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ABSTRACT. To create the science we need for the ocean we want in this United Nations Decade of Ocean Science for Sustainable
Development and to support the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) value
assessment, we systematically reviewed literature from the past 20 years (N = 375) that used conceptualizations of relational values in
coastal and marine ecosystems of the Global South. We found four clusters of research highlighting specific characteristics. Cluster
one (participatory and qualitative approaches) was defined by a focus on the relational value of cultural heritage and the production
of qualitative social science data, often with a participatory approach. Cluster two (Indigenous and local ecological knowledges held
by fishers and gatherers) linked to the explicit inclusion of Indigenous and local knowledges in research and to aspects of biodiversity
and marine resources. Cluster three (ecological and environmental change) was determined by relational values of social relations and
identity of residents and community members through the use of anthropological and ethnographic methods and linked to ecological
and environmental change. Cluster four (recreation and quantitative data) was characterized by a variety of relational values, such as
recreation and enjoyment, aesthetics and inspiration, or stewardship, and based on quantitative empirical social research methods
mainly elicited from coastal users (such as tourists). We highlight (1) the most prevalent relational values; (2) the necessity to bridge
dispersed research approaches; and (3) the possible negative impact of globalization, market pressure, and ecological degradation on
relational values. Our lessons learnt are the challenge of conflating relational values with structures, institutions, or emotions; the
necessity of accounting for dynamic influences on relational values; and finding ways to comparably quantify relational value categories.
Our recommendations for future research are: (1) specificity regarding relational values and their object of value; (2) using
transdisciplinary and participatory approaches; and (3) strengthening pro-environmental relational values for sustainability
transformation.

Key Words: biodiversity conservation; fishing,; Indigenous and local knowledge, livelihood; sense of place; sustainability, transdisciplinary

INTRODUCTION

Academics and practitioners increasingly articulate relational
values to convey the importance of nature to decision makers,
especially in biodiversity conservation (Diaz et al. 2015, Pascual
et al. 2017, Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services [[PBES] 2019). Relational
values are “preferences, principles, and virtues associated with
relationships, both interpersonal and as articulated by policies
and social norms” (Chan et al. 2016:1462). The “relational” refers
to the focus on the relational content of valuation and not to the
inherently relational process of valuation itself (Himes and
Muraca 2018). The content of valuation refers to what is valued
and how the value is attributed and articulated (Himes and
Muraca 2018:2): in the case of relational values, this is our
relationship with nature. Relational values focus both on human-
nature connections (such as aesthetic or inspirational values; e.g.,
Badang et al. 2017, Mozumder et al. 2018) as well as human-
human connections that stem from interactions within a social-
ecological system (such as social relations or social memory; e.g.,
Hoque et al. 2017, Rojas et al. 2017; Muraca 2011). Researchers
proposed the framing of relational values as a “third type” of
values, in addition to intrinsic values (i.e., the inherent value of
nature as an end in itself, regardless of any human experience)

and instrumental values (i.e., the importance of nature as a means
to achieve human ends or satisfy human needs; Muraca 2011).
Attention to relational values is said to help foster inclusive
conservation by acknowledging a plurality of values and
increasing options for how we discuss nature’s meaning (Diaz et
al. 2015, Chan et al. 2016).

Although the framing of relational values is new, the concepts of
value on which this framing draws have a rich, diverse, and
extensive research history. The framing of relational values builds
upon decades of studies on topics such as sense of place
(Trentelman 2009, Brehm et al. 2013), human-nature connection
(Mayer and Frantz 2004, Dutcher et al. 2007, Nisbet et al. 2009),
and experiential relations to nature (Keniger et al. 2013, Soga and
Gaston 2016). Indigenous and local ecological knowledges
(Berkes 1993, Bradley et al. 1999, Schultz 2001, 2002) and
conceptions of humanity’s place in nature (van den Born 2008,
Raymond et al. 2013) are also foundational to relational values
concepts. Hence, the literature about relational values is much
older than the term coined by Barbara Muraca in 2011 (Muraca
2011). Yet the decades’ worth of research on concepts that
intertwine with relational values is dispersed across disciplines,
which can make it challenging to get an overview of the
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information. A comprehensive summary of existing empirical
research behind the new framing of relational values is missing.
To further the concept of relational values and to learn from
previous empirical research, we offer in this review an overview
of 20 years of dispersed research around relational values (by
other names) in coastal ecosystems in the Global South.

Advancing this knowledge is especially relevant in coastal
ecosystems of the Global South. The high demand and pressure
on coastal ecosystems, and resulting rapid changes, are likely to
impact relational values and possibly erode pro-sustainability
relational values (Riechers et al. 2020). Coasts are multi-
functional spaces in which many different demands meet the
increasing impacts of global change (von Schuckmann et al.
2019). They are highly impacted by overexploitation through
industrial and touristic development, overfishing, and mining,
threatening the livelihood and food security of local communities
(Mora et al. 2011, Hughes et al. 2017). Yet many people,
particularly in the Global South, are directly or indirectly
dependent on coastal ecosystems through marine resources,
agriculture, tourism, or recreation (Intergovernmental Panel on
Climate Change [[PCC] 2019). This is especially true for
Indigenous peoples and local communities (Cisneros-
Montemayor et al. 2016). Combined, these pressures lead to a
dramatic loss of biodiversity and ecological functions vital to the
local communities (Millennium Ecosystem Assessment 2005,
IPBES 2019), which is exacerbated by climatic stressors (Graham
et al. 2015, IPCC 2019).

To create more sustainable livelihoods and conserve biodiversity,
the complex societal challenges in coastal regions need to be
researched comprehensively. To account for rapid and extreme
environmental changes and to achieve Sustainable Development
Goals (United Nations 2015), coastal policy and management
need to move away from sectoral approaches and instead adapt
to the complexity of coastal social-ecological systems. The
framing of relational values can help to foster a social-ecological
perspective because it refers to the meaningfulness of
relationships, such as those between nature and people and among
people within or fostered by nature (Chan et al. 2016, 2018). This
focus on relationships and interconnections is extraordinarily
relevant to social-ecological systems research, and thus for
building the science we need for the ocean we want in this current
UN Decade of Ocean Science for Sustainable Development
(United Nations Educational, Scientific and Cultural
Organization 2020).

In this paper, we present the main findings from our systematic
literature review of 20 years of research on relational values (by
other names) conducted in coastal ecosystems of the Global
South. To our knowledge, this is the first systematic literature
review on the topic of relational values in general, and specifically
with a focus on the Global South. Hence, in this paper we aim to:
(1) give an overview of relational values we identified in the articles
(because the articles might not use the term “relational values”
explicitly), (2) highlight methods used to elicit relational values,
(3) identify biogeographical aspects to which relational values are
linked, (4) give an overview of the research clusters that have
studied relational values, and (5) present connections between the
people whose values were studied and the benefits and challenges
in valuation as stated by the researchers.
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We end our discussion with a section on lessons learned through
our literature analysis, especially through empirical research
papers. To further future research in this field we address questions
on the relational values concept (what are relational values?),
methods (how to assess them?), and topics (what is the object of
value?). On the basis of these lessons learned, we offer three
recommendations for further research on relational values: (1)
specificity regarding relational values and the biophysical aspects
to which they are linked, (2) using transdisciplinary and
participatory  approaches, and (3) strengthening pro-
sustainability relational values for societal transformation (Box
1). Through this, we want to foster greater cross-disciplinary
fertilization of the new field of relational values and hope to
enable a more comprehensive and applicable operationalization
of this framing.

METHODS

Data collection

Our systematic review followed the guidelines for the “Preferred
reporting items for systematic reviews and meta-analyses”
(PRISMA) framework (Moher et al. 2009; Fig. A2.1). We
developed a search string to encompass the diversity of relational
values and coastal ecosystems in the Global South (see search
string in A1). In spring 2020, we applied our search string to the
databases of Scopus for publications from 2000 to 2019. The
search string was restricted to articles in English, included both
conceptual and empirical observations, and resulted in 1665
articles.

Articles had to address both relational values and coastal or
marine ecosystems in the Global South to be included. We first
screened the titles, abstracts, and keywords of these 1665 articles
and omitted 924 that did not meet these criteria (when in doubt,
we maintained the article for full-text analysis). The remaining
741 articles were downloaded and analyzed on the basis of their
full text. Because it was difficult to decipher the use of relational
values from the abstract alone, many articles were included in the
full-text analysis but then eventually excluded for not using any
concept that could be seen as similar to relational values (n = 366).
The final set of articles was 375 (Fig. A2.1).

Data analysis

We based the coding scheme used in our systematic review partly
on previous research. The categories of relational values were
based on reports from the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES 2016,
2019) and related scientific studies (Arias-Arévalo et al. 2017,
Klain et al. 2017) but adjusted inductively to highlight the focus
of the articles. We adjusted benefits and management categories
on the basis of Tran et al. (2020). Finally, we tested and refined
the coding scheme through 50 randomly selected articles before
applyingit to the full set. To ensure inter-coder reliability, tandems
of two conducted preliminary coding separately. Each pair cross-
checked and discussed their coding for consistency. The lead
author spoke with each pair to ensure consistency between them.

We analyzed the data using SPSS 26 (IBM Deutschland GmbH,
Ehningen, Germany). Data analysis consisted of qualitative and
quantitative analyses. We analyzed most variables using
qualitative content analysis to summarize the results into distinct
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categories and groups (Mayring 2008). The overarching
categories (e.g., relational values, biogeographical aspects) were
used as numerical inputs into the statistical analysis. In addition
to descriptive statistics, we conducted a hierarchical
(agglomerative) cluster analysis (HCA) using Ward’s method
(Ward 1963) and squared Euclidian distance on binary presence/
absence data on the following: relational values, people whose
values are elicited, inclusion of Indigenous ecological knowledge,
presence of transdisciplinary processes, and methods used. The
HCA does not require a pre-specified number of clusters and the
resulting clusters were chosen, after multiple runs that were
analyzed with descriptive statistics, for their coherence and
explanatory power. We used the results from the HCA and
correlated them with variables such as the ecosystem in which the
study took place and the biogeographical components to which
the relational values were linked (Cramér’s V). To visualize the
connections between the social groups whose values were elicited
and the benefits and challenges mentioned in the articles, we
created a directed tripartite network diagram using R package
“igraph” (Csardi and Nepusz 2006, R Core Team 2019).

RESULTS

Types of relational values used

Our content analysis resulted in 13 categories of relational values
(Table 1). The most mentioned category of relational values was
“Indigenous and local ecological knowledges” (n = 267, 71.2%).
Our classification of this concept included a collection of terms
because the current literature does not give a universal definition
(Berkes 1993). Our definition is partly based on the work of the
IPBES (Diaz et al. 2015), which includes knowledge from
Indigenous peoples and local communities, such as traditional
and Indigenous knowledge (Berkes et al. 2000, Mazzocchi 2006),
local knowledge (Olsson and Folke 2001), local ecological
knowledge (Crona 2006), and fishers’ or farmers’ knowledge
(Leite and Gasalla 2013). (For a broader overview on these terms
related to coastal ecosystems see Loch and Riechers 2021.)

The second most mentioned relational value was “social
relations” (n = 86, 22.9%), which included aspects of sense of
community and social cohesion as intertwined with or mediated
by nature. The third most mentioned relational value was
“recreation and enjoyment” (n = 74, 19.7%), which comprised the
sub-categories of recreation, enjoyment, and nature-based
tourism. This was followed by the category “identity” (n = 70),
which was made up of the sub-categories of cultural identity,
individual identity, social and collective identity, and social
learning (Table 1). Other categories of relational values that
appeared less frequently include “stewardship,” “culture and
heritage,” “spiritual,” “aesthetic and inspiration,” “sense of
place,” “empowerment and autonomy,” “environmental
awareness,” “educational,” “psychological,” and “well-being”
(Table 1).

Regarding the people whose values were elicited, studies most
often focused on artisanal fishers (n = 182, 48.5% of all 375
articles) and residents or community members in general (n =
138, 36.8%). Other articles focused on “coastal users” (n = 37,
9.9%), Indigenous or Aboriginal Peoples (n = 33, 8.8%), or
government representatives (n = 20, 5.3%).
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Table 1. Overview of the relational values categories resulting
from the qualitative content analysis of N = 375 articles. The table
shows the main category of relational values, their sub-categories
(if existing), and the amount of articles in which these categories
and sub-categories were mentioned (with the percentage of all
papers, N = 375).

Value category No. of papers Values sub-category No. of papers

(% of all N = (% of all N =
375) 375)
Indigenous/local 267 (71.2%)
ecological knowledge
Social relations 86 (22.9%)
Sense of community 23 (6.1%)
Social cohesion 20 (5.3%)
Social relations 18 (4.8%)
Social memory 11 (2.9%)
Kinship 6 (1.6%)
Bequest 4 (1.1%)
Sense of belonging 2 (0.5%)
Conviviality 1(0.3%)
Reciprocity 1(0.3%)
Recreation and 74 (19.7%)
enjoyment
Recreation 65 (17.3%)
Enjoyment 6 (1.6%)
Nature-based tourism 3(0.8%)
Identity 70 (18.7%)
Cultural identity 38 (10.1%)
Individual identity 21 (5.6%)
Social and collective 8 (2.1%)
identity
Social learning 3(0.8%)
Stewardship 68 (18.1%)
Stewardship values 49 (6.1%)
Social responsibility 13 (6.1%)
Ethical values 4 (6.1%)
Values of respect 2 (6.1%)
Culture and heritage 62 (16.5%)
Heritage values 27 (7.2%)
Customary law 18 (4.8%)
Traditional values 13 (3.5%)
Cultural continuity 4 (1.1%)
Spiritual 62 (16.5%)
Spiritual values 49 (13.1%)
Sacred values 7 (1.9%)
Religious values 6 (1.6%)
Aesthetic and 37 (9.9%)
inspiration
Aesthetic values 35(9.3%)
Inspirational values 2 (0.5%)
Sense of place 36 (9.6%)
Sense of place 25 (6.7%)
Connectedness 11 (2.9%)
Empowerment and 17 (4.5%)
autonomy
Security 12 (3.2%)
Sense of agency 4 (1.1%)
Social 1(0.3%)
entrepreneurship
Environmental 10 (2.7%)
awareness
Educational 7 (1.9%)
Psychological 6 (1.6%)
Value of quietness 4 (1.1%)
Therapeutic values 2 (0.5%)
Well-being 3(0.8%)
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Fig. 1. Descriptive proportion of selected variables indicating geographical, ecological, and methods-
related characteristics of research on relational values in coastal and marine ecosystems in the Global
South, based on the qualitative content analysis of 375 articles.
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Types of articles and methods used

Of the 375 articles included in our literature review, 93.3% (n =
350) undertook an empirical, 5.3% (n = 20) a conceptual, and
1.3% (n = 5) a review research approach (Fig. 1). Social science
research methods dominated, with 90.1% (n = 338) of the articles
using at least one method within this broad field (Fig. 1). At least
one natural science method was used by 26.7% (n = 100) of the
articles. Data collected were qualitative in 36.1% (n = 137) of
articles, mixed in 36.1% (n = 137), and quantitative in 22.7% (n
=86). Over half of studies conducted interviews (59.7%, n = 224),
and roughly a third used surveys and questionnaires (33.6%, n =
126). About a fifth of studies involved group discussions and
workshops (22.9%, n = 86); another fifth, participant observation
(19.5%,n =73). About a tenth of articles used spatial approaches
(natural science methods such as GIS, geological mapping, and
aerial photography; 10.9%, n = 41). Transdisciplinary aspects,
approaches, and processes were used in 7.7% (n = 29) of articles
(Fig. 1).

Biogeographical aspects

In this section, we focus on empirical studies to highlight the
biogeographical aspects to which relational values were linked
(Fig. 1). Geographically, the study areas of the analyzed articles
were most often located in Asia (30.7%, n = 115), South America
(28.0%, n = 105), and Africa (18.9%, n = 71). Countries with the
largest numbers of studies were Brazil (14.9%, n = 56), Solomon
Islands (6.9%, n = 26), Indonesia (6.9%, n = 26), Mexico (5.9%,
n = 22), and Bangladesh (5.3%, n = 20). The most common scale
was regional (37.6%, n = 141), followed by local (24.5%, n = 92)
and landscape (20.8%, n = 79) scales. Most empirical studies did
not name a specific coastal ecosystem in which the study took
place but referenced coastal and marine systems in general
(53.3%, n = 200). The most commonly named ecosystems studied
were coral reefs (12.8%, n = 48), mangroves (10.9%, n = 41), and
lagoons (9.6%, n = 36).

We further assessed biophysical aspects linked to the relational
values studied (Fig. 1). Many relational values were linked to
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Table 2. Results of cluster analysis and the cluster's determining variables. Cramér’s V shows the strength of the relationship in parenthesis.
All coefficients shown are significant at p < 0.009. ILK = Indigenous and local knowledge.

Cluster 1: Participatory and
qualitative approaches
n =110 (29.3%)

fishers and gatherers
n =93 (24.8%)

Cluster 2: ILK held by

Cluster 3: Ecological and
environmental change
n =98 (26.1%)

Cluster 4: Recreation and quantitative
data
n =74 (19.7%)

Relational values Cultural and heritage (.24)

knowledges (.54)

Artisanal fishers and
gatherers (.48)

People whose values
were elicited

Methods used Group discussions and workshops  Inclusion of ILK (.61)
(:33)
Single person interviews (.27)
Participatory mapping (.25)
Participatory approaches (.23)
Biophysical objects Biodiversity,

of value (.45)
Ecosystem studied

Marine resources
Lagoons (.35) General (.55)

Estuaries (.22)

Indigenous/local ecological

Social relations (.32)
Identity (.25)

Recreation and enjoyment (.59)
Aesthetic and Inspiration (.50)
Stewardship (.38)

Educational (.23)

Environmental awareness (.22)
Costal users (.53)

other local experts (.19)

Quantitative empirical social research
methods (.23)

Economic approaches (.20)

Residents and community
members (.51)
Anthropological and
ethnographical methods (.22)

Terrestrial,
Ecological change

Ecosystems,
Geodiversity
Beaches (.39)
Coral reefs (.30)

marine resources in general and to their protection (38.9%, n = 146).
A nearly equal proportion of relational values were linked to specific
species (fish, marine mammals, invertebrates) and aspects of
biodiversity (such as species abundance or diversity; 37.9%, n = 142).
Other relational values were linked to specific ecosystems (e.g.,
values related to mangroves or coral reefs) or nature in general
(31.5%, n = 118). Almost 17% of studies linked relational values to
ecological changes (16.8%, n = 63), which included climate change,
environmental degradation, and natural disasters.

Clusters of studies on relational values

On the basis of our analysis of specific study characteristics (whose
values were elicited, methods used, biophysical aspects, and
ecosystems studied in), we found four clusters of research on
relational values (Table 2, Fig. 2). Cluster one (29.3%, n = 110),
named “participatory and qualitative approaches,” was defined as
a focus on the relational value of cultural heritage and the
production of qualitative social science data, often with a
participatory approach and often in lagoons and estuaries (Table 2,
Fig. 2). Cluster two (24.8%) was named “Indigenous and local
ecological knowledges held by fishers and gatherers” because it was
linked to the relational values of Indigenous and local ecological
knowledges (and related concepts such as traditional/environmental
knowledges) of artisanal fishers and gatherers. Instead of being
defined by specific research methods or data types, this cluster was
linked by the explicit inclusion of Indigenous and local knowledges
and aspects of biodiversity (e.g., species assemblages or links to
specific fish, invertebrates, or marine mammals) and marine
resources (e.g., ecosystem services, fishing, and marine
conservation). Cluster three (26.1%), named “ecological and
environmental change,” was determined by relational values of
social relations and identity. The relational values were often elicited
from residents and community members through the use of
anthropological and ethnographic methods. The relational values
were linked to aspects of ecological and environmental change (such
as climate change, disasters, coastal erosion, or degradation) and
terrestrial aspects of coastal systems (such as farming, forestry, or
land cover). Cluster four (19.7%), named “recreation and

quantitative data,” was characterized by studies eliciting a variety
of relational values, such as recreation and enjoyment, aesthetics
and inspiration, or stewardship. Research in this cluster was based
on quantitative empirical social research methods, including
economic approaches, often elicited from coastal users (such as
tourists) and carried out in ecosystems of sandy beaches and coral
reefs. The objects of value were whole ecosystems and nature in
general (such as mentioning nature, scenery, or seascapes).

Fig. 2. Representation of the four clusters based on Table 2.

Benefits and challenges of researching relational values

The most commonly noted benefit of studying relational values
was the complementarity between scientific and Indigenous and
local ecological knowledge (54.4%, n = 204 of all 375 papers).
Researchers also noted benefits of a more inclusive, informed
government and management (35.5%, n = 133) and advantages
for the local economy and livelihoods (23.7%, n = 89; Table A2.1).
Yet research on relational values also involved challenges. The
most commonly mentioned challenges in working with relational
values were external influences that challenged, eroded, or
changed local values. These influences came from globalization,
development, and market pressure (22.9%, n = 86), and from
multi-scale environmental threats (13.3%, n = 50), such as
environmental hazards or ecological degradation. Another
challenge often named was the difficulty of cross-cultural work
in eliciting locally explicit relational values (10.1%, n = 38).
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Our tripartite network shows linkages, and strength thereof,
between mentioned benefits and challenges in relation to the
people whose values were elicited (Fig. 3). The line thickness in
Figure 3 is proportional to the number of articles involved in each
link. These thicknesses convey a suite of interesting relationships.
For instance, the connection between farmers, residents, and
community members and the experienced challenge of the impact
of multi-scale environmental threats is most prevalent in the
reviewed articles. Further, research revealing relational values of
artisanal fishers and gatherers was often linked to the
complementing ecological knowledge as well as to the support of
local governance and management processes (Fig. 3).
Interestingly, we did not find connections between Indigenous
and aboriginal peoples and complementing ecological knowledge.

DISCUSSION

Here we discuss (1) the most prevalent relational value categories
in past research, (2) the necessity to bridge dispersed research
approaches, and (3) the possible negative impact of globalization,
market pressure, and ecological degradation on relational values.
On the basis of these specific findings, we highlight our general
lessons learned from the research articles. These lessons are
centered on conceptual and methodological aspects.

Prevalent relational values in past research

The vast majority of relational values in coastal ecosystems in the
Global South fell within the category of “Indigenous and local
ecological knowledges” (71.2%; Table 1), which included
knowledge from Indigenous peoples and local communities (i.e.,
traditional and Indigenous knowledge [Berkes et al. 2000,
Mazzocchi 2006], local knowledge [Olsson and Folke 2001], local
ecological knowledge [Crona 2006], and fishers’ or farmers’
knowledge [Leite and Gasalla 2013]). The coding of this category
was nuanced and broad, the rationale being that traditional
knowledge systems are almost always multifaceted: they often
involve an intertwined mix of knowledges, practices, and values
(Berkes 2017). The importance of Indigenous and local ecological
knowledge as a virtue of a human-nature relationship in the
assessed research articles thus likely stems from the myriad
interlinkages to other relational values and institutions (e.g.,
norms, management approaches; Sheremata 2018). Scholars have
noted that Indigenous and local ecological knowledges have great
potential to inform governance and management processes
(Pellowe and Leslie 2021) as well as to complement existing
scientific knowledge (Aswani and Lauer 2006, Silvano et al. 2006;
Fig. 3). This suggests the importance of continuing to understand
Indigenous and local knowledge through relational values and
other frames.

The second most commonly named category of relational values
was “social relations” (22.9%; Table 1). This category had many
sub-categories and reflects human-human connections mediated
through nature (Chan et al. 2016). Within this category, the most
common sub-categories were sense of community and social
memory. The sense of community could be strengthened through
locally specific work with nature (Frocklin et al. 2018) or through
acknowledging traditions and local ecological knowledges
(Outeiro et al. 2015). Another sub-category, valuing social
memory, explicitly connects identity (social, collective, or
individual) and historical memory of a land- and seascape (often
mediated through traditional practices and cultural heritage). In
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many of the assessed articles, this value category was linked to
environmental and cultural changes (Gordon and Hale 2003)
caused by, for example, globalization (Lauer and Aswani 2010).

Bridging dispersed research approaches on relational values

Our results showed that research explicitly using transdisciplinary
methods was scarce (6.9%, n = 29). Additionally, our results
highlighted a rather distinct subdivision of research approaches
in eliciting relational values based on research methods and
disciplinary fields. Although about a third of the studies had a
mixed-method approach, our cluster analysis highlighted
methods-based distinctions. As an example, cluster one
(participatory and qualitative approaches) showed a strong use
of methods (primarily interviews) that produce qualitative data;
cluster three (ecological and environmental change) highlighted
anthropological and ethnographic approaches; and cluster four
(recreation and quantitative data) mainly applied social science
research methods, producing quantitative data gathered with
surveys and questionnaires. In addition, clusters differed by which
and how many relational values were assessed. Cluster one used
social science research methods to analyze mainly cultural
heritage, cluster two studied Indigenous and local knowledges,
whereas cluster three primarily assessed social relations and
identity. Cluster 4, in contrast, analyzed a broader range of
relational values through surveys and questionnaires. Instead of
reinforcing disciplinary methodological boundaries, we deem it
important to combine a multitude of research methods, drawing
on different disciplines and data types to capture and elicit a
comprehensive set of relational values (Gould 2021).

To further the concept of relational values and to gain a more
comprehensive understanding of the role they play in social-
ecological systems, a broad range of different relational values
should be assessed (Klain et al. 2017, Chapman et al. 2019,
Mattijssen et al. 2020). Collaborations, both between disciplines
and with non-academic actors who hold Indigenous and local
knowledge, will greatly facilitate this broader approach. As one
example of what can be learned from working with non-academic
actors, the IPBES Regional Assessment of Europe and Central
Asia found interlinkages between the relational values of identity,
security, and stewardship in narratives of Indigenous peoples and
local communities (Schroter et al. 2020). Moreover, progress on
relational values within the field of transformations and social-
ecological research (Horcea-Milcuetal. 2019, Scoones et al. 2020)
has the potential to inherently promote interdisciplinary research
and unravel the relevance of relational values to foster
sustainability transformation (Riechers et al. 2022). To advance
the field of relational values, future research should focus on
multiple relational value categories, their synergies and trade-offs,
as expressed by individuals but also between social groups.

Globalization, market pressure, and ecological degradation affect
relational values

This review shows that global environmental change can impact
relational values. In our review, 16.8% of the relational values
were negatively affected by biophysical aspects of climate change,
ecological degradation, or environmental changes in general
(Marikandia 2001, Ratter et al. 2019, Wiederkehr et al. 2019).
Additionally, globalization, development, and market pressure as
well as multi-level environmental threats were the most prevalent
challenges regarding research on relational values in coastal and
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Fig. 3. Tripartite network showing the number of articles (N = 375) linking each node of “challenge” (left, red dots) and “benefit”
(right, blue dots) of studying relational values to the groups of people whose values were elicited (middle, yellow dots). Line
thickness is proportional to the number of articles involved in each link. Only the five most often named challenges and benefits and
the ten most often named value-holders are included to increase graphical simplification. The spacing between the nodes is used for

readability and has no statistical meaning.
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marine ecosystems of the Global South. Indeed, research on
relational values, especially in the Global South, shows that the
adherence to Global North development paradigms (Dacks et al.
2018) and the power dynamics inherent in a Western conservation
ethic (Berkes 2004, Almudi and Kalikoski 2010) can endanger
some relational values (Topp et al. 2021).

Global environmental change that leads to land use management
intensity can negatively impact inhabitants’ sense of place and
simultaneously foster contrasting ideologies that can diminish
social cohesion and social relations (Riechers et al. 2020). Rapid
simplification of ecosystems, in particular, can weaken or change
certain relational values and, in turn, lead to starkly contrasting
value priorities between groups (Okunoye 2008, Riechers et al.
2022), which can possibly lead to social conflicts (Chapman et al.
2019, Topp et al. 2021). For example, resource scarcity can
negatively affect social relations of small-scale fishers: scarcity
hampers information sharing in response to resource fluctuations
or uncertainties, which can lead to the erosion of relational values
related to social capital (Ramirez-Sanchez and Pinkerton 2009).
However, more research is needed to understand how land use
intensification may impact different relational values, in

Females (explicit focus)

Governance & management

Partnership & collaboration

particular those related to social cohesion, cultural identity, and
heritage. It is also interesting to consider whether intensification
will lead to formation of new relational values, and whether those
new values will be more or less sustainability aligned than previous
values (Hoelle et al. 2022). This is of special relevance in coastal
ecosystems of the Global South, where global environmental
change disproportionally impacts biodiversity and people’s
quality of life (IPBES 2019, IPCC 2019).

The global decline of Indigenous and local ecological knowledges
is also intertwined with trends toward ecosystem simplification.
The decline is mainly attributed to (1) the transition from
subsistence-oriented economies to a market-oriented economy,
(2) changes in culture by which younger generations consider
traditional practices to be a symbol of poverty, (3) rural
abandonment, and (4) land grabbing (Schroter et al. 2020), all
trends that often intersect with the intensification of land use for
commercial purposes. When Indigenous peoples and local
communities are displaced from their customary territories, it
jeopardizes knowledge acquired through their relation with the
land-/seascape and other relational values such as sense of place,
identity, heritage, and stewardship (Gordon and Hale 2003, Dixon
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and Durrheim 2004, Sheremata 2018, Gladkikh et al. 2019). In
addition, the loss of Indigenous and local ecological knowledges
can lead to shifting baselines (Soga and Gaston 2018), which
gradually increase tolerance of environmental degradation. That
is, ongoing environmental degradation can change people’s
perception of desirable states and thus influence further
management and conservation efforts (Papworth et al. 2009, Soga
and Gaston 2018) and impact local strategies of adaptation and
resilience (IPBES 2019).

Knowing and strengthening people’s pro-sustainability relational
values, and more broadly human-nature and human-human
connections (mediated through nature), may halt the current
global environmental crisis (Nisbet et al. 2009, Folke et al. 2011).
Articles in our review often stated that working with relational
values can benefit governance and management of resources as
well as strengthen partnerships and collaboration within and
between communities, especially when including artisanal fishers
and gatherers (see line thickness in Fig. 3). Further, a strong sense
of community as a virtue of a human-nature relationship could
foster ecological restoration (Trialfthianty and Suadi 2017, Hein
et al. 2019) and highlight power dynamics in land use changes
(Gasalla and Gandini 2016) and risk assessment (Hak et al. 2016).

That being said, two aspects of relational values need to be further
considered: the fluid nature of relational values and the
connections between relational values and sustainability-
supportive behavior. More research is needed to understand how
relational values may change or possibly erode in response to
globalization, market pressure, and ecological degradation.
Further, relational values may be transformed both intentionally
and unintentionally. Intentional environmental education efforts
can change values that are, like those in our review, closely related
to relational values (Britto dos Santos and Gould 2018).
Relational values can also change along with shifting economic
practices, political paradigms, or landscapes (Balazsi et al. 2019).

Moreover, relational values are not necessarily linked with
sustainable or pro-environmental behavior (Hoelle et al. 2022).
Strong relational values may be used to argue for the maintenance
of unsustainable practices through claiming the value of
tradition, heritage, or continuity (Chapman et al. 2019, Hoelle et
al. 2022). Relational values of stewardship or social responsibility
may be used to support conservation actions and policies that
could disenfranchise others who use and value nature differently
(Klain et al. 2014a, Sowman and Sunde 2018, Bennett et al. 2020).
One example is marine-protected areas that allow access for
touristic purposes, including fishing, but not for local, often
subsistence, uses (Lopes et al. 2017, Bennett and Dearden 2018,
Lopes and Villasante 2018). Hence, relational values may or may
not be associated with sustainable action, and we encourage
future research to explore these interactions with ample attention
to the local context (Hoelle et al. 2022).

Important considerations for empirical research

In our analysis of 375 articles, of which 350 were empirical studies,
we noted several challenges that emerge when working empirically
with relational values and related concepts. These challenges are
based on study authors’ own observations as stated in the reviewed
articles as well as our own discussions during the coding process.
Here, we build on these challenges to highlight important
considerations for future relational values research. These
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considerations center on conceptual concerns (What are relational
values?) and methods (how to assess them?). In Box 1, we distill
these considerations into recommendations for future research
on relational values.

Relational values versus structures and institutions

In our effort to determine if research was using what we today
classify as relational values, we noticed the importance of
distinguishing what relational values are not. In particular, we
determined that social structures or other informal institutions
are not relational values, although they are connected and could
be conflated. Social structures and institutions are complex and
multifaceted. They are interlinked with behaviors, practices, and
values; these phenomena all shape and create each other
(Mattijssen et al. 2020). A study in Zanzibar, for example, found
that institutions that regulate small-scale fisheries and seaweed
farming affect social cohesion (de la Torre-Castro and Lindstrom
2010). In future research, it will likely be helpful to draw
differences between social structures and institutions that enable,
support, or manifest relational values but are not relational values
in themselves. These distinctions can be nuanced, because the
same term may refer to different things: for example, the term
“cultural heritage” can relate to buildings, traditions, norms, or
relational values. Physical structures (e.g., traditional edifices or
religious buildings) or informal institutions (e.g., traditions or
norms) are not relational values, but may enable relational values.

Relational values versus emotions

The same logic applies to links between emotions and relational
values. Especially when ecological degradation, biodiversity loss,
or rapid change is part of the study, findings might highlight the
feelings of loss, pain, and nostalgia (Riechers et al. 2019).
Emotions, positive and negative, can indicate the existence of
relational values and are strongly connected to them, but are not
values themselves. A strong emotional attachment to nature could
be further analyzed to disentangle what relational value(s) might
foster such emotional connections (Perkins 2010). Further,
negative emotions such as expressed hurt, anger, loss, frustration,
or pain, among others, might indicate a recent degradation of a
social-ecological system because of, for example, ecological and
environmental change. Here it also might be worthwhile to try to
decipher when missing or changed relational values may cause
these emotional responses. We emphasize that the lines between
emotions and relational values may be quite imprecise (and
possibly discipline dependent) and see this topic as important for
further exploration, especially concerning interdisciplinary
understandings of both emotions and values (Hagen and Gould
2022).

Dynamism of relational values and their impact on human well-
being

Individual and shared relational values can change because of
ecological change or human migration, and these changes can
impact human well-being. First, many coastal ecosystems are
changing rapidly, and this dynamism has at least two important
effects associated with relational values. First, coastal degradation
causes many relational values to erode because biophysical
aspects to which the relational value is linked are degrading or
missing (Riechers et al. 2020). Second, erosion of relational values
can decrease human well-being because the loss of something
valued has a negative impact (Ross et al. 2018). As an example,
research on coastal degradation can detect a feeling of alienation
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in inhabitants, which may have replaced their relational values of
sense of place (e.g., Okunoye 2008). Second, human migration can
dramatically change relational values. Migration, both forced and
voluntary, climate-related and otherwise, is likely to rise in the
coming decades (IPBES 2019). This migration may lead to lost
relational values, as people leave familiar landscapes and endure
the trauma of change (Gordon and Hale 2003). Migration may
also, however, create new relational values (Gladkikh et al. 2019).
These complex dynamics are ripe for future research.

Quantifying relational values and their loss

Another aspect that needs further research is the quantification of
relational values and the loss thereof. To date no generally accepted
quantitative relational value scale exists. Related research from
multiple fields, however, suggests that understanding relational
values with quantitative data is well within the realm of possibility
(Schulz and Martin-Ortega 2018). Examples of scales with similar
framing include nature relatedness, connectedness to nature, and
love and care for nature (Mayer and Frantz 2004, Nisbet et al. 2009,
Perrin and Benassi 2009, Perkins 2010). Measuring relational
values with quantitative data presents multiple important
challenges. One is the underlying assumption that all respondents
have the same understanding of questionnaire items. For relational
values, this might be difficult, especially across social groups,
cultures, or those who have been affected by environmental change
in different ways. We do not see this challenge as insurmountable;
research, however, needs to clarify what exactly was asked and
address multiple possible interpretations (e.g., rather than reporting
only that spirituality is important, reporting exactly the language
used to attempt to assess spirituality and what it likely meant in the
study context). A second, related challenge is that it may be difficult
to parse relational values into separate, distinct units, given that
suites of relational values (and closely related concepts such as
cultural ecosystem services) are often connected in complex ways
(Klain et al. 2014b, Gould et al. 2015). A third challenge is that the
lack of relational values (i.e., “losing something”) may need to be
assessed differently than “intact” values. Research suggests that this
approach of asking about what is lost, in a hypothetical case in
which an ecosystem or access to it changes, is an effective way to
understand relational values that can be so ingrained in life as to
be otherwise difficult to articulate. Understanding how questions
about loss interact with actual biophysical change and consequent
changing values, and determining how these phenomena may be
assessed quantitatively, is a promising area for future research
(Gould and Schultz 2021, Riechers et al. 2021).

Conceptual and empirical clarity

Further, it is important to highlight that values, valued objects,
benefits, and actions are often closely connected and can be difficult
to disentangle (Schulz and Martin-Ortega 2018). Recreation
provides an obvious and well-studied example. Many studies
include recreation as a relational value, but it can also be considered
a valued object (e.g., I value recreation in nature), a benefit that
nature provides, or an action that allows the fulfilment of values
(see a similar discussion around recreation as landscape value
[Biedenweg et al. 2019] or as ecosystem service [Satz et al. 2013,
Gould et al. 2015]). Concepts that confront similar complexity
include “well-being” and “cultural” and “symbolic” values. This
complexity highlights that researchers need to be clear about why
and how focal topics are relational values.
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Box 1: Three recommendations for further research on relational
values

Specificity regarding relational values and the biophysical aspects
to which they are linked

With a broad concept such as relational values, it is important to
be conceptually explicit about what relational values are and
which and whose relational values are being researched. Equally
important is to specify to which biophysical aspects (element,
structure, process of nature) the relational value is linked (Chan
et al. 2018, Gould et al. 2020) in a way that can inform
management. This broadens the approach to include those who
need to change places (e.g., refugees, migrants, or victims of
segregation [Gordon and Hale 2003, Dixon and Durrheim 2004,
Gladkikh et al. 2019] or whose places are changing [Sheremata
2018]). Thisinformation can assist interdisciplinary work between
social and natural scientists and enable a clearer formulation of
environmental conservation measures with practitioners.

Use of transdisciplinary and participatory approaches

Transdisciplinary and participatory approaches can co-create
new insights on relational values for research and practice through
collaboration with diverse practitioners and researchers from
different disciplines (Lang et al. 2012). Most of the research
studies assessed did not explicitly acknowledge transdisciplinary
and participatory approaches. Yet the few transdisciplinary and
participatory studies we analyzed made clear that these
approaches can generate additional insights on how relational
values can be understood and strengthened and how they can be
applied in conservation management and policy making.
Especially if conducted in tandem with Indigenous peoples and
local communities, such research can enhance social learning
processes, empower actors, and legitimize their knowledges or
practices. Transdisciplinary approaches are particularly likely to
foster arts- and design-based approaches (Muhr 2020,
Raatikainen et al. 2020), the assessment of poetry (Okunoye
2008), and other creative approaches, which may emphasize a
different set of relational values and their connections to nature
(Gould 2021).

Strengthening relational values for sustainability transformation

Relational values research has the potential to contribute to
sustainability transformations. First, relational values may be
linked to pro-environmental attitudes and behavior and may
influence policy interventions that aim to strengthen biodiversity
and support citizens’ contributions to environmental/biodiversity
conservation (Mattijssen et al. 2020). Strengthening certain
relational values might foster sustainability, so transforming
social-ecological systems to allow pro-sustainability relational
values to flourish might be a valuable goal for sustainability
scientists (Folke et al. 2011, Abson et al. 2017). Second, eliciting
how different relational values are interlinked and how they
interact could help to find important nodes (i.e., relational values
that are connected to many other relational values and could have
synergizing effects when strengthened). These nodes might act as
enhancers and create stronger relational values overall through
ripple effects in the value system.
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CONCLUDING REMARKS

With the IPBES value assessment approved in July 2022 (IPBES
2022), understanding and operationalizing relational values (in
contrast to instrumental and intrinsic ones) will become
increasingly crucial. Our paper presents a comprehensive
systematic literature review of concepts related to relational
values from coastal ecosystems of the Global South. We show
how research over the last 20 years has used concepts closely
related to relational values even before the term was widely in use
in environmental spheres. Our lessons learned for empirical
research are (1) specificity regarding relational values and the
biophysical aspects to which they are linked, (2) the use of
transdisciplinary and participatory approaches for value
assessment, and (3) strengthening pro-sustainability relational
values to foster sustainability transformation. With this article,
we hope to contribute to strengthening empirical research on
relational values across disciplines.
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APPENDIX Al
Search String

Regarding coastal areas:

TITLE-ABS-KEY ( "Coast*"

e Marine

OR “coral reef*” OR “seagrass” OR “kelp forest” OR “rocky shore*” OR “rocky reef*” OR
“sandy shore” OR “Shell reef*” OR “algal bed*” OR “seaweed bed*” OR

e transition

“*marsh*” OR “salt pond” OR “Beach*” OR “mangroves” OR “mudflat” OR “intertidal*” OR
“tide pool” OR “soft bottom” OR “estuary*” OR “lagoons” OR “delta”)

Regarding relational values
AND TITLE-ABS-KEY (“relational values” OR

Regarding fundamental relational values:

e Security

AND TITLE-ABS-KEY (“livelihood securit*” OR

o Identity & autonomy

“Cultural identit*" OR "Individual identit*" OR “local identit*”” OR "Social Memory" OR
"Sense of place" OR "Place attachment" OR “stewardship” OR “local attachment” OR

¢ Social cohesion

“social cohesion” OR “sense of community” OR “conviviality” OR “kinship” OR

e Cultural Heritage

“cultural heritage” OR “inspiration” OR

Regarding eudaimonic relational values:
¢ Cognitive development
OR "Ecological literacy" OR "environmental learning*" OR “experiential knowledge” OR
“environmental education” OR "indigenous knowledge" OR "indigenous ecological knowledge"
OR "indigenous environmental knowledge" OR "indigenous local knowledge" OR "local
knowledge" OR "local ecological knowledge" OR "local environmental knowledge" OR
"traditional knowledge" "traditional ecological knowledge" OR "traditional environmental
knowledge" OR "local indigenous knowledge" OR "local traditional knowledge" OR "indigenous
traditional knowledge" OR "traditional indigenous knowledge" OR "traditional local knowledge"
OR
e Aesthetics
“aesthetic*” OR “recreation™*” OR “leisure” OR
e Sacredness

“religious*” OR "Spiritu* value*" OR "Sacred*" OR “totem™”

Regarding ( “global South”

OR "China" OR "India" OR "Brazil" OR “South Africa" OR "Mexico" OR "Nigeria" OR
"Malaysia" OR "Egypt" OR "Chile" OR "Iran" OR "Argentina" OR "Indonesia" OR "Viet Nam"
OR "Bangladesh" OR "Philippines" OR "Kenya" OR "Thailand" OR "Ghana" OR "Saudi
Arabia" OR "Colombia" OR "Tanzania" OR "Tunisia" OR "New Caledonia" OR "Botswana"
OR "Pakistan" OR "Peru" OR "Fiji" OR "Sri Lanka" OR "United Arab Emirates" OR "Puerto



Rico" OR "Algeria" OR "Ecuador" OR "Uruguay" OR "Venezuela" OR "Kuwait" OR
"Morocco" OR "Solomon Islands" OR "Oman" OR "Senegal" OR "Trinidad and Tobago" OR
"Ukraine" OR "Cote d'Ivoire" OR "French Polynesia" OR "Costa Rica" OR "Jordan" OR
"Panama" OR "Papua New Guinea" OR "Lebanon" OR "Cambodia" OR "Iraq" OR
"Mauritius" OR "Qatar" OR "Cameroon" OR "Cuba" OR "Madagascar" OR "Belize" OR
"Barbados" OR "Guam" OR "Mozambique" OR "Vanuatu" OR "Benin" OR "Bermuda" OR
"Togo" OR "Yemen" OR "Federated States of Micronesia" OR "Libyan Arab Jamahiriya" OR
"Marshall Islands" OR "Montenegro" OR "Namibia" OR "Nepal" OR "Nicaragua" OR
"Timor-Leste" OR "American Samoa" OR "Bahamas" OR "Bahrain" OR "Gibraltar" OR
"Jamaica" OR "Maldives" OR "Palau" OR "Virgin Islands (U.S.)" OR "Comoros" OR
"Eritrea" OR "Gabon" OR "Honduras" OR "Mali" OR "Netherlands Antilles" OR "Niger"
OR "Reunion" OR "Saint Lucia" OR "Zimbabwe" OR "Azerbaijan" OR "Bolivia" OR "Brunei
Darussalam" OR "Congo" OR "Ethiopia" OR "Gambia" OR "Guinea" OR "Guinea-Bissau" OR
"Guyana" OR "Haiti" OR "Laos" OR "Malawi" OR "Mauritania" OR "Myanmar" OR "Samoa"
OR "Sudan" OR "Uganda" OR "Angola" OR "Aruba" OR "Belarus" OR "Burkina Faso" )

Regarding publication year 2000 — 2018

AND PUBYEAR > 1999 AND PUBYEAR < 2019 AND

Regarding subject areas:

e (LIMIT-TO ( DOCTYPE, "ar")) AND

¢ Excluding medical, and natural science and business subject areas

( EXCLUDE ( SUBJAREA , "MEDI") OR EXCLUDE ( SUBJAREA , "BIOC") OR
EXCLUDE ( SUBJAREA , "ENGI") OR EXCLUDE ( SUBJAREA , "IMMU") OR
EXCLUDE ( SUBJAREA , "PHAR") OR EXCLUDE ( SUBJAREA , "CHEM" ) OR
EXCLUDE ( SUBJAREA , "BUSI") OR EXCLUDE ( SUBJAREA , "NURS") OR
EXCLUDE ( SUBJAREA , "VETE") OR EXCLUDE ( SUBJAREA , "COMP") OR
EXCLUDE ( SUBJAREA , "CENG") OR EXCLUDE ( SUBJAREA , "MATE") OR
EXCLUDE ( SUBJAREA , "HEAL") OR EXCLUDE ( SUBJAREA , "PHYS") OR
EXCLUDE ( SUBJAREA , "NEUR") OR EXCLUDE ( SUBJAREA , "MATH") OR
EXCLUDE ( SUBJAREA , "DENT")) AND ( LIMIT-TO ( LANGUAGE, "English"))
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Figure A2.1 PRISMA flow diagram of the selection process of the systematic literature review



Table A2.1 Most often named benefits and challenges in regard to studying relational values

Benefits Frequency %
Complement Ecological (historical)

Knowledge 204 54.4
Governance & Management 133 35.5
Economy & livelihood 89 23.7
Partnership & collaboration 85 22.6
Cohesion & Participation 78 20.8
Cultural maintenance 59 15.7
Conservation capacity 59 15.7
Challenges

Globalization, Development & Market

pressure 86 22.9
Mulit-Scale environmental threats 50 13.3
Cross-cultural work 38 10.1
Local socio-political complexities 37 9.7
Methodological 33 8.8
Scale 31 8.2

Mistrust of in TEK/ILK 27 7.2
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