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ABSTRACT 

Cultural ecosystem services (CES) refer to intangible benefits 
derived from human interactions with their surrounding 
environment, such as recreational opportunities, aesthetic value, 
cultural heritage, and spiritual value. While attention is increasing 
towards CES, the growing fragmentation of methodologies, varied 
geographical distribution, and the lack of standardised assessment 
remain significant challenges for its integration into urban 
planning strategies. This paper aims to analyse global research 
trends in CES assessment and valuation between 2015 and 2025 
and to formulate the future direction of CES assessment studies to 
enhance human-environment interaction. This study employed 
bibliometric analysis using BiblioMagika and VOSviewer to 
visualise the recent trends and patterns in CES assessment studies, 
based on a review of 173 journals from the Scopus database. The 
findings reveal that CES studies have received considerable 
academic attention over the decade, especially after 2020, and 
have mostly come from developed countries such as Germany and 
the United States, and more recently from China. However, 
regions with rich biodiversity are still underrepresented, such as 
Southeast Asia countries. Key themes include social media 
analysis, participatory spatial mapping, urban green space, and 
urban green infrastructure, which show their credibility in shifting 
the world's attention towards urban sustainability.  
 
Keywords: Cultural ecosystem services, bibliometric analysis, 
human-environment interaction, urban planning, sustainable 
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1.0 INTRODUCTION  

Over the past few decades, the field of environmental psychology has expanded, shifting its focus to the complex 
interaction between humans and the environment. While initially centred on the influence of external settings 
on human behaviour, academic interest has expanded to include their impacts on ecological well-being and 
sustainable environmental planning. This growth led to an increasing emergence in cultural ecosystem services 
(CES) that can be defined as intangible benefits derived from nature interaction, such as recreational 
opportunities, spiritual and religious, cultural heritage diversity and sense of place, showing its emphasis in 
multidisciplinary approaches (Sitas et al., 2015; Hirons et al., 2016).  
 
CES assessment studies provide a vital foundation for advancing the formulated Sustainable Development Goals 
(SDGs), as they significantly support Goals 3 (Good Health and Well-Being), 11 (Sustainable Cities and 
Communities), and 15 (Life on Land). Wood et al. (2018) highlighted that effective ecosystem services 
assessments are needed to tackle environmental challenges while maintaining the flow and trade-offs of the 
provision of ecosystem services. Despite growing academic interest, the integration of research findings into 
urban planning is receiving challenges due to the various geographical distributions, the complexities of the 
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methodology and the lack of standardisation in evaluations (Rózová et al.,2020; Johnson et al., 2019; Gosal et 
al., 2018; Plieninger et al., 2015). Therefore, a comprehensive review of CES literature is crucial to understand 
prevailing research trends, identify thematic gaps, and highlight future directions for better planning. 
Bibliometric analysis serves as a robust tool for systematically identifying these gaps by quantitatively revealing 
trends, citation patterns, and thematic patterns in CES research over time (Donthu et al., 2021). 
 
This paper aims to conduct a comprehensive review on CES related studies specifically published between 2015 
until 2025 and seeks to answer the following research questions: 1) What are the prevailing research trends in 
CES assessments studies between 2015 and 2025, 2) What are the key thematic of CES assessment studies 
conducted from 2015 until 2025) and 3) What are the emerging future direction of research in CES that can 
inform policy development and enhance society well-being? 
 

2.0 LITERATURE REVIEW  

2.1 Empirical Studies on Cultural Ecosystem Services 
Ecosystem services refer to benefits derived from the interactions between human and natural ecosystems, 
whether direct or indirect, including provisioning, regulating, supporting, and cultural (MEA, 2000). These 
services have been central to the development of environmental psychology research, which is expanding 
knowledge in sustainability science (Chan et al., 2012; Constanza et al., 2017). While provisioning and regulation 
have received growing attention due to their tangible outcomes, CES capture the intangible benefits such as 
recreation, cultural heritage, and inspirational and spiritual enrichment. Therefore, by assessing CES values, it 
offers insights into how people perceive and use value, and how environmental settings influence people's 
quality of life. Empirical studies on CES have employed various methodological approaches, cultural values and 
themes to capture the diverse perspectives on the value of CES. For example, Zhang et al. (2021) investigated 
how the experience of animal-based cultural services is produced through interactions between ecosystem 
services at cultural heritage sites, thereby enhancing human well-being.  
 
On the other hand, Kokkoris et al. (2020) highlighted the need for localised assessments that capture the 
diversity of specific ecosystem services to support effective conservation strategies in CES management. 
Schneider et al. (2024) highlighted the need to prioritise aesthetic and recreational values to improve local 
tourism, thereby significantly enhancing natural resource management. Additionally, there is growing interest 
in integrating social preferences into decision-making, underscoring the need for a collaborative approach to 
CES management strategies (Martin—Lopez et al., Gould et al., 2020). However, despite its global relevance, 
CES research often focused on developed nations such as Europe, North America, and East Asia, with these 
regions leading in publication output.  
 

2.2 Previous Studies on Bibliometric Analysis in Cultural Ecosystem Services 
Bibliometric analysis offers a systematic tool for examining the intellectual structure, theme evolution, and 
geographical distribution of research. Through the systematic quantification of publication outputs, citation 
networks, co-authorship patterns and author keywords, bibliometric analysis illustrates the direction of 
academic research in the field and identifies its future direction. Global bibliometric analysis of ES began to be 
driven by the development of the ES framework by MEA (2005) and by efforts to integrate ES research into 
policy-making strategies. Although early research regarded CES within broader service classification, specialised 
methodological and conceptual issues of CES have led to the growing literature in the field.  
 
Zhang et al. (2022) conducted a comprehensive review of CES literature from 2005 to 2021, using VOSviewer 
and CiteSpace, and found that interest in urban green spaces, social media analytics, and participatory mapping 
is growing in CES research. Liu et al. (2025) investigated the role of CES in human well-being by incorporating 
bibliometric analysis with content mapping to identify CES values in human health. Similarly, a global review by 
Chen et al. (2025) assessed CES research in wetland ecosystems by applying systematic review protocols to 
analyse trends across over 800 studies. These works provide valuable quantitative evidence on integrating 
cultural values into planning and conservation efforts for environmental settings.  
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3.0 METHODOLOGY  

3.1 Search Strategy 
The search strategy for identifying literature on cultural ecosystem service assessment studies is illustrated in 
Figure 1, a flow diagram that explains the methodological framework of the study and demonstrates the 
systematic procedures used to retrieve the most relevant literature for article analysis to achieve the objectives 
formulated in this paper. Scopus was selected as the primary database for this analysis due to its extensive 
coverage across multidisciplinary fields and its high-quality, reliable data, which make it a robust tool for 
analysing and visualising research outputs.  
 
To enhance search accuracy and ensure results are relevant, the search field was limited to article titles, thereby 
capturing only evidence-based studies of cultural ecosystem services. The search was conducted over 10 years, 
from 2015 to 2025, to reflect the evolution of the relevant literature over that period. Additionally, only the 
English language was used in the filter search to make it suitable for later data analysis. To ensure academic 
content only, the search was further refined to include journal articles that advance both theoretical and 
practical knowledge. 
 
A detailed search string was developed using the keywords "cultural ecosystem service*", "urban green space*" 
and "assessment*" to capture exact matches. Boolean operators were applied to exclude irrelevant document 
types and optimise exclusivity. The data extraction was conducted on 5 June 2025, and a total of 495 articles 
were identified and screened for inclusion, providing a robust foundation for the later bibliometric evaluation. 
Manual searching was conducted using predefined criteria to ensure the eligibility of the preliminary data 
analysis. The inclusion criteria were as follows: 1) Should focus on cultural ecosystem services only, 2) CES 
assessment studies should be conducted in green space settings only, and 3) employ any assessment methods 
or techniques. As a result, 173 articles were selected and downloaded for a preliminary data analysis using the 
BiblioMagika worksheet.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Flow diagram of the search strategy 
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3.2 Data Cleaning, Harmonisation and Tools 
To ensure the accuracy and reliability of the data, thorough data cleaning and harmonisation were conducted 
using the advanced functionalities of biblioMagika and OpenRefine. This step is critical to ensuring data validity, 
and only relevant articles were included in the network analysis using VOSviewer. BiblioMagika was developed 
by Ahmi (2024) exclusively for data harmonisation, providing greater transparency by systematically cleansing 
and organising data extracted from the Scopus database. The initial phase began by downloading the Scopus 
data in CSV format and conducting a thorough review of key columns, including author names, affiliations, 
author keywords, and country. Advanced clustering techniques were employed to detect inconsistencies, and 
corrections were made to standardise the output, thereby retaining the integrity of the data after segmentation. 
Once cleaned, the dataset was reverted to its original format structure for further analysis.  
 
For the next analysis phase, BiblioMagika was utilised to enhance the bibliometric analysis by standardising 
metadata on authorship, affiliations, and countries. OpenRefine was used to support the effort to refine 
keyword data by splitting multi-cell data, and a variety of clustering techniques helped expedite the process. 
Network visualisation was generated using VOSviewer to generate a conceptual network map. This integrated 
multi-tool approach enabled a comprehensive, structured analysis of research trends, particularly in the field of 
cultural ecosystem services.  
 

4.0 DATA ANALYSIS AND DISCUSSION 

4.1 Document Profile 
Table 1 provides an overview of the final documents retrieved from the Scopus database and used in the 
preliminary data analysis. In the period from 2015 to 2025, a total of 173 publications by 750 contributing 
authors were identified, focusing exclusively on cultural ecosystem service assessment studies in green space 
settings. A total of 5,574 citations were received over the period, corresponding to an overall h-index of 46, 
reflecting the research's publication impact and citation performance within the field. 
 

Table 1: Main information and subject area 
(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Additionally, by recognising which subject area acknowledges cultural ecosystem service assessment studies, 
we can determine a current trend within the field, as shown in Table 1—the distribution of publications that 
show the multidisciplinary interests spanning social, technological, and economic domains. There are three 
dominant subject areas, with almost 85% of publications falling under Environmental Science, reflecting its 
strong focus on ecosystems, biodiversity, landscape management, and environmental planning as key elements 
of CES studies. Other than that, Agricultural and Biological with 49.1% and Social Sciences at 41.04% show 
significant focus on land-use planning and human-based studies.  
 

4.2 Publication Trends 
Table 2 provides information on temporal patterns in cultural ecosystem service assessment studies, reflecting 
a steady, accelerating growth trajectory in both the number of publications and citations over the decade. 
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Between 2015 and 2025, academic research increased significantly, with cumulative publications rising from less 
than 10 in 2015 to over 170 by 2025. The Total Citations (TC) data reveal a substantial rise in 2020, in which 611 
citations were recorded as the highest citation count thus far, surpassing the preceding years (2017 – 2019), 
demonstrating growing scholarly influence and recognition of CES during the time.  
 
Figure 2 illustrates the polynomial trend line (R2 = 0.9948), which shows a clear, strong increase in academic 
performance for CES studies during this period. Average citations per publication (C/P) indicate that earlier 
publications received higher average citation rates, suggesting their impact as early foundation studies in CES 
research.  
 

Table 2: Annual research output and citation metrics 
(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  

  
Notes: TP = total number of publications; NCA = Number of contributing authors; NCP = number of cited 
publications; TC = total citations; C/P = average citations per publications; C/CP = average citations per cited 
publication; h = h-index; g = g-index; m = m-index 
 

 
Fig. 2: Cumulative growth of publications 

(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  

 
A significant peak in annual publication volume was observed in 2022, with 28 publications, followed by 
consistently high numbers in 2023 (23 publications) and 2024 (19 publications). This upward trend shows 
growing momentum in CES research, potentially driven by efforts to integrate the CES concept into sustainable 
development planning, sustainability frameworks, and ecosystem management initiatives. Meanwhile, Figure 3 
illustrates the citation trend, with the highest total citations recorded in 2017 (1,186), reflecting the influential 
impact of earlier foundation studies, followed by 2018 (815) and 2019 (611). However, total citation counts are 
decreasing significantly, with only 60 citations in 2024 and 8 in 2025, suggesting a citation lag. 

Annual Research Output and Citation Metrics 

Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)

Year TP NCA NCP TC C/P C/CP h g m

2015 8 45 8 696 87.00 87.00 8 8 0.727

2016 10 44 10 533 53.30 53.30 8 10 0.800

2017 14 59 14 1186 84.71 84.71 14 14 1.556

2018 11 58 11 815 74.09 74.09 11 11 1.375

2019 13 58 13 611 47.00 47.00 12 13 1.714

2020 12 51 12 468 39.00 39.00 9 12 1.500

2021 20 73 19 472 23.60 24.84 12 20 2.400

2022 28 115 28 482 17.21 17.21 13 21 3.250

2023 23 93 21 243 10.57 11.57 11 14 3.667

2024 19 93 15 60 3.16 4.00 5 6 2.500

2025 15 61 3 8 0.53 2.67 2 2 2.000

Total 173 750 154 5574 32.22 36.19 46 69 4.182

Note: TP=total number of publications; NCA=number of contributing authors; NCP=number of cited publications; TC=total citations; C/P=average citations per publication; C/CP=average citations per cited publication; h=h-index; g=g-index, m=m-index.

y = 0.7809x2 + 7.7566x - 0.7333
R² = 0.9948
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Fig. 3: Total publications and total citations by year 

(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  
 

Bibliometric indices such as the h-index, g-index, and m-index systematically provide important insights into the 
quality, impact, and citation dynamics of CES research during this period. The h-index measures productivity and 
citation impact and shows a progressive increase, reaching a high of 15 in 2021. This method reflects the 
cumulative influence and consistency of CES publications. The g-index indicates highly cited publications, and 
the value recorded shows that the top-cited articles collectively received at least 729 citations, which drives 
most scholarly attention in CES research. The m-index measures the citation rate relative to an academic's age 
by dividing the h-index by the number of years since the first publication. A moderate yet upward trend in the 
m-index suggests consistent citation growth over time in CES research.  
 

4.3 Publication by Authors 
Table 3 presents a systematic bibliometric analysis of the highest contributors in the field, focusing on cultural 
ecosystem services research, by calculating the total publication volume and the impact of individual researchers 
using citation-based metrics.  

Table 3: Most productive author 
(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  

 
Notes: TP = total number of publications; NCA = Number of contributing authors; NCP = number of cited 
publications; TC = total citations; C/P = average citations per publications; C/CP = average citations per cited 
publication; h = h-index; g = g-index; m = m-index 
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Data such as Total Publications (TP), Total Citations (TC), and Citations per Cited Publication (C/CP) were 
highlighted to assess scholarly influence and its impact within the academic community. Table 4 indicates that 
Paulo Pereira from Mykolas Romeris University (Lithuania) is the most productive author, having contributed 
five publications to CES research, with the highest h-index (5) and m-index (0.556) among all contributors. 
Besides that, a notable group from the United States Geological Survey (Semmens, Sherrouse, and Ancona) 
followed with four publications each, demonstrating their prominent role in advancing CES methodologies and 
valuation frameworks. 
 
Table 4 presents the citation influence of each author, thus indicating that a few authors report exceptionally 
high C/P and C/CP values ranging from 112 to 196 despite a small number of publications. The highest total 
citation counts are tied among Semmens, Sherrouse, Ancona, and Pereira, each with 254–251 citations, 
reflecting highly cited and impactful work. Daniel R. Richards, Bige Tuncer, and Rudolf de Groot recorded 
exceptionally high C/P and C/CP values of 112-196, demonstrating research impact through widespread citation 
despite fewer publications. The analysis reveals a diverse but geographically concentrated field, with authors 
from Europe and North America dominating both publication output and citation performance.  
 

Table 4: Most influential authors by total citation 
(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  

 
Notes: TP = total number of publications; NCA = Number of contributing authors; NCP = number of cited 
publications; TC = total citations; C/P = average citations per publications; C/CP = average citations per cited 
publication; h = h-index; g = g-index; m = m-index 
 
Figure 4 illustrates an overlay network co-authorship network visualisation generated by VOSviewer, mapping 
the collaboration of authors in publishing research in the context of CES research. This network visualisation 
uses a temporal colour scale (from dark blue = older collaborations to yellow = recent collaborations) to show 
how collaboration patterns have evolved. Based on the network visualisation, it is notable that Paulo Pereira is 
the most dominant node, aligning with the record as the most productive author, and he is directly linked to 
multiple co-authors, including Miguel Inacio, Katazyna Bogdsevic, Marius Kalinauskas, and Wenwu Zhao, 
forming a highly active and growing collaborative network. Figure 4 shows the recent evolution of the co-
authorship network in CES research, from Rudolf de Groot, who played a foundational role in earlier years, 
highlighting the transition in leadership and collaboration over time.  
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Fig. 4: Overlay visualisation of the co-authorship network based on the number of documents 

 

4.4 Publication by Countries 
 The data in Figure 5 reveals that China is the top contributor in the field with 43 publications, 861 total citations 
and the highest h-index of 15, reflecting its recent growing prominence in CES-related publications, followed by 
Germany with 21 publications and the highest total citation count (TC = 936), showing its strong citation impact 
in Europe. Spain, the United States and the United Kingdom represent Western countries that show substantial 
publications with 16, 15 and 12 publications respectively, making strong contributions and consistent citation 
metrics. However, Southeast Asia remains relatively underrepresented, with India, which recorded five 
publications, showing low citation performance (C/P = 14.20). Despite being home to rich biodiversity and 
diverse cultural ecosystems, Bangladesh, Indonesia, and Malaysia each contributed only three publications to 
the CES field, underscoring significant underrepresentation in global research. Based on this analysis, there is a 
lack of representation of CES research across much of Africa, the Middle East, and Central Asia, which might 
reduce opportunities for integrating nature-culture interdependencies.  
 

 
Fig. 5: Distribution of country production in CES assessment studies 
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4.5 Publication by Source Titles 
Figure 6 illustrates the scholarly journals that serve as the most active venues for CES assessment studies and 
lists the top 20 journals by publication frequency, highlighting their role as platforms for disseminating 
knowledge about CES research across multidisciplinary studies. The top journal is Ecosystem Services, with 25 
publications, underscoring its role as the primary platform for CES research and its alignment with the field's 
core themes, such as ecosystem services valuation. This method is further followed by Ecological Indicators (16 
publications), which highlight sub-topics such as spatial mapping, sustainability indicators and quantitative tools. 
Other than that, urban-focused areas such as Urban Forestry, Urban Greening, and Urban Ecosystems 
demonstrate the relevance of CES research to urban resilience, urban green space planning, and urban 
management. This publication data shows the interdisciplinary nature of CES research, which intersects with a 
broad range of disciplines and application areas.  
 

 
 

Fig. 6: Top 20 most productive source titles 
(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  

4.6 Author Keywords 
Figure 7 presents the frequency analysis of author keywords associated with the CES assessment studies as the 
dominant keywords that represent the core theme of the analysis. Keywords such as "ecosystem services", 
"social value" and "social media" are among the related keywords indicating the growing integration of public 
participation methods into studies of urban cultural ecosystem services.  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7: Frequency of author keywords by total link strength 
(Source: Generated by the author(s) using biblioMagika® (Ahmi, 2024)  
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Fig. 8: Overlay network visualisation on author keywords 
 
According to the temporal and citation impact analysis illustrated in Figure 8, these keywords began receiving 
attention from researchers in 2020. Figure 9 illustrates the overlay network visualisation generated in 
VOSviewer, where node colours represent the average publication year. The central cluster emerging from 
terms such as "cultural ecosystem service", "ecosystem services", "participatory approach", "recreation" and 
"protected area" that are frequently co-occurring, highly cited, and widely incorporated across multidisciplinary 
studies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Fig. 9: Temporal and citation impacts of author keywords 
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5.0 CONCLUSION 

The bibliometric analysis of CES research from 2015 to 2025 shows substantial growth in the field, though studies 
from developed countries and Southeast Asian countries remain underrepresented despite their rich cultural 
diversity. Current research themes focusing on urban green space, participatory mapping and social value 
highlight the role of CES research in urban planning strategies. Moving forward, CES research should prioritise 
the standardisation of methodological approaches to enable cross-study comparison, increase empirical 
research, and capture diverse perspectives, thereby fostering interdisciplinary collaboration among stakeholder 
groups that should inform decision-makers, local authorities, and communities in the formulation of sustainable 
urban planning strategies. 
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