secondary (managed) forest from a close
perspective of the observer.

Picture 7
(P7) Croplands from a far perspective.

Picture 8
(P8)

Croplands from an intermediate position of
the observer.

Picture 9
(P9)

Croplands from a close perspective of
the observer.

Picture 10
(P10) Pasturelands from a far perspective.

Picture 11
(P11)

Pasturelands from an intermediate position of
the observer.

Picture 12
(P12)

Pasturelands from a close perspective of
the observer.
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Figure A4. Relative frequency of ratings as a function of the age category: (a) less than 30 years old; (b) 31 to 40 years old;
(c) 41 to 50 years old; (d) 51 to 60 years old; (e) more than 60 years old. Legend: P1 to P12—pictures 1 to 12; 1 to 5 stand for
ratings of 1 (“not at all”) to 5 (“very much”).
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Figure A5. Relative frequency of ratings as a function of the education category: (a) elementary school; (b) high school;
(c) bachelor’s degree; (d) master’s degree or more. Legend: P1 to P12—pictures 1 to 12; 1 to 5 stand for ratings of 1 (“not at
all”) to 5 (“very much”).

Figure A6. Cont.
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Figure A6. Relative frequency of ratings as a function of the occupation category: (a) employed; (b) house care; (c) student;
(d) unemployed. Legend: P1 to P12—pictures 1 to 12; 1 to 5 stand for ratings of 1 (“not at all”) to 5 (“very much”).

Figure A7. Relative frequency of ratings as a function of the monthly income category: (a) less than USD 394; (b) USD
395–733; (c) USD 734–901; (d) more than USD 901. Legend: P1 to P12—pictures 1 to 12; 1 to 5 stand for ratings of 1 (“not at
all”) to 5 (“very much”).
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