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ABSTRACT

The ltalian Alpine region has a long-standing connection between the binary system of the tour-
ism industry and silvopastoral sectors that offer different economic, ecological, and cultural ben-
efits. This research investigates the perception of ecosystem services (ES) provided by mountain
animal production among tourists in a specific mountain area (Upper Ellero Valley, North-West
Italy). A total of 216 visitors were surveyed online between June and October 2022. The ques-
tionnaire was designed to explore the following aspects: (1) interviewees' socio-demographic
characteristics; (2) the perceived impacts of alpine livestock systems on ecosystem services,
including also the animal welfare variable; (3) the heterogeneity of hikers in response to their
perception of ES and (4) the assessment of the individuals’ opinion towards selected valorisation
strategies of the herd-grazing production system.
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The responses about the ES perception were analysed using the Principal Component Analysis.
The new principal components were employed to cluster the sample in the function of individu-
als’ perceptions of ecosystem services. Finally, the Correspondence Analysis was adopted to ana-
lyse the association between the three hikers’ groups and the proposed strategies for mountain
area valorisation. This research revealed a positive perception of visitors towards the impact of
herds on the ES. In addition, different opinions emerged among clusters related to the valorisa-
tion strategies adoptable for mountain area development exploiting the positive connection
between animal farming and the environment. These findings could have concrete implications
on the definition of social and economic development strategies for the alpine mountain val-
leys, representing an important source of production for national mountain pasture livestock
farming.

HIGHLIGHTS

1. Animal production provides ecosystem services for mountain area development;

2. Hikers have different perception towards ecosystems services, including the animal welfare;

3. The three obtained clusters of hikers perceived differently the valorisation strategies for
increase agro-eco-tourism.

Introduction surge in tourism (Choudhary et al. 2023) due to the
COVID-19 pandemic. Although tourism brings eco-

nomic benefits to various alpine activities (Genovese

There has long been an interconnection between
the tourism and forestry-pastoral sectors. However,

this relationship often leads to conflicts, as tourism
tends to dominate, sometimes to the detriment of
the agricultural sector. Such conflicts have been well
documented in the literature, as well as in the
Italian context (Genovese et al. 2017). In recent
years, the Alpine region has experienced a significant

et al. 2017; Serensen and Grindsted 2021), it is cru-
cial not to underestimate the importance of pastoral
systems and the benefits they provide in terms of
conserving and regulating ecosystems in the alpine
region, including mountainous marginal
well as preserving valuable traditions and cultural

areas, as
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heritages (Battaglini et al. 2014; Ryschawy et al.
2017).

In the mountain territory, agro-zootechnical activ-
ities efficiently utilise natural resources (Bernués et al.
2019): in areas where traditional agriculture for human
consumption is challenging, ruminant livestock effi-
ciently converts the resources of marginal pastures
into highly valuable and nutritious food sources
(Hoffmann et al. 2014). In addition, these traditional
farming systems show different territory-activity-spe-
cific externalities, contributing to creating and main-
taining semi-natural habitats (Rodriguez-Ortega et al.
2014; Faccioni et al. 2019; Fraser et al. 2022). In this
context, the role of local cattle breeds, well adapted
to the Alpine landscape and efficient in using local
resources, in contrast to cosmopolitan breeds, is cru-
cial (Marsoner et al. 2018). The objectives of these live-
stock activities go beyond providing food for human
consumption; they also contribute to ecological, envir-
onmental, cultural, and landscape aspects (Battaglini
et al. 2014; Verduna et al. 2020), in particular in the
mountain region (Briner et al. 2013; Wezel et al. 2021).
Essentially, these utilities can be grouped in the
“ecosystem services” (ES) that, following the definition
provided by the Millennium Ecosystem Assessment
(MEA 2005) project in 2005, refers to the direct and
indirect benefits that ecosystems provide for human
well-being (Small et al. 2017; Accatino et al. 2019;
Dumont et al. 2019; Bruzzese et al. 2022; Ge et al.
2023). It is crucial to emphasise that these benefits,
particularly in mountainous areas, are provided for
human welfare without differences between the resi-
dents and non-residents of the ecosystems where the
ES are externalised (Grét-Regamey et al. 2012). The
Economics of Ecosystems and Biodiversity (TEEB 2010)
project classifies ecosystem services associated with
agro-zootechnical systems into four categories: (i) pro-
visioning services, including animal production, their
diversity and quality, and animal genetic resources; (ii)
habitat and biodiversity services, which encompass
maintaining habitat for animal and plant biodiversity
and conserving local breeds; (iii) regulating services,
which involve aspects such as greenhouse gas emis-
sions, water quality, soil fertilisation, pollination,
extreme events such as landslides and fires, and con-
trol of invasive species; and (iv) cultural services, which
encompass landscape, cultural, recreational, aesthetic,
spiritual, and scientific research aspects (Costanza
et al. 2017; Mazzocchi and Sali 2022). Each type of
agro-zootechnical system can provide some of these
services simultaneously; this is explained by the con-
cept of multifunctionality in the agricultural sector,
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performing other functions besides producing raw
materials (Huang et al. 2015). The relationship
between the productive activity and the specific terri-
tory can generate not only private goods and services,
such as the production of animal-derived food, but
also public benefits that can be enjoyed by everyone
(Nabarro and Wannous 2014), including regulating
services, habitat and biodiversity services, and specific
cultural services (Bernués et al. 2014; Bernués et al.
2015). However, livestock management and animal
load influence the ecosystem services or disservices
provided by the different farming systems (Bernués
et al. 2022). For instance, as highlighted in the study
by Wezel et al. (2021), the involvement of farmers in
the proper management of mountain pastures can
increase the biodiversity of species present.

Recent researches conducted in recent years has
involved socio-cultural (Oteros-Rozas et al. 2014;
Scholte et al. 2015; Schmidt et al. 2017), economic
(Pisani et al. 2021; Liu et al. 2022), and also combined
(Nieto-Romero et al. 2014; Bernués et al. 2014;
Bernués et al. 2015; Faccioni et al. 2019; Balzan et al.
2020) ecosystem services of livestock farming systems.
Such evaluation plays a vital role in decision-making
for developing and managing agroecosystems.
However, the value attribution of ES is usually made
in the economic-monetary dimension, thus excluding
other value dimensions (Bautista-Rodriguez et al.
2020) deriving, for example, by the public thinking to
the importance of the agricultural sector for ecosys-
tem balance and the global climate change (Pecher
et al. 2018). To the best of our knowledge, there is a
lack of recent research in the scientific literature that
focuses on hikers' opinions as a means of enhancing
the relationship between mountain pasture livestock
farming and ES externalities. The novelty of this
research lies in its exploration of how perceptions of
ES influence the feasibility of initiatives for the eco-
nomic and social development of the region. This con-
tributes to better decision-making in the planning and
managing mountain areas, also thanks to the direct
involvement of hikers in the survey, who are active
players in mountain tourism and are more aware of
the environment and marginal production systems.

Materials and methods
Case study

The survey was conducted in the Upper Ellero Valley,
a short stretch of the Ligurian Alps (North-West Italy).
The limits of this valley coincide with the borders of
Roccaforte Mondovi (Cuneo, Italy). The territory covers
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an area of 8,485 hectares, between 540 and 2,630 m
above sea level. The resident population is 2,064
(ISTAT. 2023).

The area is a summer destination for many hikers,
which have increased with the emergence of COVID-
19 in marginal areas such as the Piedmont alpine val-
leys (Mangano et al. 2023). Moreover, the Ellero Valley
has always had a strong vocation for cattle breeding
and mountain pasture, with a long family tradition of
margari (a dialect name for cattle breeders who prac-
tice summer alpine grazing) living in the village.

The vegetation of the sub-mountain belt is predom-
inantly occupied by chestnut forests alternating with
strips of stable hay meadows, mainly located in the val-
ley bottom (Bisio et al. 2015). While the Upper Valley is
characterised by a clear transition between beech and
grass pastures above 1500 m (Ortu et al. 2003). In add-
ition, it has been concluded from a historiographic ana-
lysis (Pastorini et al. 1980; lanniello 2009) that the
number of cattle grazing from the early 1900s until the
1980s almost tripled to 1400 head. While today, more
than 4000 bovines from different farm in the low valley
spend the summer period on mountain pastures (data
from a local survey conducted at the local health
authority: ASLCN1 Mondovi).

Data collection

A structured questionnaire was submitted online using
social media from June to October 2022. The ques-
tionnaire link was sent randomly via WhatsApp and
Facebook by selecting online pages dedicated to
walkers and the case study. The online survey was
anonymous, and participants electronically signed an
informed consent form before participating in the sur-
vey and after reading an information sheet describing
the survey design and objectives. The criteria for inclu-
sion of participants were: (i) individuals who agreed to
participate and consented to the use of the data in
the first question of the questionnaire; (ii) hikers over
18 years old; (iii) having visited the Ellero Valley at least
1 time. The questionnaire was composed of three sec-
tions (Montrasio et al. 2020) (Figure 1).

The first one included the respondents’ socio-
demographic variables and data about their know-
ledge of Ellero Valley (frequency of excursions in the
studied area). The second section explored the individ-
uals’ knowledge about the concept of "ecosystem
services" (question: “Have you ever heard of ecosys-
tem services?”; binary answer: yes/no) and the percep-
tion of the impact of mountain livestock production
on 24 items belonging to 4 ES categories and an

additional category related to animal welfare (Table 1).
This latter scale (Ecosystem scale, scale a) was adapted
by combining the indexes of the ecosystem services
belonging to the Provisioning, Habitat, and biodiver-
sity, Regulating and Cultural categories (TEEB 2010;
Yahdjian et al. 2015; Rodrigues et al. 2018) and 1 indi-
cator related to animal welfare (Dumont et al. 2019).
The inclusion of the Animal welfare (AW) variable was
suggested by the research of Zuliani et al. (2016) in
which a high interconnection between AW and ES
was highlighted: particularly in mountain areas, if the
herds are in a good state of animal welfare, they can
contribute to the provision of ecosystem services, and
vice versa. For scale a, the individual’'s opinion was
measured using a 5-point Likert scale (from 0= very
negative impact, to 4 very positive impact). Finally, in
the last section, the respondent expressed their
accordance (binary answer: yes/no) with 8 possible
strategies (scale b) proposed as initiatives for the mar-
ginal mountain area valorisation (Varaldo et al. 2022).

Data analysis

Descriptive analysis (frequency and percentage distri-
bution) was performed on the socio-demographic
aspects of the involved sample. The scales’ reliability
for internal consistency was tested wusing the
Cronbach’s alpha coefficient. The value of this statis-
tical indicator is between 0 and 1. In the case of this
study, Cronbach’s index was accepted with a value
higher than 0.6 (Varaldo et al. 2022). Then, respond-
ents’ knowledge of the concept of "ecosystem serv-
ices" and the perceived impact (mean index) of alpine
farming systems on ES and AW was analysed. To ana-
lyse data, the statistical procedure proposed by Yin
et al. (2023) was adapted in the following steps and
described in Figure 2:

1. The answers obtained from the Ecosystem serv-
ices scale (scale a) were analysed by performing
an exploratory Principal Component Analysis
(PCA) with Varimax rotation (Hill 2011). This
approach was adopted to identify different con-
sumer perception dimensions based on latent fac-
tors (ES) that significantly influence customer
orientation towards mountain-based production
system (Blanc et al. 2020; Merlino et al. 2021).
Only components with factor loadings higher
than 0.5 were considered (Blanc et al. 2020).
Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy and Bartlett's-test were performed
before factor analysis (Broen et al. 2015). Also, the
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SECTION 1 SECTION 2 SECTION 3
SOCIO- PERCEPTION OF EVALUATION
DEMOGRAPHIC ECOSYSTEM OF LAND
INFORMATION SERVICES VALORISATION
v v ¥
« Age Knowledge about /'« Opinion about
+ Gender the concept of possible solutions
+ Educational level «Ecosystem proposed to increase
+ Residence Service» (ES) the valorisation
* Frequency of ¢, initiative for the
excursions in the marginal mountain
Elero Valley * Level of area (scale b)
accordance about
the impact of
mountain livestock
on (scale a):

el v

Provisioning ES Habitat and
(5 items) biodiversity ES
(3 items)

Figure 1. Questionnaire framework and structure.

reliability analysis for internal consistency was
tested for each factor using the Cronbach’s alpha
and the Pearson correlation tests with a 0.7
threshold value (Yin et al. 2023). The correlation
test was employed in the case of components
explained by less than two items (Varaldo et al.
2022).

Next, the loadings for each obtained principal com-
ponent were used as dependent variables in the
TwoStep Cluster analysis that suggested the 3-
groups solution as the best sample segmentation.
Then, following Blanc et al. (2020), k-means analysis
was applied. This processing was carried out to
obtain different groups of homogeneous individuals
in terms of ES perception (Vichi and Kiers 2001).
Then, the ANOVA analysis was carried out to check
the clusters’ heterogeneity (Varaldo et al. 2022).
Finally, a Correspondence Analysis (CA) (Greenacre
2017) was conducted, following the methodology
previously employed by Merlino et al. (2022) and
Anastasiou et al. (2023). This statistical method
was used to establish associations between clus-
ters and the proposed solutions (labelled "scale
b") for valorising mountain areas. It aimed to iden-
tify patterns and associations among the clusters
(categorical variables) and valorisation solutions
(nominal variables) while simultaneously graphic-
ally organising them within the same dimensional

Cultural ES' Regulating ES ' Animal welfare
(6 items)

(9 items) (1 item)

space, as described by Ayele et al. (2014) and
Lana et al. (2017). From a contingency table, CA
utilises the frequencies of rows and columns
(comprising categorical and nominal variables) to
position them in a geometric space based on Chi-
square distances (Table 2). Greater proximity
between points on the map signifies a stronger
association between variables in the rows and col-
umns, as Harcar and Spillan (2006) and Kaynak
and Kucukemiroglu (2001) explain. The dimen-
sions identified in CA can be interpreted by deter-
mining the primary contributors to the variance
explained along each axis. The proportion of the
variance explained by each dimension is called
singular values (Beldona et al. 2005). In this work,
each dimension was only accepted with a singular
value higher than 0.20 (Hair et al. 1998).

All the statistical analyses were performed using
the SPSS for Windows version 27.0 (SPSS Inc., Chicago,
IL 60606).

Results and discussion
Socio-demographic description

The distribution of the hikers’ sample within the Ellero
Valley exhibited a relatively balanced distribution of
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Table 1. Ecosystem services scale (scale a).

Ecosystem Services category Items References
Provisioning (P) 1. Impact on the quantity of foods of animal 1. Bengtsson et al. 2019; Zhao et al. 2020; Bassi
origin et al. 2021
2. Impact on the variety of products and their 2. Bassi et al. 2021
typicity
3. Impact on the organoleptic quality of foods 3. Bassi et al. 2021
of animal origin (colour, flavour, aroma,
appearance, and texture)
4. Impact on nutraceutical properties of 4. Bassi et al. 2021
products (contributions of health-beneficial
components from proteins, fats, vitamins,
minerals)
5. Impact on the genetics of farmed animals 5. Montrasio et al. 2020; Zhao et al. 2020

(e.g. good adaptability of animals to the

mountain environment)

Habitat and biodiversity (HB) 1. Impact on habitat maintenance for plant 1. Cocca et al. 2012; Yahdjian et al. 2015
biodiversity (e.g. number of floristic species
present)
2. Impact on habitat maintenance for animal 2. Honigova et al. 2012, Yahdjian et al. 2015;

biodiversity (number of species present, e.g.

Montrasio et al. 2020

butterflies, dragonflies, small animals ...)
3. Impact on maintenance of local breeds (e.g. 3. Montrasio et al. 2020
breeds of cattle, sheep, goats at risk of

extinction)

Regulating (R) 1. Impact on greenhouse gas emissions 1. Yahdjian et al. 2015; Bengtsson et al. 2019

(reduction of co2 emissions)

2. Impact on water quality (purification and its 2. Honigova et al. 2012; Montrasio et al. 2020;

better infiltration into the soil without

flowing and eroding)

3. Impact on soil fertilisation (through animal

Zhao et al. 2020

3. Honigova et al. 2012, Balzan et al. 2020

manure)

4. Impact on reduction of carbon emissions and 4. Honigova et al. 2012; Ward et al. 2016; Zhao
consequent accumulation in soil et al. 2020

5. Impact on rockfall prevention (presence of 5. Honigova et al. 2012
shrub roots and grasses)

6. Impact on soil erosion (trampling and animal 6. Tasser et al. 2003; Montrasio et al. 2020; Zhao
load) et al. 2020; Balzan et al. 2020

7. Impact on fire protection (removal of 7. Ruiz-Mirazo and Robles 2012; Montrasio et al.
flammable material such as dry shrubs, 2020; Rouet-Leduc et al. 2021; Celaya et al.
invasive plants such as brambles, etc.) 2022

8. Impact on impollation (e.g. encouraging bees 8. Honigova et al. 2012, Montrasio et al. 2020;

and other insects and promoting seed and

pollen dispersal)

Balzan et al. 2020

9. Impact on control of infesting animals and 9. Honigova et al. 2012, Jonsson et al. 2014;

plant species (e.g. reduction of unwanted
animals such as wild boars, other unwanted

Bengtsson et al. 2019; Montrasio et al. 2020;
Balzan et al. 2020

species, shrubby plants invading pastures)

Cultural (C) 1. Impact on the conservation of typical

. Montrasio et al. 2020

landscape (e.g. beauty and quality of pastoral

environments)

2. Impact on the maintenance of cultural 2. Bengtsson et al. 2019
heritage (e.g. art, architecture, spiritual, etc.)
3. Impact on cultural identity and sense of 3. Montrasio et al. 2020
belonging (e.g. language, place names)
4. Impact on artistic inspiration and aesthetic 4. Honigova et al. 2012, Yahdjian et al. 2015;

appreciation

Montrasio et al. 2020

5. Impact on cultural initiatives (local culture, 5. Bassi et al. 2021

local festivals)

6. Impact on recreational activities and tourism 6. Honigova et al. 2012; Bengtsson et al. 2019;

(e.g. activities with schools, children, agro-

tourism, etc.)

Montrasio et al. 2020

Animal welfare (AW) 1. Impact (positive) on the animal welfare 1. Dumont et al. 2019

socio-demographic characteristics (Table 3). A total of
216 completed interviews were gathered (with a 66%
of responses rate). The number of participants was
representative of the 10% of the sample of individuals
who visit the study area in the summer to practice
trekking (in function of the results of a local survey
conducted at the municipal authority of Roccaforte

Mondovi). The consisted sample was composed by
122 females (56%) and 94 males (44%). Notably, the
under-30 age group constituted the most prominent
segment, accounting for 38.4%. In contrast, the two
age groups spanning from 30 to 70years were equally
represented. A mere 2.8% of the entire respondent
population belongs to individuals over 70years old.
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Figure 2. Adaptation of the schematic representation of the statistical method proposed by Yin et al. (2023).

Table 2. Valorisation initiatives scale (scale b).

Items References

1. Do you think the presence of animals is indispensable for the alpine landscape? 1. van Zanten et al. 2014; Wanner et al. 2021
2. Do you think that alpine pastures are beneficial to the ecosystem of the Alpine valley? 2. Wanner et al. 2021

3. In your opinion, do the shepherds’ activities promote tourism in the valley? 3. Wanner et al. 2021

4. In your opinion, are the mountain pastures sufficiently valued? 4. Wanner et al. 2021

5. To valorise the alpine vales, should typical cheese productions be incentivised? 5. Montrasio et al. 2020; Pachoud et al. 2020
6. To valorise the alpine vales, should the development of initiatives for visits to the alpine 6. Zucaro et al. 2019

pastures be encouraged?

7. To valorise the alpine vales, it would be necessary to develop activities related to 7. Ghirardello et al. 2022
transhumance?
8. To valorise the alpine vales, it would be necessary to create routes and itineraries that 8. Wanner et al. 2021

make the alpine pastures reachable?

This outcome can be elucidated by the predominant
use of social media as the primary channel for distrib-
uting the questionnaire, which is known to have lim-
ited usage among individuals in this age group
(Udawatta et al. 2019).

Moreover, the sample was predominantly com-
posed of individuals with high school and master’s
degrees. Finally, hikers were mainly residents of the
municipalities bordering the study area (40.3%), fol-
lowed by the residents of the municipality of the
studied area (Roccaforte Mondovi) (33.8%). The sample
composition was in line with the group of mountain
tourists interviewed by Mazzocchi and Sali (2022) in
terms of age, gender, and level of education. In add-
ition, the socio-demographic characteristics of the con-
sidered sample was representative of other hiker's

sample involved in scientific research, specifically in
terms of age (Nemeth et al. 2021), gender (Ars 2013)
and level of education (Ngxongo 2021).

Hikers’ knowledge and preferences of ecosystem
services

The 36% of respondents declared to know the term
“Ecosystem services”. The perceived impact (mean
index) of Alpine livestock systems on ES and AW by
respondents is reported in Figure 3.

In general, the sample exhibited a medium-high
perception of the mountain pasture livestock impact
on ES, in accordance with previous findings (Faccioni
et al. 2019; Montrasio et al. 2020).
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Table 3. Percentage distribution of socio-demographic attributes in the sample.

Socio-demographic variables Item % total of hiker sample
Age <30 384
31-50 31.0
51-70 27.8
>70 2.8
Gender Male 435
Female 56.5
Educational qualification Primary school diploma 0.5
Middle School diploma 10.6
High school graduation 514
First level degree 1.1
Il level degree 25.0
Ph.D 1.0
Post-Graduate Masters 0.5
Recidence Roccaforte Mondovi 33.8
Neighbouring municipalities 403
Municipalities of the province 171
Municipalities of the region 42
Municipalities outside the region 4.6
Knowledge of the term "Ecosystem Services” No 64.0
Yes 36.0
Impact on the organoleptic quality of foods of animal origin (colour, flavour, aroma, appearance, and texture) 322 0,79
Impact (positive) on the animal welfare 3,18 0,86
Impact on nutraceutical properties of products (contributions of health-beneficial components from... 3,12 0,77
Impact on the variety of products and their typicity 31 0,77
Impact on the genetics of farmed animals (e.g., good adaptability of animals to the mountain environment) 3,10 0,77
Impact on maintenance of local breeds (e.g., breeds of cattle, sheep, goats at risk of extinction) 3,09 0,89
Impact on soil fertilization (through animal manure) 3,07 0.90
Impact on cultural identity and sense of belonging (e.g., language, place names) 297 087
Impact on the conservation of typical landscape (e.g., beauty and quality of pastoral environments) 29 0,96
Impact on habitat maintenance for plant biodiversity (e.g., number of floristic species present) 2,87 1,03
Impact on habitat maintenance for animal biodiversity (number of species present, e.g., butterflies,... 2,79 0,98
Impact on the quantity of foods of animal origin 2,78 0,88
Impact on cultural initiatives (local culture, local festivals) 0,92
Impact on fire protection (removal of flammable material such as dry shrubs, invasive plants such as.. 257 0,89
Impact on artistic inspiration and aesthetic appreciation 0,88
Impact on the maintenance of cultural heritage (e.g., art, architecture, spiritual, etc.) 0,95
Impact on recreational activities and tourism (e.g., activities with schools, children, agro-tourism, etc.) 0,96
Impact on impollation (e.g., encouraging bees and other insects and promoting seed and pollen dispersal) 2,67 1,03
Impact on control of infesting animals and plant species (e.g., reduction of unwanted animals such as.. 2,59 0,95
Impact on reduction of carbon emissions and consequent accumulation in soil 242 0,94
Impact on rockfall prevention (presence of shrub roots and grasses) 2,33 1,07
Impact on greenhouse gas emissions (reduction of co2 emissions) 230 1.1
Impact on water quality (purification and its better infiltration into the soil without flowing and eroding) 227 1,08
Impact on soil erosion (trampling and animal load) 2,08 1,05
0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00
Provisioning Animal welfare Regulating Cultural Habitat and biodiversity Standard Deviation

Figure 3. Average mean scores of preferences of perceived impacts of alpine livestock.

The lowest scores were recorded for water quality
conservation and soil erosion mitigation. Hikers, there-
fore, considered that animal husbandry has neutral
effects on these variables related to the sustainability
of the Alpine environment; on the contrary, they eval-
uated animal husbandry as a practice that positively
affects the higher nutritional and organoleptic quality
of mountain products, as well as the preservation of
animal welfare.

These two latter variables obtained the highest
scores of impacts. This result enhances a perception of
farming more oriented towards cultural and social

aspects, rather than environmental ones (Oteros-Rozas
et al. 2014). It would seem, however, assuming the con-
temporary positive evaluation of the effects on welfare
and product quality, that hikers interpret these aspects
as complementary from the perspective of an
anthropocentric vision of the animal welfare (Faucitano
et al. 2022), assuming the belief that the good condi-
tion of the animal generates better nutritional proper-
ties of the food (Massaglia et al. 2018). Therefore, this
result showed an exaltation of the link between the
animal, the territory, and the typical, more tangible and
recognisable productions (Bernués et al. 2015).



Principal component analysis

The Principal Component Analysis (PCA) conducted to
analyse the visitors’ perceptions of ecosystem services
revealed that four distinct components could account
for 66.9% of the variance (Table 4). For each compo-
nent the Cronbach’s alpha are reported, showing a
coefficient consistently higher than 0.6, indicating
appropriate internal consistency. Also, the Person cor-
relation is adequate for the two-item component
(Varaldo et al. 2022). The first component, named live-
stock component, contributes to 46.6% of the total
variance and predominantly encompasses aspects
closely  associated with livestock  production.
Specifically, it was defined by the impacts of provision-
ing ecosystem services, preserving local breeds (about
habitat and biodiversity ecosystem services), soil fertil-
isation facilitated by animal manure (related to regula-
tory ecosystem services), and animal welfare. This
component enhances the positive effects of the rela-
tionship between animal breeding and the ecosystem
in terms of helpful externalities for the environment
and humans. In fact, the presence of native breeds,
well adapted to the territory as they are more efficient
in the use and maintenance of biodiversity (de
Azambuja Ribeiro and Gonzalez-Garcia 2016), gener-
ates quality products and foods for humans (Boval
and Dixon 2012; Zuliani et al. 2018). This perception is

Table 4. Principal component analysis.
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often supported by the general idea of the positive
link between extensive livestock systems and the high
level of animal welfare (Zuliani et al. 2018; Spigarelli
et al. 2020).

In contrast, the second component, which explains
9.5% of the total variance, is the environmental compo-
nent. This orientation pattern primarily includes assess-
ments related to ecological aspects, specifically habitat
maintenance for plant and animal biodiversity (related
to habitat and biodiversity ecosystem services), green-
house gas emissions, water quality, carbon soil accu-
mulation, landslide prevention, soil erosion, and
pollination (linked to regulatory ecosystem services).
Unlike the intensive ones, the bucolic vision that
emerges from pastoral systems causes an appreciation
of the first regarding the optimistic effect that these
have on the environment (Stampa et al. 2020).
However, it is also confirmed that the picture of the
positive impact of these systems on the environment
is only sometimes validated by scientific evidence
relating to individual ecosystem services (Pogue et al.
2018).

The third component, constituting 6.5% of the total
variance, is the cultural component. It included all
impacts associated with intellectual and traditional
ecosystem services, encompassing the conservation of
a characteristic landscape, the preservation of cultural

Principal Component

Livestock Environmental Cultural Risk prevention
Category Ecosystem services component component component component
P Quantity of foods of animal origin 0.526
P Variety of products and their typicality 0.767
P Organoleptic quality of foods of animal origin 0.825
P Nutraceutical properties of the products 0.797
P Genetics of bred animals 0.757
P Maintenance of local breeds 0.605
P Soil fertilisation
AW Animal welfare 0.712
HB Maintenance of habitat for plant biodiversity 0.648
HB Habitat maintenance for animal biodiversity 0.621
R Pollination 0.642
R Greenhouse gas emissions 0.631
R Water quality 0.796
R Reduction of carbon emissions and consequent 0.718
accumulation in the soil

R Landslide prevention 0.744
R Soil erosion 0.693
C Conservation of the typical landscape 0.613
C Maintenance of cultural heritage 0.805
C Cultural identity and sense of belonging 0.646
C Artistic inspiration and aesthetic appreciation 0.744
C Cultural initiatives 0.784

Recreational activities 0.666
R Fire protection 0.691
R Control of animals and weed plant species 0.637
Crombach’ alpha 0.856 0.745 0.723
Pearson correlation R=10.849
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heritage, cultural identity, a sense of belonging, artistic
inspiration, aesthetic appreciation, cultural initiatives,
and recreational activities. This appreciation could be
ascribable to the vision of local pastoral systems as an
ancient practice that must be preserved through the
different forms proposed to define the cultural dimen-
sion of ES, like the practice of transhumance
(Ghirardello et al. 2022), to maintain the integrity of
the historical and cultural heritage of an ecosystem
(Gandini and Villa 2003; Fish et al. 2016).

Lastly, the risk prevention component, explaining
4.3% of the total variance, incorporated two variables
related to the impacts of regulatory ecosystem serv-
ices, specifically the fire protection and the control of
animals and weed plant species. In this case, hikers
perceived the presence of animals and the shepherd/
herdsman as the best management strategy for the
territory to reduce abandonment and the vulnerability
of the mountain area (Ruiz-Mirazo and Robles 2012;
Rouet-Leduc et al. 2021; Bullock et al. 2021).

Hikers’ profiles

The results of the k-means analysis are reported in
Table 5. The three-clusters solution resulted in the bet-
ter solution by the TwoStep test. The ANOVA test
highlighted how the individuals belonging to the
three clusters differed significantly in their perception
of ES. Similarly, other studies (Bruzzese et al. 2022;
Munoz-Ulecia et al. 2022) classified the sample into
clusters with different impressions and preferences on
this topic.

The socio-demographic description of the three
obtained clusters is reported in Table 6.

The first cluster (23.6% of the total respondents),
called "Environmentally conscious livestock sensitivity",
was composed of individuals more sensitive to live-
stock and environmental components. These individu-
als considered livestock a positive element affecting
the environmental maintenance and balances in the
marginal area. Therefore, the connection between the
two components, livestock, and environment, creates a
flow of mutual advantages that is also utilised by

Table 5. Hikers’ profiles and ANOVA results.

humans to meet their own needs (Fu et al. 2013). The
individuals belonging to this group were characterised
by a higher proportion of younger individuals, with
41.9% falling under 30. Interestingly, within this clus-
ter, individuals aged over 70 represent 7%, but they
constitute 50% of the total number of respondents
over 70years old. Women represented the majority of
this cluster (53.5%). In addition, most of this group
had a medium-high level of education. Notably, 46.5%
of the respondents in this cluster hail from the munici-
pality of Roccaforte Mondovi (study area). As
described by Valli et al. (2023) and Bifaretti et al.
(2023), young people and women are more sensitive
to environmental issues and critical of animal produc-
tion (Sanchez-Sabate et al. 2019). In this research, in
addition, the positive opinion towards extensive live-
stock systems may be influenced by the idea in the
collective imagination of the more environmentally
friendly practice of the mountain pasture (Stampa
et al. 2020).

The second cluster (17.6%), named "Cultural appre-
ciation of livestock farming" was composed by individ-
uals sensitive to the cultural benefits provided by
livestock farmers and their herds. Individuals therefore
attributed mountain farming mainly an advantageous
role in handing on the cultural heritage of the valley.

Therefore, one should not underestimate the pos-
sible tourism benefit through the different forms in
which cultural heritage can manifest itself (Montrasio
et al. 2020); examples of this are: a) the practice of
transhumance, b) the ancient cheese ripening facilities
("Selle™), ¢) possible mountain tours, e) dialect expres-
sions. Furthermore, one cannot forget the importance
of the hiker's aesthetic appreciation of the valley itself,
which certainly can create a spiritual connection and,
thus well-being for human beings (Huynh et al. 2022).
This group consisted mainly of women (62.5%) and
individuals aged between 31 and 50 (37.5%). Most of
the walkers in this group had a higher education
qualification (56.3%). Since most of the respondents
are not residents of the study area, preference falls on
aspects that may be of interest for cultural tourism.

Environmentally
conscious livestock

Cultural appreciation

Holistic ecosystem

Components sensitivity of livestock farming service perspective F p-value

Livestock component 0.254 -1.139 0.238 34.556 HHK

Environmental 0.100 —1.082 0.283 30.93 ook
component

Cultural component -0.297 0.309 0.027 3.576 *

Risk prevention —1.290 —-0.06 0.536 117.106 HHK

component
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Table 6. Percentage distribution of socio-demographic attributes in the three clusters of respondents.

Environmentally conscious

Cultural appreciation of

livestock farming Holistic ecosystem service

Variables livestock sensitivity % perspective
Age <30 419 34.4 383
31-50 34.9 37.5 29.0
51-70 16.3 25.0 31.8
>70 7.0 3.1 0.9
Gender Male 46.5 37.5 64.5
Female 53.5 62.5 355
Educational qualification Primary school diploma - - 0.9
Middle School diploma 9.3 9.4 8.4
High school graduation 51.2 56.3 533
First level degree 11.6 6.3 14
Il level degree 279 25.0 224
Ph.D - 3.1 -
Post-Graduate Masters - - 0.9
Recidence Roccaforte Mondovi 46.5 28.1 299
Neighbouring municipalities 326 50 439
Municipalities of the 16.3 125 16.8
province
Municipalities of the region 23 3.1 47
Municipalities outside the 23 6.3 47
region
Knowledge of the term No 62.8 78.1 60.7
“Ecosystem Services” Yes 37.2 219 39.3

Finally, the third cluster (58.8%), "Holistic ecosystem
service perspective”, has a more all-inclusive view of
the impact of these livestock systems on all categories
of ecosystem services; thus, believing that all the pro-
posed benefits are provided to the Upper Ellero Valley
ecosystem. In this group the 38.3% were under 30
and were mainly men (64.5%). Most respondents are
graduates (53.3%), and 43.9% come from the munici-
palities surrounding Roccaforte Mondovi. The percep-
tion of the young men interviewed was certainly
broader than in the first two clusters, not limiting
themselves to seeing mountain pasture livestock farm-
ing as a supplier only of raw materials and positive
returns for the environment or solely of cultural bene-
fits. It is assumed that this vision was due to the multi-
functional role of livestock farming, especially
extensive livestock farming (Munoz-Ulecia et al. 2022).

Generally, the three obtained clusters were different
in terms of different perceptions of the benefits pro-
vided by the breeding in the considered area and
some socio-demographic characteristics. Oteros-Rozas
et al. (2014) found that the importance of individual
ecosystem services varied over a person’s lifetime,
while our study establishes only one relationship
between age and perceptions in the case of the first
cluster. Gender, however, plays a role, with women
showing a more specific perception of ecosystem ser-
vice impacts on animal welfare (Fortnam et al. 2019;
Blanc et al. 2020). Educational qualifications were
found to be less discriminating, in contrast to
Montrasio et al. (2020), where respondents with a
medium-high level of education perceived the impacts

of production systems more positively. Garcia-Llorente
et al. (2020) found that individuals with higher educa-
tion preferred cultural ecosystem services, while those
with lower education levels favoured supply ecosys-
tem services. Geographically, the residents of
Roccaforte Mondovi feature prominently in the first
cluster, while the second and third clusters have a
higher representation of residents from neighbouring
municipalities. Notably, the last cluster includes more
individuals from the province's municipalities. This
suggests that one’s proximity to the study area may
influence their perception of the ecosystem services
(Liu et al. 2016; Mikusinski and Niedziatkowski 2020).

Land valorisation

The results of the Correspondence analysis are
described in Figure 4. The eigenvalues (estimated
dimensions, single values, inertia, and proportion
explained by each dimension) and appropriate dimen-
sionality determination of the CA [(clusters x valorisa-
tion strategies) are reported in Table 7. The accepted
dimensions are highlighted in bold.

According to Hair et al. (1998), a one-dimensional
solution can be accepted (dimension with 90.70% of
the total variance of the axis explained).

As show in Figure 4, the cluster “Environmentally
conscious livestock sensitivity” considered the presence
of animals, together with the possibility of reaching the
herds on the Alpine pastures, as important strategies
for the territory valorisation (van Zanten et al. 2014).
The individuals of this group were aware about the
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Figure 4. Results of correspondence analysis.

Cluster 1 = Environmentally conscious livestock sensitivity; Cluster 2 = Cultural appreciation of livestock farming; Cluster 3 = Holistic ecosystem service
perspective.

Association between the questions (scale b) and the obtained variables = ANIMALS: Do you think the presence of animals is indispensable for the
alpine landscape?; ALPINE PASTURE AND ECOSYSTEM PRODUCTION: Do you think alpine pastures benefit the ecosystem of the alpine valley?; MARGARI:
In your opinion, do the shepherds’ activities promote tourism in the valley?; ALPINE PASTURE VALORISATION: In your opinion, are the mountain pastures
sufficiently valued?; INCENTIVES FOR TYPICAL PRODUCTION: Should typical cheese productions be incentivised to valorise the alpine vales?; TOURISM
DEVELOPMENT: To valorise the alpine valleys, should the development of initiatives to visit the alpine pastures be encouraged?; IMPLEMENTATION OF
TRANSHUMANT ACTIVITY: To valorise the alpine vales, it would be necessary to develop activities related to transhumance?; ALPINE PASTURE

AVAILABILITY: To valorise the alpine valleys, it would be required to create routes and itineraries that make the alpine pastures reachable?

Table 7. Eigenvalues and appropriate dimensionality determination of the dimensions.

Dimensions Singular value Inertia Proportion explained % Cumulative proportion % Chi Square Sign.
1 0.455 0.344 0.907 0.986 170.966 ook
2 0.067 0.004 0.093 1.000

Total 0.348 1.000 1.000

The accepted dimensions are highlighted in bold. The p-value refers to the statistical significance level.

**%<0.001.

influence of mountain pasture livestock farming on the
ecosystem (Fraser et al. 2022), preserving the character-
istic landscape (Bernués et al. 2015) and the very possi-
bility for tourists to use the valley. Similar results were
found in the study by Schirpke et al. (2016).

Instead, the cluster “Cultural appreciation of live-
stock farming”, was more associated with the initia-
tives that encourages local dairy production. In fact, a
typical food product, such as cheese, can be a helpful
tourism resource (Montrasio et al. 2020). This perspec-
tive probably emerged from the association of dairy
production with the traditional aspects of the territory
(Merlino et al. 2022). However, regarding the categor-
isation of SEs, typical food is not traced back to cul-
tural SEs, but to supply SEs.

Finally, the cluster “Holistic ecosystem service
perspective”, instead considered combining different
strategies for an effective valorisation of the territory
based on the tourist and support of the mountain
pastures ecosystem. The tools

were: margari,

transhumance, and the creation of itineraries. In fact,
the hikers in this cluster demonstrate that they have a
holistic vision both in terms of perception of the ES
and regarding tourist valorisation. In fact, this group
of individuals considered the presence of the herds
advantageous for the ecosystem and the presence of
the herdsmen themselves. As regards the proposed
activities, they were associated with initiatives related
to transhumance and the creation of routes to reach
the mountain pastures. It is therefore demonstrated: a)
the desire for the mountain pastures to be better
valorised and preserved and b) the need to collect-
ively strengthen all the strategies for the creation of
the agro-eco-tourism (Giaccio et al. 2018; Hatan et al.
2021; Ferreira and Sanchez-Martin 2022).

Implications

The study underscores the significance of mountain
alpine livestock system in shaping hikers’ perception



definition of ecosystem services meaning, acknowledg-
ing the practical implications of environment, social
and economic preservation of marginal area. In fact,
the results refect tangible implications for elaborating
social and economic development strategies in Alpine
Mountain valleys, the nerve centres of national moun-
tain livestock farming. Specifically, the enhancement
proposals widely shared by the interviewees, such as
local dairy productions, guided tours, activities during
transhumance, and finally the creation of trails with
appropriate signs, imply the preparation of targeted
development plans to meet the needs of consumers
(Zucaro et al. 2019). In particular, in the study by
Montrasio et al. (2020) it is highlighted that tying the
production of a typical cheese to tourist events is an
effective method, not only for supplementing the
income of margari, but also for enhancing the valley.
To implement this, it is hypothesised that the imple-
mentation of local policies that allow the development
of a type of hiking related to the presence of herds
on alpine pastures is useful. Oteros-Rozas et al. (2014)
discussed the need for policy action to conserve
alpine nomadism and thus influence the provision
of SE.

Assessing the potential implications for future tour-
ism related to these peripheral farming practices is
imperative.

Conclusion

The results of this research shed light on a relatively
lesser-known perspective of ecosystem services in
Alpine valleys. Despite its limited recognition, walkers
show a positive attitude towards the impact of herds
on ecosystem services (ES), expressing a strong inter-
est in exploiting herd systems to further enhance the
area. Moreover, different views emerged regarding the
potential benefits of herds and the use of these
aspects within various tourism development strategies.
This research underscores the importance of address-
ing private strategies and implementing effective pub-
lic policies to promote social and economic
development in Alpine mountain valleys. Private strat-
egies should focus on promoting sustainable tourism
practices that capitalise on the potential benefits of
herds and their positive impact on ES. Local busi-
nesses, tourism operators, and herders can collaborate
to create sustainable tourism experiences focused on
herds. Public policies should prioritise conservation
and sustainable management of natural resources,
while also promoting socio-economic development in
the region. Therefore, public policies should focus on
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providing financial support and incentives for busi-
nesses to adopt sustainable practices, developing des-
tination management plans that balance conservation
with sustainable development, and finally promoting
stakeholder collaboration for peaceful management
and coexistence in protected areas. Due to the corres-
pondence obtained from the three clusters of hikers
and the valorisation strategies cited in the question-
naire, the planning of the following proposals by pub-
lic institutions and the valley’'s farmers is suggested:
(@) the creation of itineraries to reach the mountain
pastures in order to see the cattle, (b) the return to
the production and the commercialisation of typical
dairy products of the area and (c) the creation of tour-
ist and cultural initiatives linked to the practice of
transhumance.

In conclusion, the varying degrees of sensitivity
observed between clusters probably stem from undis-
covered personal influences. Although not directly
explored in the questionnaire, it is plausible that local
ecological knowledge plays a role in shaping these
perceptions. This latter element, together with the lim-
ited area of research exploration, represents the
research’s main limitations.
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