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Abstract

Ecosystem services (ES) have been widely researched for several years, but cultural ecosystem services (CES) have
gained importance in recent years due to pressure on human well-being and public health. This literature review aims
to continue research about ES assessment methods used in the valuation of landscape quality, analysing methods for
CES assessment. The most assessed CES is aesthetic value being one of the most appreciated and widely known CES.
Landscape quality assessment is complicated and rarely assessed, but several methods evaluate separate features of
landscape quality, which gives an insight into accessible methods for landscape valuation. In this article, methods are
analysed and categorised into four groups — economic, spatial evaluation, social and statistical analysis. Most analysed
articles use several methods in one assessment giving more precise results. In CES assessment, the most used method
is surveys and questionnaires and usually incorporating mapping methods to spatially explicitly represent the data.
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Introduction

The ecosystem services (ES) approach has become
widely researched and mentioned in different contexts
since the Millennium Ecosystem Assessment (2005)
was published. After publishing the ES concept every
year several new articles and methods appeared for
ES assessment, and it had a snowball effect (Brzoska
& Spage, 2020). Since the beginning of the ES
phenomenon, regulatory and provisioning services
were the most assessed due to straightforward
methods and easy data collection for assessment and
valuation. Recently more and more attention has
been drawn to cultural ecosystem services (CES)
and their benefits to human health (Spage, 2022).
The importance of ES to human well-being has been
pointed out by several authors (Havinga ef al., 2021;
Lopez Sanchez, Tejedor Cabrera, & Linares Gomez
del Pulgar, 2020; Millennium Ecosystem Asses-
sment, 2005; Van Berkel et al., 2018; Zoeller, Gurney,
& Cumming, 2022), especially when talking about
CES (Hermes et al., 2018; Martin-Lopez et al., 2012;
Sikora & Kaczynska, 2022). Even though researchers
have pointed out this crucial role of CES, this ES
section still has been falling behind regulatory and
provisioning services due to difficulties in indicator
selection, data collection and method choice (Pleasant
et al., 2014; Vihervaara, Ronkd, & Walls, 2010),
there are still complications in CES quantification
(Swetnam, Harrison-Curran, & Smith, 2017). CES
encompasses multiple benefits that people derive
from ecosystems and nowadays with a high rate of
urbanisation, constant agricultural intensification
(Van Berkel & Verburg, 2014) and urban sprawl
processes many of those ES are endangered.

People’s perception and understanding of ES
delivery from landscapes are closely linked to
awareness of the social perspective of the ES concept
(Martin-Lopez et al., 2012), but overlooking socio-
cultural values can become an obstacle in landscape

development or protection to maintain a high-quality
landscape for future generations. Landscape quality
perception is dependent on the understanding of
landscape, cultural and historic values, landscape
character features and personal attitudes towards
landscape (Gottero, Cassatella, & Larcher, 2021;
Solecka et al., 2022; Wartmann et al., 2021). Rising
awareness of CES can help to promote public
understanding of biological diversity (Assandri et
al., 2018; Lindemann-Matthies, Junge, & Matthies,
2010), cultural landscapes and heritage sites (Sikora
& Kaczynska, 2022), protected areas and specific
landscape values (Sowinska-Swierkosz & Michalik-
Sniezek, 2020; Thiele et al., 2020).

CES assessment and the importance of landscape
quality preservation and improvement have formed
the aim of this research to explore methods for CES
assessment to evaluate landscape quality in large-
scale non-urban territories, and to analyse the most
suitable methods for landscape quality valuation
using CES assessment.

Materials and Methods

Previously performed systematic literature review
(Spage, 2022) was a basis for further exploration of
methodology to evaluate landscape quality using the
ES approach in non-urban, large-scale territories.
As the results of previous research pointed out that
the most assessed ES section was CES regarding
landscape quality that was a starting point for further
research of methods specifically for CES assessment
based on references used in the previous article.

The first step of the used review method was to do
a thorough analysis of references used in the previous
research, gather all research articles that are used as a
source for method, indicators or data and all repeating
articles were excluded from the list. The second step
was the reading of all abstracts to define if the selected
article corresponds to landscape quality assessment
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using the CES approach. The abstract could not
specifically mention the term ‘landscape quality’
as it could serve as a restrictive element but should
correspond to the evaluation of landscape features
or the landscape as a whole. Articles that assess
landscape features in an urban environment were
excluded from the research as the aim of the research
is to analyse methods for non-urban landscapes.

After a preliminary analysis of the reference list,
additional searches in databases ‘Web of Science’
and ‘Scopus’ were conducted to find the latest
articles in this very specific research field. The search
was conducted with specific keywords ‘cultural
ecosystem services’ and ‘landscape quality’ in the
title, keywords or abstracts. The search was limited
to the time frame from April 2022 to February
2023, as the other articles corresponding to the
same criteria were already assessed in the previous
literature review (Spage, 2022). Search for the most
recent research articles concluded with 16 results in
the Scopus database and 58 in the Web of Science
database. Major difference in the results can be
explained due to the Web of Science database search
engine not allowing search by specific month, only
year. Similarly, abstracts of articles were read and
analysed if the topic of research corresponds to the
same criteria as in step 2.

After combining both article selection methods
research concluded with 37 articles to be analysed
for this paper. Analysis of all selected articles was
performed and combining all used methods and
assessed CES classes in the database. Some of the
selected articles were literature reviews (Hermes et
al., 2018; Lopez Sanchez, Tejedor Cabrera, & Linares
Gomez del Pulgar, 2020), which gave insights into
the topic, but were not included in the result section.

The research method was selected based on the
results of a previous literature review on this topic
and this paper gathers an overview of a very specific
research field that uses CES for landscape quality
assessment. This research aims to analyse methods
of CES assessment for landscape quality assessment
and to which ES class these methods are used. As
the methods of CES valuation vary in the indicator
and data usage additional research article would be
necessary to analyse these categories and are not
included in this paper.

Results and Discussion

For an easy representation of research results,
CES were classified according to the Common
International Classification of Ecosystem Services
(CICES) wversion 5.1 (European Environment
Agency, 2018) classes, but the names of these ES
were simplified and few classes have been combined.
Based on the CICES classification there are 11 defined
CES, but their division is too narrow to be assessed
on a large scale and several articles (Lopez Sanchez,
Tejedor Cabrera, & Linares Gémez del Pulgar, 2020;

Thiele et al., 2020) have been joining several classes
to not confuse and misdirect the results. CICES
classification provides recreation divided into two
separate ES (passive and active) as well as education
ES (researching and studying nature) and values
for preservation and future enjoyment are classified
separately. As none of the researched articles breaks
down these ES in such classes, for this research these
classes were combined and concluded with eight CES
to be examined.

Table 1 represents the results of the literature
research, and there are clear trends shown in the
results. The main assessed CES class was the
aesthetic value of the landscape, which was pointed
out also in the previous article as the most assessed
ES when talking about landscape quality (Spage,
2022). Although landscape quality is a complex
feature, landscape aesthetics is still most associated
with landscape quality indicators. Several authors
point out an interesting connection between landscape
aesthetics and biodiversity (Assandri et al., 2018;
Lindemann-Matthies, Junge, & Matthies, 2010) when
biodiversity can serve as an indicator of appreciation
of landscape aesthetics. Also, recreation, tourism and
cultural and heritage ES were assessed in several
articles (e.g. De Vreese et al., 2016; Hermes, Albert,
& von Haaren, 2018; Méntymaa et al., 2021; Pleasant
et al., 2014; Ruskule, Klepers, & Veidemane, 2018;
Thiele et al., 2020) where data collection is more
straightforward. The least assessed CES classes are
symbolic values and values for future generations,
as these ES are complicated to assess and are time-
consuming to evaluate.

The usual method division includes biophysical,
monetary and social method groups (Martin-Lopez
et al., 2012; Yoshimura & Hiura, 2017); however,
in this research biophysical method group more
corresponds to the mapping of ES, and for this reason,
it has replaced the biophysical method group. Also,
statistical analysis has been added separately from
other methods as in ES assessment a large number of
articles used statistical analysis methods (e.g. Assan-
dri et al., 2018; De Vreese et al., 2016; Jovanovska et
al., 2020; Martin-Lopez et al., 2009; Zoeller, Gurney,
& Cumming, 2022) as an addition to other methods.
For that reason, statistical analysis methods were
not broken down in more detail but assessed as one
method group.

Monetary valuation of CES is still a rarely used
method due to complications to address specific value
to intangible things. Proxies for landscape value
like willingness to pay or travel cost are frequently
used to assess CES. Economical evaluation methods
were mostly connected with other methods in the
same research, for example, surveys (Méantymaa et
al., 2018; Martin-Lopez et al., 2009; Niedermayr
et al., 2018; Van Berkel et al., 2018) or mapping
of geospatial data (Hatan, Fleischer, & Tchetchik,
2021). The willingness to pay method is directly
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connected with people’s perception of landscape
and their willingness to pay for the improvement
or loss of some features in landscape (Niedermayr
et al., 2018; Miantymaa et al., 2021; Van Berkel &
Verburg, 2014). Another economical method used
in researched articles was the travel cost estimation
method where the estimation of travel costs for
travelling to a specific landscape and appreciation
of it was calculated based on survey results from
landscape visitors (Martin-Lopez et al., 2009; Van
Berkel et al., 2018). Anovel method in economic CES
assessment is the discrete-choice equilibrium model
which allows the estimation of the value of CES in
natural and agricultural landscapes and value loss due
to urban sprawl and agricultural expansion (Hatan,
Fleischer, & Tchetchik, 2021). Overall, economic
methods are not widely used in CES assessment, and
it is still complicated to use economic methods in this
field due to lack of data or data collection being time-
consuming.

The most used method group for CES assessment
is spatial evaluation or mapping. Methods that assess
the most CES are field observations and GIS mapping,
which incorporates different tools. Field observations
include systematic fieldwalking (Bieling & Plieninger,

2013), direct observations (Pueyo-Ros, Ribas, &
Fraguell, 2018) and on-site inventory (Sikora &
Kaczynska, 2022). Systematic fieldwalking has a strict
indicator list and precise method for the assessment
of all landscape features and elements that point to
CES supply (Bieling & Plieninger, 2013), but can be
subjective while based only on surveyor experience
and evaluation. Also, the method was employed on
orchard territory, which is an open landscape and this
method would not be applicable to landscapes where
the view can be obscured (Bieling & Plieninger,
2013). On-site inventory used several criteria of eight
CES assessment, afterwards using statistical analysis
to analyse the data (Sikora & Kaczynska, 2022).
Such methods assess several CES, but these methods
are time and source consuming and that can be an
obstacle for city planners or decision makers to use
such methods. Self-explanatory is the visual quality
index (Jovanovska et al., 2020; Swetnam, Harrison-
Curran, & Smith, 2017; Swetnam & Tweed, 2018) or
landscape aesthetic quality index (Hermes, Albert, &
von Haaren, 2018), which are methods for landscape
aesthetical value. Visual quality index have been used
as a method for several research articles but with a
different approach to data collection and usage.

Table 1
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Note: in the table, it is marked in green whether the specific CES has been assessed by the specific method.
Explanation of acronyms: CAESaR — Cultural Ecosystem Services of River landscapes; GIS — Geographic

Information System.
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The initial article using the visual quality index
method in Wales (Swetnam, Harrison-Curran, &
Smith, 2017) was based on large datasets and high-
quality GIS data, assessing landscape visual quality
based on five indicator categories — blue space,
greenspace, physical, human and historic. The
same method in different renditions was performed
in Iceland (Swetnam & Tweed, 2018) where the
evaluation was performed by field observations of
32 specific landscape views. Jovanovska et al. (2020)
were combining two data collection methods and
adapted the visual quality index method once again
by using remote and field observations of the Shar
Planina mountain landscapes. Two other methods
are based on landscape visual values, viewshed
modelling which calculates the object diversity in a
view and the views from specific points in landscape
(Swetnam, Harrison-Curran, & Smith, 2017; Van
Berkel et al., 2018; Yoshimura & Hiura, 2017) and
nowadays more and more popular geo-tagged photo
analysis method derived from social media (Havinga
et al., 2021; Sottini et al., 2019; Van Berkel et al.,
2018; Yoshimura & Hiura, 2017). Social media photo
analysis methods can give an insight into tourist and
local inhabitant preferences regarding landscape
aesthetics and also point out the demand and supply
of CES (Yoshimura & Hiura, 2017). Such methods
are useful for mapping people’s preferences but could
be complicated to use in data-scarce areas or areas
that are not so widely used for recreation. The photo-
based method could include different assessments of
photos and landscapes, for example, taking photos
from roads and analysing them (Martin et al., 2018).
Senes et al. developed a landscape quality index
method, where multiple ES were assessed including
spiritual, recreation and cultural values, by using
several geodata sources and using ArcGIS software
to calculate the landscape quality index to point out
the most precious landscapes to protect them from
future land take (Senes ef al., 2020). A new approach
for CES assessment was the CAESaR indicator
framework (Thiele et al., 2020), the method applied
evaluation of several CES with several indicators
for each CES. Method aimed to evaluate river
landscapes on a national and local scale (Thiele et al.,
2020). The most frequently used method was GIS-
enabled mapping which incorporates different tools
in GIS software, for example, hot spot/ cold spot
analysis (Van Berkel & Verburg, 2014; Vannoppen,
Degerickx, & Gobin, 2021), polygon mapping with
participation from local inhabitants (De Vreese et
al., 2016) and several authors used GIS mapping
after gathering data from surveys and interviews (De
Vreese et al., 2016; Plieninger et al., 2013; Ruskule,
Klepers, & Veidemane, 2018) to spatially represent
data. The spatial evaluation method group is the most
diverse in method choice, but also very varied in data
usage starting from very time-consuming collection
and massive amounts of data to simplified methods

with publicly available data. Simplified methods with
no detailed data are good for estimation and overall
understanding of CES supply, but these methods can
be biased and not correspond to real-life situations in
detail.

Widely used methods for CES assessment
are qualitative surveys and interviews (Bieling &
Plieninger, 2013) to gather trustworthy information
about landscape perception and demand from local
people, tourists and stakeholders. As mentioned
before several authors that used the survey method
incorporates some sort of GIS mapping tools to
visually represent data or include separate assessment
layers (De Vreese et al., 2016; Dramstad et al.,
2006; Plieninger et al., 2013; Ruskule, Klepers, &
Veidemane, 2018). Zoeller, Gurney, & Cumming
(2022) method incorporated statistical analysis and
researched an interesting connection between bird
occurrence and people’s perceptions of landscape.
The same approach was used together with a
questionnaire, species mapping and using statistical
analysis for data processing (Assandri et al., 2018).
Research by Pleasant et al. (2014) used surveys and
interviews with environmental managers from local
municipalities. Few authors used experiments as
a method for visual choice assessment (Ungaro et
al., 2016) or to assess plant diversity appreciation
(Lindemann-Matthies, Junge, & Matthies, 2010).
Results from surveys and questionnaires which do
not incorporate spatial mapping and data that is not
spatially explicit can be difficult to incorporate in
further evaluation of landscape (Bieling & Plieninger,
2013).

Interesting that methods based on social media
data which is becoming more and more popular
nowadays are used only for the aesthetical value
assessment, but location data collection could be
used for recreation, tourism or other CES evaluation.
As mentioned before, the aesthetic value is the most
assessed CES and multiple methods have been
adapted to measure aesthetic landscape quality, but
overall landscape quality is still not addressed widely.
Several authors stressed the importance and influence
of people’s perception on CES assessment (Hermes
et al., 2018; Martin-Lopez et al., 2009; Plieninger et
al., 2013; Thiele et al., 2020), which include several
interesting points for future research, for example,
perception of cultural landscape (Plieninger et al.,
2013; Van Berkel & Verburg, 2014).

Conclusions

CES assessment methods for evaluating
landscape quality are very diverse and differ based
on data availability or resources for research. Several
articles in this research combines multiple methods,
which has the most spatially explicit and trustworthy
data. The conclusion from research is that the most
appropriate method for CES assessment to evaluate
landscape quality is combination of GIS enabled
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mapping and surveys with society to cover base  indicators, it is possible to point out the landscapes
information about land structure, usage, etc. and also ~ with the highest quality from different perspectives
demand and insights from local people and tourists.  and apply specific management tools accordingly.
Using both methods combined and carefully choosing
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