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Abstract: The socio-cultural valuation of forest ecosystem services is a useful tool to generate knowl-
edge and help balance the different interests of stakeholders with respect to the management of these
services. The aim of this study is to analyse the evolution of global research on the economic valuation
of forest ecosystem services through a review of the existing literature on this topic. The results show
that socio-cultural valuation has gained importance in recent years. There is a wide disparity between
the countries conducting the research and those being studied. Inconsistency has been observed in
the definition and classification of services provided by forests, as well as a lack of unanimity on
the reference framework to be applied. The main methodological approaches in the socio-cultural
valuation of forest services are participatory mapping, social media analysis, the Q method and free
listing. For the collection of primary information, the dominant methodologies are focus groups,
semi-structured interviews and online surveys. Finally, this study demonstrates that socio-cultural
valuation has great potential to improve the legitimacy of forest ecosystem management decisions
and to promote consensus building.

Keywords: sustainability; natural resources management; protected area; natural park; national park;
forest ecosystem; silvicultural ecosystem; multifunctional ecosystem

1. Introduction

Ecosystem services (ES) represent the series of benefits obtained by society from
ecosystems, through the transformation of natural resources into goods and services that
have value for people and contribute to their well-being [1,2]. There is a wide variety
of these services, if we take into account that they are both tangible and intangible in
nature and that we benefit from them directly or indirectly [3]. With regard to the forest
ecosystems, their capacity to fight against climate change particularly stands out [4,5]. This
is because the trees purify the air and have the capacity to store carbon. These constitute
two of the most important services currently provided by forest ecosystems, which is
why they are considered the lungs of the planet [6,7]. On the other hand, the forests also
provide an abundance of wild foods, such as mushrooms, honey and red fruits [8], and
raw materials, such as wood, resins, fibres, etc. [9]. Furthermore, forests offer people the
possibility of enjoying a wide range of leisure, recreational and spiritual experiences [10].

However, there is a series of threats to the conservation of the ecosystems that provide
these services. The principal cause of the disappearance of the forests on a global scale is
the change in the use of the land, particularly to convert it into farmland [11]. Deforestation
is advancing at a pace of 13 million hectares per year and is responsible for between 12%
and 20% of the gas emissions that produce the greenhouse effect and contribute to global
warming [12]. Other factors that are driving the degradation and disappearance of the forest
ecosystems are the growth in the population, urban expansion and over-exploitation as a
result of economic development [13,14]. On the other hand, the global climate is generating
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long-term droughts and imbalances in the water supply, desertification, a reduction in the
carbon sequestration capacity, erosion and a loss of fertility of soil, and an increase in the
frequency and intensity of fires [15,16]. The forests house 80% of the biodiversity of the
earth’s land surface area, with more than 60,000 species of trees alone [2,17]. All of this can
generate a wide range of impacts on a large scale for the ecosystems and their biodiversity,
which can be difficult and costly to repair [18,19]. This deterioration of the biodiversity
of the ecosystems also has a strong impact on their resilience or buffering capacity with
respect to adverse phenomena [20]. Moreover, 1.2 billion people only in tropical countries
(30% of the population) depend directly on the forests for their food, clothes, energy and
income [21]. Therefore, the degradation and loss of the forests means the loss of livelihood
for a large part of the population, particularly the poorer and more vulnerable populations
of the low-income regions, and a loss of human well-being due to the reduction in ES flows
for the global population as a whole [13,22].

The field of study of ES began to be developed at the end of the twentieth century. Since
then, initiatives such as the Millennium Ecosystems Assessment [5] and the Economics of
Ecosystems and Biodiversity [23] have contributed to introducing the concept of ES into the
political sphere [24,25]. The management of ecosystems involves the balancing of a broad
series of conflicting interests, which often implies rivalry in the provision of services in terms
of trade-offs [26,27]. Therefore, when managing the natural environment, the assessment
of the ES is a tool able to provide useful knowledge for formulating policies and defining
strategies based on the knowledge of the ecosystems and the stakeholders involved [28,29].
The scientific literature justifies the valuation of ES in the field of ecosystem management
based on the absence of markets of reference to assess a large part of the goods and services
provided by the forests [30]. Other arguments include the under-estimation that is usually
made of the non-material ES and their contribution to promoting sustainable economic
development and the uncertainty with respect to their future supply and demand [31].
According to the 2021 report of the United Nations on The Global Forest Goals, 18% of
the forests have some kind of protected status [32]. However, many studies highlight
the existence of imbalances between the current forest management strategies and the
preferences of the general public [33].

In light of all of this, we can identify a need for information on the wide variety of
stakeholders when designing management policies and strategies for natural ecosystems.
Greater knowledge is required on the profiles of the different stakeholders and the diversity
of the decisions to be taken in order to ensure consensus on the management processes [34].
Socio-cultural valuation of ES is the tool able to provide information of common use,
which is easy to interpret and transmit [2]. This valuation can be of use to the competent
authorities for assessing conservation methods and assigning budgets in order to optimise
the management of the scarce resources to achieve the economic, environmental and social
objectives [35,36]. The objective of this study is to examine the evolution of the research on a
global scale on the socio-cultural valuation of forest ecosystem services through a review of
the existing literature on this topic. First, the analysis will focus on the general parameters
of the results obtained in this field, such as the number of publications, the principal
authors and the leading countries in the research field. Second, the principal characteristics
of the research will be examined, such as the services evaluated, the categories, the areas of
study and the methodologies applied. Finally, we will attempt to identify whether there is
a relationship between the type of protection status of the forests and the socio-cultural
valuation of ES.

2. Methodology
2.1. The Bibliometric Method

In order to respond to the proposed objective, bibliometric analysis has been selected,
given that it is a statistical method capable of identifying, organising and analysing the
main components of a specific field of research [2,11]. This methodology was developed
by Garfield in the mid-20th century and is currently a fundamental tool for synthesising
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the large amount of information available [37]. Research in areas of knowledge such as
economics, biology, energy, engineering, medicine and management, psychology, etc., are
analysed using this methodology. Bibliometrics allows researchers to evaluate the contribu-
tion of the different agents involved in the research process, such as authors, institutions, or
countries. Furthermore, bibliometric analysis allows the relevance of scientific production
to be assessed [38], as well as to identify the main drivers of a research field. The results of
the bibliometric analysis of scientific literature are useful for different user profiles. In the
case of experts, bibliometric results can be useful when evaluating scientific production on
a specific topic. In this way, it is possible to easily identify what has already been studied
and to determine opportunities for future lines of research [39]. For those interested in
getting started in a field of study, the bibliometric review provides a starting point from
which to identify existing lines of work, key findings and research gaps [40].

The bibliometric study can be based on different approaches, including co-occurrence
analysis, co-citation analysis and bibliographic coupling analysis. The most frequent data
objects of study are the year of publication, which allows evaluating the production within
the research field; citations, which serve as an indicator of the quality of the publication; the
thematic categories, which distinguish the disciplinary approach of the developed studies;
and the keywords, which are used for the analysis and mapping of the information in
the review works [41]. In addition, three types of indicators can be used in bibliometric
studies [42]: (i) quantity indicators, which refer to productivity; (ii) quality indicators,
which measure the impact of investigations; and (iii) the structural indicators, which
evaluate the connections established between the different elements that intervene in the
research process.

2.2. Data and Processing

The Scopus database was selected for this study. This decision was adopted based
on the fact that this database is considered the largest data repository, being the most
used in terms of abstracts and citations of peer-reviewed literature [38,39]. Second, this
database provides greater accessibility [40,43]. Furthermore, it enables a more complete
series of search, processing and downloading options of the complete data, unlike Web
of Science (which only enables the downloading of the information contained in Core
Collection) [44,45]. The parameters used for the search and selection of the sample of
papers to be analysed include the concepts of the forest, ecosystem service and socio-
cultural valuation, as shown in Figure 1 [46]. All terms including the root forest have
been used for the forest concept (forest, forests, forestry, foresting, forested) and silvicultur
(silviculture, silvicultural, silviculturally). The terms ecosystem service, environmental
service, and ecological service have been used for the ecosystem service concept. For the
concept of socio-cultural assessment, socio-cultural, social preference, qualitative method,
qualitative research, cultural value, cultural valuation, social perception, socio-cultural
valuation, socio-cultural assess, social valuation, social perception, social assess, cultural
valuation, cultural assess, and stakeholders have been included. The complete search is
available as Supplementary Materials (Supplementary Material S1). The search was carried
out in January 2022.

The initial result was 294 documents. These studies were reviewed one by one in
order to confirm that they were consistent with the objective of this study. The criterion
for the selection of the works was that the study should aim to carry out a socio-cultural
valuation of the services provided by forestry systems. For this paper, following the
Millennium Ecosystem Assessment (MEA) [5], forest is understood as the type of land
cover characterised by trees and shrubs. This includes land with a canopy cover (or
equivalent stocking level) of 5–10% of trees capable of reaching a height of 5 m at maturity,
a canopy cover of more than 10% of trees that cannot reach a height of 5 m at maturity (such
as dwarf or stunted trees), or a shrub and bush cover of more than 10% [47]. Plantations
have also been considered in this work. MEA [5] defines plantations as “forests established
by planting and/or seeding in the afforestation or reforestation process, and consisting
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of introduced species or, in some cases, indigenous species”. Finally, what MEA [5] calls
“trees outside forests” have also been included in this work, provided that their provision
of services has been assessed in the same terms as if they were forests. Following Walz
et al. [48], socio-cultural valuation is considered to be the process of identifying values that
describe the principles, importance or preferences expressed by people towards nature, with
the particular benefits obtained by humans. Among the methods used to value ecosystem
services from a socio-cultural perspective, a wide variety can be found. Some examples
are participatory mapping, free listing, or the Delphi method. There is debate about the
validity of monetary methods for capturing socio-cultural values [49]. Monetary methods
that expose people’s preferences and perceptions based on stated and revealed preferences
are also used to reveal anthropocentric values [50]. However, market-based economic
approaches are considered to be less able to represent socio-cultural values due to their
limitation to markets and exchange values [48]. Therefore, this paper will not include such
methodologies. As a result, the final sample of studies was composed of 157 documents.
Subsequently, the most salient general information of the publications was analysed. The
variables studied were the year of publication of the articles, journals, countries and authors.
Next, a qualitative systematic review was conducted to analyse the ecosystem services
object of the study, the services categories, the country of the area of study, the methodology
used for the valuation and the designation of protected areas. The full list of reviewed
papers is available as Supplementary Materials (Supplementary Material S2).
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3. General Context of the Research on the Socio-Cultural Valuation of the Ecosystem
Services Provided by Forests

In order to contextualise the research on the socio-cultural valuation of ecosystem
services provided by forests, a summary of the data contained in the database used has
been made. First, it should be noted that 100% of the documents making up the final
sample are articles. Figure 2 shows the evolution of the principal variables related to
the publication of the topic object of study, including the number of documents per year,
the number of journals in which they are published, the total number of authors and the
number of countries of affiliation of the authors. The top graph (Figure 2a) shows the
index of variation of the different variables, taking as a base the data for 2000. The lower
graph (Figure 2b) shows the evolution of the same variables but weighted by the number
of annual publications. The table in the lower part of the figure shows the absolute values
of each variable. The years without publications have been left out.
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In terms of publication date, the oldest document was published in 2000. Since
then, the evolution of the number of studies on this topic has been irregular. Another
paper was published in 2005. In the period 2007–2010, between one and two articles are
published annually. From 2012 onwards, we find a turning point, starting a growth trend
that continues to the present day. Thus, publications in the last three full years of the
period analysed (2019–2021) represent 45.5% of the total sample. These data show that
socio-cultural valuation has gained relevance in recent years. The 157 studies that make
up the sample have been published in a total of 77 journals. The journal with the most
studies published is Ecosystem Services with a total of 19. It is followed by Forests with 9;
Ecological Indicators with 6; and Applied Geography, Ecology and Society, as well as Human
Ecology, with 5. On the other hand, the average number of authors per article is 3.9, with
the minimum number of authors per publication being one and the maximum 15. The
total sample of articles includes a total of 632 authors, affiliated to 69 different countries.
The top authors in terms of number of papers are Tobias Plieninger of the University of
Kassel (Germany) with six papers, Greg G. Brown of the Formerly California Polytechnic
State University (USA) with five, and Himlal Baral of the Center for International Forestry
Research (Indonesia), Aida Cuní-Sánchez, affiliated with the University of York (UK), and
Alessandro Paletto, affiliated with the Forestry and Timber Research Centre of Italy, with
four papers.
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Table 1 shows a list of countries involved in the socio-cultural valuation of forest
ecosystem services. In addition to the name of the country, the number of papers in which
authors affiliated with that country has participated and the number of times each country
has been the subject of a study in an article are included. As we can see, the countries
whose authors have carried out the greatest number of studies are the USA with a total
of 26, the UK with 21, Spain with 18, Australia and Germany with 14, Italy with 11, and
France with 10. However, the countries that have been the subject of the study the most are
the USA with a total of 13, Spain with 10, China with 8, and Germany and Poland with
7. The most notable cases, in terms of the difference between studies carried out within
the country and those carried out by affiliated researchers, are the USA, UK, Australia and
Denmark. This is due to several factors. On the one hand, these countries include the most
prestigious research centres with the greatest research capacity. Therefore, these centres are
a point of attraction for foreign researchers, who become affiliated with these centres. On
the other hand, these centres are the ones that carry out the greatest amount of collaborative
work with centres in other countries. For example, researchers affiliated with centres in
Denmark are involved in case study work in Cameroon [51], the Democratic Republic of
Congo [52], or Spain [53].

Table 1. Countries related to research on socio-cultural valuation of forest ecosystem services.

Countries Documents Study Sites Countries Documents Study Sites

USA 26 13 Nepal 1 5
UK 21 6 Viet Nam 1 3

Spain 18 10 Cameroon 1 2
Germany 14 7 Suriname 1 2
Australia 14 2 Zimbabwe 1 2

Italy 11 6 Bhutan 1 1
France 10 5 Burundi 1 1

Denmark 9 0 Costa Rica 1 1

China 7 8 Democratic
Republic Congo 1 1

Poland 6 7 French Guiana 1 1
Brazil 6 6 Gambia 1 1

Mexico 6 5 Ghana 1 1
South Korea 6 5 Jordan 1 1

Sweden 6 5 Liberia 1 1
Finland 6 3 Malaysia 1 1

Indonesia 6 2 Myanmar 1 1
Netherlands 5 2 Nigeria 1 1
South Africa 5 2 Pakistan 1 1

Canada 5 1 Philippines 1 1
Colombia 4 5 Romania 1 1

Chile 4 3 Singapore 1 1
Belgium 4 2 Taiwan 1 1
Austria 3 3 Venezuela 1 1
Slovakia 3 3 Congo 1 0

Benin 3 2 Cote d’Ivoire 1 0
Czech

Republic 3 2 Guinea 1 0

Norway 3 2 Lithuania 1 0

Portugal 3 2 Papua New
Guinea 1 0

Japan 3 1 Trinidad and
Tobago 1 0

Ecuador 2 4 Albania 0 2
Kenya 2 4 Ethiopia 0 2
India 2 3 Kosovo 0 2

Argentina 2 2 Serbia 0 2
Israel 2 2 Bulgaria 0 1
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Table 1. Cont.

Countries Documents Study Sites Countries Documents Study Sites

Slovenia 2 2 Cyprus 0 1
Ukraine 2 2 Greece 0 1
Hungary 2 1 Malawi 0 1

New Zealand 2 1 Nicaragua 0 1
Turkey 2 1 Peru 0 1

Switzerland 2 0 Senegal 0 1

4. Ecosystem Functions, Ecosystem Services and Classification Frameworks

When analysing the relationship between ecosystems and human well-being, Martín-
López and Montes [54] define ecosystems as natural capital with ecological integrity that
has the aptitude to cope with disturbance and the capacity to generate a flow of services to
humans by maintaining its functions. The flow of ecosystem services is derived from the
ecosystem carrying out these functions. Continuing with this anthropogenic perspective,
these functions of ecosystems can be defined through their capacity to provide services that
contribute to human well-being. De Groot et al. [55] classify the functions of the ecosystems
as regulation, substrate, production and information. The regulating functions include
the essential ecological processes. The substrate functions refer to the provision of spatial
conditions for the maintenance of the biodiversity. The production functions allude to
the capacity to generate biomass which can be used as food, fabric, etc. In addition to
this, finally, the information functions refer to the contributions of the ecosystems through
knowledge, experience and the cultural relations with nature [56].

Therefore, the ecosystem services could be defined as the benefits that the different
functions provide to human beings [57]. The substantial difference between the forest
functions and the ecosystem services resides in the fact that the functions imply the capacity
of the ecosystem to supply goods and services to society, while the service alludes to the
benefits that people obtain from the ecosystems [58]. Currently, the most accepted definition
of ecosystem services is that provided by MEA [5], as the direct and indirect contributions
of the ecosystems to human well-being. However, as indicated by Breyne et al. [33], the
understanding of benefit for human beings depends on the perception of each person at
a given time and the value that he or she attributes to it. These authors coincide with
the updated definition of Harrington et al. [59], which refers to ecosystem services as
“the benefits that humans recognize as obtained from ecosystems that support, directly or
indirectly, their survival and quality of life”.

Over the last few decades, there have been different global initiatives that have sought
to develop the conceptual framework of ecosystem services [31]. One of the principal
challenges has been the establishment of a classification for general usage of the wide
variety of services. MEA [5] categorises services as (i) provisioning services (the prod-
ucts obtained from the ecosystems); (ii) regulating services (the benefits derived from the
regulation produced by the ecosystems processes); (iii) cultural services (the intangible
benefits that are obtained from the ecosystems through spiritual enrichment, cognitive
development, reflection, recreation and aesthetic experiences); and (iv) supporting services
(all those functions providing support to enable the provision of the rest of the categories).
The European Union developed the initiative known as The Economics of Ecosystems
and Biodiversity (TEEB) [23], particularly aimed at the economic valuation of the services
for their inclusion in political decisions. The TEEB classifies the ecosystem services into
four groups: provisioning, regulating, habitat and cultural services. In 2009, the European
Environment Agency proposed the Common International Classification of Ecosystem
Services (CICES) [60]. This classification distinguishes between only three services cate-
gories: provisioning, regulating, and maintenance and cultural services. The CICES has a
hierarchical structure, which enables the optimum level of detail to be selected for its ad
hoc application, as each service is organised into divisions, groups and classes [61].
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5. Types of Value

The ecosystems and their services are made up of different types of value [57]. The
concept of the value of ecosystem services can be defined as the criterion used to justify
the decisions and behaviours with respect to the selection and management of the services
and the ecosystems [62]. People, on both an individual and group level, are the agents
responsible for bestowing value to the services provided by the ecosystems. This is because
societies as a whole share cultural and social values that can be considered shared principles
and virtues and a shared sense of what has value and what makes sense [63]. From an
economic perspective, Velasco-Muñoz and Aznar-Sánchez [57] describe these values as
(i) “Use Value”, which related to the contributions received from the ecosystems, and
(ii) “Non-use Value”, which is related to moral or ethical considerations of the conservation
of the ecosystems and the services that they provide (Figure 3). In turn, the use value
includes (i) the direct use value (the result of the direct use and enjoyment of ecosystems,
either through in situ experiences or through the extraction of what they produce), (ii) the
indirect use value (not reflected in conventional markets and referring to the ecological
processes and regulating services of the ecosystems), and (iii) option value (referring to the
sustaining of the flow of services for the future). Meanwhile, the non-use values include
(i) the existence value (related to the satisfaction of conserving the ecosystems, irrespective
of its enjoyment or use), (ii) the bequest value (satisfaction of conserving the ecosystems
for future generations), and (iii) the altruist value (satisfaction of enabling other people to
access the ecosystems and their services).
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On the other hand, Kenter et al. [63,64] define a different group of values. These
authors identify three principal concepts of value: (i) transcendental values (broadest central
values including ethical principles or desired final states); (ii) contextual values (the value
or importance of something); and (iii) the indicators of quantitative or qualitative value (the
result of some form of valuation). According to Breyne et al. [33], transcendental values
influence contextual values, which, in turn, influence the choice of specific value indicators.
For Ciftcioglu [61], social value refers to the shared social perspectives, the values and
narratives obtained through social interactions, open dialogue and social learning.

6. Socio-Cultural Valuation of Ecosystem Services

The valuation of ecosystem services can be contemplated, on the one hand, as the
capacity of the ecosystem to provide services, that is, from the supply side. On the other
hand, it can be regarded as the amount of environmental goods and services that society
desires, that is, from the demand side [2]. This highlights that the state of an environmen-
tal service is not only influenced by the properties of the ecosystem, but also by social
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needs [59]. According to this duality, we can differentiate between approaches aimed at
measuring biophysical units of service provision as a result of carrying out ecosystem
functions (methods of biophysical valuation), from the perspective of supply [54]. On
the contrary, we can also find demand-based approaches which have two different per-
spectives. First, economic valuation approaches conduct the quantification in monetary
units of the goods and services provided by the ecosystem [43]. Second, the socio-cultural
valuation approaches contemplate the perception of people regarding how the different
services contribute to their well-being [2], that is, how this service or its associated benefits
matter (in non-monetary terms) to somebody or to a group of people [33]. According to
Ciftcioglu [61], the methods of social valuation explore the importance, preferences, needs
or demands expressed by people towards nature.

Breyne et al. [33] distinguish between value indicators of ecosystem services, used to
describe the performance of a service and the opinions about the importance of this service.
With respect to socio-cultural valuation, in the first group we can find a series of objective
indicators as opposed to the subjective indicators of importance. The first, social value
indicators, refers to objectively measurable and comparable data that are homogeneous for
everyone, such as the number of job positions. The subjective indicators of socio-cultural
value are those that depend on the criteria, value and ideals of people and are difficult to
compare. They are different for each individual and fundamentally depend on the context
at any given moment. Social values cannot be captured by the economic or ecological
valuation techniques [61]. However, in their study of the socio-cultural value provided by
the trees in the agricultural landscapes of Costa Rica by the farmers, Leary et al. [65], in
contrast with the previous contemplation, defend that socio-cultural valuation reveals both
the monetary and non-monetary benefits of a landscape or a landscape component.

7. Factors Influencing Socio-Cultural Valuation of Forest Ecosystem Services

As has already been shown in previous studies, assessments of ecosystem services
should move towards a socio-cultural approach (including the participation of different
stakeholders), i.e., incorporating intangible aspects such as social preferences into the valua-
tion of these services [66]. Under this premise, there are different factors that can condition
the valuation of ecosystem services in forests, giving rise to contrasting preferences and
a multidimensional relationship between people and the ecosystem [67] which, broadly
speaking, can be grouped into the following factors.

Initially, we should talk about the context of the place, which leads to attitudes of
belonging [68], which differ between residents/landowners and tourists/urban visitors [69],
which in turn will depend on where and how they live, the uses of the land and knowledge
of the historical processes of the place [70]. On the other hand, there is the socio-cultural
sphere and the factors specific to each person, such as attitudes and values (cultural, social
and human) [36,67], as well as individual experiences and situations [70]. Finally, the
socio-economic context, knowledge and environmental sensitivity of the people involved
in the valuation should also be highlighted, which may condition the perceived importance
of ecosystem services in forests [58]. Not forgetting the differential factor that the socio-
demographic characterisation of the group of participants may have on their own appraisals,
i.e. geographical origin, gender and occupation [69,71].

Finally, from a procedural point of view, whenever an ES valuation is considered,
special attention should be paid to the lack of standard methods for obtaining stakeholder
perceptions, as pointed out by Asah and Blahna [72], on the one hand, and the establishment
of a set of common ES and social valuation metrics, on the other. In other words, given the
plurality that exists today, as argued by Marcos et al. [73] for the specific case of marine
ecosystems, there is a lack of a preset conceptualisation for each ES and its social benefits,
which also makes it difficult to quantify them. Such a paradigm shift could make it easier
to make effective comparisons between different studies/research.
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8. Sociology’s Contribution to the Assessment of Ecosystem Services

As noted by Himes-Cornell et al. [74], valuations of ecosystem services generally
focus on “what the value of an ecosystem service is”, leaving what people actually value
about that service in the background. In this context, sociology and its theoretical input
can help to understand how socio-cultural worldviews held by stakeholders influence
ES priorities and demands [75]. In this line, there are several sociological theories that
have been studied in the context of ES, for the consideration of intangible dimensions such
as, for example, the “social theory and Bourdieu’s concept of habitus”, which seeks to
understand the process by which relational values are socially constructed and shared [76].
Another theory studied in forest provisioning services has been the “sociological theory
of risk” [77], which assumes that human perceptions of nature and society, as well as the
risks associated with these perspectives, are socio-culturally constructed [78]. Finally, it is
worth highlighting the research by Sotirov et al. [79] based on “behavioral theory”, which
combines the logic of consequences, the logic of appropriateness (“Homo sociologicus”)
and the logic of cognition, thus managing to incorporate the variable “behaviour” in the
assessment of forest ES provision, in this case at the landscape level. For the incorporation of
the sociological approach in the valuation of ES, a multidisciplinary work team is essential,
in which, as Kaplowitz [80] pointed out, professionals from the fields of anthropology,
applied ethics and sociology, among others, participate.

From a sociological point of view, one can speak of a common “developed/developing
countries” nexus, directly related to the “rural/urban” and “local population/visitor”
binomials, where the valuations and importance given to the different categories of ES
(i.e., provisioning, regulating and cultural) can vary significantly. Indeed, in a previous
study by Martín-López et al. [81], it was observed that ES that are essential for life, such
as food (provisioning services), are less valued and perceived by the urban population.
This trend carries over to the fact that, in the case of several studies conducted in both
southern and central Africa, namely, in Cameroon [82] and Limpopo [83], both developing
countries, provisioning services (e.g., wood, firewood, edible plants, etc.) were ranked as
the most important. This is also observed in Asia in a study conducted in Nepal, where
this preference is again maintained, in contrast to developed countries, where services
related to the maintenance of biodiversity (regulating services) as well as cultural services
predominate [71]. For example, focusing on Europe, this pattern is observed in several
studies focusing on the provision of ES in Mediterranean forests, in particular in Italy [36]
and Spain [70], where regulating services, such as habitat, air and water quality, are ranked
first, followed by cultural services (recreational activities and ecotourism). In a study
carried out in the forests of north-western Spain [69], provisioning ES are easily recognised
and valued by local inhabitants, unlike urban visitors who had difficulties in identifying
them. This putation holds outside of Europe; for example, in several studies conducted
in the United States by Asah and Blahna [72] and Hough et al. [84], different stakeholders
valued regulatory and cultural services more highly. Thus, in the cases discussed, there is a
correlation directly influenced by the sociological component.

9. Methodologies of Socio-Cultural Valuation

The studies analysed use a wide range of methodological tools for the socio-cultural
valuation of services provided by forests. Information on which methodologies have been
used in each study sample and the number and type of actors involved is available as
Supplementary Materials (Supplementary Materials S3 and S4). The most commonly used
tools to collect primary information are interviews (open-ended, structured and semi-
structured); different survey formats (face-to-face, online); participatory group tools (focus
groups, workshops, and discussion groups); and participant observation. Interviews are
more or less structured conversations through which a professional interaction between
the parties involved is generated with the objective of obtaining knowledge [85]. In-depth
interviews are usually unstructured or semi-structured. They are based on a script with a
series of open questions that are answered during the course of the interview [86,87]. They
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are particularly relevant in those cases where there is a desire to investigate an area that has
previously been little explored, one which does not have a theoretical basis or one for which
confirmation of the available information is sought [88,89]. The survey is a procedure in
which the researcher gathers data through a previously designed questionnaire [90]. The
data are obtained by posing a series of standardised questions directed at a representative
sample, either face-to-face or through any impersonal media, such as postal mail, email,
telephone or any digital medium [30,69]. Participatory group tools constitute a method
based on surveys and discussion that are widely used to gather information in studies of the
socio-cultural valuation of ecosystem services [61]. Discussion group methodology consists
in guiding a group of people using a more or less structured script to obtain information
about their reactions, perceptions, values, etc., regarding a study problem [91]. Workshops
start with relevant findings and generate interaction between participants in a way that
produces an exchange of specific information, based on their experiences and knowledge,
in order to reach unique conclusions [92]. The focus group is a qualitative research method
used to collect information and receive feedback by generating a discussion around a topic
of study. Its main objective is not to reach a consensus conclusion but to obtain ideas to
work on [93]. The composition of the groups should reflect the principal discrepancies that
arise in the discursive field on the object of analysis [47]. Although a participatory group
can constitute an independent evaluation tool, it is often used jointly with other assessment
methods, such as participatory mapping, household surveys or the Q method [93]. Par-
ticipant observation is a data gathering technique, which seeks to enable the researcher
to become familiar with a specific group of individuals and their practices through an
intense participation with the people in their cultural environment [94]. In the studies
of the sample, participant observation has been used jointly with focus groups to test
the coherence between the discourse manifested in the group discussion and day-to-day
behaviour [95]. In studies on the socio-cultural valuation of ecosystem services, the tools
presented are frequently used to identify the most influential groups of stakeholders or the
most relevant services to evaluate, subsequently followed by the use of a survey based on
the results.

On the other hand, the main methodological approaches identified in the sample of
papers for the classification and measurement of ecosystem services provided by forests
are participatory mapping, the Q method, photo elicitation, discourse analysis, the free
listing technique, Delphi method and social media analysis. Participatory mapping is a
methodology which has the objective of graphically and participatively registering the
different components of a unit under study, such as the different services provided by an
ecosystem, offering to situate them in space and time, determining their description and
intensity and also the perceptions that the participants have of their state, distribution
and management [92,96]. Participatory mapping is carried out, principally, through focus
groups and, to a lesser degree, surveys or interviews. The Q method combines elements of
both qualitative and quantitative research aimed at studying human subjectivity through
statistical analysis in order to explore the different opinions that exist on a topic [97]. The
objective of the Q method is to identify different shared perspectives that people may have
regarding a specific topic. The most frequent technique in this methodology is posing a
series of affirmations about a specific topic to the participant who orders them (in general
from “agree” to “disagree”) [61]. In the sample of studies, this methodology has been
based on a focus group for its development. Photo elicitation is a methodology which
combines questionnaires and photography as a visual support [87]. The objective of this
methodology is to capture the preferences, attitudes and disposition towards different
stimuli or elements reflected in the images. This methodology allows the barrier of a
technical lack of knowledge of the participant to be overcome, as it provides a faithful image
of the element to be analysed [87]. Discourse analysis is a methodology which consists in
gathering (through recording or transcription) the information expressed, usually verbally,
by the survey participant. This is subsequently analysed and elements useful for the
object of study are identified [67]. In the valuation of services provided by forests, this
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methodology has been used based on the use of a focus group in order to enable the
participants to freely express their perception of the benefits that they receive from the
forests. Subsequently, the different data are coded and standardised for their analysis [67].
A free list is a mental inventory of elements which an individual thinks about within
a specific category [94]. This methodology consists in asking an open question to the
participant who freely responds to all of those aspects that he/she considers appropriate.
It is estimated that the first response options within the complete list of responses have a
higher value in the mind of the participant with respect to the latter options [98]. In this
way, a hierarchical list is obtained of elements that the subject values based on the object of
study, in our case, the services provided by forests [94]. The Delphi method is a structural
methodology that systematically brings together the judgement of a group of experts in a
specific subject on which an aspect to be evaluated is raised, in such a way that, through the
use of statistical tools, a common agreement can be reached among the members [99]. It is a
qualitative methodology that aims to identify and organise by importance those aspects that
influence complex decision-making processes [100]. The Delphi method is characterised by
its successive phases, in which the participants make their judgements and then receive
feedback. In this way, the process ends when a consensus result is reached [101]. Finally,
the last method identified in the sample of studies is based on social network analysis. Here,
the information posted on the internet by the users of a natural space is used to identify the
location and intensity of use of the different services provided by the ecosystem [102]. This
latter methodology is currently the least used of all those described and is not based on any
other methodological tool such as surveys or focus groups, contrary to the rest.

10. Ecosystem Services and the Categories Analysed

The different studies analysed have been adapted to adapt the concepts of the different
services to the reality of each case study. In this way, silvertres mushrooms have been
classified as food in some studies, or as wild plants in others. In order to be able to carry out
our analysis, we had to standardise the different services that appear in the works in the
sample. In the end, we obtained a total of 81 different services in the 157 studies reviewed.
On average, 12.1 services are analysed per study, the minimum number being one and
the maximum 54. Following MEA [5], the services have been grouped into provisioning,
regulatory, cultural and support services. Of the total number of services identified, the
largest group is that of cultural services with 28, representing 34.6% of the total. In the
category of provisioning, 22 services are included, which represents 27.2% of the total. A
total of 20 services are listed in the regulation category, representing 24.7% of the total.
Finally, the support category accounts for a total of 11 services, 13.6% of the total. The
categories of services analysed in each of the papers that make up the sample, as well as a
complete list of the services identified by each category, are available as Supplementary
Materials (Supplementary Materials S5 and S6). In absolute terms, the service that has been
rated in the sample as a whole the highest number of times is leisure and tourism, which
appears in 105 items (66.9% of the total). It is followed by landscape beauty with 86 items
(54.8% of the total), food provision and cultural identity with 70 documents (44.6% of the
total), raw materials with 67 documents (42.7%), and water protection and regulation with
64 (40.8% of the total). By category, the most valued services in the cultural category are
recreation and tourism, landscape beauty, cultural identity, spiritual and religious values,
hunting, and the generation of income and economic sustenance. In the provisioning
category, food production services, various materials, timber and firewood stand out. The
provision of water for different uses, the collection of plants and medicinal remedies, and
the collection of wild plants for different purposes are also noteworthy. In the regulation
category, the most valued services are water regulation, climate regulation, air purification
and regulation, protection against adverse events, erosion prevention and soil fixation,
biodiversity protection, and pollination. None of the services included in the support
category reached 10% of the documents in the sample. Within this group, soil formation,
maintenance of nursery population and habitat, and provision of biodiversity stand out.
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With respect to the services categories, the one which has been most evaluated is the
cultural services category, with a total of 142 (90.4% of the studies of the sample). This is
followed by the provisioning services category with 105 (66.9% of the studies of the sample)
and regulating services with 99 (63.1% of the total sample). Only 36 documents consider
the supporting services category (22.9% of the studies of the sample). With respect to the
diversity of the categories included in the studies, 68.2% of the studies include more than
one category of services, as opposed to 31.8%, which only evaluate one. Of the studies
that only assess one category, 80.0% value the cultural category, 10.0% value provisioning
services, 8.0% value regulating services, and the remaining 2% value supporting services.
The majority of the total studies value three categories simultaneously, 36.9% principally
provisioning, regulating and cultural. Only two studies value supporting, cultural and
regulating services; the other two value supporting, provisioning and cultural services.

It is noteworthy that the definition and classification of the services is where the
majority of inconsistencies have been found. Depending on the frame of reference, or,
even the interpretation of the researcher or participant, the same service can appear in
one category or another. For example, with respect to the soil, aspects relating to the
conditions of the soil, such as humidity, fertility or erosion, are usually classified as reg-
ulating services [87,103,104]. Meanwhile, the formation of the soil is usually understood
as a process classified within the supporting services [47,52,67]. However, some studies
classify the formation of the soil as regulating services [61,82], or the fertility of the soil as a
supporting service [65]. This occurs with other services, such as the maintenance of nursery
population and habitat and lifecycle maintenance, which have been found as supporting
and regulating services; genetic materials, which have been found as a provisioning [105]
and regulating service [70]; and aesthetics, which appears as both a cultural [35,106] and
regulating service [67].

11. Contribution of Ecosystem Services Provided by Forests to Human Well-Being

Among the main contributions of ES, in general, would be the approach itself, as
already highlighted by Chan et al. [107]. Since decision-making and research on such
services focuses on what matters to people, the socio-cultural benefits obtained are highly
valued by the population. In the specific case of forests, they are widely recognised as the
main eco-system service provider [108]. The different contributions they make to human
well-being are perceived to a greater or lesser extent depending on each ES [69]. In this
context, following the literature review, this section recapitulates the ES best valued by
stakeholders, following the CICES classification [109], i.e., the categories of “provisioning”,
“regulating” and “cultural”. This classification is used for potentially final ecosystem ser-
vices, which are the resources and benefits that people value. This is highlighted in a study
by Asah and Blahna [72], where one of the phrases most frequently used by interviewees
to describe provisioning, regulating and cultural services was “human benefits”.

(i) Provisioning services: “Timber resources”, both as raw material [110] and fuel/energy
source [82], are the first material element highlighted in forests. However, as De Meo
et al. [36] point out, people also assign a high value to “non-timber forest resources”,
indicating that the ecosystem as a whole provides benefits for people. In this category,
other contributions, such as “food production” [103,111] and “water provision” [112],
are also perceived by different stakeholders. The latter is often associated with a
regulating service [87,113], as it is the processes of aquifer recharge and purification
that enable water provision.

(ii) Regulatory services: In this category are the services obtained by people from ecosys-
tem regulation processes [5], highlighting “climate regulation” [61,69] and “air purifi-
cation”, both linked to carbon sequestration/CO2 depletion [84,111]. Another major
benefit is “habitat maintenance for animals and plants” [58,77]. Finally, “prevention
of desertification” [71,110], “soil fertility” [103] and “pollination” [70] are identified as
essential regulatory processes for habitat maintenance in general and the development
of different activities such as agriculture.
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(iii) Cultural services: These latter services are often highly valued and perceived in the
socio-cultural assessments, and this is highlighted mainly in ESs such as “recreational
activities” [69] and “tourism/ecotourism” [82,84], as well as the “appreciation of
aesthetics in forests” [61,84]. As De Meo et al. [36] point out, the naturalness of the
forest landscape, the species, the distribution of trees and the facilities for public
use are elements that enhance the recreational and tourist attraction of the forest.
In summary, with these previous studies it can be highlighted, as Dobšinská and
Sarvašová [114] conclude, that the main motivation for visiting forests is recreational
activities. Other cultural services that contribute to human well-being and bring great
value to society are those related to “education/training” [71], “cultural value” [82]
and “spiritual experience” [70,82].

12. Stakeholders Involved and the Management of Protected Areas

Whereas socio-cultural valuation seeks to identify values that describe the principles,
importance or preferences expressed by people towards nature, the stakeholders are the
protagonists in socio-cultural valuation [48]. Therefore, we consider it relevant to identify
the different groups represented in the studies in the sample. Nahuelhual et al. [96] define
the stakeholders as the group which is affected by the decisions and actions taken by those
responsible for decision making and which also has the capacity to influence the result of
these decisions. Meanwhile, Garrido et al. [53] define a stakeholder as a person or group of
people who have an investment, share or interest in the object of study, for example, the
ecosystem and its services.

In the whole of the sample of studies analysed, the local population and regional and
national agents have been considered as stakeholders for the socio-cultural valuation of
services provided by forests. The different groups include: members of the administra-
tion at different levels (laypeople, civil servants, public administrations, forest rangers,
natural park managers and workers, ministries); members of the community (community
leaders, environmental non-governmental organisations, conservationists, self-employed
workers, teachers, neighbourhood presidents, retired people, students, homemakers, rural
population, indigenous population, heads of family, visitors, tourists, timber users, users
of timber for energy, other social agents); representatives of the academic-research field
(academics, local and national experts, research centres); professionals from different sec-
tors (farmers, foresters, beekeepers, nature guides, private actors of the forest-wood chain,
forest owner associations, tourism promoters, fisherfolk, the private sector in general);
and the resident population in general. The average number of stakeholders participating
in the studies of the sample varies between a minimum number of 6 and a maximum of
3354. The fundamental difference resides in the methodology of the study. The focus group
and the personal interviews have the lowest values, while the surveys, particularly those
carried out online, have the highest values. It should be noted that the participation in the
focus groups varies between 4 and 18. However, some studies include a large number of
focus groups in different locations, obtaining a high total number of participants with this
methodology. With respect to the diversity of the interested parties, we can confirm that
the studies carried out in rural environments involve a lower number of groups.

With respect to the protected areas, several protection figures have been identified:
forest reserves, national parks, natural parks, biodiversity reserves, the Natura network,
state parks, area of special interest for birds, biosphere reserve, ecological reserve and world
heritage sites. The nomenclature varies depending on the level, the entity providing the
protection and the country where it is located. A total of 46.5% of the studies in the sample
include in their area of study, totally or partially, an area with some level of protection. The
protected nature does not mean a greater number or categories of services analysed. One
of the fundamental differences in the case of protected areas resides in a greater number
of different groups involved in the socio-cultural valuation processes of forest services.
On the other hand, the other major difference is the type of approach used in the studies
that include protected areas and those that do not. The studies on protected areas attempt
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to identify the preferences of the stakeholders to establish plans and consensual lines of
management strategies of these areas, avoiding possible conflicts and non-compliance.
On the other hand, the studies that do not include protected areas usually focus on the
valuation so as to establish conservation measures, such as payments for ecosystem services
to private landowners or the valuation of services supplied to groups highly dependent on
forest ecosystems as a livelihood in rural environments.

13. Discussion

The results of this study show that the socio-cultural valuation studies of forest
ecosystem services are still in an incipient phase compared with other approaches and
other types of ecosystems. This finding is consistent with previous studies such as [2,31,57].
Nevertheless, all of the variables show a positive evolution, which enables us to estimate a
growth trend in the interest in this topic. There is disparity between the studies in terms of
specifying the concepts and the framework of reference with respect to the socio-cultural
valuation in forest ecosystem studies. According to Schmidt et al. [30], socio-cultural
valuation is still emerging as a methodology field in the research on ecosystem services
and, to date, lacks a consistent formalisation and a balanced application in the valuation of
services. In this sense, Leary et al. [65] argue that socio-cultural valuation is able to capture
monetary and non-monetary values. However, in their study, they defend that “identifying
the socio-cultural values of ecosystem services and integrating them with the ecological and
economic valuations of the ecosystem services is the first step towards more democratic
ecosystem management methods and ecosystem services management”. According to our
criteria, the economic valuation should be disconnected from the socio-cultural valuation,
although study methodologies are shared for gathering the primary information. This is
an example of the confusion surrounding the different types of value and the valuation
approaches in the socio-cultural field.

The socio-cultural valuation of ecosystem services is based on the manifestation of the
stakeholders regarding their perceptions. Many studies highlight that there is currently a
significant lack of knowledge of the ecosystem service concept among the principal groups
of stakeholders [49,65]. This could hinder the undertaking of socio-cultural valuations of
ecosystem services and distort the results when they are carried out. In order to overcome
this limitation, in some field studies, the concept of ecosystem services and each of the
specific services that are objects of the study are previously explained to the participants.
This, in turn, is criticised as being a possible bias of the researcher in the socio-cultural
valuation studies. On the contrary, some authors defend that, due to the lack of technical
knowledge of the concept and the framework of the ecosystem services, the stakeholders are
able to recognise and transmit the impact that the services provided by the ecosystems have
on their well-being [65,73]. On the other hand, photographic support can be understood as
an alternative to overcome the lack of theoretical knowledge by the survey participants,
as it offers a visual example of the element to be valued [87,102]. However, a possible
criticism is that it introduces bias as it conditions the opinion of the participant as the
elements that are included in the image can show a partial picture and eliminate elements
of the landscape.

All of the documents included in the sample, which have been analysed in this
study, consider the positive contribution of the ecosystem services to human well-being.
However, there are very few studies that analyse the effects of synergy and rivalry between
services [106,115]. Furthermore, some authors defend that the prejudices or disservices
of the ecosystems, understood as negative contributions of nature, should also be taken
into account to better guide the ecosystem management policies [67,69,116]. Again, there
are few studies that include the joint valuation of the services and disservices, which
currently continue to be largely unknown [69,106]. The results and conclusions of many
of the studies analysed continue to identify a divergence between the preferences of
the stakeholders and the management of the forest ecosystems, particularly through the
protection figures and the restrictions that these imply [33,36,61,111,113]. This indicates
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that there is a disconnection between the political and administrative sector and the public
sector in general and particularly in the case of the users of the forest ecosystems. Therefore,
a greater participation of the interested parties in forest management is required as a
fundamental aspect to facilitate the exchange of information between those responsible
for making decisions and the local community [111]. This will contribute to reducing the
conflicts between the forest users and to increasing the social acceptance of the decision
taken [113,117]. Finally, this study shows that socio-cultural valuation has great potential
for improving the legitimacy of the decisions that are adopted in the management of forest
ecosystems and for promoting consensus-building. These types of valuations can be highly
useful for assessing the management of protected areas, particularly the most vulnerable
and those of the highest value.

This work has been developed using a rigorous methodological procedure based on
bibliometric and systematic analysis. Even so, it suffers from an important limitation,
derived from the selected methodology itself. The results of this work are inevitably con-
ditioned by the selection of the sample. Different search parameters have been used and
sequenced in different ways in order to obtain the largest possible number of papers on
the subject under study. The final sample of papers may under-represent some authors,
institutions, or countries. However, the sample of papers analysed includes more than
600 different authors, affiliated to 69 countries from all continents. The main methodologies
used (focus group, discussion group, workshop, interview, survey, participatory observa-
tion, participatory mapping, social media analysis, Delphi method, Q method, free listing,
discourse analysis), in a wide variety of forest ecosystem types (urban, boreal, tropical,
Mediterranean, dehesa, plantations, mangrove, protected, etc.), have also been compiled,
and 81 different services of the four possible categories (provisioning, regulating, cultural
and supporting) have been assessed. For all these reasons, the authors consider that our
results and approaches are valid and can be extrapolated to any forest environment.

14. Conclusions

The aim of this study is to analyse the evolution of global research on the economic
valuation of forest ecosystem services through a review of the existing literature on this
topic. Almost 20 years after the Millennium Ecosystem Assessment, it is clear that the
socio-cultural valuation of ecosystem services provided by forests is at an incipient level
compared to biophysical and economic methodologies. However, it is clear that the
number of works is increasing, and that a greater number of actors are involved, including
researchers, centres and countries.

In addition to the number of studies carried out, there is a greater consensus in the
research on the framework used in the other two approaches. This is mainly due to
the difficulty of conceptualising and measuring concepts related to intangibles such as
perceptions and preferences. Therefore, as a further line of work, we propose the definition
of a valuation framework capable of standardising the processes in order to obtain globally
comparable estimates, without losing sight of the contextual nature of social perceptions
and preferences.

From an operational perspective, this paper compiles the set of methodologies used for
the socio-cultural valuation of forest services. Information is provided on which categories
and services have been valued, what mix of services are valued together and which are still
to be valued, what type of stakeholder has been involved in each methodology, and how
many subjects have been needed in each of them.

Finally, this paper discusses relevant issues to consider when conducting a socio-
cultural valuation study of forest services. In addition, the main theoretical concepts, such
as ecosystem functions, ecosystem services and their categories, the main classifications
available, and the types of value and valuation approach are reviewed.

For all these reasons, we believe that this work can be a good starting point for initiat-
ing and updating research on the socio-cultural valuation of forest services or designing a
valuation study. It also highlights the importance of continuing to promote a line of work
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that is more topical than ever given society’s dependence on the services provided by forests
and the vulnerability of highly threatened ecosystems to threats. Figure 4 summarises the
main conclusions.
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