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INTRODUCTION

Marine biodiversity is suffering under current climate change. Species are disappearing at rates that can be
comparable with previous mass extinctions (Ceballos et al., 2015). Changes in environmental conditions are
shifting species distributions into new areas due to direct and indirect impacts of climate change on marine
ecosystems (Palacios-Abrantes et al., 2022; Pinsky et al., 2013). Some regions are gaining species and
driving increased competition with endemic species, while others are losing established populations with
essential roles in ecosystems, as well as in human communities that have relied on these natural resources
for generations (Oremus et al., 2020). In many cases, there are significant equity and well-being concerns
that arise along with these biodiversity and ecosystem changes (IPBES 2019).

Environmental management has historically relied on the biophysical components of natural resource
management while ignoring the human dimensions and complex socio-ecological processes (Pascual et al.,
2021). There are many examples of challenges relating to biodiversity loss and related human impacts, but
integrated and effective solutions are difficult to define across different temporal and spatial scales (Harvey et
al., 2025). We provide a few specific examples of this biodiversity loss and human well-being interface and
propose widely applicable solutions to address these challenges. Nevertheless, we recognise that these
solutions are based on localised studies in specific regional contexts, and while it is difficult to implement
one-size-fits-all solutions, this approach is applicable to other cases around the world with parallel
governance structures or similar climate expectations for the future (O’Brien et al., 2024).

Example #1: Food security and conflict in Nigeria

Nigeria provides a compelling case study of the links between marine biodiversity, human well-being, food
security, and conflict. Coastal and marine ecosystems, particularly the mangrove forests and estuaries of
the Niger Delta and Gulf of Guinea, support millions of livelihoods through fishing, aquaculture,
transportation, and ecosystem services. However, climate change, overfishing, coastal erosion, oil
pollution, and habitat degradation are reducing key fish stocks that provide an important source of protein
for coastal communities. Given the importance of fish in Nigeria’s diet, declining marine productivity
threatens food security, nutrition, and household incomes, particularly among vulnerable populations.
These challenges are compounded by rapid population growth and rising demand for marine resources,
placing additional pressure on already stressed ecosystems (FAO, 2024; IPCC, 2023). Marine biodiversity
loss also has social consequences, increasing competition over dwindling fisheries and contributing to
conflicts between artisanal and industrial fishers in the Niger Delta. Oil-related environmental degradation
has further undermined traditional livelihoods, fueling grievances, poverty, and social unrest.
Climate-induced pressures on food systems have also intensified migration and competition over natural
resources, while the loss of sustainable livelihoods may increase vulnerability to criminal activities, piracy,
or recruitment into armed groups. Addressing marine biodiversity loss could therefore help reduce these
sociocultural risks. Integrated approaches that combine biodiversity conservation, livelihood diversification,
community-based fisheries management, and inclusive governance are critical for enhancing food security,
reducing conflict risks, and promoting long-term human well-being in Nigeria and other coastal
communities (Pascual et al., 2021; IPBES, 2019).

Example #2: Coastal communities and sea level rise in Ghana

Climate change is accelerating global sea-level rise at unprecedented rates (IPCC, 2023; WMO, 2025).
Ghana's coastal regions are among the most affected, with sea-level rise and coastal erosion threatening
livelihoods, biodiversity, infrastructure, and settlements (Codjoe et al., 2017). The situation has intensified
in recent years, with shoreline retreat reaching several metres in some locations and up to 100 metres in
the most severely affected areas (Appeaning, 2024). Sea flooding is particularly evident along the eastern
coast of the Volta Region, threatening an area inhabited by roughly 800,000 people (Boateng, 2012;
Codjoe et al, 2017). Coastal districts such as Keta and Anloga have become highly vulnerable, with
communities experiencing the loss of homes, farmland, and critical infrastructure (Boafo et al., 2025).



Coastal erosion has also forced the inland relocation of several villages and displaced thousands of
people, undermining traditional fishing and salt production industries that have sustained local economies
for generations (Ankrah, 2018; Roland et al., 2019; Abu et al., 2024). Beyond economic losses,
displacement has adversely affected community well-being. Recurrent displacement has contributed to
cultural and heritage erosion, weakened community identity and place attachment, and increased stress,
anxiety, and fear (Abu et al., 2024). Addressing these challenges requires moving beyond predominantly
hard-engineered coastal protection measures towards more inclusive adaptation strategies that integrate
local knowledge, social equity, and the lived realities of affected communities (Boafo et al., 2025).

Example #3: Invasive blue crabs in Tunisia

Maritime traffic and climate change have dramatically reshaped fisheries in Tunisia’s Gulf of Gabes, where
blue crabs (Portunus segnis) have invaded coastal waters. Native to the western Indian Ocean, blue crabs
first entered the Mediterranean in the early twentieth century following the opening of the Suez Canal and
have become increasingly common as the Mediterranean warms (MedECC, 2020; FAO, 2021). Since
2014, these changes have driven a rapid expansion of blue crab populations, making them a dominant
species in the local ecosystem. The invasion was initially perceived as a threat to fishers’ livelihoods. Blue
crabs displaced target species such as clams and damaged fishing gear, reducing catches and increasing
costs. However, government-subsidised crab pots enabled fishers to adapt by targeting blue crabs as a
commercial species. This shift has generated significant economic benefits. By 2021, approximately 30
processing factories in the region handled 7,600 tonnes of crab per year, with an estimated value of £20
million (Mili, 2021). In addition, chitin extracted from crab shells is processed into chitosan for biomedical
applications, generating even higher returns than crab meat. By 2026, Tunisia’s blue crab fishery is
expected to supply growing demand from South Korea, Thailand, and Vietnam, providing greater stability
and new economic opportunities for local fishing communities. This is a unique example of positive
adaptation to climate-driven change, which can be a model for other regions.

POLICY RECOMMENDATIONS

The following recommendations outline different policy options for protecting marine biodiversity while also
supporting human well-being. They are based on the three example cases but are designed to be adaptable
to other coastal and marine contexts.

e Strengthen links between fisheries protection with food security and conflict prevention: Marine
biodiversity policy should focus on communities that depend on the sea for food and income. When fish
stocks decline, people may face hunger, poverty, migration, and conflict. Example #1 shows that
protecting fisheries can reduce pressure on vulnerable communities. Promoting community-based
fisheries management, including local users in the decision-making process, and fostering sustainable
use are potential ways forward.

e Adopt context-specific nature-based solutions: Governments should protect and restore coastal
ecosystems to strengthen climate resilience and reduce exposure to sea-level rise, coastal erosion, and
storm surges. Ecosystem-based approaches, including mangrove restoration, can enhance marine
biodiversity while providing natural coastal protection. As illustrated in Example #2, such measures can
help vulnerable coastal communities in Ghana address displacement risks, safeguard livelihoods and
cultural heritage, and reduce migration pressures.

e Promote adaptation to new or invasive species: Climate change can bring new or invasive species
into marine ecosystems. In some cases, these species could become a source of income if they are
carefully managed. Example #3 shows how fishers in Tunisia adapted by turning invasive blue crabs into
a commercial product. However, this should be treated as an adaptation strategy, not as a motivation to
further spread invasive species. Policy should only support climate-supported economic gain only when
it also limits ecological harm.
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