
Citation: Cheng, X. A Review of

Empirical Studies of Cultural

Ecosystem Services in National Parks:

Current Status and Future Research.

Land 2023, 12, 1912. https://doi.org/

10.3390/land12101912

Academic Editors: Carmen

Delgado-Viñas, María L. Gómez-

Moreno, Marta Martínez-Arnáiz,

Eugenio Baraja-Rodríguez and

Álvaro Daniel Rodríguez Escudero

Received: 15 September 2023

Revised: 9 October 2023

Accepted: 11 October 2023

Published: 12 October 2023

Copyright: © 2023 by the author.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

land

Review

A Review of Empirical Studies of Cultural Ecosystem Services
in National Parks: Current Status and Future Research
Xin Cheng

Department of Urban Planning and Landscape Architecture, Xihua University, 999 Jinzhou Road, Pidu District,
Chengdu 610039, China; xin.cheng@mail.xhu.edu.cn; Tel.: +86-159-0814-2467

Abstract: Cultural ecosystem services (CES) provided by national parks (NP) have been increasingly
recognized and appreciated by the public and researchers. However, they are often under-represented
in ecosystem services evaluations due to their intangible nature. As a result, their application in
supporting NP conservation and management remains limited. To map the knowledge generated by
CES within NP and to support NP practices, this study conducted a review of 199 empirical studies
to identify the geographic distribution of research, specific NP habitats/ecosystems that supply CES,
frequently addressed CES subcategories, CES evaluation methods, and challenges and prospects
for future studies. The results revealed the following: a disparity exists in the global distribution of
studies, and the majority of research is conducted in Europe and the USA, with limited knowledge
about CES in developing countries. Studies on CES derived from specific NP habitats/ecosystems are
limited, and not all the services have received equal attention. Multiple evaluation methods have been
employed to assess CES, primarily relying on non-monetary approaches. Among these, participatory
mapping-related methods and social-media-based methods are widely favored by researchers. Based
on those findings, this study makes the following recommendations: (1) further research is needed in
order to investigate a wider range of NP habitats/ecosystems worldwide, especially in developing
countries; (2) comprehensive evaluation methods should be employed, considering all services,
especially those less addressed; (3) more diverse methods for evaluating CES should be developed,
with a particular emphasis on combining various methods to enhance evaluation accuracy; (4) the
use of diverse techniques, such as machine learning for social-media-based methods, is encouraged
to support data collection and processing to improve the efficacy of evaluation; (5) further studies on
the relationships between CES and NP features can assist stakeholders in more effectively addressing
CES by enabling the management and adjustment of these features; (6) future studies should integrate
CES evaluation into an ecosystem services framework to support application in NP conservation and
sustainable management.

Keywords: national parks; cultural ecosystem services; evaluation methods

1. Introduction

In recent decades, visits to national parks have rapidly increased worldwide [1,2]. Na-
tional parks (NP) provide diverse ecosystem services, including provisioning services (e.g.,
wood, water), regulation services (e.g., pollination regulation, air regulation), supporting
services (e.g., biomass production, nutrient cycling), and cultural services [3]. Cultural
ecosystem services (CES) refer to those non-material benefits people obtain from ecosys-
tems [4]. The concept has garnered growing acknowledgment as a useful tool with which to
support environmental management and decision making [5–8]. Moreover, CES are closely
related to humans and have the potential to enhance public awareness of, and motivation
for, environmental conservation [9,10]. NP provide a variety of CES, for instance, NP
provide opportunities for individuals to experience nature, engage in recreational activities,
appreciate scenic beauty, and enhance their health and well-being, all of which are highly
valued and appreciated by the public [2,11,12]. Moreover, nature-based tourism, one of
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the CES, plays a pivotal role in generating significant income for national parks, thereby
contributing to a sustainable conservation solution [13]. Furthermore, national parks con-
tain numerous cultural landscapes. The concept of the cultural landscape encompasses a
wide array of expressions reflecting the interplay between humanity and the natural world,
yielding a multitude of CES. This paper adopts the definition of the cultural landscape
proposed by the U.S. National Park Service, which characterizes it as a geographical ex-
panse encompassing cultural and natural elements, along with the wildlife or domesticated
animals within, linked to a historical event, endeavor, figure, or displaying other examples
of cultural or aesthetic significance. For instance, Maldonado et al. [14] highlighted the
presence of diverse cultural heritage and the extensive cultivation of traditional agricultural
systems, including olive groves and other crops, within protected areas and national parks.
Cultural landscapes serve as a nexus between nature and culture, encompassing both tangi-
ble and intangible heritage, as well as cultural and biological diversity [15,16]. Nevertheless,
the examination of the cultural aspects of protected areas or national parks has progressed
slowly and has proven to be intricate. For instance, in most European countries, there is a
lack of fundamental identification, inventories, and assessments of cultural landscapes and
their associated values within protected areas. Furthermore, cultural values currently have
a limited role in Natura 2000 delineation and management, underscoring the insufficient
attention dedicated to cultural landscapes [17–19]. Protected areas and national parks have
been established worldwide with the primary objective of preserving biodiversity and
regulating land use changes. However, managing such areas becomes more challenging in
regions dominated by cultural landscapes. These multifunctional landscapes, characterized
by cultural features, sustain rich biodiversity and a variety of CES through traditional
cultural practices. Managing such landscapes has proven to be a complex task [20]. The
introduction of CES assessment promotes collaborative efforts among various stakeholders
involved in protected area management. Collaboration, cooperation, and education are
crucial elements in this endeavor [21]. Developing innovative approaches that foster a
comprehensive understanding of CES within NP will enhance the capacity for more ef-
fective and holistic conservation. However, cultural landscapes are often inadequately
inventoried and evaluated within protected natural areas. For example, Vlami et al. [19],
in their assessment, found that Greece’s primary system of protected natural areas fails
to account for “cultural values”, leading to the exclusion of numerous significant cultural
landscape features such as archaeological sites and traditional settlements that are in close
proximity to or adjacent to these protected zones.

Moreover, the dual function of NP as both tourist and recreational destinations and
tools for nature conservation has brought to the forefront concerns regarding environmen-
tal issues in these vulnerable protected areas [22,23]. For example, studies conducted by
Balmford et al. [24] and Aronson et al. [25] have demonstrated that the recent surge in
visitation to places such as U.S. national parks is associated with deliberate or inadver-
tent visitor behaviors that can harm the natural resources essential for the CES linked to
well-being. Gutzwiller et al. [26] also found that recreational activities in NP have been
correlated with declines in biodiversity, including the loss of wildlife, soil, and vegetation.
This is why, despite NP being the most commonly employed policy tool for biodiversity
conservation, the effective management of NP is frequently hindered by conflicts primarily
linked to the social impacts imposed on local communities and other users as a result of
their establishment [3]. Therefore, there is an urgent need to devise better conservation
mechanisms that provide clear benefits to people, and capitalizing on CES evaluation may
be one way to achieve this goal. The identification of CES furnished by NP and the strategic
alignment of management efforts with local concerns can foster trust, garner increased
political backing, and ultimately lead to improved environmental outcomes.

At present, the ecosystem services paradigm has been employed to bridge disciplinary
boundaries and justify conservation action. However, despite widespread recognition
that CES is significant in informing stakeholders and decision makers regarding envi-
ronmental conservation and management, it too-often remains absent from ecosystem



Land 2023, 12, 1912 3 of 19

service assessments [27,28]. This risks a lack of understanding and consideration of CES
by decision-makers. Moreover, ecosystem service research has long been dominated by a
monetary interpretation of value, neglecting other social perspectives on the importance
of ecosystems for human well-being for a long time. To integrate into the ecosystem ser-
vices framework and support decision-making, it is essential to identify the CES that are
provided. [29]. However, evaluation of CES remains one of the most difficult and least
accomplished tasks due to their abstract characteristic [30]. The limited availability of
data presents a significant barrier to assessing CES, and the data primarily need to be
collected through detailed and specialized surveys [31,32]. Furthermore, the demarcation
between various CES categories is often unclear, potentially resulting in issues related to
double-counting [30]. For instance, recreation and aesthetics frequently co-occur, making it
challenging to differentiate the true value of each service [33]. Sets of CES that commonly
co-occur are referred to as “bundles”, and the interactions between these services can occur
as trade-offs, where the enhancement of one service leads to a decline in another, or as syn-
ergies, where the utilization of one service directly enhances another. These complexities
add to the challenge of assessing CES [34,35].

In recent decades, significant efforts have been dedicated to the development of
methods and tools for assessing CES [30,36–38]. The evaluation of CES has its origins in
economic realms during the 1970s and 1980s [39]. Braat et al. [36] and Hirons et al. [38]
succinctly categorized these methods into monetary and non-monetary approaches. Mon-
etary methods refer to evaluation outcomes expressed in monetary terms. For instance,
“market price” is a monetary method used to estimate the economic values of CES by
considering the prices of products bought and sold in the market, such as entrance fees
paid at parks for calculating recreation and ecotourism. Non-monetary methods, such
as interviews, are frequently employed to gain a deeper understanding of how and why
individuals value CES, which can facilitate a better comprehension of those ignored CES
such as a sense of place or inspiration. Furthermore, Spangenberg and Settele [40] and
Christie et al. [37] categorized evaluation methods based on revealed preference and stated
preference classifications. For instance, the revealed preference method involves observing
actual markets associated with CES or analyzing behaviors and documents to indirectly
deduce human preferences for CES; on the other hand, the stated preference method entails
creating a hypothetical market and directly asking respondents to express their willingness
to pay for CES, or directly inquiring about their values to assess CES. With the development
of evaluation methods, diverse CES evaluation studies have been conducted within NP,
targeting various specific habitats/ecosystems, such as forests [41,42], mountains [11,43],
lakes [11,44], coastal areas [45,46], and more. For instance, Angradi et al. [44], in the Great
Lakes Areas, conducted their evaluation by analyzing photographs shared on social me-
dia. Yoshimura and Hiura [47] utilized geotagged photos to map the aesthetic value of
landscape in NP in Hokkaido.

While there has been a growing focus on addressing the issue of CES evaluation,
a systematic review of CES generated by NP is conspicuously absent. Therefore, this
paper aims to conduct a systematic literature review on empirical studies about CES
within NP to elucidate the current state of knowledge. Specifically, this study focuses
on the geographic distribution of empirical studies, specific habitats/ecosystems that
supply CES, subcategories frequently addressed, the implications and applications of
evaluation methods, identification of knowledge gaps, and the challenges and prospects
for future studies.

2. Methods
2.1. Literature Selection

A systematic literature review was conducted based on two databases—ISI Web
of Science and Science Direct—using the search terms “national park*” AND “cultural
ecosystem service*” in titles, abstracts, and key words. This study sets the timespan from
2005 to 2022 because the significant Millennium Ecosystem Assessment synthesis reports
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was released in 2005, which officially highlighted the concept of CES, after which it gained
increasing attention from the mainstream.

The review resulted in a total of 490 references from Science Direct and 110 references
from ISI Web of Science. This study further eliminated the gray literature, duplicates, and
non-English language, leaving 528 papers. Then articles were initially screened, and articles
were excluded when the contents bore no relation to NP and CES. For example, studies
about urban parks were excluded, such as the studies by Campbell et al. [48], Tuhkanen
et al. [49], and Zapata-Caldas et al. [50]. Then, the remaining 262 articles were read in
detail. This study further excluded 63 studies that were primarily conceptual or lacked any
pertinent empirical elements, as the primary objective was to review empirical studies to
provide evidence to support practice. Ultimately, a total of 199 articles were selected as the
representative dataset for the analysis. Table 1 shows the literature selection process.

Table 1. Literature selection process.

Source Number of Papers

Paper search in ISI Web of Science 110
Papers search in Scopus 490

Removing duplicates, gray literature −72
Initially text screening −266

Thorough Full-Text Screening −63
Analysis studies 199

2.2. Classification of Identified Papers

This study provided a comprehensive characterization of each paper by using the fol-
lowing attributes: (1) geographic distribution of studies; (2) the specific habitats/ecosystems
of NP; (3) the specific CES categories addressed; and (4) methods employed for evaluating
CES within the paper.

2.2.1. Geographic Distribution

This study recorded specific geographic locations during the process of reviewing
each paper. Specifically, this study recorded the country in which the study was conducted,
thereby delineating the geographic distribution. If a study was conducted in several
countries, this study noted its location using a regional description, such as “EU continent”
or “Asia continent” if the studies were conducted in a same continent, or “Globe” if the
studies were conducted in different continents.

2.2.2. Habitats/Ecosystems of National Parks

Researchers have different focuses on different NP habitats/ecosystems based on their
backgrounds and research purposes. For instance, Karrasch et al. [51], Sandhu et al. [52],
and Ruiz-Frau et al. [45] focused on coasts. Sherrouse et al. [27] focused on forests, and
Dobbie [53] focused on wetlands. Meanwhile, many researchers took NP as a whole as
their topic of study, which includes various habitats. For example, Nahuelhual et al. [54]
researched national parks, includes various ecosystems such as lakes, rivers, waterfalls,
volcanoes, snow patches, pristine forests, and hot springs.

With the aim of characterizing NP classes, this study included all the scopes mentioned
above and proposed that NP types include the follow: (1) specific NP types, such as
forests, coasts, wetlands, or mountains, which were categorized separately and recorded
accordingly; and (2) “national parks”, which was recorded as an independent type when
studies did not specifically target specific habitats but instead considered the national park
as a whole, as exemplified by Nahuelhual et al. [54].

2.2.3. Classification of CES Categories

Standardized classifications have been proposed by the Millennium Ecosystem As-
sessment (MEA, www.millenniumassessment.org, accessed on 10 October 2023), the
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Common International Classification of Ecosystem Services (CICES, http://cices.eu, ac-
cessed on 10 October 2023), and The Economics of Ecosystems and Biodiversity (TEEB,
www.teebweb.org, accessed on 10 October 2023), which include categories such as aesthetic,
recreational, and inspirational values. These categories are increasingly recognized as a
comprehensive framework which can and should be adapted to local contexts [55]. To
ensure consistency in the understanding of CES, this study selected the definitions and
classifications by the MEA, which have consistently been referenced and emphasized in
numerous studies.

These categories encompass the following: recreation and ecotourism; aesthetic values;
cultural diversity; spiritual and religious values; knowledge systems; educational values; in-
spiration; social relations; sense of place; and cultural heritage values. Knowledge systems
and educational values were combined into one category and recorded as “educational
values” because of their similarity [56]. Moreover, this study identified additional types
and integrated them into the MEA classification system. Categories that did not align with
the classification criteria were excluded. Additionally, when researchers referenced CES as
a standalone entity without specifying a particular type in their studies, it was recorded as
a separate category “General CES”.

2.2.4. Classification of CES Evaluation Methods

This study systematically reviewed the methodologies employed for assessing CES in
each respective paper. Drawing upon existing CES evaluation studies by Christie et al. [37],
Hirons et al. [38], and Cheng et al. [30], etc., the CES evaluation methods were systematically
categorized into monetary methods and non-monetary methods. Subsequently, an iterative
approach was employed to meticulously evaluate the methods utilized within each of the
reviewed papers and obtain a final set of methods. Ultimately, the methods employed in
the reviewed papers were counted. If more than one method was used in one paper, they
were recorded.

3. Results

The results presented in this review are derived from two databases, and details are
provided in the Supplementary Materials. The 199 publications included in this review
were published within the last decade, and none were found prior to 2012 (Figure 1).
Following this study, the results are presented in four key aspects, addressing the research
questions and constructing a knowledge map. These aspects encompass the geographic
distribution, the habitats/ecosystems of NP, the types of CES assessed, and the evaluation
methods employed in the studies.
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3.1. Geographic Distribution

The reviewed studies predominantly focused on Europe, with 77 studies, followed by
Asia and North America, with 41 and 24 studies, respectively. Africa contributed 20 studies,
with the majority of them concentrated in South Africa, totaling 13 studies. Figure 2 further
highlights the top 10 countries, with the USA leading the list with 20 studies. The UK
was the second-highest-ranking country, with 14 studies, and south Africa ranked third,
with 13 studies. Additionally, five papers encompassed cross-studies conducted in various
countries and at the global level.
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Figure 2. Geographic distribution of studies.

3.2. Habitats/Ecosystems of National Parks

Clearly, over half of the studies primarily focused their research efforts on NP as a
comprehensive category (122 studies), followed by forests with 22 studies, coastlines with
15 studies, and bodies of water (such as lakes and rivers) with 11 studies. The remaining
studies were directed towards mountains, marine areas, wetlands or islands, and others.
Please refer to Figure 3 and the Supplementary Materials for more details.
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3.3. CES Categories

Figure 4 shows that 76 studies were exclusively dedicated to a single service, while
69 studies concurrently explored multiple categories of cultural services. Furthermore,
54 studies comprehensively investigated cultural services as a whole. Figure 4 also illus-
trates that recreation and ecotourism held the foremost position with 126 studies, followed
by aesthetic values with 66 studies, spiritual and religious values with 41 studies, edu-
cational values with 40 studies, and cultural heritage values with 40 studies. In contrast,
cultural diversity, social relations, and inspiration received comparatively less attention,
with 4, 15, and 20 studies, respectively.
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3.4. CES Evaluation Methods

Twenty methods were employed for evaluating CES within national parks. Figure 5
illustrates that studies primarily focused on CES predominantly relied on non-monetary
methods, totaling 15 methods. Social-media-based methods ranked first, with 49 studies.
Various social databases were leveraged, including platforms such as Facebook, Flickr,
Google, Strava, Wikilocs, and others, to collect relevant data. For instance, Angradi et al. [44]
downloaded photos from the photo-sharing sites Flickr, Instagram, and Panoramio to
evaluate the ecosystem benefits of the Great Lakes areas. Other non-monetary methods,
such as interviews and questionnaires, were extensively employed, with 42 and 33 studies
making use of these methods, respectively. In addition, quantitative calculations were also
prevalent, featured in 37 studies, which assessed CES through the utilization of metrics
or indicators. For instance, Tarolli et al. [57] employed the quantity of nature recreation
facilities as an indicator of recreational values. Moreover, there was notable interest in
methods associated with participation and mapping techniques, such as participatory
mapping (14 studies) and public-participation Geographic information systems (13 studies).

Additionally, this study identified five monetary methods, with “travel cost” being
the most frequently employed, featured in 11 studies. A comprehensive list of methods
and corresponding examples can be found in Table A1. Furthermore, it is worth noting that
more than half of the studies relied on a single method, with only 50 studies incorporating
multiple methods. The integration of different methods encompasses a combination of
non-monetary methods, a combination of monetary methods, and a combination that
incorporates both monetary and non-monetary methods. For instance, Orenstein et al. [58]
employed a combined approach, integrating focus group discussions and scenario sim-
ulation methods utilizing an immersive visualization theater (IVT). This methodology
aimed to investigate how individuals perceive and value the CES offered by the natural
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landscapes within Israel’s Carmel Forest National Park. In the IVT setting, 10 focus group
discussions were facilitated, wherein a sequence of high-resolution photographs was pro-
jected. Participants were asked, both in written form and orally, to select the scenes where
they would prefer to spend their time and subsequently provide explanations for their
choices. For further information, please refer to the Supplementary Materials.
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4. Discussion

In this section, we begin by examining the lessons and challenges gleaned from the
existing research on CES within NP as indicated by the results. The discussion focuses on
the geographical locations and the NP ecosystems under investigation, the categories of
CES that have been assessed, and the methods employed in evaluation. Subsequently, this
study offers recommendations for prospective research directions within the context of
CES in NP.

4.1. Lessons and Challenges
4.1.1. Geographic Location and Habitats/Ecosystems

Knowledge about CES within NP is recent but has been rapidly increasing, particularly
over the past decade, with the exception of a notable decline in 2021 due to the impact of
the COVID-19 pandemic. Despite the concept’s long-standing existence, empirical studies
on CES assessment within NP were notably absent between 2005 and 2012. This absence
may be attributed to the initial neglect and gradual development of CES assessment during
that period. Furthermore, there exists a notable geographic disparity in knowledge, with
the majority of studies concentrated in European countries and the USA. Research in
developing countries, with the exceptions of China and Brazil, has been relatively limited.
This geographical bias can be attributed to the early establishment of national parks and
the extensive history of research in Europe and the USA. Additionally, this trend may be
connected to the concept of CES having its roots in European and American countries.
Furthermore, it us worth noting that this study did not review non-English language
publications. This narrow linguistic scope may have contributed to the geographical bias.

Moreover, this study reveals that CES was examined in various national parks. The
majority of these assessments treated national parks as a broad category and conducted a
general evaluation of NP. However, evaluating a national park as a single entity poses a
challenge, especially when it contains diverse ecosystems, potentially causing inaccuracies
and uncertainties of the evaluation outcomes, consequently rendering them unsuitable
for informing decision-making processes. In addition, forests and coasts were the most
frequently assessed specific ecosystems. This may be due to the increasing popularity
of nature-based tourism in recent years [59–63]. Research on other types is still limited.
Cultural landscapes are barely mentioned in terms of this review study. Cultural landscapes
encompass a wide range of CES, and the intricate interplay among these CES, as well as
their connections to other ecosystem services, render their assessment more challenging.
Maldonado et al. [14] also pointed out that coordinating the management of biodiversity
conservation and CES such as agriculture on a regional scale involves multiple admin-
istrations, complicating the planning of these landscapes. Nonetheless, the introduction
section has highlighted the importance of cultural landscapes within protected areas and
national parks, as they play a pivotal role in delivering CES. These considerations amplify
the complexities that future studies will encounter.

In addition, there is a scarcity of studies investigating the impact of NP features on
the provision of CES. This knowledge is of paramount importance as it offers NP planners
and managers the chance to preserve synergies and modify trade-offs by directing their
attention toward NP features. It also assists stakeholders in more effectively addressing
CES by facilitating the management and adjustment of these features. Designers, planners,
and managers can use scenario-based modeling to anticipate changes in CES trade-offs or
synergies resulting from various human interventions.

4.1.2. Assessed CES Categories

In national parks, all types of CES were examined, and the majority of studies chose
MEA classification. This preference can be attributed to the MEA’s distinction as the
pioneering effort in categorizing ecosystem services, thereby establishing a robust foun-
dation for the initiation of research and practical applications in the realm of ecosystem
services [64]. However, it is notable that the use of MEA definition and classification may
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lead to overlook some studies that are about CES in NP, which do not narrowly use CES
and NP as their keywords.

In addition, in terms of the distribution of CES types, this study revealed that studies
predominantly focus on recreation and ecotourism, as well as aesthetic values, which
aligns with similar results found in other existing urban studies [65]. Other services gained
less attention, such as sense of place and inspiration, which were occasionally omitted by
researchers due to their perceived complexity in measurement, as exemplified in the study
conducted by Ribeiro and Ribeiro [56]. In addition to the quantifiable services mentioned
earlier, scholars emphasized the equal significance of all services. They stressed that
stakeholders should bear in mind that advocating for the importance of CES in decision-
making does not imply prioritizing one over another [66]. It is crucial to consider all
services comprehensively to provide better support for NP practical applications.

Moreover, the challenge lies in the development of various classifications aimed at
elucidating CES, which, in practice, prove intricate to articulate and investigate. The
task of expressing abstract concepts such as “sense of place” or “knowledge system” in
precise terms is notably arduous, frequently resulting in issues of incommensurability.
Consequently, while classifications play a pivotal role in assisting scholars in identifying
CES, there is a pressing need for future classification studies to place a heightened emphasis
on comprehending the inherently intangible nature of CES.

4.1.3. CES Evaluation Methods

In NP studies, non-monetary methods, particularly interviews and questionnaires,
were more frequently employed to assess CES. These methods emphasize the preferences
and perceptions of people, possibly due to the fact that CES are seen as closely tied to
human experiences. These findings are similar to those discovered in assessments of CES
within studies focusing on urban green infrastructure [65]. In Np studies, researchers have
innovated interview methods to closely connect people with nature, aiming to increase the
accuracy of assessing outcomes, such as through “walking interviews”. For example, the
study by Teff-Seker et al. [67] demonstrates how embodied interviews, carried out while
walking in natural environments, capture real-time intuitive and grounded perceptions
and reactions to four different ecosystem types and their associated services.

Developing methods that can comprehensively and accurately capture the CES, which
highly rely on people’s perception and preference, is of paramount importance [68]. Such
methods are crucial for strengthening the conceptual foundation of CES and supporting
the evaluation, management, and decision-making processes related to Np and other
protected areas. Participatory mapping methods have gained increased attention and
usage in NP studies, variously called participatory mapping, PGIS, PPGIS, and VGI.
These methods can be considered a valid approach to identifying CES, provided that
the values identified are associated with locations that have a direct or indirect impact
on human well-being [69]. Identifying the values and hotspots associated with locally
perceived CES and establishing connections regarding access and benefit-sharing among
planners/authorities, potential users, and local communities can facilitate the develop-
ment of trust at the local level, enhance conservation effectiveness, and pave the way for
innovative co-management arrangements.

However, conducting a comprehensive empirical stakeholder analysis can be time-
consuming and resource-intensive. To address this limitation, social-media-based methods
have garnered significant attention in NP studies, as shown in Figure 6, which is based
on the social media data from various resources to assess CES. This change reveals that
social media data are transforming environment science. With over half of the global
population engaged in social media platforms, unprecedented amounts of user-generated
data are revolutionizing the understanding of human interactions with the natural world.
Social media encompass text, images, and accompanying metadata, which may include
details such as the posting time or the geographic location of a photograph. Social media
photographs from social platforms such as Facebook or Flickr have already proven useful,
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for example, in obtaining information on visitor preferences or activities in national parks
to indicate CES [70]. Analyzing social media data in the context of CES can be time-
consuming and costly, particularly when relying on manual classification of images or text
shared by people. Therefore, some researchers have explored the use of deep learning
models, specifically convolutional neural networks, to identify elements related to CES
in photos. For instance, Cardoso et al. [71] employed a deep learning model to automate
the classification of natural and human elements relevant to CES from images on Flickr
and Wikiloc. This method demonstrates significant potential for utilizing deep learning
to automate the classification of human–nature interactions and elements in social media
content, thereby aiding researchers and stakeholders in deciphering CES distributions,
benefits, and values. However, the majority of studies focus on using social media to
understand recreation values within parks, with less attention on those less addressed CES,
as services such as sense of place and spiritual values cannot be explained solely by images.
Methods should be combined to increase the accuracy of CES evaluation. Furthermore, it is
essential to acknowledge that this emerging field faces challenges related to limited data
access and ethical concerns about potential data misuse. The use of social-media-based
methods plays a crucial role in understanding large-scale human–nature interactions. It
allows for the observation of dynamics in social–ecological changes and the exploration of
collaborative value construction associated with nature. However, challenges regarding
data accessibility highlight the scientific community’s responsibility to strike a balance
between research transparency and privacy protection while promoting inclusivity. This
issue contributes significantly to the broader societal discussion concerning the use of
social media data in sustainability science and for the greater good. Future studies should
consider these aspects. Additionally, while a substantial portion of social-media-driven
research supports broader conservation efforts and improved environmental management,
it is important to recognize that the high spatial and temporal resolution of the data also
poses risks of misuse and unintended consequences. Moreover, using social media to
identify scenic or unique locations may lead to sudden increases in visitation, potentially
causing environmental degradation and a diminished visitor experience at sites ill-prepared
to handle such high levels of activity.

Other methods such as scenario simulation also have potential in assessing CES, as
in the example given in Section 3.4, Orenstein et al. [58] used IVT to explore how humans
use and value CES by choosing different scenes. However, a challenge that could arise is
that the results of evaluations via monetary and non-monetary methods are not always
consistent. Various methods should be assessed and compared to ensure the consistency of
evaluation outcomes. In addition, an increasing number of studies are adopting multiple
methods, with one method often complementing another as a supplementary approach. As
shown in the results, 51 studies used more than one method. For example, Sinclair et al. [72]
combined monetary and non-monetary methods to evaluate recreation by integrating the
metadata of geotagged photographs from social media into single-site, individual travel
cost models for 67 Italian protected areas. One method often complements another as a
supplementary approach to enhance the evaluation outcomes. However, the challenge lies
in improving evaluation efficiency.

4.2. Research Directions

NP play an increasingly important role in ecological conservation and sustainable
uses of natural resources from both political and practical perspectives [73]. The awareness
of the importance of CES in sustaining well-being and economic wealth has increased the
significance of the CES evaluation in NP [74]. Given the challenges outlined above, this
study delves into prospective avenues for future research in the field of CES within NP,
offering recommendations in this section.

(1) Future studies should focus on broadening the scope of investigation in developing
countries, and this study encourages more cross-regional and global studies. Additionally,
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this study encourages more studies to be conducted in various NP ecosystems and habitats,
such as cultural landscapes.

(2) Given that classifications play a crucial role in assessing CES, there is an urgent
requirement for upcoming classification studies to prioritize the comprehension of the
inherently abstract nature of CES, especially those less addressed services. Furthermore, it
is worth noting that this study did not delve into the relationships among various CESs,
including bundles, trade-offs, and synergies among CESs. The complex relationships
between CES can lead to either positive or negative changes in the provision of various
services in response to policy or environment change. This aspect represents a significant
and challenging area that can enhance the accuracy of evaluation results. Additionally,
it adds complexity to the practical application of CES. Comprehensive exploration of the
trade-offs and synergies among different types of CES, particularly within NP, remains
an area that requires further investigation. Furthermore, it is essential for NP planners
and managers to understand the CES trade-offs influenced by their decisions because, in
certain situations, a trade-off may be a deliberate choice, while in others, trade-offs may
arise inadvertently.

In addition, the numerous positive and negative relationships among various services
underscore the intricate nature of their interactions. For instance, studies by Turner et al. [75]
highlighted a particularly noteworthy observation: cultural services exhibited positive
correlations with one another and with regulating services, indicating synergistic or, at
the very least, non-antagonistic relationships. In contrast, the agricultural provisioning
services (ANIMALS and CROPS) generally displayed negative relationships with cultural
and regulating services. Their studies demonstrated a pronounced inclination towards
trade-offs between cultural and regulating services on one hand and provisioning services
on the other, while also uncovering the potential for regulating and cultural services to
foster synergistic relationships. The study of relationships between different ecosystem
services is also a significant and challenging work. Exploring the relationships among
various ecosystem services represents a not only significant but also challenging research
endeavor. Therefore, it is advisable to consider exploring this as an independent research
avenue in the future.

(3) It is imperative to foster the development of additional methods and to explore
their application further, aiming to enhance the evaluation of CES and thus to bolster
the accuracy of outcomes within the NP context. This study highlights the participatory
mapping-related methods and social-media-based methods to offer valuable insights into
CES evaluation. On one hand, methods such as participatory mapping and social-media-
based approaches prove valuable in NP management by identifying key areas. However, it
is crucial to note that using social media to pinpoint scenic or unique locations can result in
sudden spikes in visitation, causing environmental stress and a reduced visitor experience
at sites unprepared for such high levels of traffic. To address these concerns, researchers
should exercise discretion and avoid sharing precise coordinates of rare discoveries, such as
endangered locations, exceptional natural and cultural attractions, and fragile ecosystems.
In addition, it is important to acknowledge that neither method, when used in isolation, is
flawless. Therefore, this study highly encourages the integration of these methods with
other methods or techniques to achieve a more comprehensive evaluation. New techniques
such as machine learning or deep learning can be incorporated with social media methods
to enhance the efficiency of the evaluation processes through the analysis of extensive data
collected from social media platforms. Methods should undergo testing to confirm the
applicability of the data and assess the replicability of the techniques. Diverse methods
should be tested to ensure the high consistency of results, and it is an interesting topic for
future research to study evaluation results based on different methods.

(4) This study encourages further research on integrating CES evaluation into the
ecosystem services framework to support the practice of CES assessment in national parks.
As future work, it would be beneficial to investigate the supply and demand dynamics
of CES in order to explore potential trade-offs or synergies among various end-users,
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including tourists and local communities, and to assess their impact on CES delivery.
Additionally, forthcoming studies should emphasize the significance of cultural landscapes
and landscape features associated with CES, thus advocating for the conservation and
sustainable management of national parks.

5. Conclusions

Elaborating on the cultural benefits that humans derive from national parks through
a CES assessment is an emerging and crucial field that connects human well-being to NP.
Converting these benefits into actionable concepts for environmental decision-makers and
managers is a challenging yet vital task in supporting NP practices. To achieve this goal,
this study conducted a literature review of existing empirical studies to map the entire
knowledge landscape of CES evaluation in NP.

This study revealed an imbalance in the worldwide distribution of research efforts,
with a predominant focus on Europe and the USA, leaving a dearth of knowledge regard-
ing CES in developing nations. Furthermore, studies dedicated to CES within distinct
NP habitats or ecosystems are scant, and not all services have received commensurate
attention. Researchers have employed various evaluation methodologies to assess CES,
predominantly favoring non-monetary approaches. Among these methods, participa-
tory mapping-related and social-media-based approaches enjoy widespread popularity
among researchers.

In conclusion, this study recommends that further research explore a broader spectrum
of NP habitats and ecosystems globally, with more focus on developing countries. The
development and testing of additional evaluation methods within the NP context are crucial,
with consideration for all services, especially those that are less explored, such as the sense
of place. Furthermore, studying the interactions among various CES is essential for gaining
a deeper understanding and improving the accuracy of evaluation results, including trade-
offs and synergies among different CES. Moreover, emphasizing the combination of various
methods to enhance evaluation accuracy and encouraging the exploration of additional
techniques to support the evaluation methods are also vital. Additionally, it is essential
to investigate how NP features impact the delivery of CES to enhance NP management
practices, with a specific focus on understanding the influence of cultural landscape features
on CES. Finally, future studies should integrate CES evaluation into the ecosystem services
framework to facilitate its application in NP conservation and management.

Although the literature search and selection process aimed to minimize bias and
enhance objectivity by employing inclusion and exclusion criteria, the author acknowledges
that the review may still have limitations due to the inherent subjectivity involved in making
judgment calls when determining which publications to include or exclude. While this
review may not encompass every potentially relevant publication, the author has confidence
that it offers an accurate portrayal of the current state of CES research within NP.
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Appendix A

Appendix A includes a table presenting a list of methods along with corresponding
examples.

Table A1. Summary of the evaluation methods and corresponding examples.

Method Description of Method Example

Market price Estimates the market price of products
related to CES in NP.

Tanner et al. [76] estimated the contribution
of mangrove-based tourism to indicate CES

in Galapagos National Park.

Travel cost Estimates the travel cost to a NP.

Mayer and Woltering [77] employed zonal
travel cost models (TCM) to estimate the

recreational ecosystem services of 15 German
national parks.

Contingent valuation Asks people about their willingness to
pay for a CES provided by a NP.

Gómez-Valenzuela et al. [78] assessed the
significance of CES in the restoration and
conservation efforts of Loma Miranda by

using willingness to pay.

Value/benefit transfer
Estimates economic values by

transferring existing benefits to
CES evaluation.

In studies by Brown et al. [79], alternative
value transfer methods were demonstrated.
These methods involved using recreation

value to compare actual distributions with
predicted distributions, utilizing land cover
indices derived from value proportions, and
deviations from the expected distribution.

Choice experiment
Asks people to make choices to indicate

their preferences for different CES
provided by NP.

Mameno et al. [11] conducted a choice
experiment survey using digitally

manipulated images based on climate change
scenarios and natural scientific knowledge to
indicate the perceived aesthetic benefits from

mountainous national park in Japan.

Observation Observes people’s actions and behavior
in NP to assess CES.

Breyne et al. [80] observed a certain
mismatch between societal values,

preferences, and actual forest management.

Document

Looks and analyzes texts, images, or
other kinds of materials to develop

knowledge about human CES preferences
in NP.

Kim et al. [81] used the mobile phone
information to evaluate tourism in

national parks.

Social-media-based

Uses social media data from various
resources, such as Google, Panoramio,
Flickr, Instagram, etc., to assess CES

related to NP.

Zhang et al. [82] measure and map visitation
to public lands in Utah by using social media
platform Panoramio and the Flickr platform.

Interview
Directly asks interviewees about the
value of CES of NP to gain a deeper

understanding of it.

Livingstone et al. [83] asked people to assign
importance values to CES by conducting

in-person interviews.

Questionnaire
Consists of a series of questions to gather

information about CES in NP from
respondents.

Bachi et al. [84] used a photo-questionnaire
for assessing CES in NP in Brazil.
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Focus group

Encourages different stakeholders to
obtain more information and discuss the

topic of CES to arrive at a carefully
considered conclusion.

Dou et al. [65] analyzed CES by combining
250 semi-structured interviews and 26 local

stakeholders in a focus group discussion.

Expert-based
Emphasizes the professional knowledge

of experts from various disciplines in
assessing CES in NP.

Maldonado et al. [14] assessed CES
according to the consulted experts, the

agricultural ecosystem service is provided by
herbaceous crops, woody crops, greenhouses,

and heterogeneous lands.

Participatory mapping
Invites people to participate in creating

map to represent their spatial knowledge
of CES in NP.

Martin et al. [85] mapped CES on the basis of
community participation.

Participatory GIS (PGIS)
Combines peoples’ spatial knowledge
with geographic information systems

(GIS).

Davis et al. [86] asked participants to mark
the natural place they find most attractive

through an online participatory GIS survey
(PGIS).

Public participation GIS (PPGIS)
Highlights the local and public

knowledge generated by local and
non-governmental groups.

Brown and Hausner [61] applied PPGIS to
identify the type and intensity of CES located

in coastal areas in the U.S., Australia, New
Zealand, Norway, and Malaysia.

Scenario simulation

Simulates scenarios by displaying
different CES capacities in the same NP

to provide advice supporting
policy-making and planning.

Sandhu et al. [44] developed four plausible
scenarios with different CES to the year 2050
that address issues in the northern Adelaide

coastline, South Australia.

Quantitative calculation (including
evaluation models)

Calculates benefits based on indicators or
tools, such as GIS-based tools and other

models or frameworks.

Funk et al. [87] chose the ARIES platform to
quantify recreational values.

Narrative

Elicits stories or describes scenes from
respondents to obtain information on

CES. Analyzes the information narrated
by people to determine their sense of

place.

Dick et al. [88] assessed cultural ecosystem
services (CES) through a summary of the

narratives describing the principal changes
for each site between 1993 and 2012.

Volunteered Geographic Information
(VGI)

VGI is the use of digital tools to collect,
analyze, and share geographic

information that was provided by
individuals which can be used to assess

CES.s

Upton et al. [34] described the development
of a map of forest recreational resources in
Ireland by combining conventional forest
cover data with VGI of recreational trails.

Deliberative workshop/participation

Provides a means for constructive
engagement by allowing people to

discuss, exchange, and construct values
or preferences by engaging in a sustained

process of co-learning, both from one
another and with the input of objective

information by the research team.

Roux et al. [89] followed a deliberative and
participatory approach to exploring and

making sense of the experiences and
perceptions of people in order to develop a
deeper understanding of the CES provided

by National Parks.

References
1. Puhakka, R.; Saarinen, J. New role of tourism in national park planning in Finland. J. Environ. Dev. 2013, 22, 411–434. [CrossRef]
2. Grünewald, C.; Schleuning, M.; Böhning-Gaese, K. Biodiversity, scenery and infrastructure: Factors driving wildlife tourism in an

African savannah national park. Biol. Conserv. 2016, 201, 60–68. [CrossRef]
3. Jones, N.; McGinlay, J.; Dimitrakopoulos, P.G. Improving social impact assessment of protected areas: A review of the literature

and directions for future research. Environ. Impact Assess. Rev. 2017, 64, 1–7. [CrossRef]
4. Reid, W.V.; Mooney, H.A.; Cropper, A.; Capistrano, D.; Carpenter, S.R.; Chopra, K.; Dasgupta, P.; Dietz, T.; Duraiappah, A.K.;

Hassan, R. Ecosystems and Human Well-Being-Synthesis: A Report of the Millennium Ecosystem Assessment; Island Press: Washington,
DC, USA, 2005.

https://doi.org/10.1177/1070496513502966
https://doi.org/10.1016/j.biocon.2016.05.036
https://doi.org/10.1016/j.eiar.2016.12.007


Land 2023, 12, 1912 16 of 19

5. Chan, K.M.; Guerry, A.D.; Balvanera, P.; Klain, S.; Satterfield, T.; Basurto, X.; Bostrom, A.; Chuenpagdee, R.; Gould, R.; Halpern,
B.S. Where are cultural and social in ecosystem services? A framework for constructive engagement. BioScience 2012, 62, 744–756.
[CrossRef]

6. Ament, J.M.; Moore, C.A.; Herbst, M.; Cumming, G.S. Cultural ecosystem services in protected areas: Understanding bundles,
trade-offs, and synergies. Conserv. Lett. 2017, 10, 440–450. [CrossRef]

7. Plieninger, T.; Bieling, C.; Fagerholm, N.; Byg, A.; Hartel, T.; Hurley, P.; López-Santiago, C.A.; Nagabhatla, N.; Oteros-Rozas, E.;
Raymond, C.M. The role of cultural ecosystem services in landscape management and planning. Curr. Opin. Environ. Sustain.
2015, 14, 28–33. [CrossRef]

8. Opdam, P.; Albert, C.; Fürst, C.; Grêt-Regamey, A.; Kleemann, J.; Parker, D.; La Rosa, D.; Schmidt, K.; Villamor, G.B.; Walz, A.
Ecosystem services for connecting actors–lessons from a symposium. Chang. Adapt. Socio-Ecol. Syst. 2015, 2, 1–7. [CrossRef]

9. Fischer, A.; Eastwood, A. Coproduction of ecosystem services as human–nature interactions—An analytical framework. Land Use
Policy 2016, 52, 41–50. [CrossRef]

10. Orenstein, D. More than language is needed in valuing ecosystem services. BioScience 2013, 63, 913.
11. Mameno, K.; Kubo, T.; Oguma, H.; Amagai, Y.; Shoji, Y. Decline in the alpine landscape aesthetic value in a national park under

climate change. Clim. Chang. 2022, 170, 35. [CrossRef]
12. De Valck, J.; Landuyt, D.; Broekx, S.; Liekens, I.; De Nocker, L.; Vranken, L. Outdoor recreation in various landscapes: Which site

characteristics really matter? Land Use Policy 2017, 65, 186–197. [CrossRef]
13. Maciejewski, K.; De Vos, A.; Cumming, G.S.; Moore, C.; Biggs, D. Cross-scale feedbacks and scale mismatches as influences on

cultural services and the resilience of protected areas. Ecol. Appl. 2015, 25, 11–23. [CrossRef] [PubMed]
14. Maldonado, A.D.; Ramos-López, D.; Aguilera, P.A. The role of cultural landscapes in the delivery of provisioning ecosystem

services in protected areas. Sustainability 2019, 11, 2471. [CrossRef]
15. Tengberg, A.; Fredholm, S.; Eliasson, I.; Knez, I.; Saltzman, K.; Wetterberg, O. Cultural ecosystem services provided by landscapes:

Assessment of heritage values and identity. Ecosyst. Serv. 2012, 2, 14–26. [CrossRef]
16. Cartalis, C.; Dimopoulos, P. Cultural landscapes in Natura 2000 sites: A route through Europe in support of cultural tourism. In

Proceedings of the 2016 Conference Tourism and Cultural Landscapes: Towards a Sustainable Approach, Budapest, Hungary,
12–16 June 2016; p. 77.

17. Martínez, S.; Ramil, P.; Chuvieco, E. Monitoring loss of biodiversity in cultural landscapes. New Methodol. Based Satell. Data.
Landsc. Urban Plan. 2010, 94, 127–140. [CrossRef]

18. Barbera, G.; Cullotta, S. An inventory approach to the assessment of main traditional landscapes in Sicily (Central Mediterranean
Basin). Landsc. Res. 2012, 37, 539–569. [CrossRef]

19. Vlami, V.; Kokkoris, I.P.; Zogaris, S.; Cartalis, C.; Kehayias, G.; Dimopoulos, P. Cultural landscapes and attributes of “culturalness”
in protected areas: An exploratory assessment in Greece. Sci. Total Environ. 2017, 595, 229–243. [CrossRef]

20. Bergmeier, E.; Petermann, J.; Schröder, E. Geobotanical survey of wood-pasture habitats in Europe: Diversity, threats and
conservation. Biodivers. Conserv. 2010, 19, 2995–3014. [CrossRef]

21. Antrop, M.; Brandt, J.; Loupa-Ramos, I.; Padoa-Schioppa, E.; Porter, J.; Van Eetvelde, V.; Pinto-Correia, T. How landscape ecology
can promote the development of sustainable landscapes in Europe: The role of the European Association for Landscape Ecology
(IALE-Europe) in the twenty-first century. Landsc. Ecol. 2013, 28, 1641–1647. [CrossRef]

22. Esfandiar, K.; Dowling, R.; Pearce, J.; Goh, E. Personal norms and the adoption of pro-environmental binning behaviour in
national parks: An integrated structural model approach. J. Sustain. Tour. 2020, 28, 10–32. [CrossRef]

23. Han, H.; Olya, H.G.; Kim, J.; Kim, W. Model of sustainable behavior: Assessing cognitive, emotional and normative influence in
the cruise context. Bus. Strategy Environ. 2018, 27, 789–800. [CrossRef]

24. Balmford, A.; Green, J.M.; Anderson, M.; Beresford, J.; Huang, C.; Naidoo, R.; Walpole, M.; Manica, A. Walk on the wild side:
Estimating the global magnitude of visits to protected areas. PLoS Biol. 2015, 13, e1002074. [CrossRef] [PubMed]

25. Aronson, J.C.; Blatt, C.M.; Aronson, T.B. Restoring ecosystem health to improve human health and well-being: Physicians and
restoration ecologists unite in a common cause. Ecol. Soc. 2016, 21, 39. [CrossRef]

26. Gutzwiller, K.J.; D’Antonio, A.L.; Monz, C.A. Wildland recreation disturbance: Broad-scale spatial analysis and management.
Front. Ecol. Environ. 2017, 15, 517–524. [CrossRef]

27. Sherrouse, B.C.; Semmens, D.J.; Clement, J.M. An application of Social Values for Ecosystem Services (SolVES) to three national
forests in Colorado and Wyoming. Ecol. Indic. 2014, 36, 68–79. [CrossRef]

28. Davies, T.; Everard, M.; Horswell, M. Community-based groundwater and ecosystem restoration in semi-arid north Rajasthan (3):
Evidence from remote sensing. Ecosyst. Serv. 2016, 21, 20–30. [CrossRef]

29. Plieninger, T.; Dijks, S.; Oteros-Rozas, E.; Bieling, C. Assessing, mapping, and quantifying cultural ecosystem services at
community level. Land Use Policy 2013, 33, 118–129. [CrossRef]

30. Cheng, X.; Van Damme, S.; Li, L.; Uyttenhove, P. Evaluation of cultural ecosystem services: A review of methods. Ecosyst. Serv.
2019, 37, 100925. [CrossRef]

31. Brown, G.; Pullar, D.; Hausner, V.H. An empirical evaluation of spatial value transfer methods for identifying cultural ecosystem
services. Ecol. Indic. 2016, 69, 1–11. [CrossRef]

https://doi.org/10.1525/bio.2012.62.8.7
https://doi.org/10.1111/conl.12283
https://doi.org/10.1016/j.cosust.2015.02.006
https://doi.org/10.1515/cass-2015-0001
https://doi.org/10.1016/j.landusepol.2015.12.004
https://doi.org/10.1007/s10584-022-03322-1
https://doi.org/10.1016/j.landusepol.2017.04.009
https://doi.org/10.1890/13-2240.1
https://www.ncbi.nlm.nih.gov/pubmed/26255354
https://doi.org/10.3390/su11092471
https://doi.org/10.1016/j.ecoser.2012.07.006
https://doi.org/10.1016/j.landurbplan.2009.08.006
https://doi.org/10.1080/01426397.2011.607925
https://doi.org/10.1016/j.scitotenv.2017.03.211
https://doi.org/10.1007/s10531-010-9872-3
https://doi.org/10.1007/s10980-013-9914-9
https://doi.org/10.1080/09669582.2019.1663203
https://doi.org/10.1002/bse.2031
https://doi.org/10.1371/journal.pbio.1002074
https://www.ncbi.nlm.nih.gov/pubmed/25710450
https://doi.org/10.5751/ES-08974-210439
https://doi.org/10.1002/fee.1631
https://doi.org/10.1016/j.ecolind.2013.07.008
https://doi.org/10.1016/j.ecoser.2016.07.007
https://doi.org/10.1016/j.landusepol.2012.12.013
https://doi.org/10.1016/j.ecoser.2019.100925
https://doi.org/10.1016/j.ecolind.2016.03.053


Land 2023, 12, 1912 17 of 19

32. Paracchini, M.L.; Zulian, G.; Kopperoinen, L.; Maes, J.; Schägner, J.P.; Termansen, M.; Zandersen, M.; Perez-Soba, M.; Scholefield,
P.A.; Bidoglio, G. Mapping cultural ecosystem services: A framework to assess the potential for outdoor recreation across the EU.
Ecol. Indic. 2014, 45, 371–385. [CrossRef]

33. Daniel, T.C.; Muhar, A.; Arnberger, A.; Aznar, O.; Boyd, J.W.; Chan, K.M.; Costanza, R.; Elmqvist, T.; Flint, C.G.; Gobster, P.H.
Contributions of cultural services to the ecosystem services agenda. Proc. Natl. Acad. Sci. USA 2012, 109, 8812–8819. [CrossRef]
[PubMed]

34. Rodríguez, J.P.; Beard, T.D., Jr.; Bennett, E.M.; Cumming, G.S.; Cork, S.J.; Agard, J.; Dobson, A.P.; Peterson, G.D. Trade-offs across
space, time, and ecosystem services. Ecol. Soc. 2006, 11, 28. [CrossRef]

35. Turkelboom, F.; Thoonen, M.; Jacobs, S.; Berry, P. Ecosystem service trade-offs and synergies. Ecol. Soc. 2015, 21, 43.
36. Braat, L.; Gómez-Baggethun, E.; Martín-López, B.; Barton, D.; García-Llorente, M.; Kelemen, E.; Saarikoski, H. Framework for

Integration of Valuation Methods to Assess Ecosystem Service Policies; European Commission EU FP7 OpenNESS Project Deliverable;
European Commission: Brussels, Belgium, 2014; Volume 4.

37. Christie, M.; Fazey, I.; Cooper, R.; Hyde, T.; Kenter, J.O. An evaluation of monetary and non-monetary techniques for assessing
the importance of biodiversity and ecosystem services to people in countries with developing economies. Ecol. Econ. 2012, 83,
67–78. [CrossRef]

38. Hirons, M.; Comberti, C.; Dunford, R. Valuing cultural ecosystem services. Annu. Rev. Environ. Resour. 2016, 41, 545–574.
[CrossRef]

39. Braat, L.C.; De Groot, R. The ecosystem services agenda: Bridging the worlds of natural science and economics, conservation and
development, and public and private policy. Ecosyst. Serv. 2012, 1, 4–15. [CrossRef]

40. Spangenberg, J.H.; Settele, J. Precisely incorrect? Monetising the value of ecosystem services. Ecol. Complex. 2010, 7, 327–337.
[CrossRef]

41. Brandt, P.; Abson, D.J.; DellaSala, D.A.; Feller, R.; von Wehrden, H. Multifunctionality and biodiversity: Ecosystem services in
temperate rainforests of the Pacific Northwest, USA. Biol. Conserv. 2014, 169, 362–371. [CrossRef]

42. Upton, V.; Ryan, M.; O’Donoghue, C.; Dhubhain, A.N. Combining conventional and volunteered geographic information to
identify and model forest recreational resources. Appl. Geogr. 2015, 60, 69–76. [CrossRef]

43. Dario Rossi, S.; Barros, A.; Walden-Schreiner, C.; Pickering, C. Using social media images to assess ecosystem services in a remote
protected area in the Argentinean Andes. Ambio 2020, 49, 1146–1160. [CrossRef]

44. Angradi, T.R.; Launspach, J.J.; Debbout, R. Determining preferences for ecosystem benefits in Great Lakes Areas of Concern from
photographs posted to social media. J. Great Lakes Res. 2018, 44, 340–351. [CrossRef] [PubMed]

45. Ruiz-Frau, A.; Ospina-Alvarez, A.; Villasante, S.; Pita, P.; Maya-Jariego, I.; de Juan, S. Using graph theory and social media data
to assess cultural ecosystem services in coastal areas: Method development and application. Ecosyst. Serv. 2020, 45, 101176.
[CrossRef]

46. Ancona, Z.H.; Bagstad, K.J.; Le, L.; Semmens, D.J.; Sherrouse, B.C.; Murray, G.; Cook, P.S.; DiDonato, E. Spatial social value
distributions for multiple user groups in a coastal national park. Ocean Coast. Manag. 2022, 222, 106126. [CrossRef]

47. Yoshimura, N.; Hiura, T. Demand and supply of cultural ecosystem services: Use of geotagged photos to map the aesthetic value
of landscapes in Hokkaido. Ecosyst. Serv. 2017, 24, 68–78. [CrossRef]

48. Campbell, L.K.; Svendsen, E.S.; Sonti, N.F.; Johnson, M.L. A social assessment of urban parkland: Analyzing park use and
meaning to inform management and resilience planning. Environ. Sci. Policy 2016, 62, 34–44. [CrossRef]

49. Tuhkanen, H.; Cinderby, S.; Bruin, A.d.; Wikman, A.; Adelina, C.; Archer, D.; Muhoza, C. Health and wellbeing in cities—Cultural
contributions from urban form in the Global South context. Wellbeing Space Soc. 2022, 3, 100071. [CrossRef]

50. Zapata-Caldas, E.; Calcagni, F.; Baró, F.; Langemeyer, J. Using crowdsourced imagery to assess cultural ecosystem services in
data-scarce urban contexts: The case of the metropolitan area of Cali, Colombia. Ecosyst. Serv. 2022, 56, 101445. [CrossRef]

51. Karrasch, L.; Klenke, T.; Woltjer, J. Linking the ecosystem services approach to social preferences and needs in integrated coastal
land use management—A planning approach. Land Use Policy 2014, 38, 522–532. [CrossRef]

52. Sandhu, H.; Clarke, B.; Baring, R.; Anderson, S.; Fisk, C.; Dittmann, S.; Walker, S.; Sutton, P.; Kubiszewski, I.; Costanza, R. Scenario
planning including ecosystem services for a coastal region in South Australia. Ecosyst. Serv. 2018, 31, 194–207. [CrossRef]

53. Dobbie, M.F. Public aesthetic preferences to inform sustainable wetland management in Victoria, Australia. Landsc. Urban Plan.
2013, 120, 178–189. [CrossRef]

54. Nahuelhual, L.; Benra Ochoa, F.; Rojas, F.; Ignacio Diaz, G.; Carmona, A. Mapping social values of ecosystem services: What is
behind the map? Ecol. Soc. 2016, 21, 24. [CrossRef]

55. Gee, K.; Kannen, A.; Adlam, R.; Brooks, C.; Chapman, M.; Cormier, R.; Fischer, C.; Fletcher, S.; Gubbins, M.; Shucksmith, R.; et al.
Identifying culturally significant areas for marine spatial planning. Ocean Coast. Manag. 2017, 136, 139–147. [CrossRef]

56. Ribeiro, F.P.; Ribeiro, K.T. Participative mapping of cultural ecosystem services in Pedra Branca State Park, Brazil. Nat. Conserv.
2016, 14, 120–127. [CrossRef]

57. Tarolli, P.; Preti, F.; Romano, N. Terraced landscapes: From an old best practice to a potential hazard for soil degradation due to
land abandonment. Anthropocene 2014, 6, 10–25. [CrossRef]

58. Orenstein, D.E.; Zimroni, H.; Eizenberg, E. The immersive visualization theater: A new tool for ecosystem assessment and
landscape planning. Comput. Environ. Urban Syst. 2015, 54, 347–355. [CrossRef]

https://doi.org/10.1016/j.ecolind.2014.04.018
https://doi.org/10.1073/pnas.1114773109
https://www.ncbi.nlm.nih.gov/pubmed/22615401
https://doi.org/10.5751/ES-01667-110128
https://doi.org/10.1016/j.ecolecon.2012.08.012
https://doi.org/10.1146/annurev-environ-110615-085831
https://doi.org/10.1016/j.ecoser.2012.07.011
https://doi.org/10.1016/j.ecocom.2010.04.007
https://doi.org/10.1016/j.biocon.2013.12.003
https://doi.org/10.1016/j.apgeog.2015.03.007
https://doi.org/10.1007/s13280-019-01268-w
https://doi.org/10.1016/j.jglr.2017.12.007
https://www.ncbi.nlm.nih.gov/pubmed/29910532
https://doi.org/10.1016/j.ecoser.2020.101176
https://doi.org/10.1016/j.ocecoaman.2022.106126
https://doi.org/10.1016/j.ecoser.2017.02.009
https://doi.org/10.1016/j.envsci.2016.01.014
https://doi.org/10.1016/j.wss.2021.100071
https://doi.org/10.1016/j.ecoser.2022.101445
https://doi.org/10.1016/j.landusepol.2013.12.010
https://doi.org/10.1016/j.ecoser.2018.04.006
https://doi.org/10.1016/j.landurbplan.2013.08.018
https://doi.org/10.5751/ES-08676-210324
https://doi.org/10.1016/j.ocecoaman.2016.11.026
https://doi.org/10.1016/j.ncon.2016.09.004
https://doi.org/10.1016/j.ancene.2014.03.002
https://doi.org/10.1016/j.compenvurbsys.2015.10.004


Land 2023, 12, 1912 18 of 19

59. Taff, B.D.; Benfield, J.; Miller, Z.D.; D’Antonio, A.; Schwartz, F. The Role of Tourism Impacts on Cultural Ecosystem Services.
Environments 2019, 6, 43. [CrossRef]

60. D’Antonio, A.; Monz, C.; Newman, P.; Lawson, S.; Taff, D. Enhancing the utility of visitor impact assessment in parks and
protected areas: A combined social–ecological approach. J. Environ. Manag. 2013, 124, 72–81. [CrossRef] [PubMed]

61. Dorwart, C.E.; Moore, R.L.; Leung, Y.-F. Visitors’ perceptions of a trail environment and effects on experiences: A model for
nature-based recreation experiences. Leis. Sci. 2009, 32, 33–54. [CrossRef]

62. Jones, N.; Graziano, M.; Dimitrakopoulos, P.G. Social impacts of European Protected Areas and policy recommendations. Environ.
Sci. Policy 2020, 112, 134–140. [CrossRef]

63. Cole, D.N.; Hall, T.E. Perceived effects of setting attributes on visitor experiences in wilderness: Variation with situational context
and visitor characteristics. Environ. Manag. 2009, 44, 24–36. [CrossRef]

64. La Notte, A.; D’Amato, D.; Mäkinen, H.; Paracchini, M.L.; Liquete, C.; Egoh, B.; Geneletti, D.; Crossman, N.D. Ecosystem services
classification: A systems ecology perspective of the cascade framework. Ecol. Indic. 2017, 74, 392–402. [CrossRef] [PubMed]

65. Cheng, X.; Van Damme, S.; Uyttenhove, P. A review of empirical studies of cultural ecosystem services in urban green infrastruc-
ture. J. Environ. Manag. 2021, 293, 112895. [CrossRef] [PubMed]

66. Satz, D.; Gould, R.K.; Chan, K.M.; Guerry, A.; Norton, B.; Satterfield, T.; Halpern, B.S.; Levine, J.; Woodside, U.; Hannahs, N.
The challenges of incorporating cultural ecosystem services into environmental assessment. Ambio 2013, 42, 675–684. [CrossRef]
[PubMed]

67. Teff-Seker, Y.; Rasilo, T.; Dick, J.; Goldsborough, D.; Orenstein, D.E. What does nature feel like? Using embodied walking
interviews to discover cultural ecosystem services. Ecosyst. Serv. 2022, 55, 101425. [CrossRef]

68. Milcu, A.I.; Hanspach, J.; Abson, D.; Fischer, J. Cultural ecosystem services: A literature review and prospects for future research.
Ecol. Soc. 2013, 18, 44. [CrossRef]

69. Brown, G.; Hausner, V.H. An empirical analysis of cultural ecosystem values in coastal landscapes. Ocean Coast. Manag. 2017, 142,
49–60. [CrossRef]

70. Vaisanen, T.; Heikinheimo, V.; Hiippala, T.; Toivonen, T. Exploring human-nature interactions in national parks with social media
photographs and computer vision. Conserv. Biol. 2021, 35, 424–436. [CrossRef] [PubMed]

71. Cardoso, A.S.; Renna, F.; Moreno-Llorca, R.; Alcaraz-Segura, D.; Tabik, S.; Ladle, R.J.; Vaz, A.S. Classifying the content of social
media images to support cultural ecosystem service assessments using deep learning models. Ecosyst. Serv. 2022, 54, 101410.
[CrossRef]

72. Sinclair, M.; Ghermandi, A.; Signorello, G.; Giuffrida, L.; De Salvo, M. Valuing Recreation in Italy’s Protected Areas Using Spatial
Big Data. Ecol. Econ. 2022, 200, 107526. [CrossRef]

73. Dou, Y.; Yu, X.; Bakker, M.; De Groot, R.; Carsjens, G.J.; Duan, H.; Huang, C. Analysis of the relationship between cross-cultural
perceptions of landscapes and cultural ecosystem services in Genheyuan region, Northeast China. Ecosyst. Serv. 2020, 43, 101112.
[CrossRef]

74. Ala-Hulkko, T.; Kotavaara, O.; Alahuhta, J.; Helle, P.; Hjort, J. Introducing accessibility analysis in mapping cultural ecosystem
services. Ecol. Indic. 2016, 66, 416–427. [CrossRef]

75. Turner, K.G.; Odgaard, M.V.; Bøcher, P.K.; Dalgaard, T.; Svenning, J.-C. Bundling ecosystem services in Denmark: Trade-offs and
synergies in a cultural landscape. Landsc. Urban Plan. 2014, 125, 89–104. [CrossRef]

76. Tanner, M.K.; Moity, N.; Costa, M.T.; Marin Jarrin, J.R.; Aburto-Oropeza, O.; Salinas-de-León, P. Mangroves in the Galapagos:
Ecosystem services and their valuation. Ecol. Econ. 2019, 160, 12–24. [CrossRef]

77. Mayer, M.; Woltering, M. Assessing and valuing the recreational ecosystem services of Germany’s national parks using travel
cost models. Ecosyst. Serv. 2018, 31, 371–386. [CrossRef]

78. Gómez-Valenzuela, V.; Alpízar, F.; Bonilla, S.; Franco-Billini, C. Mining conflict in the Dominican Republic: The case of Loma
Miranda. Resour. Policy 2020, 66, 101614. [CrossRef]

79. Brown, G.; Helene Hausner, V.; Lægreid, E. Physical landscape associations with mapped ecosystem values with implications for
spatial value transfer: An empirical study from Norway. Ecosyst. Serv. 2015, 15, 19–34. [CrossRef]

80. Breyne, J.; Dufrêne, M.; Maréchal, K. How integrating ‘socio-cultural values’ into ecosystem services evaluations can give
meaning to value indicators. Ecosyst. Serv. 2021, 49, 101278. [CrossRef]

81. Kim, Y.J.; Lee, D.K.; Kim, C.K. Spatial tradeoff between biodiversity and nature-based tourism: Considering mobile phone-driven
visitation pattern. Glob. Ecol. Conserv. 2020, 21, e00899. [CrossRef]

82. Zhang, H.; van Berkel, D.; Howe, P.D.; Miller, Z.D.; Smith, J.W. Using social media to measure and map visitation to public lands
in Utah. Appl. Geogr. 2021, 128, 102389. [CrossRef]

83. Livingstone, S.W.; Cadotte, M.W.; Isaac, M.E. Ecological engagement determines ecosystem service valuation: A case study from
Rouge National Urban Park in Toronto, Canada. Ecosyst. Serv. 2018, 30, 86–97. [CrossRef]

84. Bachi, L.; Ribeiro, S.C.; Hermes, J.; Saadi, A. Cultural Ecosystem Services (CES) in landscapes with a tourist vocation: Mapping
and modeling the physical landscape components that bring benefits to people in a mountain tourist destination in southeastern
Brazil. Tour. Manag. 2020, 77, 104017. [CrossRef]

85. Martin, C.L.; Momtaz, S.; Gaston, T.; Moltschaniwskyj, N.A. Mapping the intangibles: Cultural ecosystem services derived from
Lake Macquarie estuary, New South Wales, Australia. Estuar. Coast. Shelf Sci. 2020, 243, 106885. [CrossRef]

https://doi.org/10.3390/environments6040043
https://doi.org/10.1016/j.jenvman.2013.03.036
https://www.ncbi.nlm.nih.gov/pubmed/23624424
https://doi.org/10.1080/01490400903430863
https://doi.org/10.1016/j.envsci.2020.06.004
https://doi.org/10.1007/s00267-009-9286-8
https://doi.org/10.1016/j.ecolind.2016.11.030
https://www.ncbi.nlm.nih.gov/pubmed/28260996
https://doi.org/10.1016/j.jenvman.2021.112895
https://www.ncbi.nlm.nih.gov/pubmed/34062421
https://doi.org/10.1007/s13280-013-0386-6
https://www.ncbi.nlm.nih.gov/pubmed/23436145
https://doi.org/10.1016/j.ecoser.2022.101425
https://doi.org/10.5751/ES-05790-180344
https://doi.org/10.1016/j.ocecoaman.2017.03.019
https://doi.org/10.1111/cobi.13704
https://www.ncbi.nlm.nih.gov/pubmed/33749054
https://doi.org/10.1016/j.ecoser.2022.101410
https://doi.org/10.1016/j.ecolecon.2022.107526
https://doi.org/10.1016/j.ecoser.2020.101112
https://doi.org/10.1016/j.ecolind.2016.02.013
https://doi.org/10.1016/j.landurbplan.2014.02.007
https://doi.org/10.1016/j.ecolecon.2019.01.024
https://doi.org/10.1016/j.ecoser.2017.12.009
https://doi.org/10.1016/j.resourpol.2020.101614
https://doi.org/10.1016/j.ecoser.2015.07.005
https://doi.org/10.1016/j.ecoser.2021.101278
https://doi.org/10.1016/j.gecco.2019.e00899
https://doi.org/10.1016/j.apgeog.2021.102389
https://doi.org/10.1016/j.ecoser.2018.02.006
https://doi.org/10.1016/j.tourman.2019.104017
https://doi.org/10.1016/j.ecss.2020.106885


Land 2023, 12, 1912 19 of 19

86. Davis, N.; Daams, M.; van Hinsberg, A.; Sijtsma, F. How deep is your love—Of nature? A psychological and spatial analysis of
the depth of feelings towards Dutch nature areas. Appl. Geogr. 2016, 77, 38–48. [CrossRef]

87. Funk, A.; Martínez-López, J.; Borgwardt, F.; Trauner, D.; Bagstad, K.J.; Balbi, S.; Magrach, A.; Villa, F.; Hein, T. Identification of
conservation and restoration priority areas in the Danube River based on the multi-functionality of river-floodplain systems. Sci.
Total Environ. 2019, 654, 763–777. [CrossRef] [PubMed]

88. Dick, J.; Andrews, C.; Beaumont, D.A.; Benham, S.; Dodd, N.; Pallett, D.; Rose, R.; Scott, T.; Smith, R.; Schäfer, S.M.; et al. Analysis
of temporal change in delivery of ecosystem services over 20 years at long term monitoring sites of the UK Environmental Change
Network. Ecol. Indic. 2016, 68, 115–125. [CrossRef]

89. Roux, D.J.; Smith, M.K.S.; Smit, I.P.J.; Freitag, S.; Slabbert, L.; Mokhatla, M.M.; Hayes, J.; Mpapane, N.P. Cultural ecosystem
services as complex outcomes of people–nature interactions in protected areas. Ecosyst. Serv. 2020, 43, 101111. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.apgeog.2016.09.012
https://doi.org/10.1016/j.scitotenv.2018.10.322
https://www.ncbi.nlm.nih.gov/pubmed/30448667
https://doi.org/10.1016/j.ecolind.2016.02.021
https://doi.org/10.1016/j.ecoser.2020.101111

	Introduction 
	Methods 
	Literature Selection 
	Classification of Identified Papers 
	Geographic Distribution 
	Habitats/Ecosystems of National Parks 
	Classification of CES Categories 
	Classification of CES Evaluation Methods 


	Results 
	Geographic Distribution 
	Habitats/Ecosystems of National Parks 
	CES Categories 
	CES Evaluation Methods 

	Discussion 
	Lessons and Challenges 
	Geographic Location and Habitats/Ecosystems 
	Assessed CES Categories 
	CES Evaluation Methods 

	Research Directions 

	Conclusions 
	Appendix A
	References

