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Abstract | The sustainability of the tourism system has become a growing concern, especially
in the last decades. The impact of tourist activity on ecosystems, the overuse of some tourist
infrastructures and facilities, and, in many cases, the lack of monitoring of these flows and
their impacts, have highlighted the need for better planning and management of resources.
Defining the carrying capacity of trails is an essential tool for the sustainable management of
tourist flows, particularly in sensitive areas and ecosystems. The aim of this study is, through
a systematic literature review, to identify and evaluate the main methods used to assess the
carrying capacity of hiking trails, to identify the correction factors used and the main areas of
application of the proposed methods. The search carried out in four scientific repositories and
the application of the PRISMA methodology allowed the identification of 39 scientific
articles to be included in the review process. The majority of the studies identified use the
Cifuentes (1992) methodology, which assesses the carrying capacity of hiking trails located in
classified and/or protected areas, mainly on the American continent, with a focus on those

published in the last four years.
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1. Introduction

Hiking tourism is an essential part of the global tourism system (Luo & Shang, 2023;
Moloké¢ et al., 2022) and the most important activity within nature tourism (Lukoseviciute et
al., 2022; Obradovi¢ & Tesin, 2022; Wang et al., 2024). Experienced great popularity and
growth (Carvalho & Alves, 2021; Geiger et al., 2023; Gémez-Martin, 2019; Luo & Shang,
2023; Molokac¢ et al., 2022; Peterson et al., 2018; Quack & Thiele, 2022; Scholl-Grissemann,
et al., 2022), it is particularly associated with protected natural areas (Farias & Monserrat,
2014; Fennell, 2008; Newsome et al., 2013; Weaver, 2006) and rural and/or mountain areas
(Acevedo-Duque et al., 2022; Kastenholz & Rodrigues, 2007; Mayr et al., 2022; Moloka¢ et
al., 2022; Prochniak, 2022; Vidal-Matzanke & Vidal-Gonzéalez, 2022).

Considering its importance and the growth in the number of users and infrastructure dedicated
to hiking trails, concerns arising from their use have grown, with several authors dedicating
their attention to the study of the carrying capacity of hiking trails (Alves, 2021; Chang,
Hsieh, Yu, Lin, & Lin, 2023; Porto et al., 2013; Rocha et al., 2013; Serrano & Alarte, 2008).

Therefore, given the lack of studies that allow us to understand the main dynamics of studies
analysing the determination of carrying capacity on hiking trails, this article attempts to carry
out a systematic literature review with the following aims to identify: (1) the chronology of
interest in studies on carrying capacity applied to hiking trails; (2) which landscape units and
typologies of territory are favoured in the research conducted; (3) the methods used to assess
carrying capacity on hiking trails; and (4) the number and type of correction factors applied in

determining carrying capacity.

In the light of the results obtained, this study attempts to discuss the trends in the methods
used, the most common areas for determining the carrying capacity of trails, the main
correction factors applied and their relationship with the types of landscape where trails occur.
This study systematises the existing work on determining the carrying capacity of hiking
trails, through a systematic literature analysis, based on publications from the last twenty

years, and further research is warranted.
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2. Literature Review

Hiking tourism is largely considered a 'soft' activity and can be described as a form of slow
tourism (Collins-Kreiner & Kliot, 2016; Davies, 2018; Dickinson et al., 2011; Gémez-Martin,
2019; Lumsdon & McGrath, 2011; McGrath & Sharpley, 2016; Obradovi¢ & TeSin, 2022)
and low-carbon tourism (Dickinson et al, 2011; Scott et al., 2015; Weston & Mota, 2012),
which is related to a number of significant ecocultural resources as well as support structures
and services (Acevedo-Duque et al., 2022; Gomez-Martin, 2019). Contact with nature,
interaction with others and self-awareness, experiencing the social and cultural dimensions of
places, adventure, heritage discovery and interpretation, pilgrimage and spirituality, health or
physical and emotional well-being (Collins-Kreiner & Kliot, 2016; Cordeiro & Alves, 2022;
Davies, Lumsdon, & Weston, 2012; Geiger et al., 2023; Kim, et al., 2022; Obradovi¢ &

Tesin, 2022; Wang et al., 2024) are considered the main motivations for hiking.

Corresponding to structured and planned tourism and leisure facilities and infrastructures,
hiking trails can be implemented at different scales (transnational, international, national,
regional, municipal or local), with very different themes, lengths, shapes, levels of difficulty
and duration (Lukoseviciute, et al., 2022; MacLeod, 2017; Svobodova et al., 2019; Timothy
& Boyd, 2015). In the vast majority of cases, hiking trails are promoted and developed by
local authorities, such as municipalities, local development associations or tourism
development agencies (Lukoseviciute et al., 2022). Typically, hiking trails have a uniform
marking and signposting code and, depending on the region or country, must comply with
internationally accepted and agreed markings, codes and standards of conduct, which for
Europe are defined by the European Ramblers Association (ERA), with a total of five

different marking systems.

Over the last few decades, a number of authors from different scientific fields have studied
hiking trails from a variety of perspectives, in particular the environmental impact, risk
management, their use in an educational context, the influence of hiking on local populations,
the economic impact of hiking, the effects on health and well-being, the experience,
satisfaction and profile of the hiking tourist, the importance of hiking in natural areas, the
assessment of the condition of trails, destination management or the structuring of the offer,

or the carrying capacity of trails (Table 1).



4] | RT&D | n.° 48| 2025 | Alves & Luque

Table 1. Studies on hiking trails (thematic synthesis)

Environmental impact

Atari & Feldman (2023); Cole & Bayfield (1993); Deluca & King (2014); Fang & Ng (2024);
Farrell & Marion (2002); Hammitt & Cole (1998); lvanenko et al. (2022); Kuss & Hall (1991);
Kuss & Morgan (1980); Leung & Marion (1999); Li et al. (2005); Liddle (1991); Lynn & Brown
(2003); Nepal (2003); Olive & Marion (2009); Ozbek et al. (2023); Pickering & Hill (2007);
Queiroz et al. (2014); Rangel & Guerra (2013); Sun & Liddle (1991); Vashchenko et al. (2008);
Wolf & Croft (2014); Yan et al. (2014)

Risk management

Scholl-Grissemann et al. (2022)

Use in education context

Folmann (2013); Lima (2005)

Influence on local populations

Attali et al. (2023); Kastenholz & Rodrigues (2007); Li et al. (2005); Lu & Campbell (2008);
Moscoso-Sanchez et al. (2022); Vidal-Matzanke & Vidal-Gonzélez (2022); Vizuete et al. (2023)

Economic impact

Lukoseviciute et al. (2022)

Effects on health and well-being

Acevedo-Duque et al. (2022); Azmi et al. (2012); Davies et al. (2011); Lee et al. (2018); Mayr et al.
(2022); Muro et al. (2023); Nordbg & Prebensen (2015); Oh et al. (2019); Préchniak (2022); Skaliy
et al. (2023); Tangeland & Aas (2011); Wolf & Wohlfart (2014)

Experience, satisfaction and profile of the hiking tourist

Antouskova et al. (2013); Bruno et al. (2011); Chhetri et al. (2004); Cordeiro & Alves (2022);
Farias & Monserrat (2014); Geiger et al. (2023); Kastenholz & Rodrigues (2007); Kil et al. (2014);
Kim et al. (2022); Luo & Shang (2023); Molokac et al. (2022); Obradovi¢ & Tesin (2022); Ocafia et
al. (2013); Quack & Thiele (2022); Tacon & Firmani (2004); Torbidoni (2011); Torbidoni et al.
(2005); Wang et al. (2024)

Importance of hiking in natural areas

Arrowsmith et al. (2005); Chhetri & Arrowsmith (2002); Farias et al. (2005); McColl & Reilly
(1993); Rollins & Rouse (1992); Wallace & Smith (1997)

Trail condition assessment

Olafsdottir & Runnstrom (2013); Santarém et al. (2015)

Destination management or the structuring of the offer

Crublet & Paget (2022); Fortune & Gomet (2022); Wolf et al. (2012)

Trail carrying capacity

Alves (2021); Chang et al. (2023); Porto et al. (2013); Rocha et al. (2013); Serrano & Alarte (2008)

Source: Author’s Elaboration
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Given the increasing pressure on natural resources, especially in areas with sensitive
ecosystems and biotopes, exacerbated by the current global climate crisis, tourism has a dual
role to play. On the one hand, it contributes significantly to the aggravation of climate change,
and, on the other hand, it will be one of the sectors most affected by it (Gossling et al., 2024,
Lenzen et al., 2018; Peeters et al., 2024). These factors have reignited an old discussion on the
sustainability of the tourism system, especially in the environmental field (Hall et al., 2017,
Hall et al., 2020; Higgins-Desbiolles et al., 2019; Weaver, 2006). Climate change, pollution
and overexploitation of natural resources (Fletcher et al., 2020) are some of the main
concerns, leading several authors to consider that this is the right time to bring about changes
that will allow greater sustainability of the tourism system or a socio-technical transition
(Cohen, 2020; Sarkis et al., 2020; Wells et al., 2020).

Although hiking is considered an ecological or sustainable form of tourism, in many areas, the
level of demand and impact on ecosystems has increased significantly, however without
proper monitoring and planning (Havlick et al., 2016; Hockett, et al., 2017; Wolf et al., 2012).
It is therefore very important to determine and monitor the carrying capacity of hiking trails in
order to mitigate their impact on ecosystems, but also on the quality of the tourist experience
(Alves, 2021; Barrow, 2007; Fernandez-Villaran et al., 2020; Olafsdéttir & Runnstrém, 2013;
Peterson et al., 2018; Rogowski, 2019).

Among the most important indicators for determining the theoretical limits of use of natural
and/or protected areas in general and hiking infrastructure in particular, with a high level of
recognition and scientific validation, is the tourist carrying capacity (Buckley, 1999; Cole,
Manning, & Lime, 2005; Leung & Marion, 2000; Lime & Stankey, 1971; Marsiglio, 2017;
Zejda & Zelenka, 2019).

The assessment of the tourist carrying capacity of trails, considered a very useful tool
(Cifuentes, 1992; Lakspriyanti et al., 2020; Sari & Rahayu 2018; Zejda & Zelenka, 2019),
makes it possible to determine the maximum number of people that a trail (or set of trails) can
support without causing unacceptable impacts and irreversible changes to natural resources
(fauna, flora, soil, water, etc.), local communities and their cultural heritage, or the tourist
experience of the hiker (Garcia, 2003; Queiroz et al., 2014).

In order to understand the evolution of studies on a given topic, the bibliometric analysis of
scientific publications, which has become very popular in recent years (Donthu et al., 2021),
is a fundamental tool in the research process and is considered an essential method (Hashem
et al., 2023; Magadan-Diaz & Rivas-Garcia, 2022; Moscardi et al, 2017; Snyder, 2019),
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which allows the identification, analysis and evaluation of previous studies carried out on a
specific topic or field, and is a crucial factor in identifying the main trends and/or gaps in

scientific research.

The systematic literature reviews published so far deal with carrying capacity in tourism
destinations (Neves & Eusébio, 2021; Li et al., 2021), methods for assessing carrying capacity
in tourism and leisure destinations (Ajuhari, Aziz, Yaakob, Abu Bakar, & Mariapan, 2023),
its application to geological sites (Santos & Brilha, 2023) or for determining ecological
carrying capacity (Wang et al., 2017). However, although the previous systematic literature
reviews have made important contributions to the deepening of carrying capacity studies,
especially in the field of tourism, none of them has focused on its application in hiking
tourism, one of the most important types of tourism and leisure activities in nature tourism
worldwide, which is why it is important to understand the main research dynamics in this area
of scientific application.

3. Methods

This systematic literature review was conducted according to the Preferred Reporting Items
for Systematic Review Recommendations (PRISMA) guidelines (Li et al., 2021; Mundher et
al., 2022; Page et al., 2021; Perry et al., 2022; Pickering & Byrne, 2014; Tricco et al., 2016)
and adapted for this study. The use of the PRISMA protocol in systematic literature review
articles in the field of tourism is common, and there are several examples of its application
(Ajuhari, et al., 2023; Bruyn, Ben Said, Meyer, & Soliman, 2023; Cordes, Baumeister, &
Kéyrd, 2024; Estevao & Costa, 2020; Forero et al., 2023; Nanu et al., 2024; Pahlevan-Sharif
et al., 2019; Paskova et al., 2024: Pedrosa et al., 2022; Rogers et al., 2024; Sousa & Leite,
2022; Yanan et al., 2024). Thus, the main reasons for using this protocol (Liberati et al., 2009)
over other existing ones are based on the recognition of its scope, its wide use in the field of
tourism and its recognition as a consistent tool in systematic reviews of the literature (Forero
et al., 2023; Pahlevan-Sharif et al., 2019).

The research articles analysed were obtained by searching four scientific publication
repositories: SCOPUS, Web of Science (WOS), MDPI and Google Scholar (Table 2).
Considering the concept of propositional logic, through the meanings of words and/or
expressions and the inferential relationships between them, the search was carried out using
the keywords "carrying capacity and trail" OR "hiking and carrying capacity” OR "tourism
carrying capacity hiking" OR "hiking trail carrying capacity" OR "hiking tourism carrying

capacity".
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Table 2. Electronic search strategy applied

Database Terms Searched fields Filters Date
i Language: English
SCOPUS Title, Abstract and guag _ g
. . Keywords (Not applicable)
carrying capacity
and trail” OR “hiking Language: English
and carrying .
WOS capacity” OR Topic Document type:
« . . “Article” and
tourism carrying “Journal article” January 3rd,
capacity hiking” OR 2024

“hiking trail carrying Document type:

MDPI capacity” OR “hiking Title and Keyword “Article”
tourism carrying
Google capacity” .
Scholar (Not applicable) | patents and Citations
not included

Source: Author’s Elaboration

In order to include as many publications as possible, the selection criteria consisted in
choosing research articles published up to January 2024, written in any language, but with a
title or abstract in English. For each repository, references that did not meet the preliminary
criteria were not included. In the case of Google Scholar, the list of articles for each search
was saved and downloaded up to page ten. The documentary references collected from the
databases were then downloaded, even if they appeared in more than one of the repositories.
To ensure that the search was as broad as possible, articles with titles and keywords that did
not match the focus of the research were included. An initial total of 654 articles were

therefore considered (Figure 1).

The screening process was defined and planned by both authors and carried out by the first
author. The first screening process consisted of excluding duplicate articles. The second
screening process included original peer-reviewed articles related to the research topic.
Dissertations, review articles, methodological articles, conceptual articles, longitudinal
studies, technical reports and grey literature were excluded. It should be noted that most of
these excluded results were collected from the Google Scholar database. In addition, after the

analysis of each article, documents unrelated to the research topics were excluded.

In the final stage, the authors analysed the research together to reach a consensus on the final
number of articles to be included in the review. In the third screening process, in which 96
articles were considered valid, those that dealt with carrying capacity but did not apply to
hiking trails, were excluded. Fifty-eight articles dealing with carrying capacity assessment in

protected areas, parks, beaches, caves, ski resorts, geosites, safaris or mountain bike trails
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were excluded as they did not relate to the main focus of this study. As a result of the
screening process, 39 eligible articles were considered and included in the systematic

literature review.

After selection, the articles were categorised according to year of publication, first author,
journal name, country, field of study, method used to assess the carrying capacity of the

trail(s), number and type of correction factors applied.

Identification
SCOPUS Web of Science MDPI Google Scholar

(n=140) (n=281) (n=8) (n=225)
(n=654)
First screening

Papers after duplicates

(n=489)
Second screening
Papers excluded due to unrelated Papers excluded after duplicates, theses, review papers, method
focus and with reason papers, concept papers, longitudinal studies, technical reports

and grey literature removed
(n=327) e

(n=65)

Third screening

Papers screened Papers about carrying capacity but not applied to hiking trails

(n=97) (n=53)

Eligibility
Papers asseced for eligibility

(n=39)

Inclusion

Papers included in the systematic
review synthesis

(n=39)

Figure 1. Adapted PRISMA flowchart outlining the process and actions taken to compile research
papers (n means the number of research papers)
Source: Adapted from Page et al. (2021)
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4. Results and discussion

According to the methodology used, out of the universe of 654 articles, 165 were identified as
replicated, 327 articles were not related to the research topic, 65 articles were excluded due to
their typology (literature review articles, theses, posters, etc.), 58 were excluded because they
dealt with carrying capacity but not related to hiking trails, resulting in a total of 39 articles
considered eligible for inclusion in the systematic literature review. The details of the
publications, the location of the study, the landscape unit in which they occur, the methods
used, the correction factors applied, the authors and the temporal variation are analysed in this
section. The analysis of these indicators and their results will be crucial in defining the model
for determining the load capacity of hiking trails and the main correction factors to be applied

in future studies.

Based on the co-occurrence analysis of the terms included in the titles and abstracts of the
articles included in this systematic literature review, using the VOSviewer software, it was
possible to obtain a map (Figure 2) representing a network of the terms used and the links
between them, made up of 7 clusters and including 112 items or terms. The size of an
expression and the proximity of the keywords indicate a stronger relationship between them
(van Eck & Waltman, 2023).
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Figure 2. Map of clusters based on article titles and abstracts

Source: Author’s Elaboration
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4.1. Publication date and authors

The vast majority of referenced publications were published between 2013 and 2023 (89.7%),
with 61.5% referring to articles published between 2020 and 2023. Indeed, 2023 was the year

with the highest number of publications, a total of nine (23.1%), as systematised in Figure 3.

The distribution of articles by author, considering the first author of each publication
analysed, reveals a wide variety of researchers. In fact, in 89.7% of cases, the first author is
associated with only one publication. In only two cases, out of a total of four articles, does the
same first author appear in this capacity in two different articles, representing 10.3% of the
sample (Mota et al., 2021a; Mota et al., 2021b; Soria-Dias & Soria-Solano, 2015; Soria-Dias
& Soria-Solano, 2022).
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Figure 3. Distribution of publications by year

Source: Author’s Elaboration

4.2. Territorial scope

The 39 articles included in this study were applied in 21 different countries, with the majority
of studies applied in the American continent (25%), followed by the European continent (8%)
and Asia (6%). Brazil (9 articles), Mexico (5), Ecuador (3), Indonesia (3) and Portugal (3) are

the countries with the highest number of studies in the sample.

With regard to the geographical setting in which the carrying capacity studies applied to
hiking trails are carried out, 69.2% coincide with classified and/or protected areas, of which
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38.5% are national parks and 10.3% are natural parks (10.3%). Mountain and/or rural areas
that are not part of classified and/or protected areas (20.5%), peri-urban areas (7.7%) or
coastal areas (2.6%) complete the remaining landscape units covered by the studies analysed
(Figure 4).

45
40
35
30

25

20

15

10

s B B
. .

National park Other Natural patk Mountain or Coast Periurban
protected areas rural
Protected Areas Unprotected Areas

Figure 4. Distribution of landscape units studied by articles, in %

Source: Author’s Elaboration

4.3. Methods of carrying capacity determination

An analysis of the methods used to assess the carrying capacity of hiking trails in the 39
articles that were the subject of this study identified the use of eight methods. Their use was
studied, and it was possible to divide them into four main categories, three of which use

different methodologies and a fourth one that is the result of combining at least two of them.

The first group consists of two articles that address social carrying capacity through the use of
questionnaire surveys (Manning et al., 2002; Mota et al., 2021b). The second group, which
comprises the majority of publications, is based on the use of the Cifuentes (1992)
methodology, with a total of 33 articles using this approach, representing 84.6% of the sample
(Albayudi & Tiola, 2022; Anzaldua-Soulé et al, 2023; Bonillas & Garcia, 2022; Bustamante,
2021; Carvalho, Lemke, Mussury, Corréa, & Guimaraes, 2020; Castellanos, Alvarez,
Clemente, Ucha, & Fernandez-Truan, 2017; Castro-Barrantes, 2020; Cavalcante et al, 2023,;
de Sousa Melo, da Costa Silva, Horta, & de Souza Braga, 2020; Eduarte et al, 2021; Garcia-
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Trujillo et al, 2021; Gonzélez-Guerrero et al, 2014; Ledesma et al., 2023; Lee et al., 2019;
Maldonado & Montagnini, 2005; Marquez & Falcao, 2021; Mota et al., 2021a; Peihong et al.,
2023; Perez, 2016; Queiroz et al., 2014; Rios-Jara et al., 2013; Rocha et al., 2021; Salazar et
al., 2023; Sayan & Atik, 2011; Somarriba-Chang et al., 2006; Soria-Diaz & Soria-Solano,
2015; Soria-Diaz et al., 2022; Teixeira & Oliveira, 2015; Trakala et al., 2023; Veras et al.,
2022; Wiyono et al., 2018; Zambrano & Murillo, 2023). In this group, we can also observe
three variants in the application of the methodology of Cifuentes (1992). Of this group, 29
articles use the original formula defined by the author, integrating the calculation of the
physical carrying capacity (PCC), the real carrying capacity (RCC) and the effective carrying
capacity (ECC). Three other articles take a simpler approach, applying the methodology by
calculating the physical carrying capacity (PCC) and real carrying capacity (RCC) formula,
excluding the calculation of the effective carrying capacity (ECC) (Mota et al., 2021a;
Queiroz et al., 2014; Trakala et al., 2023). Finally, one of the publications (Ledesma et al.,
2023) defines the methodology as a partial application of the formula, opting only for the
calculation of the physical carrying capacity (PCC) (Table 3).

The third group includes only one article, which, although not referenced, adapts the
Cifuentes (1992) method to calculate the carrying capacity of a hiking trail using the formula
trail resistance (TR) and tourist flow (TF) (Janockova et al., 2015).

Finally, the fourth set, with a total of three articles, results in the combination of calculating
the carrying capacity of hiking trails by combining two different methods: (i) tourism carrying
capacity (TCC) and social approach (Rogowski, 2019); (ii) use-impact model (physical
carrying capacity and stakeholders survey) (Chang et al., 2023); and (iii) ecological carrying

capacity (ECC) and social carrying capacity (SCC) (Aktymbayeva et al., 2023).

These results are in line with the conclusions of other authors using similar approaches,
showing that the Cifuentes (1992) method is one of the most prominent methods for
determining carrying capacity (Ajuhari et al., 2023), especially when applied to hiking trails.

The articles using the Cifuentes (1992) method were published between 2005 and 2023, with
69.7% between 2018 and 2023. The remaining methods were used in articles published
between 2002 and 2023, with the majority (66.7%) after 20109.
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Table 3. Methods for carrying capacity assessment

Method Frequency

Social approach

Social carrying capacity (SCC) (user surveys) 2

Cifuentes method

Physical carrying capacity (PCC), real carrying capacity (RCC), and effective

carrying capacity (ECC) formula 29
Physical carrying capacity (PCC) and real carrying capacity (RCC) formula 3
Physical carrying capacity (PCC) formula 1

Adaptation of the Cifuentes method
Trail resistance (TR) and tourist flow (TF) 1

Combined approaches

Tourism carrying capacity (TCC) and social approach 1
Use-impact model (physical carrying capacity and stakeholders survey) 1
Ecological carrying capacity (ECC) and social carrying capacity (SCC) 1
Total 39

Source: Author’s Elaboration

4.4. Corrective factors and type of assessment result

In the methods analysed for determining carrying capacity, especially those that use (total or
partial) determination of the physical carrying capacity of hiking trails, the application of
correction factors varies from zero to 29 indicators, only in cases where at least the real
carrying capacity (RCC) is calculated. In the case of the two studies that used the social

approach method to determine carrying capacity, no correction factors were applied.

Most studies (41.7%) use three correction factors to calculate the carrying capacity of hiking
trails, 13.9% use five or seven indicators, and only 11.1% use the same number of correction
factors (6) as in the original study by Cifuentes (1992). At the extremes, one article does not
use any correction factors at all (it only determines the physical carrying capacity (PCC)
formula) (Ledesma et al., 2023), while another calculates 29 different correction factors
(Carvalho et al., 2020) (Table 4 and Figure 5).

Of the 37 articles using the Cifuentes (1992) methodology, adapting it or combining it with
other methods, only one uses the same correction factors as in the original study. The

remaining 32 articles apply this methodology in an adapted form, including different
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correction factors and/or excluding some of those present in the original study. However, in
these 37 studies, three (29.7%), five (24.3%), two (18.9%) or four (8.1%) of the six correction
factors defined by Cifuentes (1992) are applied, which shows the prevalence of the method
originally used. Among the most common correction factors added to the original method for
calculating the real carrying capacity (RCC) formula were "waterlogging"/"flooding"
(calculated in 14 studies), "exposed roots" (calculated in two studies) or "invasive plants”

(calculated in one study).

Finally, 35 studies evaluated the carrying capacity of hiking trails using the ratio of people per
route per day (89.7%), one article defined an analytical approach using the ratio of people per
hectare per day (2.6%) (Aktymbayeva et al., 2023), another defined results by analysing
people per trip per week (2.6%) (Chang et al., 2023) and another study determined carrying
capacity by analysing people per trip per year (2.6%) (Rios-Jara et al., 2013). One of the
articles (2.6%) did not specify the relationship between the determined carrying capacity and
its temporal approach (Mota et al., 2021).

4l

11.1

correction factors used

=0 =2 =3 =4 w5 =6 =7 =20 =wNotidentified

Figure 5. Number of correction factors used in research papers

Source: Author’s Elaboration
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Table 4. Correction factors referenced in research papers

Correction o Correction o
factor Frequency Yo factor Frequency Yo
Accessibility 24 17.4 Acceptance 1 0.7
Precipitation 21 15.2 DaT)age caused 1 0.7
y touch
Erosion 20 145 Recreational 1 0.7
development
Solar 15 10.9 Avallaplllty of 1 0.7
exposure guides
Temporary 14 10.1 Fragility 1 0.7
closures
Flooding 12 8.7 Management 1 0.7
Number of
Vegetal cover 3 2.2 plants 1 0.7
Wildlife .
disturbance 3 2.2 Invasive plants 1 0.7
Flora
disturbance 2 14 Preference 1 0.7
Exposed roots 2 1.4 Psychocomfort 1 0.7
Rock strength 2 1.4 Dry 1 0.7
. Types of
Risk 2 14 visitation 1 0.7
Satisfaction 2 1.4 Tolerance 1 0.7
Vulnerability
Wind 2 1.4 and status of the 1 0.7
protected area
Total 138 100 Total 138 100

Source: Author’s Elaboration

5. Conclusion

This systematic literature review on determining the carrying capacity of hiking trails
provides an overview of the subject and its importance in the current framework of tourism
system development, identifying the most commonly used methods, the correction factors
applied and new trends, the landscape units preferred for their application and the types of

approach to determining the carrying capacity of hiking trails.

With the overall aim of providing an overview of the subject for future research, the research

carried out aimed to understand the main dynamics of studies analysing the determination of
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the carrying capacity on hiking trails, to identify the chronology of interest in studies on the
carrying capacity applied to hiking trails, the landscape units and typologies of areas favoured
in the research analysed, the methods used to assess the carrying capacity on hiking trails, and

the number and typology of correction factors applied in determining the carrying capacity.

The systematic literature review carried out, consisting of 39 articles, identified an increasing
trend in studies on the carrying capacity of hiking trails, especially between 2020 and 2023, in
line with the growing concern about the environmental sustainability of the tourism system,
especially in relation to natural and/or protected areas, which are considered more vulnerable
to the negative impacts of overuse of hiking trails (and other recreational activities).

In particular, the method used to determine the carrying capacity of trails is that of Cifuentes
(1992), with particular emphasis on determining the physical carrying capacity, favouring the
correction factors defined in the original methodology, but with the introduction of other
indicators considered important in determining the carrying capacity. However, a large
number of studies use only half of the correction factors defined by Cifuentes (1992), which
could lead to more permissive results in the use of trails. Among the most common correction
factors added to the original Real Carrying Capacity (RCC) formula are
"waterlogging"/"flooding"”, "exposed roots” or "invasive plants". Finally, this research
concludes that most studies favour the ratio of people per trip per day to determine carrying

capacity.

However, this systematic literature review has some limitations that should be considered.
Firstly, the choice of keywords may have excluded a number of studies using other terms that
are less common in European and/or Western research for the terms "hiking™ and “carrying
capacity". Secondly, the restriction to English in article titles or abstracts may have excluded
research published in other languages. Finally, the application of the PRISMA protocol and
the exclusion of master's dissertations and doctoral theses may have had a negative impact on
the number of publications, given the density of a study on the carrying capacity of hiking

trails, which usually involves a large number of pages.

Considering the scientific gap that exists in the comparison between the carrying capacity
indexes calculated for hiking trails and the effective demand, it is important to carry out this

analysis in future studies.

On the other hand, for future research, it would be important to test the methodology most

frequently used in carrying capacity studies applied to hiking trails (Cifuentes, 1992), revising
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the correction factors according to the area analysed and based on the indicators added to the
original methodology. In order to verify the validity of the model and its practical
applicability, it is essential to test its application in conjunction with the monitoring of the
analysed hiking trails, with the aim of analysing trends and presenting proposals to mitigate
overuse (temporary or permanent) of hiking trails.
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