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1. Diﬀerent values in coastal and marine social-ecological systems
Coastal and marine areas are increasingly recognized as coupled
social-ecological systems (SES) or seascapes consisting of highly interlinked human and ecological elements (Berkes et al., 2003). These
seascapes provide numerous ecosystem services ranging from provisioning services related to marine products of economic and subsistence
value (Anneboina and Kumar, 2017; Potts et al., 2014) to regulating
and cultural ecosystem services that have manifold contributions to
human wellbeing (MA, 2005; Blasiak et al., 2017; Garcia Rodrigues
et al., 2017). These ecosystem services are essential for approximately
28% of the global population that lives in coastal areas. However,
coastal and marine SES experience rapid change, for example, facing
the greatest exposure to climatic change that leaves their poor and
marginalized residents among the world’s most vulnerable (IPCC, 2019;
Blasiak et al., 2017).
Considering the important contribution of coastal and marine SES to
the wellbeing of many local communities, and humanity as a whole,
there have been calls for the adoption of ecosystem-based approaches
for their management (Foley et al., 2010, Maes et al., 2012). However,
development interventions and management practices can have important trade-oﬀs in such contexts (Mach et al., 2015; Berg et al., 2016).
For example, while aquaculture has the potential to relieve pressure on
overexploited wild ﬁsh stocks and improve the food security of local
communities (Troell et al., 2014), it can also cause water pollution,
habitat degradation, loss of genetic diversity, and nutritional deﬁcits
(Bush et al., 2013; Cashion et al., 2017; Glover et al., 2017; Hicks et al.,
2019; Li, 2017). Similarly, tourism and recreational activities can enhance the cultural beneﬁts obtained from seascapes, but at the same
time they can have negative impacts through habitat change/loss,
pollution and loss of local traditions (Gladstone et al., 2013; Lopes
et al., 2015). Similarly, the development of renewable energy infrastructure in coastal and marine SES has been associated with both positive and negative eﬀects on aquatic biodiversity and associated ecosystem services (Gasparatos et al., 2017; Casalegno et al., 2014).
Often, the decision to opt for certain management interventions is
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inﬂuenced by the distinct values and vested interests of diﬀerent stakeholders (Lyver et al., 2017; Smythe and Thompson, 2014). Often
these stakeholders have radically diﬀerent value systems and ascribe
diﬀerent values to the biodiversity and ecosystem services provided by
coastal and marine SES (Simpson et al., 2016; Blasiak et al., 2015; Lopes
and Videira, 2017). Furthermore, although many of these ecosystem
services can be directly tied to markets and are thus amenable to economic valuation (e.g. TEEB, 2010; Barbier et al., 2011), other services
are more connected with cultural identity, spiritual interactions, and
sense of place, all of which are diﬃcult to assess or quantify (Chan
et al., 2012a, 2012b; Pascual et al., 2017). For instance, cultural connections to the sea and other elements of coastal and marine SES can
signiﬁcantly inﬂuence how people value biodiversity and ecosystem
services (Wakita et al., 2014, Blasiak et al., 2015).
2. Current approaches for studying values in coastal and marine
SES
A large strand of literature has been exploring the values associated
with coastal and marine SES, and the ecosystem services they provide.
The overwhelming amount of literature, including within Ecosystem
Services, deploys standard economic tools to articulate, elicit or derive
the values associated with these services and/or management practices
(TEEB, 2010). Common approaches include: (a) contingent valuation
method (CVM) (Blignaut et al., 2016; Stefanski and Villasante, 2015;
Barrena et al., 2014); (b) choice experiments (Norton and Hynes, 2014;
Christie et al., 2015); (c) travel cost method (Zhang et al., 2015; Chae
et al., 2012); (d) avoided damages (Pascal et al., 2016); (e) market
values and opportunity costs (Thompson et al., 2014; Adekola et al.,
2015); and (f) value transfer (Ghermandi et al., 2016; Crespin and
Simonetti, 2016). A relatively large amount of studies utilises standardized tools such as InVest (Berg et al., 2016; Guerry et al., 2012) or
combinations and hybrids of the above economic valuation techniques
(e.g. Toledo et al., 2018; Vo et al., 2015; Jobstvogt et al., 2014).
Fewer studies use non-monetary techniques including: (a) sociocultural valuation (de Souza Queiroz et al., 2017; Havas et al., 2016);
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(b) social network analysis (Roldán et al., 2015); (c) participatory
systems mapping (Lopes and Videira, 2017; Guimarães et al., 2013; Pert
et al., 2015); (d) narrative-based methods (Outeiro et al., 2015); (e)
expert opinion (Eastwood et al., 2016); (f) photo-questionnaire (Peña
et al., 2015); and (g) deliberative workshops (Pascua et al., 2017),
among others. An expanding body of literature also uses combinations
of the above techniques (Fish et al., 2016b; Kenter, 2016; Kenter et al.,
2016a).
Most of the studies that use monetary and non-monetary approaches
to articulate, elicit or derive values tend to focus on multiple ecosystem
services. However, studies using non-monetary techniques tend to
capture a wider variety of cultural services (e.g. de Souza Queiroz et al.,
2017; Roldán et al., 2015; Eastwood et al., 2016; Havas et al., 2016).
Very few studies have attempted to combine diﬀerent monetary and
non-monetary techniques (e.g. Soy-Massoni et al., 2016; Barnes-Mauthe
et al., 2015; Ranger et al., 2016), or elicit/synthesize monetary values
through non-standard economic approaches such as life satisfaction
(Jarvis et al., 2017) and local wellbeing valuation (Sangha et al., 2017).
3. Why is it important to focus on multiple values?

Multiple

As mentioned above, coastal and marine SES provide many diﬀerent
types of ecosystem services that are important to various stakeholders,
which often have radically diﬀerent values and vested interests when
prioritizing ecosystem services and management actions. Furthermore,
the large constellation of monetary and non-monetary techniques can
articulate, elicit or derive these diverse values, but often through very
diﬀerent perspectives (TEEB, 2010; Gasparatos and Scolobig, 2012).
Indeed, many studies have identiﬁed marine and coastal SES as systems
where multiple values intersect strongly (e.g. Klain and Chan, 2012;
Jobstvogt et al., 2014; Kenter et al., 2016b, Drakou et al., 2017).
Considering this multiplicity of values and ways to elicit them, it is
safe to argue that focusing on single value dimensions is unlikely to
allow us to fully understand the beneﬁts derived from the diﬀerent
coastal and marine ecosystem services, as well as design eﬀective
management approaches. Several conceptual and theoretical papers
have actually made a case for considering and capturing multiple values
in coastal and marine contexts (e.g. Irvine et al., 2016; Kenter et al.,
2016a; Fish et al., 2016a; Cooper et al., 2016; Everard et al., 2016).
These calls can be tracked to the strong, emerging tradition within
the ecosystem services and ecological economics literature on the need
to integrate multiple values for ecosystem services valuation and
management. This has been articulated both in the main large-scale
assessments (MA, 2005; TEEB, 2010; NEA, 2011; IPBES, 2019), as well
as the wider ecosystem services literature (Potschin-Young et al., 2017;
Tengö et al., 2014; Bennett et al., 2015). It has also been consolidated
within the work of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES), which has embraced an
inclusive approach for the valuation of ecosystem services, that seeks to
delineate the multiple and diverse values that arise from diﬀerent
worldviews (Pascual et al., 2017).
We strongly believe that eﬀectively articulating and considering
multiple values can provide a solid foundation for ensuring the conservation and sustainable use of marine and coastal ecosystem services
in the context of rapid socioeconomic and environmental change. The
notion that emerging economic paradigms such as the Blue Economy
can indeed ensure sustainable development is premised on the operationalization of inclusive approaches that encompass this diversity of
values (Bennett et al., 2019). This special issue seeks to further this rich
tradition and recent developments related to the framing and operationalization of the discourse about multiple values in coastal and
marine SES.
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Table 1
Summary of the studies contained in the Special Issue.
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4. Content of the special issue
The eleven papers comprising this Special Issue capture, synthesize
2
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Fig. 1. Geographical focus of the case studies contained in the Special Issue.

those marine and terrestrial provisioning services that directly support
their livelihoods and material wellbeing. However, respondents also
tend to assign value to ecosystem services supporting material, subjective, and relational aspects of their wellbeing.
Chaigneau et al. (2019) use a research approach anchored on the
“Theory of Human Need” and the “Capability Approach” to identify
both the multiple links between diﬀerent ecosystem services and
wellbeing domains, as well as the mechanisms through which ecosystem services contribute to wellbeing. Through Focus Group Discussions (FGDs) with coastal communities in Kenya and Mozambique they
identify three types of mechanisms through which ecosystem services
contribute to wellbeing: namely monetary, use and experience. They
argue that it is important to consider all these mechanisms when developing interventions aiming to protect or improve the ﬂows of beneﬁts to people.
Chan et al. (2019) examine perceptions about the linkages between
ecosystem services and social wellbeing in small-scale ﬁshing communities of Blueﬁelds, Jamaica. They use a combination of individual interviews and FGDs to analyze the perceived changes to these linkages
following the design and implementation of a marine protected area
(MPA). The results suggest that the MPA has aﬀected substantially how
diﬀerent groups access ecosystem services. Overall, certain groups such
as inshore ﬁshers have experienced large negative eﬀects from the
MPA, while at the same time being the most marginalized.
Ainsworth et al. (2019) use the Community Voice Method to shed
light on the cultural ecosystem services provided by two marine SES in
the UK. Through ﬁlming and qualitative interviews with many relevant
stakeholders they identify the, often, intangible cultural ecosystem
services provided by seascapes, and how they contribute to individual
and collective human wellbeing. Some cultural beneﬁts such as sense of
place, aesthetic pleasure and cultural identity are bi-directional, and
contribute directly to a ‘fulﬁlled human life’. Other cultural beneﬁts
related to self-transcendence values are also present, and underscore a
desire for sustainable marine management.
Johnson et al. (2019) elicit and compare the social values that were
mapped through interviews with outdoor recreationists in two MPAs in
Australia and the USA. They use a mapping tool interfaced with Maximum Entropy Modeling to spatially represent the social values associated with the major ecosystem services provided by diﬀerent elements
of the seascape. They evaluate the relationship between highly rated
social values and speciﬁc biophysical metrics to explain spatial dynamics, and identify high and low priority locations for the visitors of
the two protected areas.
Outeiro et al. (2019) combine spatial-economic analysis with social
surveys to understand ecosystem services trade-oﬀs in the Fernando de

and communicate the multiple values associated with the use and
management of coastal and marine SES, and the ecosystem services
they provide. Collectively the papers focus on diﬀerent areas of the
world and use various quantitative and qualitative techniques to articulate, elicit or derive the values assigned by diverse stakeholders
(Table 1, Fig. 1). Below we oﬀer a short description of each study.
Dam Lam et al. (2019) undertake a systematic review to explore
patterns in the peer-reviewed literature about the multiple values associated with coastal and marine SES in indigenous settings. Through
diﬀerent statistical and visualization tools they identify two distinct
research branches, contextual and causal research. Contextual studies
mainly use qualitative techniques to study the drivers and pressures of
change in indigenous coastal and marine SES, providing a rather
comprehensive understanding of related topics. Causal studies tend to
engage better relevant stakeholders to explain relationships and impacts within such SES. The authors argue for cross-fertilization between
these distinct research approaches, as a means of integrating more effectively the diﬀerent knowledge systems and values in indigenous
coastal and marine SES
Pascoe et al. (2019) combine Analytic Hierarchy Process (AHP) with
choice experiments to elicit values for coastal and marine habitats. In
particular they deploy these techniques to elicit the preferences for
protecting habitats in the coastal areas of New South Wales, Australia.
The results suggest that nearly 90% of the respondents are willing to
pay (WTP) for supporting coastal habitat protection. The authors subsequently use the relative values derived from the AHP to extrapolate
the choice experiment results and estimate non-market values for a
wide range of coastal and marine habitats.
Owuor et al. (2019) elicit the values of local communities for
mangrove biodiversity and non-market ecosystem services in Mida
Creek, Kenya. Through a deliberative choice experiment approach they
inform participants from the local communities about the multi-faceted
role of ecosystem processes and services for their wellbeing, and following deliberation in focus group settings, they elicit the values and
preferences of individual respondents through a choice experiment.
Unpaid labour (i.e. volunteer time) for mangroves conservation is used
as the payment mechanism to estimate WTP for biodiversity and ecosystem services. The highest WTP were for biodiversity, followed for
shoreline erosion protection, nursery and habitat for ﬁsh, and education
and research.
Lau et al. (2019) use a combination of non-monetary ranking and
rating exercises, and socioeconomic surveys to elicit the value that local
communities in Papua New Guinea ascribe to diﬀerent terrestrial and
coastal ecosystem services, and the factors aﬀecting these values. The
results suggest that respondents uniformly assign the highest value to
3
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Fig. 2. Characteristics of the studies contained in the Special Issue.

empirical investigations of how diﬀerent groups assign value to coastal
and marine ecosystem services, and how they beneﬁts from these services. Between them, these empirical case studies use a wealth of
qualitative and quantitative methods that are able to spatialise the
elicited values in various degrees (Fig. 2). Some of these studies come
from diﬀerent parts of the world, including some regions and seascapes
that are relatively under-represented in the current literature (e.g.
Africa, Latin America, East Asia). Collectively, the diﬀerent studies
highlight the very diverse values associated with marine and coastal
ecosystem services, emerging from the radically diﬀerent ways that
diﬀerent groups and respondents interact with these seascapes. This
prompts for the adoption of inclusive approaches to coastal and marine
management that should be very conscious of the radically diﬀerent
stakeholders, values and interests in these settings, and should seek to
include them meaningful in decision-making processes.

Noronha MPA in Brazil. The spatial-economic analysis suggests that
tourism revenues are ten times higher than those provided by ﬁsheries,
and would not be substantially aﬀected if ﬁsheries were to be expanded
within some parts of the MPA. However, there are important cultural
impacts associated with the inability of some social groups to easily
access portions of the MPA. This has resulted in the loss of place attachment, cultural heritage and identity for many local community
members, especially ﬁshers that cannot easily switch to alternative
economic activities.
Chakraborty and Gasparatos (2019) explore the drivers of ecosystem change in the seascape of Himeshima Island (Japan), and how it
has aﬀected the provision of ecosystem services. Through a combination of expert interviews, household surveys, and community mapping
exercises they identify areas that provide important ecosystem services
bundles across the island, and their value to the local community. The
results suggest that various direct and indirect drivers of ecosystem
change have converged to aﬀect the provision of ecosystem services
from some of the most critical parts of the seascape. The profound
demographic and socioeconomic changes associated with an ageing
society and rural depopulation have been key elements of this process,
not the least through the erosion of traditional and local knowledge
(TLK).
Lopes and Videira (2019) introduce a three-stage participatory
framework (PArticulatES) for scoping, conceptualizing and articulating
ecosystem services values. The framework oﬀers structured guidelines
for teasing out multiple value dimensions, and could be applied to
diﬀerent types of decision-making processes in coastal and marine
settings. The framework is piloted in the Arrábida Natural Park, a
protected area in Portugal, which has been experiencing diﬀerent development challenges. Pilot tests with the main stakeholders in the area
are used to highlight the operation of the framework, evaluate its
performance, and identify valuable lessons for its successful implementation.
In summary, most of the studies contained in this Special Issue are

Acknowledgement
The special issue editors extend their thanks Leon Braat and all the
authors and reviewers without whose eﬀorts this issue would not have
been complete. We would also like to thank Marcin Jarzebski for designing Fig. 1.
References
Adekola, O., Mitchell, G., Grainger, A., 2015. Inequality and ecosystem services: the value
and social distribution of Niger Delta wetland services. Ecosyst. Serv. 12, 42–54.
Ainsworth, G.B., Kenter, J.O., O'Connor, S., Daunt, F., Young, J.C., 2019. A fulﬁlled
human life: Eliciting sense of place and cultural identity in two UK marine environments through the Community Voice Method. Ecosyst. Serv. 39, 100992.
https://doi.org/10.1016/j.ecoser.2019.100992.
Anneboina, L.R., Kumar, K., 2017. Economic analysis of mangrove and marine ﬁshery
linkages in India. Ecosyst. Serv. 24, 114–123.
Barbier, E.B., Hacker, S.D., Kennedy, C., Koch, E.W., Stier, A.C., Silliman, B.R., 2011. The
value of estuarine and coastal ecosystem services. Ecol. Monogr. 81, 169–193.
Barnes-Mauthe, M., Oleson, K.L.L., Brander, L.M., Zaﬁndrasilivonona, B., Oliver, T.A., van
Beukering, P., 2015. Social capital as an ecosystem service: Evidence from a locally

4

Ecosystem Services 41 (2020) 101047

S. Chakraborty, et al.

environmental values to shift societal norms and behaviours. Ecosyst. Serv. 21B,
230–240.
Fish, R., Church, A., Willis, C., Winter, M., Tratalos, J.A., Haines-Young, R., Potschin, M.,
2016a. Making space for cultural ecosystem services: Insights from a study of the UK
nature improvement initiative. Ecosyst. Serv. 21B, 329–343.
Fish, R., Church, A., Winter, M., 2016b. Conceptualising cultural ecosystem services: a
novel framework for research and critical engagement. Ecosyst. Serv. 21B, 208–217.
Foley, M.M., et al., 2010. Guiding ecological principles for marine spatial planning.
Marine Policy. https://doi.org/10.1016/j.marpol.2010.02.001.
J. Garcia Rodrigues et al., 2017. Marine and Coastal Cultural Ecosystem Services:
knowledge gaps and research priorities. One Ecosystem 2: e12290. doi.org/10.3897/
oneeco.2.e12290.
Gasparatos, A., Doll, C., Esteban, M., Ahmed, A., Olang, T., 2017. Biodiversity and renewable energy: Implications for transitioning to a Green Economy. Renew. Sustain.
Energy Rev. 70, 161–184.
Gasparatos, A., Scolobig, A., 2012. Choosing the most appropriate sustainability assessment tool. Ecol. Econ. 80, 1–7.
Ghermandi, A., Sheela, A.M., Justus, J., 2016. Integrating similarity analysis and ecosystem service value transfer: Results from a tropical coastal wetland in India.
Ecosyst. Serv. 22A, 73–82.
Gladstone, et al., 2013. Environmental impacts of tourism in the Gulf and the Red Sea.
Mar. Pollut. Bull. 72 (2), 375–388. https://doi.org/10.1016/j.marpolbul.2012.09.
017.
Glover, K.A., Solberg, M.F., McGinnity, P., Hindar, K., Verspoor, E., Coulson, M.W.,
Hansen, M.M., Araki, H., Skaala, Ø., Svåsand, T., 2017. Half a century of genetic
interaction between farmed and wild Atlantic salmon: status of knowledge and unanswered questions. Fish Fish. 18, 890–1827. https://doi.org/10.1111/faf.12214.
Guerry, A.D., Ruckelshaus, M.H., Arkema, K.K., Bernhardt, J.R., Guannel, G., Kim, G.K.,
Marsik, M., Papenfus, M., Toft, J.E., Verutes, G., Wood, S.A., Chan, M., Beck, F., Chan,
K.M.A., Gelfenbaum, G., Gold, B.D., Halpern, B.S., Labiosa, W.B., Lester, S.E., Levin,
P.H., McField, M., Pinsky, M.L., Plummer, M., Polasky, S., Ruggiero, P., Sutherland,
D.A., Tallis, H., Day, A., Spencer, J., 2012. Modeling beneﬁts from nature: using
ecosystem services to inform coastal and marine spatial planning. Int. J. Biodivers.
Sci., Ecosyst. Serv. Manage. 8, 107–121.
Guimarães, M.H., Ballé-Béganton, J., Bailly, D., Newton, A., Boski, T., Dentinho, T., 2013.
Transdisciplinary conceptual modeling of a social-ecological system—A case study
application in Terceira Island, Azores. Ecosyst. Serv. 3, e22–e31.
Havas, J., Saito, O., Hanaki, K., Tanaka, T., 2016. Perceived landscape values in the
Ogasawara Islands. Ecosyst. Serv. 18, 130–140.
Hicks, C.C., Cohen, P.J., Graham, N.A.J., Nash, K.L., Allison, E.H., D’Lima, C., Mills, D.J.,
Roscher, M., Thilsted, S.H., Thorne-Lyman, A.L., MacNeil, M.A., 2019. Harnessing
global ﬁsheries to tackle micronutrient deﬁciencies. Nature 574, 95–98. https://
www.nature.com/articles/s41586-019-1592-6.
IPBES, 2019. Global assessment report on biodiversity and ecosystem services. IPBES
secretariat, Bonn, Germany.
IPCC, 2019. Summary for Policymakers. In: Pörtner, H.-O., Roberts, D.C., MassonDelmotte, V., Zhai, P., Tignor, M., Poloczanska, E., Mintenbeck, K., Nicolai, M.,
Okem, A., Petzold, J., Rama, B., Weyer, N. (Eds.), IPCC Special Report on the Ocean
and Cryosphere in a Changing Climate, In press.
Irvine, K.N., O’Brien, L., Ravenscroft, N., Cooper, N., Everard, M., Fazey, J., Reed, M.S.,
Kenter, J.O., 2016. Ecosystem services and the idea of shared values. Ecosyst. Serv.
21B, 184–193.
Jarvis, D., et al., 2017. New methods for valuing, and for identifying spatial variations, in
cultural services: a case study of the Great Barrier Reef. Ecosyst. Serv. 24, 58–67.
Jobstvogt, N., Watson, V., Kenter, J.O., 2014. Looking below the surface: the cultural
ecosystem service values of UK marine protected areas (MPAs). Ecosyst. Serv. 10,
97–110.
Johnson, D.N., van Riper, C.J., Chu, M., Winkler-Schor, S., 2019. Comparing the social
values of ecosystem services in US and Australian marine protected areas. Ecosyst.
Serv. 37, 100919. https://doi.org/10.1016/j.ecoser.2019.100919.
Kenter, J.O., 2016. Integrating deliberative monetary valuation, systems modelling and
participatory mapping to assess shared values of ecosystem services. Ecosyst. Serv.
21B, 291–307.
Kenter, J.O., Jobstvogt, N., Watson, V., Irvine, K.N., Christie, M., Bryce, R., 2016a. The
impact of information, value-deliberation and group-based decision-making on values for ecosystem services: Integrating deliberative monetary valuation and storytelling. Ecosyst. Serv. 21B, 270–290.
Kenter, J.O., Bryce, R., Christie, M., Cooper, N., Hockley, N., Irvine, K.N., Fazey, I.,
O'Brien, L., Orchard-Webb, J., Ravenscroft, N., Raymond, C., Reed, M., Tett, P.,
Watson, V., 2016b. Shared values and deliberative valuation: Future directions.
Ecosyst. Serv. 21, 358–371.
Klain, S.C., Chan, K.M.A., 2012. Navigating coastal values: participatory mapping of
ecosystem services for spatial planning. Ecol. Econ. 82, 104–113.
Lau, J.D., Hicks, C.C., Gurney, G.D., Cinner, J.E., 2019. What matters to whom and why?
Understanding the importance of coastal ecosystem services in developing coastal
communities. Ecosyst. Serv. 35, 219–230.
Li, R., et al., 2017. Market-based instruments for the governance of coastal and marine
ecosystem services: An analysis based on the Chinese case. Ecosyst. Serv. 23, 71–81.
Lopes, R., Videira, N., 2019. How to articulate the multiple value dimensions of ecosystem services? Insights from implementing the PArticulatES framework in a coastal
social-ecological system in Portugal. Ecosyst. Serv. 38, 100955. https://doi.org/10.
1016/j.ecoser.2019.100955.
Lopes, R., Videira, N., 2017. Modelling feedback processes underpinning management of
ecosystem services: the role of participatory systems mapping. Ecosyst. Serv. 28A,
28–42.
Lopes, et al., 2015. Fisheries, tourism, and marine protected areas: conﬂicting or

managed marine area. Ecosyst. Serv. 16, 283–293.
Barrena, J., Nahuelhual, L., Báez, A., Schiappacasse, I., Cerda, C., 2014. Valuing cultural
ecosystem services: Agricultural heritage in Chiloé island, southern Chile. Ecosyst.
Serv. 7, 66–75.
Bennett, E.M., Cramer, W., Begossi, A., Cundill, G., Díaz, S., Egoh, B.N., Geijzendorﬀer,
I.R., Krug, C.B., Lavorel, S., Lazos, E., Lebel, L., Martín-López, B., Meyfroidt, P.,
Mooney, H.A., Nel, J.L., Pascual, U., Payet, K., Pérez Harguindeguy, N., Peterson,
G.D., Prieur-Richard, A.H., Reyers, B., Roebeling, P., Seppelt, R., Solan, M.,
Tschakert, P., Tscharntke, T., Turner, B.L., Verburg, P.H., Viglizzo, E.F., White, P.C.L.,
Woodward, G., 2015. Linking biodiversity, ecosystem services, and human wellbeing: three challenges for designing research for sustainability. Curr. Opin. Environ.
Sustainability 14, 76–85.
Bennett, N.J., Cisneros-Montemayor, A.M., Blythe, J., Silver, J.J., Singh, G., Andrews, N.,
Calò, A., Christie, P., Di Franco, A., Finkbeiner, E.M., Gelcich, S., Guidetti, P., Harper,
S., Hotte, N., Kittinger, J.N., Le Billon, P., Lister, J., López de la Lama, R., McKinley,
E., Scholtens, J., Solås, A.M., Sowman, M., Talloni-Álvarez, N., Teh, L.C.L., Voyer, M.,
Sumaila, U.R., 2019. Towards a sustainable and equitable blue economy. Nat.
Sustainability. https://doi.org/10.1038/s41893-019-0404-1.
Berg, C.E., Mineau, M.M., Rogers, S.H., 2016. Examining the ecosystem service of nutrient
removal in a coastal watershed. Ecosyst. Serv. 20, 104–112.
Berkes, F., Colding, J., Folke, C., 2003. Navigating Social-Ecological Systems: Building
Resilience for Complexity and Change. Cambridge University Press, Cambridge, UK.
Blasiak, R., Yagi, N., Kurokura, H., Ichikawa, K., Wakita, K., Mori, A., 2015. Marine
ecosystem services: perceptions of indispensability and pathways to engaging citizens
in their sustainable use. Marine Policy 61, 155–163.
Blasiak, R., Spijkers, J., Tokunaga, K., Pittman, J., Yagi, N., Österblom, H., 2017. Climate
change and marine ﬁsheries: Least developed countries top global index of vulnerability. PlosOne 12 (6), e0179632. https://doi.org/10.1371/journal.pone.0179632.
Blignaut, J., Mander, M., Inglesi-Lotz, R., Glavan, J., Parr, S., 2016. The amenity value of
Abu Dhabi's coastal and marine resources to its beach visitors. Ecosyst. Serv. 19,
32–41.
Bush, S.R., Belton, B., Hall, D., Vandergeest, P., Murray, F.J., Ponte, S., Oosterveer, P.,
Islam, M.S., Mol, A.P.J., Hatanaka, M., Kruijssen, F., Ha, T.T.T., Little, D.C.,
Kusumawati, E., 2013. Certify sustainable aquaculture? Science 341, 1067–1068.
Casalegno, S., Bennie, J.J., Inger, R., Gaston, K.J., 2014. Regional scale prioritisation for
key ecosystem services, renewable energy production and urban development. PLoS
ONE 9, e107822.
Cashion, T., Le Manach, F., Zeller, D., Pauly, D., 2017. Most ﬁsh destined for ﬁshmeal
production are food-grade ﬁsh. Fish Fish 18, 837–844. https://doi.org/10.1111/faf.
12209.
Chae, D.R., Wattage, P., Pascoe, S., 2012. Recreational beneﬁts from a marine protected
area: a travel cost analysis of Lundy. Tour. Manag. 33, 971–977.
Chaigneau, T., Brown, K., Coulthard, S., Daw, T.M., Szaboova, L., 2019. Money, use and
experience: Identifying the mechanisms through which ecosystem services contribute
to wellbeing in coastal Kenya and Mozambique. Ecosyst. Serv. 38, 100957. https://
doi.org/10.1016/j.ecoser.2019.100957.
Chakraborty, S., Gasparatos, A., 2019. Community values and traditional knowledge for
coastal ecosystem services management in the “satoumi” seascape of Himeshima island. Japan. Ecosystem Services 37, 100940. https://doi.org/10.1016/j.ecoser.2019.
100940.
Chan, C., Armitage, D., Alexander, S.M., Campbell, D., 2019. Examining linkages between
ecosystem services and social wellbeing to improve governance for coastal conservation in Jamaica. Ecosyst. Serv. 39, 100997. https://doi.org/10.1016/j.ecoser.
2019.100997.
Chan, K.A., Satterﬁeld, T., Goldstein, J., 2012a. Rethinking ecosystem services to better
address and navigate cultural values. Ecol. Econ. 74, 8–18.
Chan, K.M.A., Guerry, A.D., Balvanera, P., Klain, S., Satterﬁeld, T., Basurto, X., Bostrom,
A., Chuenpagdee, R., Gould, R., Halpern, B.S., Hannahs, N., Levine, J., Norton, B.,
Ruckelshaus, M., Russell, R., Tam, J., Woodside, U., 2012b. Where are cultural and
social in ecosystem services? a framework for constructive engagement. Bioscience
62, 744–756.
Christie, M., Remoundou, K., Siwicka, E., Wainwright, W., 2015. Valuing marine and
coastal ecosystem service beneﬁts: Case study of St Vincent and the Grenadines’
proposed marine protected areas. Ecosyst. Serv. 11, 115–127.
Cooper, N., Brady, E., Steen, H., Bryce, R., 2016. Aesthetic and spiritual values of ecosystems: Recognising the ontological and axiological plurality of cultural ecosystem
‘services’. Ecosyst. Serv. 21B, 218–229.
Crespin, S.J., Simonetti, J.A., 2016. Loss of ecosystem services and the decapitalization of
nature in El Salvador. Ecosyst. Serv. 17, 5–13. https://doi.org/10.1016/j.ecoser.
2015.10.020.
Dam Lam, R., Gasparatos, A., Chakraborty, S., Rivera, H., Stanley, T., 2019. Multiple
values and knowledge integration in indigenous coastal and marine social-ecological
systems research: a systematic review. Ecosyst. Serv. 37, 100910. https://doi.org/10.
1016/j.ecoser.2019.100910.
Drakou, E.G., Kermagoret, C., Liquete, C., Ruiz-Frau, A., Burkhard, K., Lillebø, A.I., van
Oudenhoven, A.P.E., Ballé-Béganton, J., Garcia Rodrigues, J., Nieminen, E., Oinonen,
S., Ziemba, A., Gissi, E., Depellegrin, D., Veidemane, K., Ruskule, A., Delangue, J.,
Böhnke-Henrichs, A., Boon, A., Wenning, R., Martino, S., Hasler, B., Termansen, M.,
Rockel, M., Hummel, H., El Serafy, G., Peev, P., 2017. Marine and coastal ecosystem
services on the science–policy–practice nexus: challenges and opportunities from 11
European case studies. Int. J. Biodiversity Sci., Ecosyst. Serv. Manage. 13, 51–67.
Eastwood, A., Brooker, R., Irvine, R.J., Artz, R.R.E., Norton, L.R., Bullock, J.M., Ross, L.,
Fielding, D., Ramsay, S., Roberts, J., Anderson, W., Dugan, D., Cooksley, S., Pakeman,
R.J., 2016. Does nature conservation enhance ecosystem services delivery? Ecosyst.
Serv. 17, 152–162.
Everard, M., Reed, M.S., Kenter, J.O., 2016. The ripple eﬀect: Institutionalising pro-

5

Ecosystem Services 41 (2020) 101047

S. Chakraborty, et al.

Ranger, S., Kenter, J.O., Bryce, R., Cumming, G., Dapling, T., Lawes, E., Richardson, P.B.,
2016. Forming shared values in conservation management: An interpretive-deliberative-democratic approach to including community voices. Ecosyst. Serv. 21B,
344–357.
Roldán, V.A., Villasante, S., Outeiro, L., 2015. Linking marine and terrestrial ecosystem
services through governance social networks analysis in Central Patagonia
(Argentina). Ecosyst. Serv. 16, 390–402.
Sangha, K.K., Russell-Smith, J., Morrison, S.C., Costanza, R., Edwards, A., 2017.
Challenges for valuing ecosystem services from an Indigenous estate in northern
Australia. Ecosyst. Serv. 25, 167–178.
Simpson, S., Brown, G., Peterson, A., Johnstone, R., 2016. Stakeholder perspectives for
coastal ecosystem services and inﬂuences on value integration in policy. Ocean Coast.
Manag. 126, 9–21.
Smythe, T., Thompson, R., 2014. Conceptualizing coastal ecosystem-based management:
a mental models approach. Soc. Nat. Resour. 281. https://doi.org/10.1080/
08941920.2014.933921.
Soy-Massoni, E., Langemeyer, J., Varga, D., Sáez, M., Pintó, J., 2016. The importance of
ecosystem services in coastal agricultural landscapes: case study from the Costa
Brava, Catalonia. Ecosyst. Serv. 17, 43–52.
de Souza Queiroz, L., Rossi, S., Calvet-Mir, L., Ruiz-Mallén, I., García-Betorz, S., SalvàPrat, J., de Andrade Meireles, J.A., 2017. Neglected ecosystem services: Highlighting
the socio-cultural perception of mangroves in decision-making processes. Ecosyst.
Serv. 26A, 137–145.
Stefanski, S.F., Villasante, S., 2015. Whales vs. gulls: Assessing trade-oﬀs in wildlife and
waste management in Patagonia, Argentina. Ecosys. Serv. 16, 294–305.
TEEB, 2010. The economics of ecosystems and biodiversity: ecological and economic
foundations. Earthscan, London.
Tengo, M., et al., 2014. Connecting diverse knowledge systems for enhanced ecosystem
governance: the multiple evidence base approach. Ambio 43, 579–591.
Thompson, B.S., Clubbe, C.P., Primavera, J.H., Curnick, D., Koldewey, H.J., 2014. Locally
assessing the economic viability of blue carbon: a case study from Panay Island, the
Philippines. Ecosyst. Serv. 8, 128–140.
Toledo, D., Briceño, T., Ospina, G., 2018. Ecosystem service valuation framework applied
to a legal case in the Anchicaya region of Colombia. Ecosyst. Serv. 29B, 352–359.
Troell, M., Naylor, R.L., Metian, M., Beveridge, M., et al., 2014. Does aquaculture add
resilience to the global food system? PNAS 111 (37), 13257–13263. https://doi.org/
10.1073/pnas.1404067111.
UK National Ecosystem Assessment, 2011. The UK National Ecosystem Assessment:
Synthesis of the Key Findings. UNEP-WCMC, Cambridge.
Vo, T.Q., Kuenzer, C., Oppelt, N., 2015. How remote sensing supports mangrove ecosystem service valuation: a case study in Ca Mau province, Vietnam. Ecosyst. Serv.
14, 67–75.
Wakita, K., et al., 2014. Human utility of marine ecosystem services and behavioural
intentions for marine conservation in Japan. Marine Policy 46, 53–60.
Zhang, F., Wang, X.H., Nunes, P.A.L.D., Ma, C., 2015. The recreational value of gold coast
beaches, Australia: An application of the travel cost method. Ecosyst. Serv. 11,
106–114.

synergistic interactions? Ecosyst. Serv. 16, 333–340.
Lyver, P.O., et al., 2017. Key Maori values strengthen the mapping of forest ecosystem
services. Ecosyst. Serv. 27A, 92–102.
Mach, M.E., et al., 2015. Human impacts and ecosystem services: Insuﬃcient research for
trade-oﬀ evaluation. Ecosyst. Serv. 16, 112–120.
Maes, J., et al., 2012. Mapping ecosystem services for policy support and decision making
in the European Union. Ecosyst. Serv. 1 (1), 31–39.
MA, 2005. Ecosystems and human well-being: Synthesis. Washington, D.C.: Island Press.
Norton, D., Hynes, S., 2014. Valuing the non-market beneﬁts arising from the implementation of the EU Marine Strategy Framework Directive. Ecosyst. Serv. 10,
84–96.
Outeiro, L., Garcia Rodrigues, J., Damásio, L.M.A., Lopes, P.F.M., 2019. Is it just about the
money? A spatial-economic approach to assess ecosystem service tradeoﬀs in a
marine protected area in Brazil. Ecosyst. Serv. 38, 100959. https://doi.org/10.1016/
j.ecoser.2019.100959.
Outeiro, L., Gajardo, C., Oyarzo, H., Ther, F., Cornejo, P., Villasante, S., Ventine, L.B.,
2015. Framing local ecological knowledge to value marine ecosystem services for the
customary sea tenure of aboriginal communities in southern Chile. Ecosyst. Serv. 16,
354–364.
Owuor, M.A., Mulwa, R., Otieno, P., Icely, J., Newton, A., 2019. Valuing mangrove
biodiversity and ecosystem services: A deliberative choice experiment in Mida Creek,
Kenya. Ecosyst. Serv. 40, 101040.
Pascal, N., Allenbach, M., Brathwaite, A., Burke, L., Le Port, G., Clua, E., 2016. Economic
valuation of coral reef ecosystem service of coastal protection: A pragmatic approach.
Ecosyst. Serv. 21A, 72–80.
Pascoe, S., Doshi, A., Kovac, M., Austin, A., 2019. Estimating coastal and marine habitat
values by combining multi-criteria methods with choice experiments. Ecosyst. Serv.
38, 100951. https://doi.org/10.1016/j.ecoser.2019.100951.
Pascua, P., McMillen, H., Ticktin, T., Vaughan, M., Winter, K.B., 2017. Beyond services: a
process and framework to incorporate cultural, genealogical, place-based, and indigenous relationships in ecosystem service assessments. Ecosyst. Serv. 26B,
465–475.
Pascual, U., et al., 2017. Valuing nature’s contributions to people: the IPBES approach.
Curr. Opin. Environ. Sustainability 26–27, 7–16. https://doi.org/10.1016/j.cosust.
2016.12.006.
Peña, L., Casado-Arzuaga, I., Onaindia, M., 2015. Mapping recreation supply and demand
using an ecological and a social evaluation approach. Ecosyst. Serv. 13, 108–118.
Pert, P.L., Hill, R., Maclean, K., Dale, A., Rist, P., Schmider, J., Talbot, L., Tawake, L.,
2015. Mapping cultural ecosystem services with rainforest aboriginal peoples:
Integrating biocultural diversity, governance and social variation. Ecosyst. Serv. 13,
41–56.
Potts, T., Burdon, D., Jackson, E., Atkins, J., Saunders, J., Hastings, E., Langmead, O.,
2014. Do marine protected areas deliver ﬂows of ecosystem services to support
human welfare? Marine Policy 44, 139–148. https://doi.org/10.1016/j.marpol.2013.
08.011.
Potschin-Young, M. et al. (2017) Understanding the role of conceptual frameworks:
Reading the ecosystem service cascade. Ecosystem Services, (In Press) doi.org/10.
1016/j.ecoser.2017.05.015.

6

