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Executive summary

Seagrasses provide valuable ecosystem services—benefits to humans—but are now being lost
globally at rapid rates due mainly to anthropogenic stressors. Ecosystem services are defined
as the benefits that humans derive from the environment, in this case, from seagrass
ecosystems. This report provides an initial assessment of seagrass ecosystem services in seven
countries of West Africa, including Mauritania, Senegal, The Gambia, Guinea Bissau, Guinea,
Cape Verde and Sierra Leone.

Many of the ecosystem services that seagrass ecosystems outside of West Africa provide have
values estimated over five degrees of magnitude, between USD || and USD 2.4 million per
hectare. Only two values were published on West African seagrass species USD 136 and USD
1,226 per hectare per year, for nursery habitat and fish habitat, respectively.

Based on regional opinion of experts, seagrass ecosystems are widely recognized as providing
valuable benefits to the local, regional, and global community. In order of perceived
importance, ideal considerations for further research, the top five are: (1) biodiversity habitat,
(2) fish and nursery habitat, (3) sediment stabilization, (4) climate change mitigation through
carbon storage, and (5) water quality regulation.

The importance of seagrass ecosystem services is widely shared among regional experts.
Experts recognize that local communities depend on seagrasses to a noticeable extent, and
that seagrasses are threatened by multiple stressors, both anthropogenic and natural.

The importance of ecosystem services related to culture, art, and design, a sense of place,
and general societal health and well-being have been revealed.

Regional experts showed an understanding of the threats seagrasses face, which as a group
they listed in order of importance as (1) human disturbance and development, (2) pollution,
(3) fishing related threats, (4) climate change, and (5) lack of information.

There is a general understanding of ineffective and poor management of seagrasses in West
Africa, driven mostly by lack of financial resources and priorities in policy and legislation
Further research should prioritize updated seagrass maps, a complete list of seagrass
ecosystem services, including social services, primary economic valuation studies, and surveys
or interviews with beneficiaries that benefit from seagrass ecosystem services.

Economic values of ecosystem services need to be better incorporated into policy decisions,

but values that currently exist in the literature should be treated with caution.
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Introduction
Seagrass meadows provide valuable ecosystem services—benefits to humans—but are now being

lost globally at rapid rates due mainly to anthropogenic stressors (Unsworth et al. 2014;
Dewsbury et al. 2016; Nordlund et al. 2016; Ruiz-Frau et al. 2017; Himes-Cornell et al. 2018;
Nordlund, Jackson, et al. 2018). Seagrasses off the coast of West Africa belong to two geographic
bioregions (Green and Short 2003; Short et al. 2007) (Error! Reference source not found.).
The northern part of West Africa belongs to the Mediterranean bioregion, where vast deep
meadows of moderate diversity and a temperate/tropical mix of seagrasses (9 species in total)
grow in clear water; ii) The southern part of West Africa belongs to the Tropical Atlantic

bioregion with high diversity tropical seagrasses (10 species in total).
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Figure |: Global distribution of seagrasses and geographic bioregions
Source: (Short et al. 2007) based on data from (Green and Short 2003)'.

Note: Global distribution of seagrasses (dark blue points and polygons) and geographic bioregions
(colored areas); |. Temperate North Atlantic, 2. Tropical Atlantic, 3. Mediterranean, 4.
Temperate North Pacific, 5. Tropical Indo-Pacific, 6. Temperate Southern Oceans.

! Note: Recent updates from the United Nations Environment — World Conservation Monitoring Centre build extensively on
the dataset from (Green and Short 2003) and are available here: http://data.unep-wcmc.org/datasets/7. No updates or changes
have been done on West African seagrasses since the publication of the original dataset.
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The improvement of conservation and management of seagrasses, part of the broader category
of coastal and marine ecosystems, requires increased knowledge not only of how seagrass
meadows respond to environmental change, but also of the magnitude of the benefits these
ecosystems supply to humans locally, regionally, and globally. Interpreting such benefits and values
requires recognizing people as part of the socio-ecological system of interconnected human and
natural systems. Ecosystem services are defined as the benefits that humans derive from the
environment, and are understood within a coupled socio-ecological system (SES) framework
(Ostrom 2007; McGinnis and Ostrom 2014). The SES framework consists of human and natural
systems that interact in two directions. First, via human drivers where the human system
influences environmental status and outcomes. Second, via ecosystem services that nature
provides to human systems. In the specific case of this report, the seagrass ecosystem is
considered the natural system, the local beneficiaries and stakeholders the human system, and
the ecosystem service flows from seagrasses to people as the linkage between the two, as was
defined in (Cullen-Unsworth et al. 2014). The ecosystem services as flows are supplied by
seagrass ecosystems from the underlying natural capital stock, and can be depicted as below

(Figure 2).

Natural systems Socio-economic systems

| Ecosystems & biodiversity i Human well-being |

| Benefit Value

Bl 7 (eg. i
i confribution estimated i
| fo safety) damage of a !
! potential

Figure 2: Ecosystem service flows from natural systems to socio-economic systems

Source: (Liquete et al. 2013)
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Objectives of the report

This report provides an initial assessment of West African seagrass ecosystem services. The study
area for this project is the near-shore area along the coastline of West Africa, from Mauritania
south to Sierra Leone, and the islands of Cape Verde. To date, there have been no assessment
of seagrass ecosystem services off the coast of West Africa, although seagrasses are known to
exist along extended lengths of the West African coastline, mainly from the grey literature and
local knowledge. The study area encompasses waters up to 100 meters deep, and a small amount
of land along the coastline. There are three species of seagrasses known to occur in the region
of interest: Cymodocea nodosa, Halodule wrightii, and Zostera noltii. The report synthesizes the
current understanding of seagrass ecosystem services provided by the three main species found
in the study area in order to better inform policy makers and stakeholders about the value that
these ecosystems provide for humans living within and outside of the region.

First, the report provides a high-level overview of seagrass ecosystem services in West Africa
based on published systematic reviews. Ecosystem services are assessed at a regional level, by
species, taking into account the three main seagrass species that occur in the area. Where data
do not exist for the region or species, the data gaps are identified. In the case of limited data
availability, further research needs for seagrass ecosystem services valuation are also provided.
Second, to assess regional experts’ perceptions and opinions with respect to seagrasses, data
collected by a regional partner is used to identify services to be further assessed in future
research. The target population are experts knowledgeable of the human-seagrass socio-
ecological system in the study area. The responses shed light onto local and regional perceptions
on the importance of seagrass ecosystem services, perceived threats to, and management
challenges regarding seagrass ecosystems in West Africa, and key drivers of improved seagrass
management in the region.

The report addresses three overarching questions: (1) What is the current state of knowledge
regarding the ecosystem services and associated economic values provided by West African
seagrasses?! (2) What are the perceived benéefits, values attributed to, threats to, and management
challenges associated with West African seagrasses? (3) What are key knowledge gaps, data and

research needs to inform environmental policy making in the West African context?
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Methodology

Literature review
The literature review of ecosystem services provided by seagrass ecosystems in the West African

context summarizes the information found in the peer reviewed and grey literatures about this
ecosystem and the various services provided by it. The relevant literature was identified using
Web of Science and Google Scholar searches, and resulted in a total of 47 peer reviewed
publications published between 1997-2018 (see list of papers in “Literature Reviewed”). This
body of literature was cross referenced with the literature reviewed in recent meta-analyses and
systematic reviews on seagrass ecosystem services. As such, the initial assessment of West
African seagrass ecosystem services from the literature were based on recent publications of
global scope (Liquete et al. 2013; Dewsbury et al. 2016; Nordlund et al. 2016; Ruiz-Frau et al.
2017; Himes-Cornell et al. 2018; Nordlund, Jackson, et al. 2018). None of the studies identified
in the review process specifically discuss West African seagrass ecosystems in a regional context,

but rather include them in a global analysis.

Synthesis of expert knowledge and perceptions on seagrass ecosystem services
The aim of the synthesis is to understand in the West African context, based on local and expert

knowledge, (1) the different types of ecosystem services and benefits that seagrasses provide to
various stakeholders and beneficiaries, (2) the perceived value of these ecosystem services, from
the perspective of regional experts, as well as (3) the perceived threats that these ecosystems
face. These benefits differ from place to place, and may include, for example, coastal protection,
habitats for juvenile fish, carbon storage, water purification, tourism related, and cultural,
aesthetic and or wellbeing related benefits. By synthesizing information from various experts on
biology, ecology, seagrass management, and fisheries, working at local to national scales, this
exercise aims to better understand seagrass uses and services, the factors that influence seagrass
governance, and the variation in challenges facing seagrass ecosystems in the study area. In this
way, relevant expert opinions, perceptions, and experiences of regional stakeholders and
beneficiaries can be better understood in the framework of a West Africa specific socio-economic

system.

9|Page



Gathering expert knowledge and perceptions
The methodology comprises two parts: the development of the questionnaire to elicit answers

to the perceived value of seagrass ecosystem services in the West Africa region, and that related
to carrying out the data collection. The questionnaire design was based on (Schaeffer and Presser
2003; Park 2006; Gill et al. 2008; Turner 2010), and was tailored to gather data to answer the
following research questions:
(h What are the ecosystem services (i.e. benefits that humans derive from
ecosystems) that seagrass ecosystems provide to humans in West Africa?
(2) What are the perceived values of seagrass ecosystem services in terms of
livelihoods or other relevant measures?
3) What is the perceived level of threat to seagrass ecosystems from the perspective

of regional experts?

A regional partner gathered data on experts’ knowledge and perceptions using neutral, open
ended, and clearly worded questions, asked in succession from voluntary participants at seagrass
ecology workshops held in late 2018. The short discussions, limited to 20 minutes each, were
done by a regional partner from the West Africa region who spoke the native languages. In
addition to in-person discussions, regional experts could also provide input using a web-based
questionnaire. Using these two approaches, responses were recorded into a cloud-based
spreadsheet for ease of storage and retrieval. Regarding the process of data gathering,
respondents were assured about anonymity, and confidentiality to increase honesty and accuracy
in the responses. Experts were not compensated for their time but had a good understanding of
how their responses were going to be used in the future to improve seagrass management. After
all the data was collected, data was analyzed by the author to identify trends and derive
conclusions. The questionnaire used in the study is found in

Appendices

Appendix | below.
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Results

Ecosystem services assessment
The ecosystem services provided by seagrasses in West Africa were assessed based on the

scientific literature. The annual frequency of seagrass ecosystem service related publications has
increased recently, with 2018 seeing |3 peer reviewed publications (Figure 3), showing a trend
already shown in other publications such as (Ruiz-Frau et al. 2017) on seagrass ecosystem services
assessment and (Himes-Cornell et al. 2018) on valuation of these services. In the literature, only

one publication with data on West Africa was identified (Tuya et al. 2014).

Number of Peer Reviewed Publications by Year

10

1997 1999 2000 2003 2004 2005 2006 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

0

Figure 3: Number of peer-reviewed publications on seagrass ecosystem services

Note: Based on authors’ literature searches using Web of Science and Google Scholar

Ecosystem services that were evaluated were based on those identified in a recent review paper
(Nordlund et al. 2016), to date the most comprehensive assessment of seagrass ecosystem
services based on expert elicitation. Seagrass ecosystem services provided by the three main
West African species, Cymodocea nodosa, Halodule wrightii, and Zostera noltii, were extracted from
the paper and subsequently cross-checked for completeness with other reviews that did not have
regional presence and absence breakdowns, including (Dewsbury et al. 2016; Ruiz-Frau et al.

2017; Himes-Cornell et al. 2018). The relevant ecosystem services included services such as fish
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habitat, vertebrate and invertebrate habitat, food, nursery, pharmaceuticals, raw material, carbon
sequestration, coastal protection, sediment accretion or stabilization, mariculture substrate,

water purification, bequest value, cultural and spiritual values, and tourism (Figure 4).

Ecosystem service Cymodocea nodosa Halodule wrightii Zostera noltii
Fish habitat X X X
Nursery habitat X X X
Sediment stabilization X X X
Water purification X X X
Tourism ? X ?
Bequest value X ? X
Carbon sequestration X ? X
Compost fertilizer ? X ?
Education X ? X
Food (assoc. spp) X X X
Invertebrate habitat X ? X
Recreation ? X ?
Research X X X
Sediment accretion X ? X
Vertebrate habitat ? X ?

Figure 4: Ecosystem services provided by the main West African seagrass species, based on
regional expert knowledge

Source: (Nordlund et al. 2016)

Fish habitat is considered as one of the most important ecosystem service provided by seagrasses,
due to the straightforward connection to either livelihoods in the case of small scale or artisanal
fisheries, or to regional or global markets of fish or other marine products (Dewsbury et al. 2016;
Nordlund, Unsworth, et al. 2018). The nursery habitat ecosystem service also connects seagrass
ecosystems to wider livelihoods implications or fisheries markets. Several species of juvenile fish

and other valuable or important vertebrate or invertebrate species often use seagrass beds in
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early stages of their lifecycles. As an illustration of the fish or nursery habitat functions, consider
that seagrass-associated species in the Mediterranean were estimated to contribute 30%—40% to
the value of commercial fisheries landings and approximately 29% to recreational fisheries
expenditure (Jackson et al. 2015). Sediment stabilization is an ecosystem service provided by
seagrasses that has gotten more attention in recent years due to increased concerns with sea
level rise and increases in storm intensities worldwide (Paul 2018). A recent study, encompassing
both intertidal and subtidal, and tropical and temperate seagrass ecosystems showed that
presence of seagrass resulted in an average difference in surface elevation rate of 31 mm/year,
compared to adjacent unvegetated sediments (Potouroglou et al. 2017). Essentially, the presence
of seagrasses has been shown to result in coastal seabeds and shorelines less susceptible to
erosion. Water purification, the ability of seagrasses to function as filters of seawater for the
benefit of marine organisms, has been studied and known for more than 30 years (Short and
Short 1984). With increased pollution levels in global oceans, water purification is ever more

important and valued.

Economic value of seagrass ecosystem services

Until recently, economic valuations of seagrass ecosystem services have been sparse, often relying
on proxy measures of value, and not keeping up with the widening breadth of ecological
knowledge generated about these systems (Dewsbury et al. 2016). In addition, most studies to
date have relied on measures of consumptive value and have not evaluated non-consumptive use
values, existence or bequeath values, or cultural and social values. This existing limitation in the
valuation literature has been linked to, or even contributed to the continued degradation of these

ecosystems, because the full economic value of loss is systematically underestimated.

By far the most widely used approaches to value seagrass ecosystem services are market price
and benéefit transfer (Himes-Cornell et al. 2018). Market price approaches estimate the economic
value of an ecosystem service, such as fisheries contributions, by generating estimates of what
the supported fish biomass would have been sold on the market. Benefit transfer approaches
refer to a certain type of valuation methods that use existing measures of economic value from
the literature and adopt them to a local context. Both approaches share relatively low resource

cost to apply them because they do not require primary data collection, explaining their wide
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adoption. Also, indirect-use and non-use values of ecosystem services, such as cultural or spiritual

values, have not been widely estimated.

The current state of the seagrass ecosystem valuation literature, with it’s over reliance on benefit
transfer, continues to risk recycling old value estimates from the literature (Himes-Cornell et al.
2018). The seagrass valuation literature contains relatively old estimates that are often five years
older than the date of publication, making the values estimated in a 2014 publication a decade old
in 2019. Therefore, more recent valuation studies using a breadth of methodologies have been
recommended. A geographic coverage gap has also been shown in the valuation literature (Ruiz-
Frau et al. 2017; Himes-Cornell et al. 2018). Specifically, seagrass valuation studies are almost

nonexistent in Africa, as well as in North America, and Island nations.

To evaluate the present status of the seagrass ecosystem valuation literature as of 2018, a
literature database from a recent review on coastal marine ecosystem services identified [0l
peer reviewed publications, serving as a starting point for this assessment (Himes-Cornell et al.
2018). Of the 32 publications on seagrass ecosystem services, only one was conducted in West
Africa in species found in the study area, and yielded two value estimates (Table |). The literature
review of (Himes-Cornell et al. 2018) did not report economic value estimates in monetary terms

for any of the ecosystems covered.

Published estimates of seagrass ecosystem service values range over several orders of magnitude.
For example the average ecosystem service value for the fisheries nursery function is USD
618,505 per hectare per year, with a range of USD 84 to 2.47 million per hectare per year
(Dewsbury et al. 2016). In the same study, the average economic value of the nutrient cycling
ecosystem service is estimated at USD 23,237, indicating a very large range in the published
values. Another recent literature review on seagrass ecosystem services show no seagrass
ecosystem service valuation studies from West Africa, only one on the entire continent of Africa,
and just three studies from the Mediterranean (Ruiz-Frau et al. 2017). Similar to (Himes-Cornell
et al. 2018), this analysis did not report even one seagrass ecosystem service economic value

estimate.
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To update or complement, if necessary, the literature identified in (Dewsbury et al. 2016; Ruiz-
Frau et al. 2017; Himes-Cornell et al. 2018), we used the valuation database from the Marine
Ecosystem Services Partnership (MESP) database”. MESP is virtual center for information and
communication on the human uses of marine ecosystem services around the world, and was used

to provide other illustrative seagrass ecosystem service values not found in recent reviews of the

valuation literature (Table I).

Table I: lllustrative economic values of seagrass ecosystem services in West Africa (top) and selected
values from outside the region

Country | | Species studied | Ecosystem Economic Method of | Citation
Region service value (2018 | value
USD) estimation
West Africa
Spain — Canary | Cymodocea nodosa | Fish habitat 1,226 /ha lyr Market price | (Tuya et al
Islands, Eastern 2014)
Atlantic
Spain — Canary | Cymodocea nodosa | Nursery habitat 136 /ha /yr Market price | (Tuya et al.
Islands, Eastern 2014)
Atlantic
Non West Africa
United States — | Zostera marina Habitat (blue crab) | 3.9m-5.2Im Production (Anderson
State of Virginia lyr function 1989)
Australia Zostera capricorni, | Habitat, 2,497 /ha lyr Production (Spurgeon
Halodule pinifolia Biodiversity function 1999)
support
Indonesia Thalassia Fish habitat 28-120 /ha /yr | Production (Unsworth et
hemprichii, Enhalus function al. 2014)
acoroides,
Syringodium
isoetifolium,
Halophila ovalis
Australia Zostera capricorni, | Fish habitat [.5m-5.4m /yr | Production (Watson et
Halodule pinifolia function al. 1993)

2 http://map.marineecosystemservices.org/
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Australia Zostera capricorni, | Habitat, 3,477 /ha lyr Production (Watson et

Halodule pinifolia Biodiversity function al. 1993)
support
Philippines Cymodocea Fish habitat 83 /ha fyr Production (Stuip et al
rotundata, function 2002)

Enhalus acoroides,
Halodule uninervis,
Halophila ovalis,
Syringodium
isoetifolium,

Thalassia hemprichii

Philippines Cymodocea Raw materials, | 7,905 /ha /yr Production (White et al.
rotundata, Food, Medicine function 2000)
Enhalus acoroides,
Halodule uninervis,
Halophila ovalis,
Syringodium
isoetifolium,

Thalassia hemprichii

Philippines Cymodocea Raw materials, | 15,255 /ha /yr | Market price | (White et al.
rotundata, Food, Medicine 2000)
Enhalus acoroides,
Halodule uninervis,
Halophila ovalis,
Syringodium
isoetifolium,

Thalassia hemprichii

The table above provides indicative values identified in the literature. Other values, such as one
as high as USD 32,087 per hectare per year for nutrient cycling in Posidonia oceanica species, have
been estimated using benefit transfer for the Catalonia region of the Mediterranean in Spain
(Costanza et al. 1997; Brenner et al. 2010). Another recent study in the Mediterranean on the
same species estimated ecosystem service values of USD |1-325, 38-49, 85, and 266 per hectare
per year for carbon sequestration, fisheries support, water purification, and coastal protection
due to wave attenuation, respectively (Campagne et al. 2015). When including all seagrass

ecosystem services, the authors estimated USD 401-726 per hectare per year of total economic
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value provided by Posidonia oceanica species. On the high end of the economic value range, the
ecosystem services provided by Posidonia oceanica in the Mediterranean were valued at USD 2.4

million per hectare per year, a value composed almost entirely of sediment retention (Vassallo

et al. 2013).

The data identified in the literature was deemed insufficient in terms of number of observations,
and in terms of how recent the values are. Approaches to adopt some the values from the
literature using meta-analysis or benefit transfer approaches were therefore not supported by
the existing literature. Nonetheless this review provides a range of values that could be used or
referenced in management or policy discussions with the appropriate caveats regarding time of

publication or methods used and not used.

Gaps and challenges with integration into policy

Lack of information has been cited in the literature as one of the key barriers to overcome in the
management of coastal marine ecosystems, including seagrasses (Dewsbury et al. 201 6; Ruiz-Frau
et al. 2017). Challenges with integration of ecosystem service valuation information into policy
have been shown to exist due to multiple factors. These include insufficient, old, or possibly poor
quality data, as well as the almost complete lack of understanding of the social aspects and non-
use values of seagrass ecosystem services (Ruiz-Frau et al. 2017; Himes-Cornell et al. 2018). The
benefits that humans derive from seagrasses will not be fully recognized until the social aspects,

and cultural values, are assessed.

Assessing regional experts’ perceptions to seagrasses
There were a total of 18 experts the provided data for the study. All of the countries in the study

area were represented in the responses with the largest number of experts from Mauritania and
Senegal, followed by Guinea (Figure 5). With respect sectors of employment, 50% were
governmental agency or department employees, 41% researchers or academics, with the rest
equally divided between people employed in non-governmental or non-profit organizations, and
sub-national level government (Appendix 2). The experts are engaged multiple areas of work. In
order, 23% are in research, 22% in natural resource management, 18% in conservation, 14% in

fishing, with the rest 23% in public engagement, site management, and tourism (Appendix 3).
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Responses by Country (n=17)

Sierra Leone
6%

Guinea-Bissau
6%
Mauritania

23%

Gambia
12%

Cape Verde
12%
Senegal
23%

Guinea

18%

Figure 5: Responses by country

The majority of respondents that are users of seagrass ecosystems are minimally dependent on
seagrasses for their livelihoods. Specifically, 61% of seagrass users either do not depend on
seagrasses for livelihoods, or report up to 25% dependency (Appendix 4). Similarly, 78% of those that
engage with seagrasses due to their work, only work on seagrass ecosystems for up to half of their time

(

Appendix 5). Regardless of their work relationship or livelihoods derived from seagrasses, half of
all respondents rated seagrass management as not effective, with 28% as somewhat effective, and
22% as effective (Appendix 6). Policy and legislation and financial resources are cited as the main
drivers of seagrass management, with 48% and 35% of respondents, respectively. Following these
drivers are lack of capacity or information, and tradition, both cited by 9% of respondents

(Appendix 7).

All respondents realized the ecosystem services that seagrasses provide and named at least five
different services in each of their responses. In total, |3 different ecosystem services were listed.
Ordered by prevalence, these are provision of habitat for natural biodiversity and protected

species, fish nursery habitats, coastal protection and sediment stabilization, climate regulation
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through carbon storage, water quality regulation, raw material, recreation, sense of place and
cultural connections, spiritual value, benefits related to mariculture, breeding site for fish and,
provision of traditional medicines (Appendix 8). The majority of respondents agreed or strongly
agreed with the importance of seagrass ecosystem services, including sense of place, culture, art,

and design, and societal health and well-being (Figure 6).

Importance of Seagrass Ecosystem Services

Food and shelter for young fish

Food provision

Water quality improvement

Societal health and wellbeing

Habitats for marine animals, birds etc.
Prevention of coastal erosion
Recreation and tourism

Culture, art and design

Sense of place

o
R

20% 40%

o

o
°

o

80% 100%

Figure 6: Percentage of expert respondents that agree or strongly agree with the importance of select
seagrass ecosystem services

Respondents listed the top five perceived threats to seagrass ecosystems in the region, in order,
as human disturbance and development, pollution, unregulated or destructive fishing, climate
change, and lack of knowledge or information (Appendix 9). Other threats listed include offshore
oil exploration, coastal erosion, invasive species, silting, and ocean acidification. When asked to
rank threats to seagrass ecosystems in the region as believed to be perceived by policymakers,
respondents cited lack of knowledge, prioritization, and unregulated or destructive fishing as the

most important challenges (Error! Reference source not found.).
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Threats as fraction of total responses

Lack of knowledge or information

Prioritization and policy

Unregulated / destructive fishing

Human disturbance including development

Pollution

Climate change

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figure 7: Threats to seagrass ecosystems and management challenges believed to be perceived by
policymakers
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Conclusion
The literature review and regional expert responses of the countries, organizations, and areas of

expertise provide a solid basis to understand the scientific understanding of the global community
and the perceptions of the regional community with respect to seagrass ecosystems in West
Africa. To date, with the exception of a handful of global reviews, the literature on West Africa
seagrass ecosystem services is inadequate. Despite this gap in the literature, the top priority
ecosystem services—fisheries, nursery function, sediment stabilization, to name a few-require

increased attention and further research and evaluation in a regionally specific manner.

First, better maps on current extent and coverage loss rates are needed because the current data
is outdated. Second, a thorough review of the literature indicates that while the ecosystem
services provided by West African seagrass species are assessed in the literature, this body of
literature contains few if any locally estimated economic values of these services(Dewsbury et al.
2016; Ruiz-Frau et al. 2017; Himes-Cornell et al. 2018). For more efficient policy making, there
is a need for local seagrass ecosystem service assessments and valuations. To date, the valuation
literature misses groups of services, such as cultural, spiritual, indirect use, and non-use values.
Additionally, a wide range of primary valuation methods—not only market price and benefit
transfer approaches—are recommended to avoid cycling through potentially inaccurate and biased
values. Furthermore, new studies are needed that incorporate more recent economic conditions,

or personal preferences and provide up-to-date economic value estimated.

The assessment of regional expert knowledge on seagrasses indicated a wide recognition of the
breadth and importance of seagrass ecosystem services across the region, professions, and levels
of involvement with the ecosystem. Key ecosystem services recognized include biodiversity
habitat, fisheries and nursery habitat, coastal sediment stabilization, climate regulation through
carbon storage, and water quality regulation. The importance of less commonly recognized,
locally-derived, and more socially relevant and appreciated ecosystem services is revealed. These
include the value of seagrasses in culture, art, design, their importance as a sense of place, and

their contribution to wider societal health and well-being.
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Regional seagrass experts showed a thorough understanding of the threats seagrasses face. As a
group, they ranked threats according to level of threat potential as () human disturbance and
development, (2) pollution, (3) fishing related threats, (4) climate change, and (5) lack of
information. A more complete assessment and valuation of seagrass ecosystem services,
especially of social aspect for better policy integration, will lead to their better integration into

policy making and seagrass management in the region.
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Appendices

Appendix |: Questionnaire used to assess regional expert knowledge and perceptions regarding the
value of seagrass ecosystem services in West Africa

Section |: Background

I. What type of organisation do you work for?

Government agency/department, Sub-national level of government (e.g. local authority,
municipality etc.), Private sector, Research institution, Academia, Non-governmental
organisation, Non-profit organisation, Other (please specify)

2. Please select which category best describes your area of work relating to seagrasses (please
tick all that apply)

Conservation, Natural Resource Management, Fishing, Public engagement, education and
outreach, Research, Site management e.g. national park officer, Tourism, Other (please specify)
3. How much of your research/work relates to seagrasses!?

Less than 25%, More than 25% but less than 50%, More than 50% but less than 75%, More than
75%, Other (please provide an estimate)

4. In relation to your seagrass-related work, please complete the following in as much detail as
possible. If you work in multiple regions, please indicate:

Country:

Site:

Multiple locations:

Section 2: Seagrasses and their benefits

I. What services and benefits are provided by seagrasses in your region? Please select all that
apply.

Climate regulation/carbon storage, Raw material, Benefits related to mariculture, Fisheries/ Fish
nursery habitats, Recreation e.g. recreational fishing, diving, photography, Provision of habitat for
natural biodiversity and protected species, Coastal protection/sediment stabilization, Water
quality regulation (e.g. diseases, nutrient cycling), Sense of place and cultural connections, Spiritual

value, Other (please specify)
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2. How much of your livelihood depends on seagrass ecosystems!?
Less than 25%, More than 25% but less than 50%, More than 50% but less than 75%, More than
75%, Other (please provide an estimate)
3. Please indicate how much you agree with the following statements about the benefits that
seagrasses in your region provide to you:
Strongly disagree Disagree Neither agree or disagree  Agree Strongly Agree
Unsure
= Seagrasses are important for food provision.
= Seagrasses provide food and shelter for young fish.
= Seagrasses can help prevent coastal erosion.
= Seagrasses provide important habitats for marine animals etc.
= Seagrasses improve water quality.
= Seagrasses are important for societal health and wellbeing.
= Seagrasses are a valuable environment for recreation and tourism
= Seagrasses are important to inspire culture, art and design.
= Seagrasses are important for a sense of place.
4. Are there other services or benefits provided by seagrasses that have not been mentioned? If
yes, please provide details below and give an indication of their importance using the same scale

used in the previous question.

Section 3: Seagrasses and their management

I. In your opinion, what do you think are the main threats and/ or challenges to the sustainable
use of seagrasses! Please rank them.

2. What do you think are the main threats and/ or challenges to the sustainable use of seagrasses
from the perspective of policymakers? Please rank them.

3. What are the main drivers influencing seagrass management in your region? For example,
tradition, policy, financial resources

4. Overall, how would you rate the effectiveness of seagrass management in your region?

Not Effective, Somewhat Effective, Neither Effective nor ineffective, Effective, Very Effective

Please explain your answer:
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Appendix 2: Respondents by organization

Organizations (percentage of respondents

Sub-national
Non- level of
governmental/ government
Non-profit 5%
organisation
4%

Governmental

agency or
Research department
institution/ 50%
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Appendix 3: Respondents by area of work

Area of work (percentage of respondents)

Site
management e.g.
national park
officer
8%

Public
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education and
outreach
10%

Tourism
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23%

Fishing
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resource
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22%
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18%
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Appendix 4: Respondents by fraction of livelihood depending on seagrasses, where applicable

Fraction of livelihood depending on seagrasses
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Appendix 5: Respondents by fraction of total work on seagrasses, where applicable

Fraction of Work on Seagrasses
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Appendix 6: Respondents' perceived effectiveness of seagrass management

Effectiveness of seagrass management

Effective
22%

Not Effective
50%

Somewhat
Effective
28%

Appendix 7: Main drivers of seagrass management as perceived by regional seagrass experts

Key drivers of seagrass management

Policy and legislation

Financial resources

Capacity and lack of information

Tradition
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Appendix 8: Ecosystem services provided by seagrasses in West Africa according to regional seagrass
experts

Seagrass ecosystem services in West Africa

Provision of habitat for natural biodiversity and protected species
Fisheries/ Fish nursery habitats

Coastal protection/ sediment stabilisation

Climate regulation/carbon storage

Water quality regulation (e.g. diseases, nutrient cycling)
Raw material

Recreation e.g. recreational fishing, diving, photography
Sense of place and cultural connections

Spiritual value

Benefits related to mariculture

Breeding site for fisheries resources

Provision of traditional medicines

Regulates the amount of sulphide produced by bivalves that serve as food for
birds
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Appendix 9: Main threats to seagrasses or challenges to seagrass management in West Africa, as
perceived by regional seagrass experts

Main threats to seagrasses in West Africa

Human disturbance including development
Pollution

Unregulated / destructive fishing

Climate change

Lack of knowledge or information
Offshore oil exploration

Coastal erosion

Invasive species (e.g. sargassum)

Silting

Ocean acidification
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