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Abstract: Ecosystem services make human life possible by providing
benefits associated with recreation, education, inspiration, and spirituality.
Assessing the perception on the provision of cultural services helps in
understanding the value of landscapes and improving their management.
However, there are few studies on the relationship between the landscapes
and the sociocultural values that people are getting from them. The present
analysis was carried out using a comparative approach to estimate the
frequency of use and the perceived capacity of the flow of cultural services in
the view of local communities and tourists of the Chimborazo Wildlife
Production Reserve, Ecuador. Based on 356 valid questionnaires for locals
and 250 questionnaires for tourists, 208 of which were applied to nationals
and 42 to foreigners, the results indicate that respondents tend to use and
place value on cultural services provided by Chimborazo Mountain. The
frequency of use seems to be related to proximity and local beliefs in the
case of locals, and to the knowledge of tourism activities in the case of
tourists. Out of the 10 selected tourist attractions, Chimborazo volcano with
the surrounding patches of natural forest was perceived to hold the capacity
to ensure the flow of cultural services for both locals and tourists. Factors that
modified the perception were found to be quite heterogeneous in the cohorts
taken into study. The results found could sustain the management and
responsible use of the local ecosystems.
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1. Introduction

Biodiversity is the diversity of the living
world; it includes the ecosystems of a
region and all the species and genes
contained in them [53]. Within the great
global diversity, there is the
methodological approach to ecosystem
services which recognizes the dependence
of mankind on natural ecosystems [24].
Research in this area has steadily
increased over the last decades [12], [17],
increasingly showing and recognizing that
ecosystem services are the ecological
components consumed or directly enjoyed
to produce human well-being [3].
Therefore, it was acknowledged that it
inter-connects natural processes and
functions with human well-being and
emphasizes their synergies and mutual
inter-relations [25]. As such, the concept is
increasingly applied to the conservation of
the environment, human well-being,
including poverty alleviation, as well as to
inform for a sustainable development [16].

A globalization of the concept s
progressively important and urgent, even
more so when humans develop their
activities in natural landscapes [29], which
stand for a frequent temporary escape for
a large part of the citizens who go out to
look in the natural and rural landscapes
for what an urban life cannot provide [51].
Therefore, conservation has become a
global challenge [5].

Many classifications describe four
groups of services that include the cultural
ones [9], [37], which are now seen as
contributors to many human-related
features such as physical and mental
health [4], [44]. However, they have
received the least scientific attention [13],
[54]. Cultural ecosystem services refer,
among other things, to the aesthetic,

educational, and religious relationships
that exist between mankind and nature
[37], standing for the benefits arising from
such relationships [8]. Protected areas are
known to offer various services which are
provided manly in the form of recreation
that enhances well-being and develops
the local economy [47].

Specificity of local landscapes can affect
the perception of natural services, having as
drivers local geography and culture, beliefs
and ways of life [11], [15]. Cultural
ecosystem  services are  considered
important to meet human and social needs
even in socio-ecological contexts [22], [30],
[36], [41]. Furthermore, different
stakeholders may attribute different
potential uses to biophysical factors in
nature [48]. However, knowledge about
how cultural ecosystem services influence
humans and their direct relationship with
nature remains incomplete [43], even
though the study of these types of services
continues to expand in response to an
increasingly sophisticated society, and it
requires the involvement of various
stakeholders in the sustainable
improvement of these processes [18].

Ecuador is among the countries holding
a huge biodiversity [42] which is seen to
be the result of the geographical location
of the country, the presence of the Andes
mountain range, and the influence of the
Pacific Ocean. These factors give rise to
the diversity of climatic floors [34]. To
conserve its biodiversity, Ecuador has set
up a wide network of protected areas [14]
which were merged in the National
System of Protected Areas (SNAP) and
which are sources of services coming from
several types of ecosystem services [10].
The Chimborazo Fauna Production
Reserve (RC) has been part of the SNAP
since 1987 and it is located in the
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Tungurahua, Chimborazo, and Bolivar
provinces [35]. The reserve is a territory in
which some indigenous communities are
settled, being also an ideal site for tourism
development because it holds the Nevado
Chimborazo (Chimborazo volcano) as its
main attraction [71, while the
development of the tourism sector, in a
way similar to other regions [32], was
seen to be a good strategy.

A previous paper of Castillo et al. [7]
revealed the preferences and use of
cultural ecosystem services in the RC by
the local communities, placing emphasis
on the Chimborazo Mountain and on
other features of the landscape such as
the Polylepis Relict Forest. However, the
landscapes of RC are typically frequented
by national and international tourists for
which quite a different behaviour is
expected in terms of preferences and use
of the area’s cultural ecosystem services.

As such, this research was designed to
estimate what type of cultural services are
used by the local inhabitants
(communities) in comparison to the
national and foreign tourists who visit the
CR, an attempt that has been made in
relation to existing tourist attractions.
Additionally, the research aimed to get to
know the perception of the inhabitants
and tourists on the provision of cultural
services and the factors that can affect
their perception. To reach these
objectives, part of the data used in this
paper was reinterpreted from the
database that was used to document such
issues in the case of local communities [7],
while data concerning the tourists’
preferences and uses was collected by a

new, independent exercise.

The approach used to collect the new
data on the tourists’ preferences had
similar methodological procedures in the
field activity and the same kind of data
collected and statistical analyses
undertaken, an approach that enabled
data comparability.

2. Materials and Methods
2.1. Study Area

The area taken under study ranges
altitudinally between 3,800 and 6,310
m.a.s.l., being placed at the boundaries of
three provinces, in the CR (Figure 1A). In
Ecuador, there are currently 59 protected
areas, one of them being CR, located in
the Andes Mountains, South America
(Figure 1B). CR's goal is to guarantee and
safeguard the sustainability of the natural
resources and wildlife at risk in the area
[35]. It includes 10 tourist attractions,
among which are the Chimborazo (volcano
that gives the name to the reserve) and
the Carihuairazo Mountains, and which
are considered to be the backbone for
developing agricultural, touristic, and
conservation activities [35]. Their scenic
values are directly linked with 5 of the 10
ecosystem types (Figure 1A). These
Andean  highland  ecosystems are
important for human welfare since they
provide elementary goods and services for
social, environmental, and economic
development [6]. Moreover, the
landscape around Chimborazo Mountain
is located in an impressive area, the
mountain being one of the highest
volcanoes in the world [23].
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Fig. 1. Map of the study area. Legend: (A) map of the CR showing the tourist attractions;
(B) location of the CR in Ecuador, South America, (1) Whympers’s Needles,
(2) Chimborazo Mountain, (3) Carihuairazo Mountain, (4) Machay Temple, (5) Solitary
Tree, (6) Fortress of the Incas, (7) Polylepis Forest, (8) Route of the Ice Makers,
(9) Chorrera Canyon, (10) Kunuk Yacu Hot Springs

The tourist attractions and their
associated ecosystem types reported in
this study are those well-documented and
used in the territory. The selection of
attractions considered the assumption
that the customs, local activities and
beliefs are related in a special way with
the Chimborazo Mountain. As shown in
Table 1, the parties involved that use the
cultural ecosystem services and tourist
attractions present in the CR are the
stakeholders from the surrounding
communities, including national and
foreign visitors [35]. To define which
communities should be included in the
study, distances between populated areas
and the chosen tourist attractions from
the CR were estimated [7]. According to
the CR management plan developed by
MAE [35], the wusual and traditional

productive activities carried out by the
local communities are mainly subsistence
activities developed as agricultural work.
At the same time, the foremost activities
by tourists in the area are closely related
to several types of landscape use,
consisting of  agro-rural tourism,
experiential tourism, and sustainable
tourism [35].

The opportunity for spare time
activities, aesthetic beauty appreciation,
immateriality and cultural heritage
valuation attracts tourists to the area
taken under study [46], [52].

2.2. Questionnaire Development and
Field Survey

The
questionnaire

research was based on a
administrated to two
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groups of stakeholders, a reason for which
the sample size was calculated differently.
The questionnaire was administrated to
locals from 9 communities, between May
and July 2018, with the purpose to
interview all the population, excluding the
minors [7]. Therefore, the information
given by 356 respondents was collected,
standing for 78% of the overall population.
To estimate the sample size in the case of
tourists, a probabilistic formula was used
at a confidence threshold of 95%, having
as input the number of tourists that
visited CR. Following that, the number of
observations was set at 208 and 42
guestionnaires, for national and foreign
tourists, respectively. Interviews with
tourists were conducted and validated
during 2019. The questionnaire was
planned in three sections to describe the
respondents and the cultural services
resulting from the tourist attractions. The
first section aimed to collect social and
demographic conditions using seven
features (Table 1). The questions were
constructed to enable differentiated
analysis procedures. The procedures
included detailed descriptions of the
socio-demographic attributes as well as
testing the implications of various social

and demographic conditions on the
capacity of provision. Typically, Ecuador
lacks studies on the types of ecosystem
services and approaches used to define
them, a fact that limits the approach to the
use of suggestions made by external
experts to map the local ecosystem services
[20]. To define the potential cultural
ecosystem services used in this work and to
develop the questionnaire, a brainstorming
discussion group was set up to acquire
knowledge and expertise from well-
experienced local people and CR park
rangers.

The field phase of the study aimed to
collect information from the perspective
of locals and tourists regarding the
frequency at which the cultural ecosystem
services are used as different types of
recreation and relaxation activities. The
obtained responses were processed as
“the demand” for cultural services. For
this purpose, a matrix was designed by
considering two major groups of
ecosystem services and 27 associated
activities describing the use of specific
ecosystem services associated to the 5
types of ecosystem complexes present in
the territory (Figure 2).
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Fig. 2. Leisure activities related to cultural ecosystem services and their categorization
into specific groups
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Table 1
Items used to characterize the socio-demographic condition of the local and tourist
respondents
Expected answers Forecasted
Item Type Locals Tourists coding
procedure
Place of residence | Open Communities Countries String variable
Gender Closed Male Male Binary variable
Female Female
18-28 <=30
29-40 31-40
Age Closed |41-51 41-50 Ordinal variable
52-63 51-60
64-75 >60
Single Single
Married Married
Civil status Closed |Free union Free union Ordinal Variable
Divorced Divorced
Widow Widow
No education
Incomplete primary
Complete primary
Secondary education
incomplete No education
Secondary education Primary Secondary
complete complete Technician,
Education level* Closed |Bachelor education Technologist Bachelor | Ordinal Variable
incomplete Master
Bachelor education PhD
complete
Specialization
Master
PhD
Others
Agriculture and Unemployed
Livestock Retired
Occupation** Closed Comrnerce Student Ordinal Variable
Tourism Freelancer
Building Private
Other Public
386-708 $
709-1030 $ <$100
Monthly income Closed 12;2:12?2 2 i0$03_8§ 386 Ordinal Variable
1677-2000 $
Other

* Assuming the local learning system MAE [35]. ** Based on the provisions of INEC [26].
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The response section of the
guestionnaire was built in a way that
allowed the respondents to evaluate
their own frequency of use based on a
bipolar numeric scale, from 0 to 4, where
0 represents “have no idea or is not
applicable”, 1 - “never”, and so on, up to
4, which stood for “frequently”. The last
part was configured to evaluate the
capacity of local landscapes to provide
cultural services by a more succinct
matrix which was developed following
the methods described by Affek and
Kowalska [1]. The rationale of evaluation
was similar to that from the second part
of the questionnaire. The difference was
that the respondents were asked to
answer by zero when they believed that
the considered landscape had no
capacity to provide any cultural
ecosystem services.

Prior to its administration, the
guestionnaire was validated following
some tests done with the support of the
ESPOCH (Escuela Superior Politécnica de
Chimborazo) staff, then an updated
version was developed and printed
according to the number of copies
needed. The final version was
administrated in the field phase by a
face-to-face interview approach. The
language used in the questionnaires was
natural and the scientific terms which
could have been misunderstood by
respondents were replaced by
commonly used words. The
guestionnaire developed in Spanish was
administrated to those who were native
speakers of this language (locals,
tourists from the country, and Spanish
speakers from other countries) while the
version prepared in English was
administrated to the rest of the
respondents.

2.3. Analysis

The systematization of the information
collected during the field stage was done
into a Microsoft Excel® sheet. Then, the
socio-demographic features of the locals
and tourists were analysed. Table 1 shows
the features and type of data used in the
analysis of the socio-demographic
features. The first databases that were
built were fundamental for the
development of the statistical analysis
that corresponded to the processing
phase. In this study, most of the data was
collected by Likert scales [31] applied to
measure the respondents’ points of view
which were assumed to be equidistant
and opposed at the endpoints, e.g., [55]
even though there are known differences
between the equidistance of scales and
the equidistance of feelings expressed by
them, e.g. [50]. The type of statistics used
was parametric and it was based on the
rationale of Norman [39], robustness and
comparability of results [38]. Based on the
parameters shown in Figure 2, the
statistical analysis considered the share of
ratings per category of activities and for
each attraction, using the responses given
by the two studied groups. In addition, the
data was processed and used as the
average values according to the type of
activities declared by the locals and
tourists; aggregated values of use were
also computed per tourist attraction and
cohorts taken under study. For this last
part, as a prerequisite to the data analysis,
the coherence of responses in the
completed questionnaires was verified.

The assessment of the collected and
refined information regarding the
provision potential of cultural ecosystem
services was developed systematically.
This information was analysed by using
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the data aggregated as arithmetic means
of the 4 categories such as: recreation,
inspiration for creative works, education
and research activities, and spiritual
experiences. This method was
implemented for both cohorts, taking into
account their distribution in the reported
categories as well as their distribution in
the tourist attractions taken under study.
The statistical tests used were the
Student’s t and the analysis of variance,
assuming a confidence of 95%; they were
used to check which of the socio-
demographic features could act as
modifiers, and were done for all the
tourist attractions taken under study. The
software used for the analysis was mainly
Microsoft Excel 2013® which included the
Real Statistics® add-in (version 6.2). All the
artwork from this study was developed
using the same software.

3. Results and Discussion
3.1. Socio-demographic Features

For the locals, the valid questionnaires
accounted for 78% of the population
surveyed, resulting in a number of 356

analysed questionnaires. In what regards
gender, females dominated in the sample
size (61%) compared to males (39%),
because in most of the communities there
are more women than men. 91% of the
respondents were aged between 18 and
63 years old. Shares of respondents in the
categories described in the materials and
methods are given in Figure 3. Detailed
statistics on  the distribution  of
respondents in categories are given in [7].

Females were also dominant in the
sample size in the case of tourists (52%),
as shown in Figure 3. With regard to the
age variable, the majority of tourists were
under 30 years old (62%), followed by
those aged between 31 and 40 (21%).
Regarding the level of education, the
majority of tourists have completed the
bachelor's level (72%), followed by 19%
who have completed secondary school.
Finally, there is the occupation variable,
where the results show that the work
activities of the surveyed tourists are
strongly related to education (33%), public
(25%) and private (24%) sectors.

Gender Age

%

LOCALS
»

1%

®Male »Female

TOURISTS
-

mhale - Female

Level of education

Oceupation Level of income

26%

Fig. 3. Social and demographic features of locals and tourists at the study level
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3.1.2. Frequency of Use

Figure 4 shows the average values of
ratings in relation to the services’
frequency of use. The results indicate a
certain difference between locals and
tourists for some of the cultural services.
In general terms, at the level of mean
values, the most frequented cultural
services were 5: observation of flora and

fauna (1.83), walk (1.90), rest, relaxation
(1.92), entertainment (1.94), and
landscaping (1.87). In general, the
reported results indicate that different
ecosystem services are used by locals and
tourists, in addition to showing an
increasing trend towards the category of
recreation. This fact is probably attributed
to the scenic beauty of the study area.
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Fig. 4. Aggregated average values of frequency of use of cultural ecosystem services for
local inhabitants and tourists

On the other hand, Figure 5 presents the
comparison of the average values of the
frequency of use of the cultural ecosystem
services by locals and tourists in relation
to tourist attractions. Chimborazo
Mountain (1.3), La Chorrera (0.8), and
Kunuk Yaku Hot Springs (0.7) were the
tourist attractions most frequented by
locals. For tourists, on the other hand, the

most frequented tourist attractions were
the Chimborazo Mountain (0.5) and the
Polylepis Relict Forest (0.1). The reported
results clearly show an increasing trend
towards the Chimborazo Mountain in both
cases, with an average value of 0.9. Given
the aggregate average rating values
shown in Figure 4, we need to interpret
these results with caution. For instance, a
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value of 1.3 would mean rather “never” at
the community level. Similarly, a value of
0.5 would mean an average rating placed
between “have no idea” and “never”. In
general, locals have shown a higher
frequency of use of the tourist attractions,

compared to tourists. This behavior can
probably be attributed to the proximity
and the daily tasks that they carry out
near the local attractions, and to the lack
of knowledge of other tourist attractions
in the case of tourists.

Kunuk Yaku Hot Springs 0.7 0Hﬂ 0.3 I BLocals
OTourists
The Chorrera 0.8 +) 0.4
OOVERALL
Route of the ice makers 0.5 OHO 0.3
4 Polylepis Forest 0.3 8.1 02
2
I
i:; Fortress of the Incas 0.4 Blllﬁ.z
=
-
= Solitary tree | 0.2 |I.I
=
.=
£ Machay Temple 03 0002
Carihuairazo Mountain 04 @.po.2
Chimborazo Mountain 1.3 0.5 0.9
Whymper’s Needles 0.2 (#D.l
Frequency of use

Fig. 5. Frequency of use of tourist attractions: a comparison between locals and tourists

3.1.3. Perception on provision potential

Figure 6 shows the results obtained on
the perceived provision potential of the
CR, by categories of services and cohorts.
The perception of locals was mainly
focused on the Chimborazo Mountain
which was evaluated with a medium
capacity (1.9 - 2.8) to provide the 4
categories of cultural ecosystem services
(Figure 6a-d). The rest of the tourist
attractions were evaluated with a low
capacity (0.1 - 1.4). On the other hand, the
perception of tourists was also oriented
towards the Chimborazo Mountain which
was evaluated to hold a medium to very
high capacity (average ratings of 2.8 - 3.7)

to provide cultural services (Figure 6a-d).
The results clearly show that, for both
cohorts, the trend was increasing towards
the Chimborazo Mountain, a fact that may
have been influenced by the world-wide
knowledge regarding this place available
for tourists. The locals, on the other hand,
consider the place to be sacred, and many
of them use it for ancestral ceremonies.
Finally, the rest of the tourist attractions
were evaluated with a rather low capacity
to provide cultural ecosystem services
(0-0.4).
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Figure 7 shows the capacity to provide
on tourist attractions of the CR, as
perceived by locals and tourists in relation
to the cultural ecosystem services. For
both locals and tourists, Chimborazo
Mountain was the tourist attraction
evaluated to hold the highest capacity to
provide cultural services with an average
rating of 2.8. Tourists’ responses averaged
a higher value (3.4) compared to locals
(2.4). This result could be attributed to
factors of visual perception and especially
to the scenic beauty that this attraction
holds. In addition, the other top-rated
tourist attractions were La Chorrera (0.6)
and Kunuk Yaku Hot Springs (0.5), where
locals were the ones who attributed a
higher value compared to tourists. On the
other hand, the Whymper Needles (0.2),
the Fortress of the Incas (0.2), and the
Solitary Tree (0.1) were evaluated as

holding a rather low capacity to provide
cultural ecosystem services by both
groups of respondents.

An important aspect in this comparative
analysis was the low or no rating given by
tourists to most of the attractions of the
CR. This factor can be attributed to the
ignorance of the attractions by tourists,
especially by foreigners.

3.1.4. Madifiers of Perception

Figure 8 shows the factors that
influenced the perception of the locals on
the capacity of tourist attractions from the
CR to provide services from the 4
categories. This analysis was carried out
only for the Chimborazo Mountain, due to
its high rating values in perception, both
for the locals and the tourists. The graph
shows all the variables in the recreation
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category, since it was the category in
which there were significant differences.
In this sense, variables such as gender,
occupation, and income level were found

to be among the factors that influenced
the perception. Local men who work in
tourism activities perceived capacity to
provide quite differently.
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Fig. 7. Perceived capacity to provide cultural services: a comparison between cohorts
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Figure 9 shows the factors that categories of recreation, inspiration for

influenced the perception of tourists in
relation to the 4 categories of services.
The graph shows all the variables of the

creative work, education and science, and
spiritual experiences, because they were
the categories that presented significant
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differences. In this sense, the occupation
variable in recreation, the age variable in
inspiration for creative work, the gender

education and science, and the gender
variable in spiritual experiences showed
significant differences.

and level of education variables in
5
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Note: * significant differences

Fig. 9. Modifiers of perceived capacity to provide cultural services: Chimborazo Mountain

3.2. Discussion and Limitations

An integrative evaluation of all the
landscape’s features is important, because
it may show the value that people place
on its components. In particular, in the
areas that may have touristic use, it is very
important to capture the view of all the
people attending or developing their
activity in relation to them. Such a
research approach was used in this study
and it features one of its merits in relation
to spatially-explicit information which is
important and difficult to get, lacking in
most of data repositories [33], [45].
Another merit of this study is that it
provides data for a rather less researched
component, which is the cultural
ecosystem services [40], by a comparative
approach. This is also important in the
view according to which protected areas
are typically described as places holding a

high potential of delivering cultural
services [19] even though in some of them
people rank their preferences in other
orders e.g., [2], [23]. As such, this study
showed that tourists and locals of the CR
generally use and are aware of the local
features provided by the landscape. This
study, as well as previous ones [7], have
shown also that their opinions may be
influenced at least by the proximity to
different features.

There are fundamental differences in
understanding the landscape values by the
locals and tourists. For the locals, the
landscape is typically interpreted under a
socio-existential perspective, while for the
incomers, it may have a rather individual
meaning [28]; as such, tourists are known
to bring an outsider’'s view of the
landscape features [49] and some
additional effort would be needed to
better evaluate tourist requirements as a
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prerequisite to adapt the local supply
accordingly. For instance, Gavilanes et al.
[21] have found that in some parts of
Ecuador, the natural resources are used
by the local inhabitants who obtain many
benefits from them. Another problem is
that of the locals’ willingness to share
their landscape with incomers, which may
bring contradictions because the locals’
view is typically oriented towards utility
while the incomers’ view is oriented
towards conservation [28]. An expectation
of this study was to find significant
differences between locals and tourists in
terms of preferences. It seems, however,
that Chimborazo Mountain dominated the
preferences in the case of the tourist
cohort, by mechanisms similar to those
found for the locals [7].

On the other hand, we know that
protected areas in Ecuador are important
sites for forest conservation and serve a
wide variety of uses. An important factor
was the Polylepis Forest of CR, as a
resource visited by locals and tourists. This
forest is home to cultural ecosystem
services; they play an important role in
helping species and people, with a rich
landscape that encourages tourism and
recreation [7]. Therefore, Polylepis
forests can serve as a natural store of
products and services for the future and it
is very important to sustainably capture
the view of all the people who attend or
carry out their activity in relation to them.

4, Conclusions

The results of this research can be seen
as important because they map, in a
comparative approach, the use and view
of two cohorts on the landscape’s
potential to provide cultural benefits and
which can affect the disposition and

willingness of people to visit such places.
Forest related features from the area
received less value from the respondents,
even though the local cohort placed more
value on them, probably due to their past
use in the area. The reported results show
that, irrespective of the cohort, most of
the cultural use value was associated with
the dominant landscape feature from the
area, that is Chimborazo Mountain.

In what concerns the comparative
analysis of the perception that the two
cohorts had, Chimborazo Mountain was
identified to be the location with the
highest ratings given by both groups.
Perception modifiers were heterogeneous
among the surveyed stakeholder groups
and, taken together with the findings on
the use and perception, may help to
design and implement tailored strategies
to improve the environmental
management of CR and to increase the
added value of the tourist attractions. As
such, the results of this research may help
to improve the tourist products offered in
the CR.
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