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           The percentage of fish stocks that are fished 
at biologically sustainable levels has been decreasing 
and it’s now 65.8 % by number. This means that 34.2 % of 
all exploited fish stocks, by number, are unsustainably 
fished. […] the sustainability index has improved in many 
of the top producing species, including many of the tunas 
in recent years. As a result – and on your direct advice 
to consumers – it’s important to know that 78.7 % of all 
marine fish landed by volume is from biological sustain-
able stocks. […] We noticed in recent years, that stocks 
under effective management are increasingly sustain-
able and rebuilding and this is now also being recognized 
in the scientific literature, but fish stocks that are not 
subject to effective management systems are deterio-
rating faster […]. The corollary of these messages is 
that fisheries management works. However, we are not 
recognizing success where we have it, and therefore we 
are not transferring the lessons learned, 
where we are failing.” 

PhD Manuel Barange, Director of the FAO 
 Fisheries Division (NFI) at the “Fish(ing) 
for Future” Event:  Sustainable Fish for 
Food Security and Nutrition in Africa, 
 September 2020

           Any decrease in fish 
catches in [Eastern Boundary 
Upwelling Systems] EBUS will 
affect regional food security. For 
example, coastal fisheries in the 
Canary Current are an impor-
tant source of micronutrients to 
nearby West African countries 
(Golden et al. 2016) that have 
particularly high susceptibility 
to climate change impacts and 
low adaptive capacity, because 
of their strong dependence on 
the fisheries resources, a rapidly 
growing population and regional 
conflicts.”

SROCC by IPCC, p. 507

           Tropical oceans are projected 
to experience much larger impacts 
(three times or more decrease in catch 
potential) than the global average, 
particularly the western central Pacific 
Ocean, eastern central Atlantic Ocean 
and the western Indian Ocean, by the 
end of the 21st century under RCP 8.5 
( Blanchard et al. 2017). For example, 
around the exclusive economic zones 
of the Pacific Islands states, more than 
50 % of exploited fishes and inverte-
brates are projected to become locally 
extinct in many regions by 2100 relative 
to the recent past under RCP 8.5 (Asch 
et al. 2018). These factors cause 74 % of 
the area to experience a projected loss 
in catch potential of more than 50 %.”

SROCC by IPCC, p. 505

           The report card highlights 
the importance of coastal fish-
eries for food security and liveli-
hoods in the region, with 89 % of 
households eating fish or seafood 
weekly and 30 % of households 
participating in fishing.”

Coastal Fishery Report Card 2019, Pacific 
Community

              Protecting the 
oceans is a vital issue for 

the survival of humankind. 
Without oceans, we would be 

gasping for air, because they produce half 
of the world’s oxygen. Without oceans, 
climate change would already be much 
more extreme, because they are sinks that 
bind one quarter of the world’s CO² emis-
sions. Without oceans, billions of people 
would be deprived of their main source of 
sustenance.” 

Minister Dr Gerd Müller, speech at the Future Ocean 
Event of the T 20 Summit, May 2017
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Abstract
The effects of climate change and increasing 
extreme weather events on the oceans are 
key challenges for small-scale fisheries. This 
study highlights some of the economic as well 
as non-economic losses and damages asso-
ciated with these effects. It aims to develop 
a better understanding of the impacts of 
climate change on small-scale fisheries and 
to some extent on the mariculture sector, to 
identify suitable risk- management-solutions, 
and to show entry points for comprehensive 
climate risk management (CRM) in order to 
enhance resilience.

Synthesising the results of three reviews of 
baseline information (covering the  Caribbean, 
the South Pacific, and West Africa), this 
study reveals that specific negative impacts 
of climate change on fisheries are extremely 
difficult to separate from other threats like 
overfishing, habitat loss and pollution, as the 
effects of these threats on socio-economic 
and bio-physical factors are often interlinked. 
A comprehensive approach to risk manage-
ment is therefore necessary.

The study results can be summed up in  
4 major recommendations that are reflected in 
all 3 regions: 

    Capacity development  
at all levels

    Closing data gaps  
impeding CRM

    Developing instruments  
and tools

    Promoting scientific  
cooperation

Key words for citation: climate change, disaster risk 
reduction, adaptation to climate change, small-scale 
fisheries, comprehensive climate risk management, GIZ
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Executive Summary
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T
he fisheries and aquaculture sector – including 
mariculture – contributes significantly to income 
and food security for more than 10 % of the world 
population (Allison et al. 2013, HLPE 2014), 

particularly in the Small Island Developing States (SIDS) 
and coastal Least Developed Countries (LDCs) (Ye 2015). 
Three billion people, most of whom live in Low-Income 
Food-Deficient Countries (LIFDCs), rely on fish for essen-
tial nutrition (Béné et al. 2015, FAO 2014b).

Since 1950, the number of fishers in the world has grown 
significantly. Due to the negative impacts associated with 
climate change, more poor people are projected to turn to 
fishing in the future (Williams & Rota 2012). Yet already 
59.9 % of the reported world fish resources are fished at 
maximum sustainable levels, while 33.1 % are overex-
ploited (FAO 2018). Combined data on dietary nutrition 
and declining fish catches show that more than 10 % of 
the global population is likely to face micronutrient and 
fatty-acid deficiencies over the coming decades. This is 
particularly true for the developing nations at the equator 
(Golden et al. 2016).

If global warming reaches +2°C by 2050, the annual losses 
in gross revenue of the global fisheries sector are projected 
to reach between USD 17 to 41 billion. Developing coun-
tries are expected to suffer exceptionally high economic 
losses. While several technical solutions to strengthen 
resilience are currently available, adaptation will become 
increasingly difficult – and in more and more instances 
impossible – as climate change progresses.

Drawing upon three qualitative baseline reviews covering 
the Caribbean, the South Pacific and West Africa, the 
actual impacts that these challenges have on different 
regions are summarised.

In the wider Caribbean region, 
climate-induced impacts such 
as mass coral bleaching events 
and ocean acidification are 
already causing loss of coral 
reefs, thus contributing to 
the loss of ecosystem services 
and declines in reef fish landings 
with significant negative economic 
impacts. More frequent extreme weather events and 
rougher sea conditions will increase damage to fishing 
boats and gear, port facilities and infrastructure. Algal 
blooms and ciguatera fish poisoning are projected to 
increase with rising water temperatures.

The South Pacific Islands and 
Territories, which are also highly 
dependent on fisheries, are 
amongst the most vulnerable 
regions in the world to the 
impacts of climate change. 
Climate change is not only 
causing the loss of demersal fish, 
invertebrates and nearshore pelagic 
fish, but is also exacerbating the influence of regional 
climate cycles. More frequent extreme weather events will 
increase risk and damage to infrastructure, fishing boats 
and equipment. Food security and livelihoods of coastal 
communities will be compromised.

Fisheries also play a very important 
role in the national economies of 
West Africa. Given its rapidly 
growing population, the gap 
between fish demand and fish 
supply is likely to increase in 
the coming decade. However, 
the lack of data is preventing 
accurate modelling of the ocean and 
climate change interactions and the implications for West 
Africa’s small-scale fisheries sector. Threats are projected 
to increase for certain species and groups of species, but 
also for entire ecosystems. Changes to the weather and 
climate will result not only in increased operating costs for 
fisheries, but also in the migration of some stocks to cooler 
regions.

Future shifts in fish distribution and 

decreases in their abundance and fisheries 

catch potential due to climate change are projected to 

affect income, livelihoods, and food security of marine 

resource-dependent  communities.

IPCC  
SROCC  
2019
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Following the presentation of specific impacts that climate 
change and extreme weather events have on small-scale 
fisheries and aquaculture in the different regions and the 
discussion of various policy, institutional and strategic 
frameworks for the fisheries sector, conclusions and / or 
recommendations are being developed.

Recommendations

The findings from these three regional reviews were 
presented and discussed at a workshop by a group of fish-
eries, climate change and development experts from these 
regions who then jointly developed a range of recommen-
dations. The most important recommendation is the need 
for the management of sustainable small-scale fisheries 
to address the challenges that climate change presents 
at all levels of the sector. There is a clear consensus that 
an ecosystem-based approach is the best way forward to 
restore, maintain and enhance the resilience of small-scale 
fisheries against external factors, including climate change. 
A comprehensive climate risk management (CRM) 
approach that focuses on human needs (i.e. on providing 
food security and eradicating poverty in affected commu-
nities) including transformational approaches and which 
considers risk along the entire risk continuum (from short-

term extreme weather events, such as storms and floods, to 
long-term gradual changes, such as sea level rise and salt-
water intrusion into coastal areas) is also needed.

Fish are not bound by political or administrative terri-
tories, and climate change induced shifts in migratory 
behaviour and patterns will therefore necessitate a regional 
approach to effective fisheries management. Adaptation 
and mitigation measures need to be linked to the objec-
tives of the Agenda 2030, in particular to SDG 14 and 
the implementation of the NDCs. The impacts of climate 
change also have to be considered in the context of coastal 
zone management, development planning, and fisheries 
and ecosystems management. This is particularly impor-
tant in the context of the most vulnerable SIDS.

Guiding principles for planning adaptation and resilience 
measures include the identification of ‘no-regret’ options 
(options that deliver benefits which exceed their costs), ‘low 
regret’ options (generally low-cost actions which deliver 
potentially large benefits), ‘win-win options (contributing to 
climate adaptation objectives while also delivering on other 
goals and objectives), and avoiding adaptation-constraining 
actions (e.g. high-carbon approaches).

Small-scale fisher in Mauritania
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This study elaborates on 4 major 
recommendations to: 

    address capacity development  
at all levels, 

    close data gaps impeding  
CRM, 

    develop innovative market 
 instruments and insurance tools, 
and 

    promote scientific cooperation 

Further recommendations for development 
corporation are:

	identifying key actors who can pursue relevant  
and promising approaches; 

		promoting partnerships between actors from 
 different sectors, institutions and countries;

	bringing together national governments, using 
already existing international frameworks to 
increase pressure on them to take action; 

	fostering multi-stakeholder information exchange 
and communication between governmental 
agencies, fishery communities, non-governmental 
organisations (NGOs), the scientific communities 
and others;

	supporting approaches and measures, including 
financial mechanisms and funding opportunities 
which address the development of supplementary 
livelihoods if not alternatives income sources to 
small-scale fisheries in specific regions.

In order to be able to make use of existing knowledge, 
structures and networks, as well as to learn from existing 
experiences, a three-step approach is suggested:
1.  Review which measures worked, which ones did not 

and why; 

2.  Make tried-and-tested good practices available to 
others;

3.  Develop and implement new ideas to fill gaps at local, 
national, regional and global levels.

1

2

3

4

CL IMATE CHANGE AND SMALL-SCALE F ISHER IES – A CASE FOR A COMPREHENS IVE CL IMATE R ISK MANAGEMENT 13



CL IMATE CHANGE AND SMALL-SCALE F ISHER IES – A CASE FOR A COMPREHENS IVE CL IMATE R ISK MANAGEMENT14

1

Introduction



CL IMATE CHANGE AND SMALL-SCALE F ISHER IES – A CASE FOR A COMPREHENS IVE CL IMATE R ISK MANAGEMENT 15

F  
isheries are important sources of food, nutrition and 
income for hundreds of millions of people world-
wide. The sector has a high potential to contribute 
significantly to food security and adequate nutri-

tion for a global population expected to reach 9.7 billion 
by 2050. Fish continues to be one of the most traded food 
commodities worldwide, with more than 50 % of fish 
exports (by value) originating from developing coun-
tries (FAO 2018, Bondad-Reantaso, Garrido-Gamarro & 
McGladdery 2018).

More than two thirds of the partner countries supported 
by Germany’s development cooperation are island or 
coastal nations. In these countries, up to 91 % of the 
people working in the sector are artisanal fishers and 
small-scale aquaculture farmers. The sector is of particular 
importance for Small Island Developing States (SIDS) and 
coastal Least Developed Countries (LDCs), which are also 
the most vulnerable to the impacts of climate change.

According to recent reports by the Intergovernmental 
Panel on Climate Change (IPCC SROCC 2019, AR5 
2014, SR 1.5 2018) climate change is very likely to influ-
ence marine species redistribution and marine biodiver-
sity, while jeopardising the sustained provision of fisheries 
productivity by the mid-twenty-first century (IPCC 2014, 
Barange et al. 2018). 

Ocean ecosystems are already experiencing some of these 
large-scale changes, and critical thresholds are expected to 
be reached at 1.5°C and higher levels of global warming, 
with some ecosystems (e.g. coral reefs, kelp forests) 
projected to experience high rates of mortality and loss 
(Hoegh-Guldberg et al., 2019). 

The small-scale fisheries sector is informal by nature 
and thus not well documented. This characteristic 
combined with the uncertainty of current and future 
risks (predictions on climate change and extreme weather 
events) prevents the possibility to establish cause-effect- 
relationships for different risks for the small-scale fisheries 
sector. Thus, the combination of weather and climate 
factors with socio-economic and institutional conditions 
produces an overall risk for small-scale fishers. Modelling 
and assumptions can give an indication on potential 
economic and non-economic losses and damages in the 
future.

For instance, stress from climate-induced changes in 
ocean conditions may lead to a tipping point, causing the 
collapse of an already heavily exploited fish stock. These 
bio-physical changes are inextricably linked with socio-
economic and institutional conditions. A comprehensive 
approach that makes it possible to analyse all risk factors 
and to identify suitable, context-specific climate risk 
management (CRM) measures can help strengthen resil-
ience, thus averting, minimising and addressing losses and 
damages from climate change.

Fish vendors in Dakar – Senegal

Migration of fisherfolk and migration of non-

fishers into fisheries may be due to many 

drivers, including climatic, socio-economic, ethnical, 

security and demographic reasons. Free access may 

escalate migration of small-scale fishers and contrib-

ute to  rapidly depleted fish stocks and conflicts as 

documented from West Africa where Senegalese and 

Ghanaian fishers are active from Mauretania to Sierra 

Leone and beyond.

IPCC  
SROCC  
2019
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Small-scale traditional fisheries contribute little to the 
greenhouse gas emissions, yet they are extremely exposed 
to potential climate-related losses and damages. By threat-
ening the livelihood of people who depend on fish, those 
consequences may subsequently trigger further marginali-
sation of socially disadvantaged groups and minorities as 
well as local, if not global food insecurity and malnutri-
tion. In addition, non-economic consequences pertaining 
to traditional and cultural values intricately connected to 
marine resources – the way of life, religious and societal 
beliefs and cultural identity – have the potential to under-
mine social and communal cohesion, aggravating insta-
bility and migration.

1.1  
Objectives

This study aims to strengthen comprehensive CRM – 
more specifically the consideration of losses and damages 
in the small-scale fisheries and to a certain extent the 
mariculture sector. This is particularly important for many 
partner countries heavily dependent on fisheries, and 
for more effective international development coopera-
tion. The study hopes to facilitate a better understanding 
of the effects of climate change on small-scale fisheries 
by describing climate-change-related losses and damages 
(economic and non-economic), identifying challenges, 
and how to react to them. It is directed at all relevant 
stakeholders – both governmental and non-governmental 
(e.g. donor organisations, NGOs, scientific institutions) 
who are engaged in the field of comprehensive climate risk 
management (CRM) and in the fisheries sector.

Suitable measures to enhance the resilience of small-scale 
fisheries are presented, as well as entry points to expand 
the portfolio of international development cooperation. 
The needs of partners to develop, adopt and implement 
CRM are also considered.

Changes in the ocean have impacted marine 

ecosystems and ecosystem services with 

regionally diverse outcomes, challenging their 

governance. Both positive and negative impacts result 

for food security through fisheries.

IPCC  
SROCC  
2019

THE CARIBBEAN  W

EST AFRICA
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1.2  
Method

This study synthesises the results of three individual 
review papers, carried out in the Caribbean, South Pacific 
and West Africa – three regions that are both highly 
dependent on small-scale fisheries (socially, economically 
and culturally) and highly vulnerable to the impacts of 
climate change and extreme weather events. Pointing out 
commonalities as well as differences between them, the 
study identifies synergies for cooperation and potential for 
the exchange of good practices. The results are limited by 
discrepancies in data availability and reliability, as well as 
differences in geography and socio-cultural norms among 
the three regions. Recommendations, context-specific 
CRM measures and strategies to prevent or reduce risks 
both from slow onset changes and from extreme weather 
events are presented.

The results of all three individual reviews were discussed 
during a technical workshop in October 2018 by more 
than 20 senior experts from various organisations and 
countries. Their suggestions and ideas on priorities for 
further action have been incorporated into this study.

[*In this study, we focus on small-scale fisheries and mari-
culture, which is aquaculture that occurs at sea and in 
coastal areas (e.g. coastal ponds and lagoons) (FAO 2018). 
Freshwater aquaculture is excluded in this report, however it 
is important to recognise that freshwater / inland aqua culture 
currently represents the majority (64 %) of current aquacul-
ture production and may have important expansion poten-
tial (FAO 2018). Where applicable, the study explicitly 
refers to mariculture additionally to small-scale fisheries. 
For reasons of accordance, the study refers to aquaculture 
explicitly when exisiting literature is cited.]

SOUTH PACIFIC
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F
isheries contribute significantly to income and food 
security for more than 10 % of the world popula-
tion (FAO 2018), particularly in SIDS and coastal 
LDCs (Ye 2015). There are more than 55 million 

fishers worldwide, 90 % of whom are employed in small-
scale fisheries and aquaculture (freshwater and mariculture) 
which provides most of the fish that is consumed in the 
developing world. Half of the people involved in the fishery 
sector are women, when both the primary (e.g. capture) 
and secondary (e.g. processing) sub-sectors are taken into 
regard (FAO 2018).

In most countries, the contribution of the fisheries and 
aquaculture sector to gross domestic product (GDP) 
ranges from around 0.5 to 2.5 % but may reach as much 
as 10 % in island countries such as Nauru (USAID 2016). 
Fish provides essential nutrition for three billion people, 
most of whom live in Low-Income Food-Deficient 
Countries (LIFDCs) (Béné et al. 2015, FAO 2014b) and 
400 million rely on fish for at least 50 % of their animal 
protein and essential minerals supply (FAO 2011b).

Combined data on dietary nutrition and fish catches show 
that more than 10 % of the global population will face 
micronutrient and fatty-acid deficiencies over the coming 
decades. This is particularly true for the developing nations 
at the equator (Golden et al. 2016). Climate change is 
likely to aggravate this prediction.

In 2015, 60 % of the reported world fish resources were 
fished at maximum sustainable levels, while 33 % were 
overexploited (FAO 2018). Fish stocks, including those 
targeted by the small-scale sector, are declining because of 
unsustainable management and practices, as well as pollu-
tion, sedimentation, and destructive human activities that 
contribute to deterioration and loss of habitats and ecosys-
tems (Pauly 1997).

Since 1950, the number of fishers worldwide has grown by 
400 %, predominantly in the small-scale fisheries sector of 
developing countries (World Bank 2005). It is likely that 
more poor people will turn to fishing and other common 
pool resources (forests, underwater basins, irrigation 
systems) in the future because of the increasing demand 

A decrease in global biomass of marine 

animal communities, their production, and 

fisheries catch potential (reduction of maximum 

catch potential by 20.5 to 24.1 % by the end of the 21st 

century relative to 1986 – 2005 under RCP 8.5) and a 

shift in species composition are projected over the 

21st century in ocean ecosystems from the surface 

to the deep seafloor under all emission scenarios. 

The rate and magnitude of decline are projected to be 

highest in the tropics.

Fisherman preparing his nets – Jamaica

IPCC  
SROCC  
2019
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for food combined with mounting negative impacts associ-
ated with climate change (Williams & Rota 2012). This 
may aggravate over-exploitation and the phenomenon 
known as ‘the tragedy of the commons’.

If managed sustainably however, small-scale fisheries have 
the potential to supply developing countries, and the 
world, with the majority of fish for human consumption, 
while also consuming much less energy than industrialised 
fisheries.

2.1  
The Caribbean
The Caribbean Community and Common Market 
(CARICOM) is a grouping of twenty countries – fifteen 
member states and five associate members – with a 
population of approximately sixteen million, 60 % of 
whom are under the age of 30. Except for Belize, Guyana 

and Suriname, all members and associate members are 
island states. The total Exclusive Economic Zone (EEZ) 
of 2,046,948 km², governed by the member states of 
CARICOM, holds enormous fishery potential (Masters 
2014). Data reveals that the exploitation levels of commer-
cial fish stocks in the Western Central Atlantic region are 
the highest in the world. More than half (54 %) of the 
commercially harvested fish stocks in this region are over-
exploited or depleted, while 41 % are fully exploited (FAO 
2014a). Illegal, unreported and unregulated fishing further 
add to the problem. 

The reported catch of marine fish of all CARICOM 
countries averaged 160,000 tonnes annually between 
2003 and 2014 (Masters 2014) and is dominated by a 
few countries. The total annual fish export to markets 
outside the CARICOM amounted to 64,510 tonnes in 
2011 and 2012, corresponding to a value of USD 442 
million. Most of this export was from two countries, the 
Bahamas and Guyana. Total annual fish imports into the 

CARICOM  
MEMBER STATES  
AND ASSOCIATE  

MEMBERS
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region generally exceed the export volume. In 2011 and 
2012, 70,111 tonnes were imported at a value of USD 538 
million, with Jamaica, Haiti and Trinidad and Tobago 
being the largest fish importers during this period.

For many Caribbean nations, marine fisheries play an 
important role in the social, economic and cultural fabric 

of the country (Table 1). The traditional high dependency 
on marine resources and a growing population has led to 
mounting fishing pressure that is likely responsible for the 
collapse of certain reef fish stocks (Jackson et al. 2014). 
As a result, not only the livelihood and food security of 
coastal communities are at risk, but also the health of coral 
reefs (Hawkins & Roberts 2003). The degradation of coral 

Table 1: Fishery dependency in project countries (Source: Monnereau et al. 2015) 

Countries Fish catch  
(in mt)

Fish nutrition 
(fish as % 
animal protein)  
(2009)

Fisher-
folk as % 
national 
labour force

Number of 
fishers engaged 
in marine 
fisheries

Number of 
process-
ing sector 
workers

Number 
of fishing 
vessels

Fisheries 
sector % of 
GDP (2010)

Antigua and Barbuda 3,500 23.6 3.80 1,521 50 388 1.2

Dominica 550 16.9 4.00 1,584 50 650 0.7

Grenada 2,974 28.1 6.22 2,805 75 770 1.4

St. Kitts and Nevis 19,304 21.2 4.21 756 50 254 0.4

Saint Lucia 1,844 17.8 2.91 2,556 376 402 0.7

St. Vincent and the 
Grenadines

813 11.0 5.09 2,500 500 737 0.5

Trinidad and Tobago 12,839 14.7 0.01 3,477 250 1,918 0.5

Coastal fishermen hauling their nets – Grenada
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reefs in the Caribbean – partly due to overfishing – but 
also to pollution and climate change – is projected to cause 
a loss of ecosystem services estimated to be worth between 
USD 140 to 420 million annually by 2050. 

While the overall contribution of the fisheries sector is 
generally small in CARICOM countries (0.4 to 1.7 % of 
GDP) fishing plays an important part in the livelihoods 
and nutrition of Caribbean people. The annual per capita 
fish consumption in CARICOM is high, ranging from 
10 to 35 kg per year (Masters 2014, FAO 2014b) with an 
average of 20 kg.

2.2 
The South Pacific 

The Pacific Island region comprises 22 countries and 
territories, which are diverse in geography, population size, 
culture and economy. Melanesian island countries are typi-
cally large and mountainous with fertile soils, whereas the 
smaller Polynesian and Micronesian countries are either 
steep volcanic islands or low-lying coral atolls (Barnett 
2011). Population sizes vary from as little as 1,200 in 
Tokelau, the smallest Pacific Island territory, to 7.4 million 
in Papua New Guinea, the largest Pacific Island country 
(SPC 2013). Five Pacific Island Countries and Territories 
(PICTs) – Kiribati, Samoa, the Solomon Islands, Tuvalu 
and Vanuatu – are currently classified as LDCs (Barnett 
2011, UNCTD 2013, Charlton et al. 2016). According 
to the World Risk Report, five Pacific countries are 
among the 20 countries with the highest average annual 
disaster losses scaled by gross domestic product (Bündnis 
Entwicklung hilft 2017). The regional review paper focused 

PACIFIC ISLAND 
COUNTRIES AND 

TERRITORIES  
(PICT)
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Table 2: Estimated subsistence catch volumes (mt) compared to total coastal catch production, and the proportion (%) of 
subsistence catch in the total coastal catch for all 22 PICTs (Source: Gillett 2016) 

PICT Coastal subsistence catch 
(mt)

Total coastal catch  
(mt)

Proportion subsistence  
(%)

MELANESIA

Fiji 16,000 27,000 59

New Caledonia 3,500 4,850 72

Papua New Guinea 35,000 41,500 84

Solomon Islands 20,000 26,468 76

Vanuatu 2,800 3,906 72

MICRONESIA

Federated States of Micronesia 3,555 4,280 83

Guam 42 114 37

Kiribati 11,400 19,000 60

Marshall Islands 3,000 4,500 67

Nauru 210 373 56

Northern Mariana Islands 350 492 71

Palau 1,250 2,115 59

POLYONESIA

American Samoa 120 162 74

Cook Islands 276 426 65

French Polynesia 2,350 8,016 29

Niue 154 165 93

Pitcairn Island 6 9 67

Samoa 5,000 10,000 50

Tokelau 360 400 90

Tonga 3,000 6,900 43

Tuvalu 1,135 1,435 79

Wallis and Futuna 675 825 82

AVERAGE: 66.73
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on 14 PICT-countries: Cook Islands, Federated States of 
Micronesia, Fiji, Kiribati, Marshall Islands, Nauru, Niue, 
Palau, Papua New Guinea, Samoa, Solomon Islands, 
Tonga, Tuvalu and Vanuatu, covering an area of more than 
19 million km² of EEZ. Oceanic fisheries are dominated 
by large-scale, industrialised fleets (national and foreign) 
primarily targeting tuna, while coastal fisheries, mainly 
small-scale fishers, tend to be highly diverse.

In general, offshore resources are in relatively good 
condition, except for bigeye tuna and, to a lesser extent, 
yellowfin tuna (ISSF 2018). Coastal fishery resources, on 
the other hand, are heavily depleted, often showing signs 
of overfishing both from commercial and subsistence 
fishing pressure. The combined harvest of the four main 
tuna species from the EEZ of PICTs totalled 1.5 million 
tonnes in 2014 (Williams & Terawasi, 2015). 

Access fees from distant water fishing nations, particularly 
Japan, USA, China, Taiwan, Korea and Spain, generate 
the greatest income: in 2013/14, for example, seven PICTs 
received up to 84 % of their total government revenue 
from access fees and associated licenses (Gillett, 2016; 
Johnson et al., 2017). Onshore processing of tuna also 

contributes significantly to employment and to GDP in 
many PICTs such as American Samoa, Fiji, Papua New 
Guinea and Solomon Islands (Bell et al., 2011).

With an average contribution of 41 % of the regional GDP 
(Gillett 2016), the coastal artisanal fisheries (commercial 
and subsistence) are even more important. Between half 
and two thirds of national households engage in subsist-
ence fisheries, estimated to have a value of about USD 200 
million (Seidel & Lal 2010). Socio-economic surveys 
showed that on average 47 % of coastal households across 
17 PICTs earn their first or second income from catching 
or selling fish and invertebrates (Pinca et al. 2010). 

PICTs are highly dependent on fisheries – socially, 
economically and culturally (Table 2). The annual per 
capita fish consumption in the South Pacific region is 3 to 
5 times higher than the global average. In rural areas, fish 
often supplies 50 to 90 % of dietary animal protein (Bell et 
al. 2009). According to Seidel & Lal (2010), if the current 
status ‘of overexploitation, pollution, and destruction were 
to prevail in addition to predicted climate change effects, 
Pacific Island economies face the prospect of becoming 
non-viable.’

Destruction at the coast of Futuna after landfall of cyclone Tomas in 2010
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2.3  
West Africa 

The West African Marine Ecoregion (WAMER), admin-
istered by the West African Sub-Regional Fisheries 
Commission (SRFC)1, includes the seven member states 
of Cape Verde, the Gambia, Guinea, Guinea Bissau, 
Mauritania, Senegal and Sierra Leone. They share a mari-
time area of the South-East Atlantic Ocean, which – due 
to two major currents, the Canary and the Gulf of Guinea 
current – is one of the most fish-rich marine regions in the 
world, covering an EEZ of 1,547,282 km². 

Demographic and economic pressures will increase as the 
population in West Africa is estimated to reach 430 million 
by 2050 (OECD 2008). The fisheries sector is of enormous 
importance for the national economies in the region and 
constitutes the main livelihood for a majority of people 
living along the coasts and in riparian areas (Béné 2006). 

1 West African Sub-regional fisheries commission (SRFC), in French CSRP.

In 2016, fisheries resources worth an estimated USD 983 
million were exported (CSRP). Low value, small pelagic 
fish account for more than three quarters (77 %) of all 
catches (CSRP), the remaining quantity being high value 
demersal species. However, small pelagic fish play an essen-
tial role in the food and nutritional security of West Africa’s 
population. The artisanal sector is the main supplier of fish 
production in this region, contributing more than 60 % of 
the total marine catch (Alder & Sumaila 2004).

The sector offers significant employment opportunities – 
both directly (as artisanal fishermen or workers on board 
of industrial vessels) and indirectly (in processing, trade, 
transport or export) (Sall et al. 2006) – especially for young 
people and marginalised groups: women, for instance, 
dominate the processing, retailing and local trading of fish 
products (Akrofi 2002). In Mauritania, the sector provided 
an estimated 55,000 jobs in 2013. In Senegal, the small-
scale fisheries sub-sector generates 67 % of total employ-
ment in the fisheries sector (Table 3). Overall, the number 
of fishermen in the region is increasing. Coastal communi-
ties mainly use pirogues and traditional fishing techniques. 

MEMBER COUNTRIES  
OF THE WEST AFRICAN  
SUB-REGIONAL  
FISHERIES  
COMMISSION
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In coastal West African countries, capture fisheries provide 
an important source of animal protein. In Senegal for 
example fish accounts for 44 % of the total animal protein 
intake and this proportion could be similarly large or 
larger in other developing countries if affordability was 
assured (Westlund et al. 2008). With the decline of regional 
fish stocks and the rise in population, the per capita annual 

fish consumption has decreased from 14.1 kg in 2008 to 
around 13.5 kg in 2013 (FAO 2017). 

Given the current resource status, it is believed that the 
contribution of fisheries to the nutritional and protein 
requirements of a rapidly growing population will decline 
significantly in the coming decades.

Table 3: Economic importance and artisanal fisheries fleet data for The Gambia, Mauritania and Senegal  
(Sources: 1) World Bank 2016; 2) CSRP, figures for 2015)

 

Country Contribution of fisheries 
sector to GDP (%)1

Number of pirogues  
(artisanal fisheries)2

Motorisation of pirogues 
(%)2

The Gambia 4.72 1,700 37

Mauritania 6.49 7,000 90

Senegal 2.65 19,009 90

Small-scale fish vendors in Dakar – Senegal
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3

Impacts of climate change 
and extreme weather events 
on small-scale fisheries



R
ecent climate projections suggest a significant 
increase in the frequency and / or magnitude of 
extreme weather events such as storms and floods 
as well as slow-onset changes, for instance sea level 

rise and desertification (IPCC, 2014, 2019). Increased heat 
in the upper layers of the ocean is already driving more 
intense storms and greater rates of inundation in some 
regions, which, together with sea level rise, are driving 
significant impacts to sensitive coastal and low-lying areas 
(Hoegh-Guldberg et al., 2019). 

These trends threaten the ability of all countries to achieve 
their sustainable development goals, and will affect liveli-
hoods, ecosystems, economic performance and key assets. 
These threats are of particular concern for poor and vulner-
able people in developing countries, where they jeopardise 
poverty reduction achievements and may result in substan-
tial economic and non-economic losses and damages. 

Comprehensive CRM is an approach that aims to take 
the entire risk continuum into account, from short-term 
extreme weather events to long-term gradual changes. As 
shown in Figure 1, the risk framework of IPCC (2014) 
highlights the interaction of impacts on climate and socio-

economic processes, and regards the risk for any system as 
a function of vulnerability, hazard and exposure.

By embracing the risk concept, the IPCC 

 accounts for the fact that a large proportion of interre-
lated impacts are triggered by hazardous events, which 
is addressed by the risk concept; 

 encourages the climate research community to 
strengthen its efforts to determine the likelihood of 
potential consequences as part of the risk assessment; 
and

 contributes to an integration of the two research 
areas of climate change adaptation and disaster risk 
reduction. 

The climate-related trends and impacts on the oceans 
will have many direct and indirect effects on fisheries and 
aquaculture (Bindoff et al., 2019; CDKN 2014; Holmyard 
2014) (Figure 2). The main drivers include rising water 
temperature and the associated decrease in dissolved 
oxygen that can lead to hypoxia when oxygen levels fall 
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Figure 1: IPCC (2014) Risk Concept
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below a critical point for a given species. Ocean warming 
will therefore cause many fish species to migrate towards 
the poles into cooler and more oxygen-rich waters. The 
expansion of oxygen depleted zones will particularly affect 
upwelling areas of Eastern boundary currents, such as 
the Humboldt, Canary, and Benguela Currents. Ocean 
acidification caused by rising levels of dissolved carbon 
dioxide (CO²) is also a key driver of ecological change. 
Acidification reduces the availability of carbonate ions 
which decreases the productivity of calcifying organisms. 
The above mentioned drivers will affect the distribution of 
fish stocks and the productivity of certain areas, with some 
regions gaining and others losing. The anticipated changes 
will impact the economies of many islands and developing 
countries, where small-scale fisheries account for up to 
56 % of the catch and 91 % of people working in fisheries. 

The impacts of climate change and ocean acidification 
are often exacerbated by other factors such as overfishing, 
habitat loss and pollution. Overfishing is one of the most 
important non-climatic drivers affecting the sustain-
ability of fisheries (Cheung et al., 2018b; Harvey et al., 
2018). Eutrophication of coastal areas caused by excessive 
nutrient inputs, disruptions to the food-web due to over-
fishing, and rising seawater temperatures can all increase 
the frequency of harmful algal blooms. Similarly, the rapid 
decline of coral reef ecosystems caused by warmer seas, 
may trigger a collapse of some coastal fisheries. Incidences 

of mass coral bleaching events are already increasing, 
and this trend is expected to continue. The Central and 
Western Equatorial Pacific, parts of Micronesia and 
Melanesia, and Southeast Asia are considered some of the 
most vulnerable regions to coral bleaching. 10 to 12 % of 
all fish caught in tropical countries and 20 to 25 % of fish 
caught by developing island nations depend on healthy 
coral reefs. In the Pacific alone, production of reef fish – 
already in a state of unsustainable exploitation – could 
decrease by up to 20 % by 2050 (IPCC 2014b). 

Aquaculture can be affected in many ways, from reduced 
catches of feed-fish to more frequent harmful algal blooms, 
and more severe flooding and storm surges. Farmed 
fish and shellfish are likely to suffer from an increased 
susceptibility to disease, exacerbated by stress linked to 
higher temperatures and lower oxygen levels (Holmyard 
2014). Modelling and forecasting of aquaculture and 
climate change include assessments of overall vulner-
ability. Sensitivity, exposure and adaptability have to be 
analysed separately for each environment (Handisyde, Telfer 
& Ross 2017) so that both challenges and opportunities 
for the sustained production of farmed aquatic food and 
those engaged throughout the value chain can be assessed 
(Soto et al. 2018). Interactions of aquaculture with other 
sectors, particularly fisheries and agriculture, may exacer-
bate existing climate change impacts, or in some cases help 
develop beneficial synergies (Beveridge et al. 2018).

Settlements damaged by beach erosion  
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Figure 2: Impacts on fisheries and mariculture sector in the era of climate change  
(© GIZ / Global Programme on Risk Assessment and Management for Adaptation to Climate Change [Loss and Damage])
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Fishers can adapt to some climate impacts, for instance 
by changing gear or target species or by shifting to related 
practices such as aquaculture – respectively mariculture. 
They can also move to more dynamic management policies, 
or if alternative livelihoods are available, they can leave the 
sector temporarily or permanently; the scope for adaptation 
to factors such as ocean acidification is however limited. 
Conflicts over fishing grounds are likely to increase, as the 
distribution of fish stocks shifts towards to the poles.

While it is well established that climate change will have 
significant direct impacts on small-scale fisheries by 
affecting both individual target species and ecosystems 
(Figure 2), the precise and localised impacts are still poorly 
understood (FAO 2018, Stern 2007). This is due to the 
inherent uncertainties of downscaled climate models but 
also because of the complex linkages and interactions 
between the bio-physical, social and economic characteris-
tics of any given location (World Fish Centre 2007).

Tropical fisheries, which are most important for the 
small-scale sector in developing countries, have received 
less scientific attention (Roessig et al. 2004). Focus must 
be directed to boosting adaptive capacity by improving 
the health of fish stocks, and the resilience of freshwater, 
marine and coastal ecosystems on which the communities 
depend (Williams & Rota 2012).

A number of measures are available to help small-scale 
fishers and fish-farmers adapt to the effects of climate 
change, including (Holmyard 2014): 

 Targeting new fishing grounds, and / or new species 
based on projected climatic shifts (i.e. planned rather 
than ad hoc responses);

 Establishing marine protected areas and implementing 
specific conservation measures (e.g. coral reef restora-
tion) to increase the resilience and adaptive-capacity of 
critical ecosystems;

 Acceleration of the expansion of sustainable aquacul-
ture to ensure livelihood and food security, but also to 
compensate for the anticipated decline in wild-caught 
fish and shellfish;

 Application of technical solutions to react to changes in 
the acidity of seawater, and / or relocation of hatcheries 
and shellfish farms.

However, as pointed out by the IPCC AR5 (2014), ‘adap-
tation (to climate change) will become progressively more 
difficult as climate change progresses, and increasingly 
there are likely to be situations in which it is impossible.’ 
Against this backdrop, it is clear that individual measures 
are not enough. A comprehensive approach to manage 
risks, including those triggered by both slow-onset and 
sudden-onset events, is needed.

Marine heatwaves will further increase 

in frequency, duration, spatial extent and 

intensity under future global warming pushing some 

marine organisms, fisheries and ecosystems beyond 

the limits of their resilience, with cascading impacts 

on economies and societies.

Woman farming seamoss in Savannes Bay – Saint Lucia

IPCC  
SROCC  
2019
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3.1  
The need for Comprehensive CRM

Climate risk has become an important consideration in the 
current thinking around climate change: the International 
Panel on Climate Change (IPCC) has built key concepts from 
the disaster risk reduction discourse and introduced the 
concept of climate risk in its Fifth Assessment Report (WGII 
AR5). The IPCC AR5 risk concept broadens the perspective 
on climate related impacts triggered by extreme events 
and slow-onset changes. Poulain et al. (2018) also base 
their adaptation approach for fisheries and aquaculture on 
this risk understanding. There is a growing consensus that 
even with ambitious adaptation and mitigation actions, it 
will not be cost-effective, or even technically feasible to 
eliminate all economic and non-economic damages caused 
by climate risks. Certain adverse impacts of climate change 
are already ‘locked in’. Moreover, long-term effects are 
expected to be much more disruptive, including risks of 
fuelling forced migration and conflicts. 

Therefore, a holistic approach to managing risk is needed. 
Comprehensive CRM implies that all sectors factor risks 
into plans, including considering how risks may affect 
action across sectors (Figure 3). At present, existing 
approaches to include CRM and loss and damage in national 
policy rely on their strong linkage to, and possible integra-
tion into, current processes such as National Adaptation 
Planning (NAP), development planning, existing disaster 
risk reduction and management policy, as well as the 
(re)orientation of national policies towards sustainable 
development. Institutional integration is crucial for main-
streaming CRM and loss-and-damage-considerations into 
new and existing development planning and budgeting 
processes, within all relevant institutions, sectors, and 
levels.

Figure 3: Climate Risk Management
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Climate risk assessment lays the foundation for successful 
CRM. By identifying risks, assessing the magnitude of 
impacts on people, assets and ecosystems, CRM shows 
possible options for action and answers the question: 
How could we respond? The assessment shows how 
climate change and extreme weather events interact with 
socio-economic factors. The interaction of these factors 
determines the overall risk for the affected popula-
tion. The assessment includes evaluating the magnitude 
of the expected impacts and identifying the costs and 
benefits of the most promising risk management options. 
Opportunity costs show that anticipatory planning pays 
off. This integrated evaluation demonstrates effective 
measures for dealing with risks and forms the basis for the 
integration of climate policy measures into public budgets 
and national policies.

To identify the smartest mix of instruments, it is crucial 
to understand the organisational and economic ability of 
countries, communities and the private sector to adapt and 
respond to risk. These factors play an important role for 
identifying the right measures ensuring climate-resilient 
development pathways. Due to the partly subjective nature 
of risk assessments, it is not possible to identify appro-
priate CRM measures solely through cost-benefit analysis. 
Many important aspects cannot be quantified and / or 
monetised, but might have a significant impact especially 
on poor people. 

Identifying appropriate measures is context-specific. In 
order to include affected and marginalised populations, 
a suitable combination of different measures to foster 
sustainable development and stakeholder participation 
has to be considered. Due to the inherent uncertainty of 
climate change, measures of incremental nature will not 
always be sufficient. To appropriately manage current and 
future climate-related risk, measures that have transforma-
tional character and involve fundamental changes need to 
be considered, too. Comprehensive CRM builds on the 
strong participation of stakeholders from different sectors 
and scales, proposing a set of instruments that enable 
stakeholders to take timely action to prepare for climate-
related extreme events and to strengthen overall resilience, 
including slow-onset events.

Based on the identified CRM measures and related costs, 
decision makers from the public and private sector are 
able to better prioritise, fund and implement measures 
to respond. Monitoring and evaluating the implemented 
measures leads to continuous learning that feeds into the 
CRM cycle and informs future decisions.

3.2 
Regional impacts of climate change on 
small-scale fisheries

3.2.1 The Caribbean 
In the Caribbean, climate change will cause a rise in 
average temperature, resulting in a warmer, dryer region 
with more intense hurricanes and possibly more climate 
variability, affecting the entire marine ecology and thus the 
small-scale fisheries sector.

Fishing boats in Grenada
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Consequences for small-scale fisheries are likely to include:

R  CHANGES IN THE DISTRIBUTION  
AND  PRODUCTION OF FISH 
The degradation of coral reef and associated 
habitats may be further aggravated by climate 
change impacts. Reef-associated species are 
expected to become scarcer, while pelagic fishes 
– both highly migratory oceanic and regional large 
species – move towards the poles. If they move 
at the projected rate of between 28 to 36 km per 
decade (Cheung et al. 2012), they will be beyond the 
reach of small-scale fishers, and possibly beyond 
the relatively limited EEZs of most Caribbean states 
within a matter of years. 

R  DAMAGES TO INFRASTRUCTURE  
AND  EQUIPMENT 
Fisheries are likely to be impacted by more frequent 
and more intense storms and hurricanes. In 2008, 
for instance, hurricane Gustavo caused costs of 
lost and damaged fishing gear, including boats and 
engines, of USD 14 million in Jamaica (Planning 
Institute of Jamaica 2008), in 2010, hurricane Earl 
caused similar costs to fishers of USD 122,000 in 
Antigua and Barbuda, and in 2015, hurricane Erika 
similarly cost Dominica over USD 2 million (COD 
2015). 

R  INCREASED FREQUENCY OF HARMFUL  
ALGAL BLOOMS  
Harmful algal blooms (HABs) are proliferations 
of phytoplankton or macroaglae that have nega-
tive effects on the marine environment. Recent 
studies show range expansion of warm-water 
HAB species, such as Gambierdiscus that causes 
ciguatera fish poisoning (Sparrow et al., 2017) and 
regional increases in the occurrence and intensity 
of toxic phytoplankton blooms in relation to ocean 
warming (McKibben et al., 2017; Díaz et al., 2019). 
In recent years, fisheries in the Caribbean region 
suffered from massive sargassum blooms, which 
are believed to be the result of elevated sea surface 
temperature and increased levels of nutrients 
originating from Sahara dust and the large South-
American rivers (Smetacek & Zingone 2013). These 

blooms have limited the operations of fishing 
vessels, interfered with fishing gear, and clogged 
the cooling intake of boat engines.

R  SPREAD OF CIGUATERA FISH POISONING 
Generally concentrated in the northern Caribbean, 
ciguatera fish poisoning may become more common 
throughout the Caribbean with increasing sea 
surface temperatures and intensifying storms. 

R  BEACH EROSION AND INUNDATION 
Almost all port and harbour facilities in the 
Caribbean can expect to suffer inundation in the 
future, yet few are prepared for this eventuality 
(Cashman & Nagdee 2017). Beach erosion is already 
widespread, as well as forced community reloca-
tion in Barbados. Tropical storm damages concern 
fisheries and small-scale aquaculture facilities. 

R  OCEAN ACIDIFICATION  
The effects of ocean acidification on coral reefs 
will have economic impact on Caribbean SIDS 
(Melendez & Salisbury 2017). They will contribute 
to the deterioration of reef conditions and reduce 
their capacity to recover from acute events such as 
thermal bleaching. Local stressors, such as pollu-
tion, sedimentation and over-fishing (McField 2017) 
exacerbate the damage caused by bleaching events. 
Climate change and local stressors both trigger 
ecological regime shifts from coral to algal reefs 
(Anthony et al. 2011). 

R  DECLINE OF MANGROVES  
Development and construction activities along 
the coast have already caused extensive loss of 
mangroves (Spalding et al. 2010, Van Bochove et 
al. 2014). Climate change will potentially worsen 
this decline through increased variations in air 
and ocean temperatures, ocean chemistry, rainfall, 
wind strength and direction, sea level rise, wave 
climate, and weather extremes such as hurricanes, 
droughts and storms (IPCC AR5, Nurse et al. 2014; 
Birchenough 2017).
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3.2.2 The South Pacific
Although the South Pacific Islands collectively produce 
far less than 1 % of total global greenhouse gases, they are 
one of the world’s most vulnerable regions to the effects 
of climate change. Coastal and oceanic ecosystems in the 
South Pacific are already heavily influenced by regional 
climate cycles (e.g. the El Niño – Southern Oscillation or 
the Pacific Decadal Oscillation) and the projected changes 
will affect them in different ways, depending on their loca-
tion and geomorphology. Spatial downscaling of climate 
models to a national-level has been undertaken for 14 
PICTs (BoM & CSIRO 2014) and provides higher resolu-
tion data to inform decision-making for fisheries adapta-
tion and DRM (Table 4).

Destroyed boat as a result of tropical cyclone Pam  
in 2015 – Vanuatu

Sail canoe fishers, Maskelynes – Vanuatu  
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Table 4: Summary of downscaled climate projections for 2050 based on projections under a high emissions scenario 
relative to 20-year period centred on 1995 for the selected 14 independent PICTs (Source: BoM & CSIRO 2014)

 

Country Surface 
temperature
(°C annual)

Total rainfall
(% annual)

Mean sea 
level  
(cm)

Aragonite 
saturation  

(Ω)

Coral bleaching risk  
(recurrence interval)2

MELANESIA

Fiji +1.3 +1 +25 -0.7 6.4 months to 2 years

Papua New Guinea +1.4 +8 +25 -0.7 1.5 months to 1.9 years

Solomon Islands +1.3 +3 +25 -0.7 1.4 months to 2.2 years

Vanuatu +1.3 0 +26 -0.8 4.9 months to 3.2 years

MICRONESIA

Federated States of Micronesia +1.4 +5–6 +26 -0.7 1.1 months to 1.4 years

K IR IBAT I

Gilbert Group +1.5 +30 +24 -0.6 1 month to 2.3 years 

Phoenix Group +1.5 +23 +24 -0.6

Line Group +1.4 +9 +24 -0.6

MARSHALL ISLANDS

Northern +1.5 +8 +26 -0.7 3.4 months to 2.5 years

Southern +1.4 +4 +26 -0.7

Nauru +1.5 +32 +25 -0.6 0.8 months to 2.5 years

Palau +1.4 +4 +26 -0.7 0.8 months to 1.1 years

POLYNESIA

COOK ISLANDS

Northern +1.3 -1 +24 -0.7 2.1 months to 2.7 years

Southern +1.2 +1 +24 -0.8 1 to 7 years

Niue +1.2 +1 +25 -0.7 10.3 months to 6.7 years

Samoa +1.3 0 +24 -0.7 1.1 months to 2.7 years

Tonga +1.2 +2 +25 -0.7 7.9 months to 7.7 years

Tuvalu +1.4 +3 +24 -0.7 0.8 months to 2.3 years

 
2 Expected changes in severe coral bleaching risk based on projected increase in sea surface temperature by 2050 relative to 1982–1999 mean.
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The consequences for fisheries and mariculture in the South Pacific may include:

R  SIGNIFICANT DECLINE IN PRODUCTIVITY AND 
FORCED CHANGES IN FISHING PRACTICES 
Models simulating a high emission scenario suggest 
losses by 2050 and 2100 of between 5 to 50 % for 
demersal fish, invertebrates, and nearshore pelagic 
fish in the Western Pacific (Pratchett et al. 2011). 
In the Eastern Pacific nearshore, pelagic fish may 
increase due to the eastwards shift of the pelagic 
food web. These figures are in line with the RCP 8.5 
(representative concentration pathways) emissions 
scenarios that relate changes to coral reefs and 
other fish habitats, and suggest likely reductions to 
fish and invertebrates harvests from small-scale 
coastal fisheries of up to 20 % by 2050, and up to 
50 % by 2100 (Bell et al. 2018) (Table 5). Fishers will 
also have to adapt their techniques, equipment and 
safety at sea3 provisions to allow for the projected 
increase in extreme weather events. 

R  ADVERSE IMPLICATIONS FOR FOOD SECURITY 
AND LIVELIHOODS  
The predicted reduction in fishery productivity will 
jeopardise food security and livelihoods in coastal 
communities, especially in Melanesia. These effects 
will be exacerbated by population growth, particu-
larly in Papua New Guinea and the Solomon Islands. 
In Micronesia and Polynesia, the predominant 
commodities of mariculture are pearls, marine orna-
mentals, seaweed, trochus and clams, which are all 
highly vulnerable to climate change. Adaptation and 
the development of alternative aquaculture tech-
niques will therefore be of paramount importance. 

R  DAMAGE TO INFRASTRUCTURE, FISHING BOATS 
AND EQUIPMENT 
Extreme weather events such as tropical storms 
and cyclones develop enormous destructive force. 

In 2015, the coastal fisheries sector of Vanuatu 
suffered extensive damage after tropical cyclone 
Pam destroyed fisheries infrastructure (including 
market facilities), fishing equipment, canoes and 
boats with an estimated value of USD 2.4 million 
(Government of Vanuatu 2015). This event also 
caused damage to aquaculture facilities. Losses 
to the fisheries harvest were estimated at USD 1.1 
million as daily catches were significantly reduced 
due to the loss of fishing equipment, including 
canoes and boats, and reduced access to fishing 
grounds, caused by debris and sedimentation 
(Government of Vanuatu 2015). 

R  REDUCED ENVIRONMENTAL SERVICES DUE TO 
MORE FREQUENT AND MORE INTENSE EXTREME 
WEATHER EVENTS 
After tropical cyclone Pam passed over Vanuatu 
in 2015, a basic benefit-transfer methodology and 
economic valuation revealed losses of environmental 
services from damaged coral reefs and mangroves 
of approximately USD 6.4 million and USD 10.1 million 
respectively (Government of Vanuatu 2015). 

R  PARTIAL DECREASE OF MARICULTURE 
PRODUCTION  
Mariculture production systems may suffer due to 
ocean acidification, sea level rise, extreme weather 
events and other climate change induced factors. 
Nevertheless, inland and fresh water aquaculture, 
particularly tilapia and carp productivity, also bares 
potential to increase, as some of the climate change 
driven effects improve particular production condi-
tions (Bell et al. 2011).

The projected redistribution of resources 

and abundance increases the risk 

of conflicts among fisheries, authorities or 

communities. Challenges to fisheries governance 

are widespread under RCP 8.5 with regional 

hotspots such as the tropical Pacific Ocean.

IPCC  
SROCC  
2019

3  Improved safety at sea has for decades been of major concern to various 
institutions who recognize that a functional legal framework is the 
prerequisite for concerted actions for improved safety. Alt-hough many 
nations have adopted legislation concerning safety at sea, there is in fact no 
international convention in force that deals specifically with the safety of 
fishing vessels, largely because the great variations in design and operation 
between fishing vessels and other types of ships have always proved a major 
obstacle to their inclusion. See www.fao.org/3/x9656e/X9656E01.htm.
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Table 5: Projected changes in production potential of coastal fisheries (three categories) in 2050 and 2100 under a high 
emissions scenario (Source: Pratchett et al. 2011)
 

Coastal fisheries category  
Total coastal fisheriesc

Demersal fish Nearshore pelagic fish Invertebrates

Contribution to coastal 
fisheries production  
(2010)

56 % 28 % 16 % 100 %

Change in 
primary 
productivity 

2050 –20 % Westa Eastb –5 % Westa Eastb

–10 % +20 % –10 to –20 % –5 to –10 %

2100 –20 to –50 % –15 to –20 % +10 % –10 % –20 to –35 % –10 to –30 %

Main effects  
(direct and indirect) 
of  climate change

∙   Habitat loss;
∙   Reduced recruitment 

(due to rising sea 
level temperature & 
reduced circulation)

∙   Reduced prey (zoo plankton) 
in food webs;

∙   Shifted tuna distribution

∙   Habitat loss;

∙   Reduced 
calcification

a = 15° N to 20° S and 130° E and 170° E; b = 15° N to 15° S and 170° E and 150° W; c = assumes that the proportions of the three coastal fisheries 
categories remain constant.

Fisherman in Buru
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Table 6: Direct and indirect effects of climate change on fishing activities in Senegal (Source: Ndiaye 2014, GIZ) 

     Direct Impacts (Fishing)      Indirect Effects (Related Activities)

R Catch decreases in general and in particular, e.g. catches 
of small pelagic fish (Sardinella spp.) and molluscs

R Average size of fish species caught decreases

R Number of species caught decreasing

R Increasing efforts and number of fishing units

R Duration of trips increasing

R Lower turnover of value chain operators depending on 
small pelagics (processors, industrialists, wholesalers, 
exporters, transporters)

R Frequency and risks of conflicts between groups of 
actors (fishermen, wholesalers, processors) increasing

R Closure of processing units for specific fish products

R Higher operating costs

R Deterioration of local / regional food security

R Drop in fish exports and foreign exchange revenues

R Frequency of accidents at sea increasing R Higher risks for fishers and their families

3.2.3 West Africa
West Africa is considered to be one of the regions that is 
most vulnerable to climate change (Lam et al. 2012) with 
significant threats to the livelihoods and well-being of 
the communities and countries that depend on fisheries 
for food and income. However, research on the poten-
tial impact of climate change on the region’s fisheries and 
its subsequent impact on human well-being is limited 
(Baptista et al. 2013). 

Lam et al. (2012) estimate that direct and induced 
economic impacts of climate change have cost the West 
African fisheries sector (14 coastal countries) up to 
USD 155 million in losses due to decreased landings 
and another USD 156 million due to losses in related 
economic sectors. A list of direct and indirect effects 
of climate change on the small-scale fisheries sector in 
Senegal is presented in Table 6 (Ndiaye 2014).

Fish vendor presenting his catch at a local fish market in Dakar – Senegal
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These consequences may include:

R  AN INCREASE IN TIME AND EXPENDITURE, 
WHILE CATCHES BECOME IRREGULAR 
Projections for the West African coast show a 
decrease of the maximum catch potential by 5 to 
16 % for Namibia, by 15 to 31 % for Cameroon and 
Gabon and up to 50 % for the coast of Liberia and 
Sierra Leone under a warming scenario of 2°C above 
pre-industrial levels (Cheung et al. 2010). These 
predictions do not account for changes in ocean 
acidity or oxygen availability, which are known to 
negatively affect populations of marine organisms 
(Pörtner & Peck 2010). 

R  DAMAGES TO INFRASTRUCTURE  
AND EQUIPMENT 
The predicted increased risks of sea level rise, 
extreme rainfall events, and flooding in the coastal 
zone, as well as extreme storm events and tidal 
waves (IPCC 2007), will cause loss of canoes and 
fishing gear. 

R  DECLINE IN PRODUCTIVITY 
Post-harvest losses will increase, impacting the 
artisanal fisheries-value-chains (Kifani et al. 2018), 
as conditions in processing, handling for trade, and 
hygiene practices remain unchanged, while temper-
atures, precipitations, moisture, and inundations are 
likely to increase. 

R  REDUCED FOOD SECURITY 
The volume of fish available for consumption in 
sub-Saharan Africa is expected to drop at an 
annual rate of 1 % or to 5.6 kg per capita / year by 
2030 (World Bank 2017). 

R  LAND LOSSES BY FLOODING OR EROSION 
A sea level rise of 0.5 meters by 2100 will cause 
land losses by flooding or erosion. About 30 % of 
coastal infrastructures, including human settle-
ments throughout Guinea, the Senegalese and 
Gambian coasts, are likely to be submerged. In 
addition, 25 to 40 % of species’ habitats could 
disappear by 2085. 

R  INCREASED RISK OF POVERTY TRAPS AND 
‘FORCED’ MIGRATION 
These effects may occur due to the anticipated 
exposure of populations and assets to sea level 
rise in low-lying coastal zones (Alex & Gemene 
2016, Kifani et al. 2018), including ‘seasonal’ and 
‘circular’ fisher folk migrations (Binet, Failler & 
Aggosah 2015).

Increases in the risks for seafood security 

associated with decreases in seafood 

availability are projected to elevate the risk to 

nutritional health in some communities highly 

dependent on seafood, such as those in West Africa 

and Small Island Developing States.

IPCC  
SROCC  
2019
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4

Policy, institutional  
and strategic framework 
for the fisheries sector



T
he international community increased its efforts 
to protect and sustainably manage the world’s 
oceans, their ecosystems and resources. This has 
led to a number of high-level processes to advance 

cooperation on oceans and marine diversity governance. 
International processes and agreements setting the overall 
policy and strategic frameworks include the UN Agenda 
2030 and its Sustainable Development Goals (SDGs), the 
UN Convention on Biological Diversity (CBD), and the 
Paris Agreement on Climate Change. 

With the implementation of the Paris Agreement, the 
international community pays greater attention to the 

importance of ocean-marine conservation and coastal 
protection. As of 2017, 55 parties have acknowledged 
coastal zones and their ecosystems as particularly vulner-
able in their Nationally Determined Contributions 
(NDCs). Out of 78 countries who submitted NDCs, 55 
reported impacts of climate change on their fisheries and 
aquaculture sector.

Figure 4 provides an overview of reported measures in 
NDCs for climate change adaptation in the fisheries and 
aquaculture sector. In total, 16 NDCs reported particular 
consequences on fisheries-dependent local communities 
(Kalikoski et al. 2018).

Figure 4: Overview on reported measures in NDCs for climate change adaptation  
in the fisheries and aquaculture sector (Kalikoski et al. 2018, pg. 29)

8 INCLUDE FOOD SECURITY
Seychelles, Zambia, Guinea, Bahamas,  
Dominica, Belize, Bahrain, Egypt

32 INCLUDE RESILIENCE
Djibouti, Kenya, Mauritius, Seychelles, Zambia, 
Central African Republic, Sao Tome and Principe, 
Gambia, Guinea, Nigeria, Sierra Leone, South 
Sudan, Antigua and Barbuda, Bahamas, Dominica, 
Grenada, Saint Lucia, Saint Vincent and the 
Grenadines, Saint Kitts and Nevis, Belize, China, 
India, Indonesia, Maldives, Singapore, Viet Nam, 
Cook Islands, Kiribati, Bahrain, Saudi Arabia, 
Algeria, Egypt

1 INCLUDES GENDER
Dominica

17 INCLUDE PUBLIC PARTICIPATION
Djibouti, Malawi, Mauritius, Seychelles, Somalia, 
Zambia, Congo, São Tome and Principe,  
Burkina Faso, South Sudan, Grenada, Costa Rica, 
Bangladesh, Thailand, Democratic People’s Republic 
of Korea, Bahrain, Egypt

5 INCLUDE SOCIAL PROTECTION
Seychelles, Antigua and Barbuda, Dominica, 
 Maldives, Sri Lanka

7 INCLUDE DECENT RURAL EMPLOYMENT
Central African Republic, Congo, Gabon, Guinea, 
India, Democratic People’s Republic of Korea, Egypt

2 INCLUDE ACCESS TO SERVICES
Maldives, Palestine
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The Paris Agreement did not only lead to a better recog-
nition of the ocean ecosystems as an important part of 
the climate negotiations, but also to growing attention to 
loss and damage under the United Nations Frameworks 
Convention on Climate Change (UNFCCC). In Article 
8 of the Paris Agreement, the Parties of the Convention 
recognised the ‘importance of averting, minimising and 
addressing loss and damage’. Thus, loss and damage was 
established as a separate pillar next to mitigation and 
adaptation. The issue of marine conservation has moved 
up the international policy agenda. In response to the 
2030 Agenda for Sustainable Development – specifically 
SDG 14 (‘Conserve and sustainably use the oceans, seas 
and marine resources for sustainable development’) – 
Germany manifested its commitment to the conserva-
tion and sustainable use of the oceans in the Marine 
Conservation and Sustainable Fisheries Ten-point Plan 

of Action. Its implementation has focused on preserving 
biological diversity and ecosystem services in marine and 
coastal protected areas, sustainable use of the oceans for 
food and nutrition security, reducing marine pollution, 
and supporting climate change adaptation in order to 
protect people living in coastal regions. 

Rising temperatures, and changes in ocean 

nutrients, acidity, and salinity are alter-

ing SDG 14 (Life Below Water). The productivity and 

distributions of some fish species are changing in 

ways that alter availability of fish to long-established 

fisheries, whereas the range of fish populations may 

move to become available in some new coastal and 

open ocean areas.

IPCC  
SROCC  
2019

Fishing boats lying in front of Île à Vache – Haiti
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The most recent UNFCCC Conference of the Parties 
(COP) that was held in Madrid in December 2019, 
regarded the ocean related effects of climate change as one 
of the major issues. Although the topic is not represented 
among those items under negotiation, increased attention 
has been and is currently paid at it. With the Nairobi work 
programme (NWP), a mechanism under the Convention 
that works towards facilitating and catalysing develop-
ment, dissemination and use of knowledge in order to 
inform and support adaptation policies and practices, 
has dedicated its 13th Focal Forum and current work 
period to the topic of ocean, coastal areas and ecosystems. 
Additionally, the second United Nations Conference on 
the Sustainable Development Goal SDG 14 – Life below 
water – is scheduled to take place in 2020 and intends to 
dedicate at least one of the eight dialogues to the sub-topic 
of small-scale fisheries.

In preparation for the United Nations Ocean Conference 
in Lisbon in 2020, the High Level Panel for a Sustainable 
Ocean Economy (HLP), commissioned 16 Blue Papers 
and two special reports,Ocean as a Solution for Climate 
Change: Five Opportunities for Action and Towards a 

Sustainable Ocean Economy to inform this agenda and 
provide value to the UN Decade of Ocean Science. The 
HLP is a global initiative of 14 serving heads of state, 
representing 30 % of the world’s coastlines, that was estab-
lished in 2018 and is working with multiple stakeholders 
to develop a transformative action agenda for a sustainable 
ocean economy. Two of the Blue Papers have recently been 
launched, The Future of Food from the Sea (Costello et al., 
2019) and The Expected Impacts of Climate Change on 
the Ocean Economy (Gaines at al., 2019). Two of their key 
policy recommendations to promote sustainability are to 
move towards rights-based fishery management (including 
frameworks that provide a platform23 for co-management, 
cooperatives, local ownership and stewardship) and by 
removing capacity-enhancing subsidies, particularly in 
industrial fisheries that lack sound management4. 

2 

3 

4  Updates on the HLP and its blue papers are available at:  
www.oceanpanel.org/blue-papers [Retrieved on 24th March 2020]

Local fish market in Suva – Fiji 
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4.1  
The Caribbean

Strategic and Action Plans
In the context of the ‘Regional Framework for Achieving 
Development Resilient to Climate Change’, the Caribbean 
Regional Fisheries Mechanism (CRFM) and FAO devel-
oped a strategy and action plan to integrate climate change 
adaptation and disaster risk management, focussing on 
small-scale fisheries and small-scale aquaculture in the 
CARICOM and wider Caribbean region. 

FAO supports project development activities with the 
aim to increase the understanding of the Caribbean 
fisheries’ vulnerability to climate change. The Regional 
Comprehensive Disaster Management (CDM) Strategy 
and Programming Framework 2014 to 2024, drafted 
by the Caribbean Disaster and Emergency Management 
Agency’s (CDEMA), is another core document that 
emphasises the need to focus on community-level adapta-
tion and management. 

4.2  
The South Pacific
Strategic and Action Plans
Many PICTs have – with international support – devel-
oped national level plans, including Joint National Action 
Plans (JNAPs) and National Adaptation Programmes 
of Action (NAPAs). However, fisheries and aquacul-
ture are not a specific focus for action. Even the more 
detailed action plans lack efficient strategies for this sector. 
Adaptation actions relating to fisheries are about sound 
management and assessment practices, activities that are 
viewed as core business for relevant agencies thereby not a 
true adaptation response to climate change impacts. This 
reflects the reality of historically poor administration of 
coastal resource management in the Pacific (Gillett et al. 
2014). 

Due to the crosscutting nature of national policies and 
frameworks, many plans and policy documents in PICTs 
approach climate (and disaster) risk management in a 
more general multi-sectoral way. Thus, fisheries and aqua-
culture are generally poorly represented relative to other 
sectors and therefore not included in national frameworks 
and policies.

4.3  
West Africa

Strategic and Action Plans
In most member states of the African Union, the fishery 
sector suffers from ineffective governance, combined with 
poorly conceived and implemented policies, rarely coor-
dinated between neighbouring states and regions. Also, 
due to little coherence of policy frameworks, regional 
programmes hardly meet local needs. Although policies 
that aim to regulate fishing capacity are critical for main-
taining production and supply of fish products, policy 
makers hardly focus on the crucial role of fisheries and 
aquaculture for national economic development, food and 
nutrition security.

At the regional level, the Canary Current Large Marine 
Ecosystem (CCLME) adopted a Strategic Action 
Programme to reduce vulnerability and promote climate 
change adaptation and mitigation. It recommends opera-
tionalising this action programme to reduce disaster risk 
and to prevent displacement.

The Sub-Regional Fisheries Commission’s Strategic Action 
Plan, approved in 2017, focuses on strengthening resource 
management, monitoring, control and surveillance activi-
ties to reduce illegal fishing. Ministers and directors in 
charge of fisheries meet on a regular basis in order to 
harmonise their efforts in this direction.
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5

Conclusions & 
recommendations
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A
ll three regional review papers demonstrate that 
small-scale fisheries, and to some extent also 
mariculture, cannot be sustainably managed 
without considering climate-related risks and 

the impacts of climate change. This is why CRM has 
to be mainstreamed into development planning and 
the management of fisheries, coastal marine areas and 
ecosystems.

Comprehensive climate risk management needs to 
be applied as a multi-dimensional and multi-sectoral 
approach and must focus on human needs. In the context 
of small-scale fisheries, CRM should therefore be aimed at 
providing food security and eradicating poverty in fishing 
and mariculture communities. This includes developing 
the potential for transformation (e.g. alternative or supple-
mentary income sources) in order to provide fishers with 
temporary or permanent options to diversify or to leave 
the sector.

In order for CRM measures to be effective, they must 
empower local stakeholders – in particular the poor and 
vulnerable – to participate in safeguarding their human 
rights. That is why issues of power imbalances and ineq-
uity such as gender, labour conditions, tenure rights, access 
to markets, migration patterns and stakeholder conflicts 
have to be addressed.

By the same token, CRM measures (e.g. tools for miti-
gation, adaptation, risk transfer, or transformation 

approaches) need to be linked with national commitments 
to implement the Agenda 2030, the SDG 14 and particu-
larly the NDCs, which in turn require the necessary tech-
nical and institutional capacity, private investments and 
international support.

CRM-mainstreaming is crucial for strengthening resil-
ience of small-scale fisheries against climate-related threats, 
notably in the context of the most vulnerable SIDS. To 
enhance resilience, sustainable exploitation within an 
ecosystem-based management approach is the best way 
forward. In addition, preparedness is essential to translate 
changes into opportunities and to avoid inefficient adapta-
tion measures.

Due to the increasing importance of farmed fish for global 
food security, aquaculture – and mariculture as addressed 
here – demands as much attention as fisheries. Appropriate 
measures can be improving farm management, choosing 
species and locations that are suitable to the projected 
climate-related risks, as well as strengthening environ-
mental monitoring and the coordination of local, national 
and regional risk prevention and adaptation actions 
(Barange & Cochrane 2018).

Overall, the development of CRM requires a common 
framework which considers policies, strategic and legis-
lative requirements as well as all other relevant factors, 
drivers and components.

Pelican bar built on stilts – Jamaica
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Implementing a comprehensive CRM approach is only 
possible if all main actors are aware of the urgency 
of the issue and know what is at stake. Enabling them 
using a participatory approach to take appropriate 
actions requires capacity development, most impor-
tantly in order to support:

R  COOPERATION BETWEEN LOCAL COMMUNITIES 
AND ORGANISATIONS RESPONSIBLE FOR 
MANAGING AND MONITORING SMALL-SCALE 
FISHERIES

  Bringing climate change information to fishing 
communities not only improves the understand-
ing of possible impacts of climate change on their 
livelihood, but also facilitates a dialogue with the 
responsible institutions and authorities. This, in 
turn, can help develop adaptive capacities and 
measures for sustainable fishing (such as the intro-
duction of marine protected areas or the restoration 
and enhancement of habitats, e.g. artificial reefs) 
and strengthen governance systems by strengthen-
ing compliance and enforcement.

R  INSTITUTIONS / ORGANISATIONS INVOLVED 
WITH FISHERIES

  With the appropriate information and communica-
tion technology, these institutions can focus on 
climate change, sustainability and mainstreaming 
good practices in appropriate holistic frameworks 
such as marine spatial planning and an ecosystem-
based approach to managing small-scale fisheries.

R  RESEARCH INSTITUTIONS
  Research needs to be supported so that it can 

provide relevant information on future climate 
change impacts on small-scale fisheries and tools 
for addressing them at all levels (policy, strategy, 
monitoring and surveillance, adaptive measures, 
etc.). 

R  NETWORKS AND PLATFORMS
  Strengthening or building networks and platforms 

helps to facilitate the exchange of good practices 
and approaches at the regional, national and sub-
regional level.

5.1  
Recommendations

Four major recommendations emerged from the global study:  
 

1   Capacity development at all levels

Shrimp mariculture – St. Kitts & Nevis
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2   Closing data gaps impeding CRM

Monitoring, assessing and predicting impacts of 
climate change on fisheries and marine ecosys-
tems requires a large amount of data. Yet, in many 
instances, there is insufficient data available, and the 
capacity to collect new data is limited. It is important 
to ensure that data gaps are filled to allow effective 
CRM. Priorities include: 

R  IMPROVING DATA ACQUISITION
  Whether additional data is needed, depends on the 

objective and / or product required. Important types 
of data include:

    social and economic data on communities in 
order to be able to assess their vulnerabilities

    stock assessments and bio-physical data of 
relevant ecosystems

    fisheries data, such as landings, and catch per 
unit effort

    systematic gathering of weather and climate 
related data

    improving downscaled climate change projec-
tions at the local / regional / national level and 
associated scenarios. 

R  CONCENTRATING AND PRIORITISING 
RESOURCES  

  It is important to identify key indicators (e.g. status 
of stocks or climate-related indicators) that can be 
monitored with the available resources. 

R  JOINTLY DEFINE DATA NEEDS 
  Bringing together all relevant stakeholders ensures 

comprehensive definition of climate change related 
data requirements. 

R  DEFINING DATA FORMATS
  Standardisation of data, using simple proxies and 

innovative, effective monitoring technologies can 
improve comparability and prevent duplication. 

R  IMPROVING DATA STORAGE AND 
COMMUNICATION 

  Making existing data accessible to fishing commu-
nities, research institutions, policy makers and 
other groups of actors does not only help them to 
adapt to climate change, but should also facilitate 
feedback and two-way communication, so that they 
can also share their data and recommendations.
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3   Provide support for tools and instruments 

Support should be given to help develop and use 
instruments, tools and technologies that reduce the 
vulnerability of the small-scale fisheries sector. These 
include financial instruments (e.g. insurance), as 
well as Information and Communication Technologies 
(ICTs) used in early-warning systems, information 
exchange, spatial planning and fisheries management. 
The support may be provided through mutlistakeholder 
platforms, networks, and / or partnerships. 

R    IDENTIFY INNOVATIVE AND IMPORTANT 
INSTRUMENTS

  There is a range of instruments such as insurance 
schemes, financing mechanisms and transforma-
tional policies and approaches available, especially 
designed for small-scale fisheries. There are also 
tools to improve market access for small-scale 
fisheries and aquaculture, and to assess the 
impacts of large industrial fisheries on the small-
scale sector. 

R   EARLY-WARNING SYSTEMS AND WEATHER 
SERVICES 

  In addition, there are technologies that can improve 
linkages between disaster risk management (DRM) 
and climate change adaptation (CCA) for small-
scale fisheries, such as the use of early warning 
systems and weather services. 

R     TOOLS TO FACILITATE INFORMATION  
EXCHANGE 

  Knowledge management and distribution at local, 
national and regional level need to be strengthened, 
calling for tools to support inter-regional knowl-
edge and experience exchange. Find out if they have 
yet to be developed, or if pertinent tools are already 
successfully tested and available.

R    TOOLS TO IMPROVE FISHERIES MANAGEMENT 
  Promote knowledge, skills and tools to mainstream 

the application of an ecosystem-based-approach 
to fisheries management and to mitigate competi-
tion for marine and coastal resources with Marine 
Spatial Planning (MSP) and Integrated Coastal Zone 
Management (ICZM). 
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4    Promoting scientific cooperation

Interdisciplinary research and cooperation is essential 
for the development of sound policies and the imple-
mentation of effective CRM. Examples for important 
research questions in the context of fisheries and 
aquaculture that can only be answered with a cross-
cutting approach are: 

  How do changes in sea surface temperature (SST) 
affect commercial species, coastal and pelagic 
ecosystems as well as ocean currents and food 
webs (e.g. primary production, plankton, algal 
blooms)?

  What impacts will ocean acidification have on key 
calcareous species, ecosystems and small-scale 
fisheries? 

  What is the connection between disease outbreaks, 
food security and income of small-scale fishers and 
aquaculture farmers? 

  How do social and economic systems in the fisher-
ies sector interact, and what are the effects on 
social resilience? 

  What needs to be considered when designing 
networks of marine protected areas to support 
small-scale fisheries? 

  Are there ways to mitigate coral bleaching and its 
impact on marine ecosystems? 

  How are fisheries management and climate change 
adaptation connected? 

Seamoss farming – St. Lucia

CL IMATE CHANGE AND SMALL-SCALE F ISHER IES – A CASE FOR A COMPREHENS IVE CL IMATE R ISK MANAGEMENT 51



52

5.1.1 The Caribbean

R  Support adoption and trans-
fer of the Caribbean Community 
Common Fisheries Policy (CCCFP) 
into national fisheries management plans aligned to 
national DRM plans.

R  Promote the employment of new digital technolo-
gies to improve cost-effectiveness of data needed 
to ensure good governance.

R   Develop and make available reliable insurance 
schemes for the artisanal fisheries sector using the 
Caribbean Oceans and Aquaculture Sustainability 
Facility (COAST) and Livelihood Protection Policies 
(LPP) initiatives as useful.

R   Enhance the use of marine protected areas and MPA 
networks in transboundary fisheries management.

R  Multi-disciplinary research for diversified, supple-
mentary and alternative livelihood options for 
fishing communities including new technologies and 
industries.

REGIONAL RECOMMENDATIONS
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5.1.2 The South Pacific

R  Foster the development of 
climate change action plans 
for coastal communities that take into account 
sustainable fisheries management, food security 
and livelihood adaptation (emerging economies, new 
community opportunities).

R  Support availability and access to reliable data to 
allow development and implementation of detailed 
action plans that are economically feasible, 
resourced and prioritized.

R  Support transition within the sector for diversifi-
cation regarding gear, target species, spatial and 
temporal flexibility, alternative production and post-
harvest processing and marketing.

R  Establish networks between scientists, fish-
eries managers and local communities for 
co- management of coastal and marine resources.

5.1.3 West Africa
 
R  Strengthen considerations of 

the climate change and small-
scale fisheries nexus in regional 
and national strategies including the risk of  
climate-induced human migration.

R  Support reliable systems for data collection, 
management and dissemination.

R  Develop and establish an appropriate financial 
mechanism (e.g. insurance) adapted to the needs 
of artisanal fisheries to reduce their exposure to 
climate related risks.

R  Establish a sub-regional network of relevant 
researchers, organizations and partners to support 
sharing and exchange of information on climate 
change and artisanal fisheries.
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5.2  
Key entry points for international development cooperation 
 
To facilitate exchanges between relevant actors 
engaged in climate change and small-scale fisheries, 
and promote the sharing of experiences, knowledge 
and expertise, the following actions are recommended: 

  IDENTIFY KEY ACTORS for relevant and promising 
approaches and evaluate institutional capacities 
and experiences; 

  PROMOTE PARTNERSHIPS between actors from 
different sectors, institutions and countries; 

  BRING TOGETHER NATIONAL  
GOVERNMENTS by using existing international 
frameworks to increase pressure on them to take 
action; 

  FOSTER MULTI-STAKEHOLDER  INFORMATION 
EXCHANGE and communication between govern-
mental agencies, fishery communities, NGOs, the 
scientific communities and others; and 

  SUPPORT APPROACHES AND  MEASURES – 
including financial mechanisms and funding 
opportunities – to address the development of 
supplementary livelihoods (if not alternative income 
sources for enhancing transformation and transi-
tion) for small-scale fishers in specific regions.
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