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Abstract

Lagoons are a common feature of the low-lying West African coastline. These
lagoons are resource-rich and biodiverse. The small-scale fishing communities,
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which border them, are dependent on the resources and ecosystem services for
their livelihoods and well-being. Climate change has had significant and diverse
effects on both the lagoons and their surrounding communities. Sea level rise has
caused erosion of the coast and increased the risk of floods. Changes to rainfall
patterns have caused shifts in lagoon ecosystems and physical cycles. Of partic-
ular relevance to lagoon fishing communities is the fluctuation in quantity and
distribution of fish catch that they rely upon for economic livelihood. Under-
standing the vulnerability of these communities to the effects of climate change is
critical to supporting and developing successful adaptations. Using a case study
from Ghana, sustainable livelihoods approach (SLA) and vulnerability frame-
work are used to characterize the community vulnerability, giving insight into the
temporal and spatial dynamics of vulnerability and how subsections of the
community may be identified and prioritized for adaptation interventions. A
scalar analysis of the relevant coastal and environmental frameworks and policy
to support climate change adaptation in coastal communities reveals the common
challenges in implementing adaptation interventions and strategies in the region.
A policy gap exists between high level, institutional coastal, and climate direc-
tives and implementation of climate adaptations at the local level. That gap might
be bridged by a participatory approach that places coastal communities at the
center of creating and enacting climate change adaptations.
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Introduction

Coastal lagoons, and the wetlands that are often associated with them, are estimated
to occupy 13% of coastlines worldwide (Duck and De Silva 2012). They are found at
low-lying, sandy coastlines where they support highly productive ecosystems that
provide a wide range of natural functions and ecosystem services to the communities
living around them. Lagoons along African coastlines are often home to fishing
communities, whose livelihoods are entirely dependent on the resources supplied by
them. In West Africa, lagoon communities take advantage of highly productive
coastal fisheries that are supported by upwelling along the Gulf of Guinea, which
brings nutrients to surface waters. The fishing communities here tend to fish in both
shallow coastal waters and coastal lagoons (also known as coastal lakes). Climate
change is affecting lagoons and the fishing communities that live around them, in
multiple interconnected ways. Sea level rise has eroded coastal land and increased
the risk of flood. Changes to rainfall and temperature patterns have altered natural
lagoon cycles and coastal ecosystems. The resultant changing ocean and lagoon
conditions have altered fish catch and fishing practice. The effects of climate change
thus have significant implications for the well-being and livelihood of lagoon fishing
communities. Understanding how climate change affects lagoon fishing
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communities is critical to supporting and developing successful adaptations. In this
chapter, the impacts of climate change on the lagoons of West Africa, specifically in
Cote d’Ivoire, Ghana, Benin, Togo, and Nigeria (Fig. 1), and the fishing communi-
ties they support are discussed. How the vulnerability of these communities is
characterized, assessed, and connected to climate change is explored. A case study
of a fishing community in Ghana is used to exemplify how understanding vulnera-
bility is critical for effective and nuanced community-level adaptation planning.
Current international, regional, and national frameworks, governance, and policy to
support the creation and implementation of successful adaptation strategies for
lagoon communities are presented. The gap between coastal- and climate-related
policy and successful implementation of adaptations to climate change in coastal
communities is considered and the participatory approach required to bridge that gap
presented.

Lagoon Environments and Communities

Lagoon Environments

Lagoons are highly dynamic coastal environments, vulnerable to changes in oceanic
and meteorological conditions associated with climate change. They are bodies of
coastal water fully or partially separated from the open ocean by a natural barrier.

Fig. 1 Map of West African coastal countries with key urban area and lagoons shown
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This barrier is of low elevation, often less than two meters above sea level, and
consists of sand that is easily eroded and transported. Lagoon barriers can entirely
separate the lagoon from the ocean, or they can have one or more breaks, known as
breaches or tidal inlets, which connect the lagoon to the ocean. The breaks are
important as they act as channels that allow ocean water and biota to enter the
lagoon. The barriers can change from whole to breached, and vice versa, in response
to variations in weather conditions, hydrological conditions, availability of sediment,
and sea level. A seasonal cycle of opening and closing of the sand barriers is
common. Natural breaching usually results from overtopping of the barrier from
the lagoon when the lagoon is full of freshwater at the end of rainy season. The
opening of a lagoon to the ocean allows seawater to flow into the lagoon, resulting in
rapid shifts in water temperature, salinity, dissolved oxygen content, and concentra-
tion of anthropogenic pollutants. Opening can also alter the tidal amplitude and
influence in the lagoon as well as the amount and location of erosion and sediment
deposition. Opening can also have an effect on the incidence, amount, and location
of flooding. Such fluctuations in the physical environment can create unstable and
stressful conditions for lagoon organisms at the species, community, and ecosystem
level that can then negatively affect their health and productivity. This in turn
influences the availability of natural resources, including fisheries.

Lagoons, or coastal lakes as they are sometimes known in the region, are found at
low-lying coastal areas throughout Africa. Along the West African coastline of focus
here, there are more than 200 lagoons from Cote d’Ivoire to western Nigeria. This
coastline experiences the Guinea Ocean current, which flows from west to east along
the west-east trending coastline, creating similar ocean conditions in the region. The
lagoons along this coastline vary in size and shape as well as the nature of their
connection to the ocean. Two of the largest are Lake Nokoué in Benin and the Lekki
Lagoon complex in Nigeria (Fig. 1). Lake Nokoué lagoon covers an area of 120 km2.
A former estuary of the Ouémé River, a sand barrier has now enclosed the estuary
(Anthony et al. 2002), preventing permanent connection to the sea. The Lekki-Lagos
lagoon complex in Nigeria parallels the coastline for approximately 200 km
(Bernacsek et al. 1990) incorporating two separate lagoons: the Lekki and Lagos
lagoons. The majority of lagoons, however, in the region are much smaller than these
two, with an areal extent from a few to tens of square kilometers.

Lagoons have high biodiversity in tropical and subtropical regions and are often
the site of species-rich wetlands. West African lagoons are no exception with high
productivity and biodiversity. The key natural resources of these biodiverse lagoons
are fisheries and mangroves. According to the USAID, lagoon settings play a key
role to fisheries in the area and have been recognized as contributing $400 million
annually to the regional economy (USAID 2014). However, the West Africa
Regional Fisheries Program (WARFP) indicates that incomes for artisanal (small-
scale) fishers have dropped by as much as 40% over the last decade (TheWorld Bank
2015). This has knock-on effects for the livelihood and well-being of these small-
scale fishing (SSF) communities, with the potential to increase their vulnerability to
the impacts of climate change. Mangroves are the key lagoon wetland vegetation and
provide a variety of ecosystem services: shoreline protection and storm buffering
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through trapping sediment and dissipating wave energy, regulation of water quality,
and provision fish habitats and nurseries (Blankespoor et al. 2014). Through the
ecosystem services they provide, mangroves are estimated to contribute approxi-
mately 3 billion US dollars annually to the West African economies (Boateng 2018).
Despite the importance of mangroves to lagoon communities, they have been
decimated due to overexploitation, clearance, and pollution (Boateng 2018;
Djihouessi et al. 2016). The impacts of climate change at the coast (sea level rise,
changes to temperature, shifts in rainfall patterns, and increased storminess) have
further contributed to their demise.

Lagoon Communities

Coastal towns are Africa’s most developed, most densely populated urban areas
(State of African Cities 2008), and migration to the coast has been and remains a
long-term trend (Ochiewo 2004). The major cities of Abidjan (Cote d’Ivoire), Accra
(Ghana), Cotonou (Benin), Lome (Togo), and Lagos (Nigeria) are all situated around
one or more lagoons (Fig. 1). Cote d’Ivoire has a coastal population of 8.2 million,
which accounts for 36% of its total population (World Bank 2019). The economic
capital and largest urban area of Cote d’Ivoire is Abidjan, which is built around the
Ébrié Lagoon. Seventy percent of Ghana’s approximately 25 million population
(Ghana Embassy 2014) lives in the southern part of the country with maximum
population density at the coast. The Korle Lagoon has played a significant role in the
development of its capital, Accra. Benin has a short coastline compared to the total
area, yet half of its population live in Cotonou, the capital, which is located around
Lake (lagoon) Nokou (World Bank 2019). In Togo, the City of Lome lies on the
eastern shores of Lake (lagoon) Togo. Lagos, Nigeria’s largest city, sits on the
Western shores of Lagos Lagoon, part of the Lekki lagoon-barrier system. These
lagoons have been an important source of natural resources, including fisheries,
supporting the development of the surrounding urban areas. Fishing communities
have traditionally lived around the shores and along the lagoon barriers of these
highly urbanized areas. Despite the rapid growth and population increase of urban
coastal areas, fishing communities still have a strong presence. For example, in
Cotonou fishing remains a mainstay of the economy (Dossou and Glehouenou-
Dossou 2007). Lagoons located in less urbanized (rural or peri-urban) areas of the
coast are also home to large numbers of small fishing communities. Between 40%
and 45% of the rural work force of Lagos State of Nigeria engage in SSF, and it is the
dominant type of employment (Akanni 2010). At Aby Lagoon in the Cote d’Ivoire,
fishing is noted as the most important activity for the economy and livelihood of
families in the region (Njifonjou et al. 2006), and in Ghana 66.5% of household
livelihood activities in coastal communities are classified as fisheries-based (Evadzi
et al. 2018). No matter where they are located, whether in urban or rural areas, these
fishing communities are dependent on lagoon and ocean fish stocks for their
livelihood and food security. In addition, lagoon fishing communities depend on
the myriad ecosystem services that a lagoon system provides such as water
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resources, flood mitigation, washing and bathing, and wood resources, all of which
are subject to the impacts of a changing climate.

Impacts of Climate Change on Lagoons and Lagoon Communities

Sea Level Rise

Climate change negatively affects lagoons and the communities they support
through sea level rise, changes to rainfall, and increased ocean and air temperatures.
During the twentieth century, global average sea level rose by 3.2 mm/year
(Rahmstorf 2007). During the twenty-first century, rates of SLR are expected to
increase with estimates varying greatly from 0.4 meters to 2.5 meters (Hauer et al.
2019). Historic data for SLR in Africa has been limited, and its impacts have been
understudied across the continent at both national and sub-national levels (Brown et
al. 2011). However, there are an increasing number of studies relating to SLR and its
impacts along the coast of West Africa. Coastal management in Ghana has focused
on physical processes; thus, most information on SLR and erosion in the region is
from here. The average rate of sea level rise over the twentieth century measured at
the Takoradi tidal station in western Ghana is 3.34 mm/year (Sagoe-Addy and
Appeaning Addo 2013), and by inference, the rate along this coastline is likely to
be similar. Evadzi et al. (2018) noted that on average, sea level in Ghana has risen by
about 5.3 cm over the last 21 years, and SLR accounted for approximately 31% of
the observed annual coastal erosion rate (approximately 2 m/year) in Ghana. The
lagoon-barrier coastlines of West Africa are particularly susceptible to erosion
associated with SLR because of their low coastal topography and their composition
of loose, easily erodible sand. Sea level rise can cause erosion of lagoon barriers,
increasing the probability of lagoon opening to the ocean. Average rates of coastal
erosion for the coastline between Cote d’Ivoire and Nigeria are around 1.5 meters/
year (World Bank 2019; Wiafe 2010). However, rates of erosion vary greatly along
the coast with erosion hotspots recording more rapid shoreline loss. In eastern
Ghana, close to the border with Togo, rates of erosion of up to 3.9 m/year have
been recorded (Boateng 2012), and up to 4 meters/year has been recorded along parts
of Benin’s coastline (World Bank 2019). High rates of erosion have also been
observed near the Lekki lagoon, along Nigeria’s lagoon-barrier coast (Danladi et
al. 2017). At all these locations, rates of erosion are often exacerbated by the loss of
mangroves (Diop and Sherin 2016; Boateng 2018), and in a negative feedback loop,
coastlines with high erosion rates often experience increased mangrove loss as the
root structures of the plant become compromised due to the loss of substrate through
erosion. Erosion associated with SLR affects not only natural coastlines, including
the lagoon barrier integrity, but also the stability of human structures. This includes
dwellings but also fishing-related structures. In Ghana, the loss of fish landing sites
in Accra is already recognized (Appeaning-Addo 2014) resulting in the collapse of
artisanal fishing.
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Flood Risk

Flood risk for lagoon communities is enhanced by sea level rise, and there are
multiple examples of this recorded for the countries considered here. Several
Nigerian coastal states are recognized as having high flood risk for an SLR of less
than a meter with the barrier lagoon coast of Lagos-Badagry-Seme in the southwest-
ern part of Nigeria noted as particularly vulnerable (Odunga et al. 2014). Also in
Nigeria, flooding and associated intrusion of salt water from the ocean have been
recorded at the Lekki lagoon-barrier system since the early 1990s (Awoskia and Ibe
1993). The lagoon at Abidjan was highlighted as having a high risk of flooding
associated with SLR (Adelekan 2010). In Ghana’s central coast, a study of the Muni
Lagoon indicated that a 1 meter rise in sea level would almost completely submerge
its barrier and inundate the lagoon (Davies-Vollum and West 2015). The poorest
communities are those most at risk from flooding, which includes those engaged in
SSF. Temporary relocation is the main strategy adopted by members of the commu-
nities to adapt to coastal flooding. Some communities also use cheap materials for
the construction of their houses as an adaptation to minimize economic loss during
inundation (Evadzi et al. 2018). Increased water salinity associated with SLR and
inundation inhibits biota in coastal ecosystems, including mangroves, and in a study
of coastal wetlands in LEDCs, Blankespoor et al. (2014) estimated that up to 68% of
these would be lost if subject to a 1 m rise in sea level.

Rainfall and Temperature

Rainfall projections for the West African coast indicate that during the twenty-first
century, precipitation will become extreme with dry seasons becoming drier and wet
seasons wetter. Along the West African coast, the major rainy season occurs from
approximately March to July, with some geographic variation. Precipitation changes
for West Africa include a projected variability in seasonal monsoonal rains (Adeniyi
2016), and there is evidence that the timing and amount of rain that falls during the
rainy season have changed (Dossou and Glehouenou-Dossou 2007). In southwestern
Nigeria, the rainy season appears to have shifted from March–November to May–
October (Adelekan and Fregene 2015), and in Ghana, there seems to be less
predictability in the onset of monsoonal rains (Koomson et al. 2020). Changes to
the amount and timing of precipitation during the rainy seasons can modify the
amount of freshwater input to lagoons and disturb the natural cycle of lagoon
opening. Increased rainfall during the wet season results in more water impounded
behind the barrier. This not only causes flooding but also increases the probability of
lagoon waters overtopping and/or breaking through the barrier. Rainfall that is more
evenly distributed throughout the year results in decreased risk of overtopping and
lagoon opening. More evenly distributed rainfall patterns also lead to a more
constant input of freshwater, increasing homogeneity of lagoon water conditions
throughout the year and stabilizing salinity fluctuations. This in turn affects lagoon
ecosystems including fish stocks (Diop and Sherin 2016).
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Lagoon and shallow marine ecosystems are also affected by changing water
temperatures. A general warming of coastal waters has been noted for the Gulf of
Guinea (Druyan 2011). Although there is limited data on the impact of this warming
on fisheries in the region, marine species in equatorial regions in general have seen a
decline, as they are unable to respond to rapidly increased water temperatures
(Hastings et al. 2020). Deoxygenation and acidification of ocean waters are also a
consequence of climate change, and both are expected to indirectly reduce maximum
fish catch. How fishing communities deal with the physical and ecological changes
related to climate change is dependent on their vulnerability to those changes and
their ability to adapt to them. Vulnerability and adaptation are inextricably linked,
and any discussion about climate change adaptations warrants an overview of the
architecture of the vulnerability of lagoon fishing communities.

Vulnerability of and Adaptation to Climate Change in Lagoon
Fishing Communities

Vulnerability can be defined in several different ways in line with different episte-
mological orientations. However, whether grounded in physical science and human
or political ecology, the key concept in vulnerability is the potential for loss or
susceptibility to harm. The vulnerability of a community to climate change can be
considered as its susceptibility to all the collective changes it experiences. The
vulnerability of lagoon fishing communities is related to several multi-scalar factors
or causes. The causes of vulnerability in lagoon fishing communities might be
categorized into four sources: international, intrinsic, internal, and institutional.
International sources refer to global climate and physical environmental change
processes such as sea level rise, increase in sea surface temperature, and others, as
outlined in the preceding sections. These processes, inter alia, reduce fish catches
and revenue (Lam et al. 2016; Dey et al. 2016). Reduced incomes, in neoclassical
economic terms, imply reduced purchasing power and so low material well-being (i.
e., possession of natural, physical, financial, human resources). Intrinsic sources of
vulnerability are those unique to coastal fishing communities and directly linked to
their fishing activities. These factors are diverse and include the hazards encountered
during fishing (e.g., storms), the seasonality of fish catches, as well as the high
unpredictability of making catches. It also includes their high susceptibility to
macroeconomic changes. For example, they are forced to accept the market cost of
fuel and other necessary resources.

While intrinsic sources refer to features, which are uniquely associated with the
small-scale fishing livelihood itself, internal sources refer to features commonly
associated with coastal fishing communities. These include overfishing, gender
and income inequality, intra-community conflicts, lack of cooperation, mistrust,
and limited livelihood diversification opportunities (Béné 2006). Because artisanal
fishing is mostly done in crews and lagoon fishing communities are usually small,
trust, camaraderie, and solidarity are essential to sustaining the fishing activity and
the community. When these sociocultural factors are missing, the very survival of the
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fishing livelihood is threatened. Moreover, these internal factors create differentiated
experiences of vulnerability within fishing communities (Zacarias 2019; Koomson
et al. 2020). Lastly, institutional sources are those related to rural planning, infra-
structural development, and encroachment of industrial trawlers. Fishing communi-
ties do not usually participate in fisheries planning and management decision-
making, have little social amenities, and often must deal with encroachment of
large trawlers in local fishing waters. This list of vulnerability sources is by no
means exhaustive. It is only a sample of the common features of artisanal lagoon
fishing communities, which interact in complex ways with the impacts of climate
change to make them susceptible to socioeconomic losses.

Whereas vulnerability refers to the susceptibility to harm, adaptation is the
process of adjusting to the actual or expected harm and associated impacts, in
order to either moderate the harm or exploit beneficial opportunities. The term
adaptive capacity is used when considering how capable an individual or community
is of adapting to harm or change. The adaptive capacity is based on an individual or a
community’s available resources that can be drawn on to achieve adaptation. The
specific ways in which those combinations of available resources are enacted to
moderate harm or exploit beneficial opportunities are then referred to as adaptive
strategies. When considering and assessing adaptations and adaptive capacity, there
are several critical concepts that should be accounted for. Firstly, it is rooted in the
definition of adaptation. An adaptation is an adjustment to moderate actual or
potential impacts, not to eliminate or “overcome” them. Secondly, the definition
itself makes no value judgment about the legality of the adjustment process or on
how the moderation of actual or potential impacts is achieved. In normative terms
therefore, any action that has some moderating effect on impacts would qualify as an
adaptation strategy. Thirdly, from the definition, adjustments to moderate impacts or
benefits from opportunities would not be limited to actions only but also prohibi-
tions. Communities themselves may spontaneously enact adaptations and adaptive
strategies. These are referred to as autonomous adaptations.

Community-Level Autonomous Adaptations

Autonomous adaptations enacted to reduce or moderate harm in SSF communities
might also be considered in the context of reducing risk to those communities. Risk
reduction strategies that are spontaneously developed by communities whose liveli-
hoods depend on natural resources, such as SSF communities, can be divided into
five categories: over time (storage), across space and time (mobility), across asset
classes (diversification), across households (communal pooling), and market
exchange (Agrawal 2008). Communities and individual households may choose to
combine and enact any of these strategies to achieve their desired outcomes. This is
central to the concept of sustainable rural livelihoods and is important to examine
when considering adaptations and adaptive capacity.

One of the earliest discussions on sustainable livelihoods (Chambers and Conway
1992) provided a similar list, which also included reduction of current consumption
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(stinting), preservation and protection of the asset base for recovery (protection), and
making claims on relatives or NGOs (claiming). In a similar discussion on sustain-
able livelihoods, Scoones (1998) describes two more livelihood strategies: increas-
ing input per unit area (intensification) and expanding the area under production
(extensification). These livelihood/adaptation strategy typologies were developed
predominately from the study of rural agrarian communities. However, they are also
useful for characterizing adaptation strategies reported for commonly reported
stressors experienced by fishing communities worldwide, not just in West Africa.
These stressors are noted in Table 1. Not all stressors listed are directly related to
climate change. Physical stressors like storms and floods and decreasing fish catches
are a consequence of climate change. However, encroachment of industrial trawlers
into artisanal fishing zone causing competition is not. Competition from trawlers is
noted here because of the large impact it has on SSF communities and their
vulnerability to climate change. An “experimentation” grouping in the table captures
adaptation practices that are less well-established and in an initial learning phase of
development (Table 1).

The most common adaptation strategies adopted by SSF communities are inten-
sification strategies (Béné 2006). When fish catches are low, the first and immediate
response of SSF communities is to put in more effort either by going further out at
sea, spending longer hours at sea, changing fishing gear (equipment) to target fish
species that may be relatively more abundant, or increasing the frequency of fishing
activities. For example, in a coastal lagoon fishing community situated on the Muni
Lagoon in Ghana, the major fishing season, which traditionally lasted from August
to April, has been extended by some fishing crews by starting their fishing activities
from July to May of the following year. This is largely in response to an erratic
rainfall pattern in the major rainy season in southern Ghana. For supplemental
incomes, lagoon communities may increase fishing in lagoons and use gears or
methods considered illegal. In Benin, Acadjas (a purely ingenious practice of
creating a favorable microclimate within a lagoon with sticks and leaves for recruit-
ment of big fish) and médokpokonou (another traditional method which uses nets
with fine and tight stitches) are both prohibited, but they are commonly practiced.
This is because the former reduces overall fish species richness, and the latter
removes small and juvenile fishes (Dossou and Glehouenou-Dossou 2007;
Niyonkuru and Lalèyè 2010). The use of mosquito nets in fishing communities
has also been observed in Cote d’Ivoire, Ghana, and several other sub-Saharan
African countries (Short et al. 2018). This diverts the use of nets away from their
role in protecting coastal communities from mosquitoes and negates efforts to reduce
malaria. Intensified fishing efforts in response to declining catches are the main
reasons behind accusations of SSF as being overexploitative and unsustainable.

Adaption studies from Ghana show that SSF communities also extend efforts by
going further into the sea, fishing in areas outside those of their own fishing
communities, or moving temporarily to other towns or even countries to fish
(Perry and Sumaila 2007; Freduah et al. 2018). Some small-scale fishers maintain
contact with fishers from other communities through mobile phone communication
to share information about the location of big catches. The fishers respond quickly by
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moving to that location to fish for a day or two. It is common among West African
coastal fishing communities to have indigenously instituted no-fishing (taboo) days
(Adjei and Sika-Bright 2019). By way of extensification, some fishing crews move

Table 1 Examples of autonomous adaptation to key stressors of small-scale fishing livelihood in
West Africa

Stressor Examples of adaptations

Physical (e.g., storms, floods and
SLR)a

Use of sandbags and rubbish to form defense walls
Change of building materials (from wood and thatch to
cement blocks and galvanized roofing sheets)
Landward relocation of buildings

Reduced fish catcha–g Intensification strategies
Spending longer times at sea
Use of small meshed nets (e.g., médokpokonou and

“wan” practices in Benin)
Fish trapping (e.g., the Acadja practice in Benin)
Change of gear and fish species harvested
Increased frequency of fishing in lagoons
Extended major fishing season

Extensification strategies
Going further out into the sea
Fishing in neighboring coastal communities during

taboo days in own community (practiced in some beach-
seining communities in Ghana)
Temporal migration

Diversification/occupational mobility strategies
Taking wage labor jobs during lean seasons
Adding supplementary livelihoods like livestock

rearing
Sand winning (extraction)
Planting, harvesting, and sale of coconut fruits

Storage strategies
Preservation of fish for sale in lean seasons and/or to

sell in new and fairer markets
Reducing household expenditure in order to save

money
Borrowing from money lenders
Remittances

Experimentation strategy
Varying the hours within the day when fishing

expeditions are made

Encroachment of industrial trawlers
into artisanal fishing zone

Experimentation strategy
Studying to precede trawlers or waiting a long while

after they have gone
aFreduah et al. (2018)
bBéné (2006)
cPerry and Sumaila (2007)
dDossou and Glehouenou-Dossou (2007)
eNiyonkuru and Lalèyè (2010)
fDaudu et al. (2020)
gAdelekan and Fregene (2015)
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from their communities on taboo days to fish in nearby communities as a strategy to
increase catch and thus their weekly earnings. These strategies thrive on good social
networks and camaraderie between communities.

Adaptations that are based on diversification of livelihood in SSF communities
involve either taking on additional sources of income or changing and acquiring
different types of fishing gears or both. Daudu et al. (2020) have shown that gear and
occupational diversification are priority strategies for some fishing communities in
Nigeria. Some members of a fishing household may take up wage labor jobs as
complementary livelihood sources all year round or during some parts of the year.
However, for households that have temporary non-fishing livelihoods, fishing is an
activity to which they always return. Few artisanal fishers ever leave fishing perma-
nently. Fishing, for them, is not just a livelihood activity; it is their culture, an
important part of their identity and something they take pride in. West African
coastal fishing communities do not have a strong tradition of farming as an additional
source of income. However, recent increase in demand of specific products has
provided opportunities for the diversification of livelihoods into harvesting local
products. For example, in Ghana, the rise of demand for coconut fruits in large cities
has created opportunity for fishers living in coastal areas to harvest and sell coconuts
from coconut trees in their vicinity. Others harvest from trees growing on “no man’s
lands.” This has become an important complementary source of income for fishing
communities. In some instances, community members might engage in illegal
activities to diversify sources of income. Sand winning (extraction of sand from
beach areas) is a prohibited activity in most communities and illegal in accordance
with national policy in most West African countries. However, some members of
SSF communities are involved with sand winning for income.

Evolution of storage strategies is commonly reported as an autonomous adapta-
tion in lagoon communities along coastal West Africa. Storage strategies have been
identified in fishing communities in Cote d’Ivoire (Njifonjou et al. 2006), Ghana
(Freduah et al. 2018), and Nigeria (Adelekan and Fregene 2015). Storage strategies
are usually in the form of securing household sustenance by processing (commonly
by smoking or drying) and storing fish to be sold in the lean fishing seasons,
borrowing from credit lenders, and/or saving money during the major fishing
seasons. This money-saving strategy differs from conventional money-saving prac-
tices that aim at saving disposable income. It is an active and often necessary saving
against lean seasons, unexpected periods like stormy conditions, or close fishing
seasons. It has also been widely observed that some rural households are cushioned
by remittances from household members who have migrated either temporarily or
permanently from their original community. While this may be true for some
communities, it may be a largely missing income stream in other communities.
For example, Atti-Mama (1998) reported in a study of nine communities around
Lake Nokoue in Benin that more than 95% of households did not receive any
remittances.

In response to the encroachment of large trawlers into local fishing waters, coastal
fishing communities have no clear strategy. As this is a longstanding but still
evolving problem, identified adaptive strategies are, at best, experimental. This
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may be more conveniently termed a coping mechanism rather than an adaptive
strategy. Some authors have particularly highlighted that adaptation strategies are
different from coping strategies noting that the former are permanent and long-term
changes in practices, while the later are temporary and short-term changes in
livelihood practices (Scoones 1998).

The Muni Lagoon and Akosua Lagoon community are used as a case study to
illustrate the importance of understanding the vulnerability of an SSF community
when planning adaptations.

Understanding Vulnerability for Effective Adaptation Planning:
Muni Lagoon Case Study

Internal factors can differentiate the experience of vulnerability in fishing commu-
nities. This phenomenon presents both challenges and opportunities for effective
adaptation planning in fishing communities. A case study of Akosua village, a
lagoon fishing community in Winneba, Ghana, demonstrates this (Koomson et al.
2020).

Akosua village is a small migrant fishing community located on the central coast
of Ghana on the outskirts of the town of Winneba (Fig. 1). The community is situated
on the sandy barrier that separates the Muni Lagoon from the Atlantic Ocean. The
lagoon has been well studied as it was designated as a Ramsar (protected wetland)
site in 1992 (GEF 1992). The economy of the community is based predominately on
beach seining. This is a fishing method that involves the deployment of seine nets
into the sea and hauling them back to shore by hand. Beach seining is done mainly
by men. The women in the community are the fishmongers, mostly engaged in the
processing and selling of fish. In addition to the predominantly fishing-based
livelihood, some women engage in petty trading, and some men engage in daily
wage labor jobs within the town of Winneba. Farming and livestock rearing are
uncommon in the community due to the sandy and saline nature of the land. The
poor quality of the land for farming is common to all lagoon communities and limits
opportunities for alternative livelihoods. To understand how vulnerability is
manifested within the community, the structure of the fishing activity must be
appreciated. Fishing crews are typically made up of the “net owner” (i.e., the
owner of the boat, outboard motor, and seine net), boat crew (the net owner’s
permanent employees), and net draggers (casual workers who haul the net to
shore). This crew hierarchy delineates households’ economic class as profit is
typically shared in the ratio 4:2:1 among the net owner, boat crew, and net draggers,
respectively. Crews range from about 12 to 35 men depending on the size of boat and
net. The major fishing season starts from the end of the major rainy season (July/
August) to its beginning (March/April) the following year. The period in between
(April–July) is the major rainy season characterized by stormy conditions. Thus, no
or very limited fishing activities take place during that part of the year. The
community major fishing seasons are considered the “good season” when catches
are big and incomes are high and the “bad season” when catches are small and
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incomes are low. This is purely subjective but reflects the community’s perception of
their well-being during the year. Besides the interruption of fishing activities and
income flows by unpredictable stormy conditions, sudden rainfall is a major problem
to fish processing. The major fish processing method used in the community is
drying in the open fields (Fig. 2). Unexpected rainfall, therefore, results in losses as
the half-dried fish in the open fields deteriorate upon contact with water. Besides this,
long periods of dryness cause the surface area of the lagoon to decrease in size and
reduce the lagoon’s water quality. Changes to the lagoon size and water quality have
knock-on detrimental effects on fish productivity and species diversity.

The study integrated the concepts of vulnerability and the capital assets compo-
nent of the sustainable livelihoods approach (SLA) to understand how the lives and
livelihood of the community are impacted by climate variability. Drawing upon the
IPCC’s definition of vulnerability as a function of the magnitude of climate variation
to which a system is exposed (E), its sensitivity (S), and its adaptive capacity (AC), a
simple equation that multiplies E, S, and AC was used to quantitatively estimate the
vulnerability of each household. This is a commonly used methodology according to
the Intergovernmental Panel on Climate Change (IPCC 2014). The SLA is a
framework designed to identify combinations of livelihood resources, which give
people the ability to adopt livelihood strategies that produce their desired outcomes,
as well as the institutional processes that mediate their ability to carry out such
livelihood strategies within defined policy and ecological and socioeconomic con-
texts (Scoones 1998). At the heart of the SLA is the concept that rural communities
draw upon and combine five main capital assets (natural, physical, social, human,
and financial) to build their livelihoods and respond to shocks. An assessment of the
levels of these capital assets and barriers to their access gives insight into what

Fig. 2 Drying fish on a dry lagoon bed in Winneba, Ghana. (Photo D. Koomson)
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policies are necessary to expand the livelihood platform, thereby improving adaptive
capacity and reducing vulnerability (Freduah et al. 2018).

Understanding the experience of vulnerability and autonomous adaptations to
climate change in the Akosua community, and the role that internal factors play, has
implications for adaptation planning in the community and other communities with
similar contexts along the West African coastline. The scale of economic impact that
bad seasons have on the household incomes is very important in determining
vulnerability. Comparing incomes in good and bad seasons shows that household
income drops by about 90% in a bad season (Koomson et al. 2020). With good
seasons becoming rare with increasing climate change, food security is threatened.
Vulnerability to impacts is not felt in the same way across the community. It is
differentiated depending on the gender and wealth status of a household head. For
example, in bad seasons, a household in a lower wealth rank and headed by a woman
may be comparably less vulnerable than a household of a higher wealth rank and
headed by a man. Thus, the most vulnerable are not necessarily female-led and
poorer households, as might be expected. Adaptation planning, such as the intro-
duction of alternative/complementary livelihoods, therefore, must be flexible enough
to respond to the cyclical and yet unpredictable nature of bad seasons and prioritize
the most vulnerable. Such an intersectional understanding of vulnerability is essen-
tial for effective adaptation planning because the factors that are responsible for
determining who is more vulnerable in the community differ depending on how
households are categorized for study (Koomson et al. 2020). An intersectional
understanding means that each household’s experience of impact should be under-
stood based on the different social identities that characterize that household. For
example, a poor household, headed by a woman who is a migrant, may experience
impacts differently from a poor household, headed by a woman who is indigenous to
that place. Achieving optimum success in adaptation implementation would require
that important nuances in differential vulnerability, as identified through an
intersectional lens, be leveraged to prioritize critically vulnerable households. This
detailed understanding of vulnerability in SSF communities is key to informing
interventions that support successful adaptations to climate change. The develop-
ment, implementation, and inaction of adaptation intervention strategies to address
climate change in SSF communities can be realized on the large scale by embedding
concepts of adaptation and adaptive capacity in regional and national coastal gov-
ernance and policy.

Policy Implementation and Participatory Governance

Along with the community-level adaptation, there are policy and governance struc-
tures that aim to implement sustainable adaptive capacities for SSF communities.
Coastal policies create strategies and establish governance processes and mecha-
nisms to enable coastal fishing communities to implement adaptations to protect and
deal with climate change. Well-informed and wide-ranging coastal policies acknowl-
edge that subsistence and resource-dependent SSF communities are faced with
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climate change impacts and need to undertake sustainable practices for their liveli-
hood, well-being, and development. There are a number of overarching international
frameworks that influence and guide regional and national coastal governance and
policy in West Africa. These directly or indirectly inform strategies for and gover-
nance of adaptation to climate change in lagoon communities.

International Policies and Frameworks Influencing Coastal
Governance and Policy

At the global level, the Intergovernmental Panel on Climate Change (IPCC), Sus-
tainable Development Goals (SDGs), and Ramsar Convention provide overarching
frameworks for considering coastal governance. In addition, the concept of inte-
grated coastal zone management establishes guidance on managing coastlines holis-
tically. The IPCC highlights the need to explicitly address coastal communities in
any climate change policy. The SDGs, specifically 1, 6, 7, 12, 14, and 15, draw
attention to the threats posed by climate change in coastal communities in countries
of the Global South (UN 2015). Sustainable Development Goal 14, “Conserve and
sustainably use the oceans, seas and marine resources for sustainable development,”
is particularly pertinent for the resources, economy, and livelihood of these coastal
communities (UN 2015). This is manifested through the vision of the “Blue Econ-
omy”: the sustainable use of ocean resources for economic growth, improved liveli-
hoods and jobs, and ocean ecosystem health (World Bank 2015). The concept of
integrated coastal zone management (ICZM) arose from the Earth Summit (Rio
Convention) in 1992. The aim of the ICZM was to enable governments to create
national agendas to understand and find solutions to managing the complex and
dynamic nature of the coastal environment. The ICZM concept is embedded in the
ecosystem approach, a strategy for the integrated management of land, water, and
living resources that promotes conservation and sustainable use in an equitable way.
Both the ICZM and the ecosystem approach require that management of the coast-
line incorporates the impact on and implications for coastal communities of resource
usage, pollution, livelihoods, and hazards (including climate change). The aim was
to merge physical and environmental aspects of coastal management with human
needs, with the ultimate benefit of maintaining coastal ecosystems and environ-
ments. However, embedding both the ICZM and the ecosystem approach in deci-
sion-making and implementation in the Global South, including West Africa, has not
proved to be successful, and considerable challenges remain. The International
Convention on Wetlands of 1971, otherwise known as the Ramsar Convention,
was established as an international cooperation with national action for the conser-
vation and wise use of resources in wetlands (both coastal and inland) of global
significance, including coastal lagoons. Of the countries discussed here, Ghana
became a member state of the Ramsar Convention in 1988, closely followed by
Togo (1995) and Cote d’Ivoire (1996). Benin and Nigeria became contracting parties
in 2000 and 2001, respectively. The ways in which the Convention mandates are
implemented by respective governments differ vastly as the Ramsar Convention
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gives national governments a broad scope for implementation that relies on effective,
dynamic and multilevel processes of implementation (Mauerhofer et al. 2015). The
Convention does provide a platform for knowledge transfer as well as management
oversight and some level of resources for the protection of specific coastal lagoons.

Along with these international conventions, frameworks, and treaties, there have
been regional collaborative initiatives relevant to coastal fishing communities. These
regional partnerships include measures to sustainably manage marine and coastal
resources, including fish stock and coastal habitats, which help augment the resil-
ience of coastal communities to climate change (FAO 2018).

Regional Frameworks and Governance

At the regional level, West African countries have undertaken different collaborative
initiatives and frameworks related to aspects of coastal management and governance.
These include the West Africa Coastal Areas Resilience Investment Project (WACA
ResIP), the Guinea Current Large Marine Ecosystem (GCLME) program (GCLME
2006), the Fisheries Committee for the West Central Gulf of Guinea (FCWC), and
the West Africa Coastal Areas (WACA) Management Program.

The West African countries of Benin, Cote d’Ivoire, Togo, and Senegal are part of
a six-country West Africa Coastal Areas Resilience Investment Project (WACA
ResIP) aimed at strengthening coastal communities in West Africa. This program
assesses coastal damages in terms of economic impacts, environmental implications,
and social effects of changing climate. Since 2005, the joint United Nations Devel-
opment Programme-Global Environment Facility-United Nations Industrial Devel-
opment Organization (UNDP-GEF-UNIDO) regional collaboration known as the
Guinea Current Large Marine Ecosystem (GCLME) program has existed to reduce
poverty and enhance economic development of coastal communities through the
provision of country-driven mechanisms to support marine and coastal goods and
services. It comprises 16 countries of West Africa, including Cote d’Ivoire, Ghana,
Benin, Togo, and Nigeria. The GCLME has its roots in the late 1990s when the
ecosystem approach was introduced to assess and manage marine resources in West
Africa. It provided a framework to promote the ecosystems approach and broaden
the scope of coastal management in the region. It prioritized five aspects of coastal
communities and environments: (i) productivity, (ii) fish and fisheries, (iii) pollution
and ecosystem health, (iv) socioeconomic conditions, and (v) governance. The
GCLME enabled large investments to combat coastal change and implement man-
agement strategies for coastal issues in the region. An emphasis was placed on
monitoring physical processes and hard engineering solutions with little recognition
of lived experience of coastal communities. Coupled with weak assessment and
governance and an inadequate understanding of the complexities facing coastal
communities, the programs put in place through the GCLME have not been
successful.

The FCWC and WACA have focused on small-scale fishing. Goals of these
programs have been to promote sustainable fisheries management, build strong
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fisher folk associations, support women in fisheries, ensure efficient fisheries value
chains, and identify the challenges of overfishing and other competing uses for
coastal areas. The Fisheries Committee for the West Central Gulf of Guinea
(FCWC) is a regional integration plan for the Food and Agriculture Organization
to ensure the “the blue economy” of the region is based on the participation of small-
scale fishers in resource management. It was created by the nations of Benin, Ghana,
Togo, Nigeria, Liberia, and Cote d’Ivoire to boost the fisheries sector, by ensuring
the sustainable management of their fisheries resources for export and small-scale
fishing communities. The West Africa Coastal Areas (WACA) Management Pro-
gram was launched in 2018 by the World Bank. At its center, the WACA provided
access to knowledge and technical expertise, made political and financial commit-
ments, and supported a coordinated, regional approach for coastal resilience in West
Africa to enhance adaptive capacity of fishing communities. While these multiple
regional and international efforts have been well-intentioned, they suffer from some
major drawbacks. Multiple initiatives have led to overlapping governance efforts,
with complex organizational structures, funding, and implementation processes that
have hampered the success of the initiatives. A top-down approach with limited local
input and ownership of projects also meant that the long-term success of initiatives
was restricted (Wiafe et al. 2013). All of these initiatives and frameworks empha-
sized management of the coastline and near-shore environments rather than focusing
on climate change. The National Adaptation Programme of Action (NAPA) plans do
specifically address adaptations to climate change in countries of the Global South
and inform climate change policy relevant to coastal environments and communities.

National-Level Coastal and Climate Change Policy Mechanisms

The National Adaptation Programme of Action (NAPA) is national-level adaptation
plan submitted to the United Nations Framework Convention on Climate Change
(UNFCCC) secretariat by the least developed member states in 2007 and 2008.
These documents outline the threat to individual nations and their planned priority
adaptation actions. Development of the Intended Nationally Determined Contribu-
tions (INDC) followed, submitted in 2015. The INDC outline the priority adaptation
sectors and interventions for a country and run from 2016 to 2030. The National
Adaptation Programme of Action (NAPA) for coastal West African countries
acknowledged the adverse impacts of climate change on SSF communities,
signposting threats to these communities and their livelihoods and creating adapta-
tion plans (Table 2).

The selection of priority adaptation interventions for NAPAs (and INDCs) was
based on a multi-criteria analysis that included monetary cost and benefit, potential
economic benefits and synergy with other environmental policies, as well as poten-
tial contribution to poverty alleviation. While it is noteworthy that SSF communities
and their livelihood are quite significantly acknowledged in national policies, none
of these actions made it into the priority actions for any of the countries, which were
mostly focused on agriculture, transportation, energy, and health sectors. The MCA
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approach is likely responsible for the prioritization of other livelihoods like rural
agriculture over SSF fishing. As is widely noted in the SSF literature, the contribu-
tion of SSF to national economies, in terms of GDP, is relatively small. Poverty
alleviation, food security, and rural economic development are the most significant
contributions of SSF. However, it is also acknowledged that in comparison to other
rural livelihood activities like farming, SSF has higher exposure and sensitivity to
climate change impacts. While the MCA process is not completely described in the
reviewed documents, it could be conjectured that if the disproportionately higher
vulnerability of SSF communities had been considered and higher weights assigned
to poverty alleviation and food security, adaptation interventions for SSF commu-
nities would have risen in priority. Countries differed in which aspects of coastal
adaptations took precedent (Table 2). While some countries (Ghana and Nigeria)
focused on livelihoods of coastal communities by establishing means for improving
and enhancing income generations, others such as Benin, Togo, and Cote d’Ivoire
concentrated more on hard engineering solutions to protect coastal infrastructure
(Table 2). The NAPA were not as wide-ranging or successful as they might have
been at addressing coastal adaptations to climate change.

All countries adopted a multi-sectoral approach to adaptation planning and
demonstrate an appreciation of the need to connect adaptation planning with the
broader national development agenda. However, the multifaceted and complex
interlinkages between climate change, natural resources, and local development
issues that underpin vulnerability of a community, and which are critical to

Table 2 Climate change adaptation plans for coastal SSF communities across West Africa

Country Stated adaptation plans for SSF communities

Ghanaa,b Enhance fisheries resource management
Develop alternative sources of livelihoods for fisher folk
Promote fish farming

Nigeriac,d Enhance artisanal fisheries and encourage sustainable aquaculture
Encourage the provision of social welfare programs by faith-based and civil society
organizations to address the climate change-induced needs of vulnerable groups

Togoe Protect the coastal zone
Strengthen infrastructure resistance to climate change in coastal zones
Strengthen community resilience to climate change in the coastal zone

Beninf Ensure the protection of the shoreline against the risk of sea level rise
Reduce the vulnerability of human settlements and resources located in the coastal
area to sea level rise
Ensure continuously the protection of marine and lagoon ecosystems

Cote
d’Ivoire

All policy documents for this country are in French (official language of the
country) thus not accessible for review purposes

aGhana’s INDC (2015)
bNational Climate Change Adaptation Strategy (2010–2020)
cNigeria’s INDC (2015)
dNational Adaptation Strategy and Plan of Action on Climate Change for Nigeria (NASPA-CCN,
2011)
eTogo’s INDC (2015)
fReadiness Project for Benin’s Intended Nationally Determined Contributions (2018)
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successful adaptation interventions, were not fully appraised as part of the plans. In
addition, NAPA implementation required strong cross-sectoral collaboration to
realize the planned adaptation interventions, and this was not necessarily in place
due to gaps between national policy and local implementation.

Adaptation to Climate Change in Coastal Communities: The Policy
Gap

Institutional arrangements in Africa have conventionally followed a formal, top-
down framework. The national and regional policy agreements in Benin, Nigeria,
Ghana, Togo, and Cote d’Ivoire aimed at coastal management and enhancing
adaptive capacity of coastal communities are managed and implemented by govern-
ment organizations, often in partnership with nongovernmental organizations. This
multi-organizational, top-down approach has resulted in several barriers to the
successful implementation of policy-driven climate change adaptation strategies at
the coast. Policy deployment through multiple national and nongovernmental agen-
cies can often result in uncoordinated and overlapping strategies resulting in con-
fused implementation at the local level and limited success of adaptation strategies.
The current national governance top-down approach allows limited opportunities for
local governance. This creates a gap, “the policy gap,” between the well-intentioned
policy discourse at the national government level and the actual implementation of
policy at the village level. The top-down approach also results in failure to under-
stand and address the highly localized and often community-specific conditions
required to enact successful climate change adaptations. When multi-institutional
governance structures include engagement opportunities for local communities, the
success of coastal management plans and adaptation strategies is greatly enhanced.
For example, an understanding of specific local environmental conditions and
socioeconomic responses is needed when developing adaptations to sea level rise,
but national policies currently do not support that local oversight (Hauer et al. 2020).
In addition to the difficulties created by pursuing a top-down approach, the policies
themselves have tended to have a disproportionate focus on physical and resource
management of the coastline rather than adaptations that address the social and
human impacts of climate change (Clarke et al. 2013; Butler et al. 2015; Cinner and
Barnes 2019). The physical effects of climate change have been prioritized over
livelihood, well-being, and cultural needs of communities. Such an approach
requires reconciling lagoon conservation issues with the livelihood interests and
local economy of lagoon communities. In Ghana, an example of the disconnect
between national coastal resource policy and local community needs is seen in the
mismanagement of mangroves. Mangroves are overexploited by lagoon communi-
ties, despite playing a vital role in the physical protection of coastal areas, and
mangrove conservation plans at lagoons have suffered from a lack of administrative
coordination across ministries and agencies (Boateng 2018). Conventional multi-
institutional, top-down systems of government have not been very successful in
resolving or managing coastal problems (Clarke et al. 2013). The need to shift to a
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human-centered, bottom-up approach to managing lagoon environments and their
communities, where communities are participants to the planning, co-production,
and implementation of coastal adaptations to climate change, is key to their long-
term resilience and sustainability (Butler et al. 2015).

Participatory Governance

The recognition of the gap between national policy discourse and local implemen-
tation has prompted a shift to the development of a more participatory approach that
ensures coastal communities are central to the joint management of their resources
and local environment. In this participatory approach, community knowledge is used
to bridge the gap between national policy, climate research, and lived experience of
climate change (Clarke et al. 2013). The resultant integrated governance systems to
support climate change planning and adaptations combine local participatory gov-
ernance with multi-institutional government and nongovernmental organizations.
This bottom-up approach ensures that community needs are addressed and local
conditions are taken into account in adaptations to climate change and the manage-
ment strategies that support them. In effect, a balance between “top-down” policy
implementation and “bottom-up” community-driven needs that maps the top-down
agenda to a community-based approach is recommended for successful adaptive
strategies (Butler et al. 2015). In this approach, there is a recognition of the
contextual factors through local stakeholder engagement as well as the integration
of indigenous knowledge and local approaches to understand, manage, and create
solutions for climate change adaptations (Cinner and Barnes 2019). Indigenous
knowledge and traditional practices have developed over generations by communi-
ties coping with climatic variability and extreme weather (FAO 2018), such as in
Nigeria, where SSF communities use their traditional knowledge of local meteoro-
logical variation to inform adaptations to the management of coastal flooding.

Most of the research about participatory governance of coastlines in West Africa
focuses on Ghana and Nigeria with fewer studies from Benin, Togo, and Cote
d’Ivoire. Ghana has many agencies with a top-down institutional framework, includ-
ing those that govern the coastal and marine environment. However, progress is
being made toward creating participatory structures for coastal management and
climate change adaptation, specifically around the areas of resource management,
environmental monitoring, and community education (Wiafe et al. 2013). The
participatory approach is also being used in fishing communities along the Badagry
coast of Nigeria to create and implement local adaptations to climate and environ-
mental change (Olawepo 2008). Another example is from the Aby Lagoon in Côte
d’Ivoire, where co-management of fishing resources has given fishing communities a
sense of engagement, ownership, and empowerment that has supported sustainable
livelihoods, enhancing resilience to climate change (Njifonjou et al. 2006). The
success of these participatory approaches is encouraging for future implementation
of climate change adaptations in coastal lagoon communities across West Africa.
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Summary

The coastlines of Cote d’Ivoire, Ghana, Benin, Togo, and Nigeria are dominated by
dynamic lagoon environments. Sea level rise and climatic changes are affecting
those lagoons and their associated nearshore environments. The fishing communities
that live next to lagoons depend on them for resources and ecosystem services that
support economic livelihood and well-being. The vulnerability of lagoon commu-
nities to climate change is related not only to the physical and environmental effects
of climate change but also to local resource use, sociocultural community structures,
susceptibility to external factors, population growth, and governance infrastructures.
The interconnected nature of climate-related challenges with development issues
complicates the success of climate change adaptations and interventions. Adapta-
tions enacted as part of a managed intervention plan require an understanding that
vulnerability to climate change is not felt in the same way in different communities
nor even across a single community and an acknowledgment of intersectionality is
required when deciding how and where to place adaptation interventions.

Multiple frameworks exist in West Africa that are related to the management of
the coastal zone, and National Adaptation Programme of Action (NAPA) plans in the
region have included coastal communities. National coastal policy arising from such
frameworks should be the vehicle for managing climate change adaptations in
lagoon communities. However, where such policy exists, it has suffered from formal
top-down approaches with gaps between policy and its implementation as well as
uncoordinated approaches. Importantly, the policies themselves have failed to
acknowledge the human experience of climate change, tending to focus on physical
change at the coast. To rectify this, climate and coastal change policy must evolve to
embed concepts of adaptation and adaptive capacity, giving the same consideration
to community livelihood and well-being as to the physical environment. An inte-
grated participatory approach, which allows lagoon communities to play a key role
in the governance of the coastal zone, will enable such a human-centric approach and
facilitate the integration of climate change adaptation into coastal planning and
management.
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