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Background

over the past thirty years or so, the ecosystem approach 
to fishing has sought to reconcile marine resource exploi-
tation with the need to protect biodiversity, supporting 
sustainable fishing grounds. nevertheless, the industry 
continues to intensively fish certain species of pelagic fish 
(sardines, anchovies, mackerel etc.), which now account 
for more than a third of global catches. new approaches 
and indicators are now being developed to further advance 
the ecosystem approach to fisheries management, tak-
ing into consideration the interactions with other marine 
species (e.g. predators) as well as different societal stake-
holders. However, more needs to be done to recognise the 
increasingly global dimension of this issue.

https://www.science.org/doi/10.1126/science.abf0861
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the exploitation  
of marine resources  
must be sensitive  
to ecosystem dynamics

A global response to this problem has recently 
emerged in the form of the Ecosystem 
Approach to Fisheries Management (EAFM), 
a model of sustainable resource usage which 
is respectful of marine ecosystems. The EAFM 
approach proposes to reconcile exploitation 
and conservation at the ecosystem level, 
now acknowledged as the appropriate scale 
at which to manage fisheries and integrate 
scientific knowledge. EAFM first appeared 
in the Rio Declaration of 1992 (Agenda 21) 
and the Food and Agriculture Organization 
(FAO) fisheries code of conduct published in 
1995. The role and importance of EAFM were 
recognised by 47 countries at the conference 
on sustainable fishing and marine ecosystems 
held in Reykjavík in October 2001. EAFM now 
has a direct impact on fisheries management 
in many countries, including South Africa, 
Australia and the USA. In Europe, it is writ-
ten into the Common Fisheries Policy (CFP), 
but its actual implementation has proven to 
be slow and halting, with researchers still 
struggling to develop the tools and methods 
required to manage it effectively. One major 
priority is to better understand the impact 
of fishing not only on the species it targets, 
but on the marine ecosystem as a whole. 
Currently, more than 37% of the world’s fish-
ing catches are made up of small fish destined 
to be transformed into flour and oil for animal 
consumption in aquaculture systems. And yet, 
these fish are the fuel that powers marine eco-
systems, providing sustenance for all marine 

predators (sharks, marlin, swordfish, marine 
mammals, turtles etc.), whose numbers are 
now dwindling (by as much as 80% or more).

the namibian example

In Namibia, home to one of the world’s most 
fertile oceanic ecosystems, the sardine popu-
lation was around 10 million tonnes in the 
1960s, but by the 1980s it had collapsed as 
a result of over-fishing. Previously abun-
dant stocks dwindled to next to nothing, and 
marine predators including various bird spe-
cies (penguins and gannets) died of starva-
tion. Bird populations thus plummeted by 
more than 90%, and some species are now 
on the brink of extinction. The ecosystem 
reached a tipping point and began to behave 
in an entirely new manner (what we call an 
ecological shift). Jellyfish began to prolifer-
ate, to such an extent (their collective mass 
is now estimated to be somewhere between 
12 and 20 million tonnes) that jellyfish now 
outweigh fish by 2.5 to 1. Namibian fisher-
men with no interest in jellyfish must now 
wait for brighter days to come, when fish will 
once again outnumber jellyfish. The problem 
is that nobody knows how long it will take for 
this ocean ecosystem to begin producing fish 
in such quantities again. There are example of 
similar ecosystem shifts all over the world: the 
Black Sea, the Mediterranean, the Bohai Sea 
and others have witnessed a proliferation of 
short-lived species such as jellyfish and octo-
puses. Scientific studies have recommended 
cutting catches in half in many ecosystems, 
while doubling the minimum biomass of prey 
fish which must be left in the water (in relation 
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to the current conventional  targets). These 
new indicators have already been incorpo-
rated into national fishery management plans 
in some countries, including South Africa.
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Research on SDG 14 (Oceans) must focus on interactions, synergies  
and compromises with other SDGs featuring in Agenda 2030, in order to grasp the complexity  

of the global challenges transforming our oceans, and their exploitation
(source: Moatti & Cury, 2017).

more research is needed  
on the relationships between  
sdG 14 and the other sdGs

For scientists responsible for drafting fishing  
policy recommendations, EAFM has ushered 
in some profound transformations. They can  
no longer be content with analysing and 
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modelling fish stocks, but must instead strive 
to comprehend the multiple interactions  
which  define the workings of marine ecosys-
tems  and their systems of exploitation. Major 
scientific breakthroughs have been made in 
this field in recent years, including the con-
tributions made by protected marine areas 
and certain plants, particularly Posidonia, 
to the fight against climate change, as well 
as the importance of small-scale fishing in 
the fight to end poverty and inequality, par-
ticularly that suffered by women. Recent 
scientific results have provided powerful, 
albeit still underused, tools for improving 

the operational management of marine 
resources. Now, in application of Agenda 
2030 and its 17 SDGs, we need to take an even 
broader view of the problems created by fish-
eries exploitation. Building scenarios to plot 
the evolution of socio-ecosystems in the con-
text of climate change and declining biodiver-
sity will be indispensable in order to better 
understand the constraints associated with 
the Sustainable Development Goals (SDGs)  
pertaining to food security (SDG 2), poverty 
(SDG 1), employment (SDG 8), climate change 
(SDG 13), the fight to end inequality (SDG 10) 
etc. (see illustration).

key PointS

eafm is, or should be, a process of continuous improvement reshaping our relation-
ship with nature and the governance of the oceans. research has an essential role 
to play in the implementation of eafm, helping us to understand the workings of 
marine ecosystems and calculate new ecosystem indicators for fisheries manage-
ment. scientific research should allow us to implement the ecosystem approach 
within an increasingly integrative framework, facilitating the sustainable manage-
ment of marine ecosystems in the face of increasingly urgent and complex, global 
problems. only a proactive approach which is open to all scientific disciplines will be 
capable of identifying cogent solutions to these planetary challenges.



SuStainability 
Science

iRD Éditions

french national research Institute for sustainable development
marseille, 2023

Collective thinking coordinated

by Olivier Dangles and Marie-Lise Sabrié 
 

understand, co-construct, transform

Volume 2



Cover photo: Rock painting, Cueva de las Manos, Argentina.
© IRD/O. Dangles - F. Nowicki/Une Autre Terre

Photo p. 14: Cast net fishing: casting the net (New Caledonia).
© IRD/P. Dumas 

Photo p. 52: Farm work with a plough (Morocco). 
© IRD/G. Michon

Photo p. 86: Launch of the participatory observatory on vulnerability to erosion: 
training ecoguards (Anjouan, Comoros).
© IRD/N. Mirhani

Photo p. 112: Modelled map showing the damage caused by flooding  
and the success or failure of recommended measures (Madagascar).
© IRD/Didem/Rijasolo

Photo p. 138: Rice LMI workshop on rice improvement to cope with the constraints of climate change. 
© IRD/F. Carlet-Soulages

Photo p. 164: Graphic animation of the Franco-Brazilian network for the sustainable development 
of the North-East semi-arid region (ReFBN) (Brazil).
© IRD/M. Disdier

D2S follow-up of the articles: Claire Fréour and Magali Laigne
Editorial coordination: Marie-Laure Portal-Cabanel 
Cover: Charlotte Devanz 
Design and layout: Aline Lugand

This publication is open-access and made available to the public under the terms of the Creative Commons license 
CC BY-NC-ND 4.0, which can be viewed at https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en. Under this 
license, the original work can be freely redistributed as long as the authors and publishers are credited and a link to 
the license CC BY-NC-ND 4.0 is provided. Modifications are not authorised and the work must be published in its 
entirety. The material may not be used for commercial purposes.

© IRD, 2023

PDF version ISBN:  978-2-7099-3003-1


	CONTENTS
	Preface
	Introduction
	UNDERSTAND
	Sustainable coexistence between humans and wildlife and the challenge of zoonotic diseases
	Sustainability science put to the test of science
	Crises and sustainability science: a public policy issue?
	Zoonoses and sustainable urbanisation in the Global South: understanding the risks to prevent them more effectively
	Green spaces and concrete: can they exist side-by-side?
	Studying the evolutionary dynamics of the interaction between water and man in the past in order to plan for the future
	Towards more sustainable use of fish aggregating devices
	Food and dilemmas
	Fine particle pollution: a breadcrumb trail through SD G maze
	Food-friendly landscapes: moving beyond food sustainability
	Sustainable gathering, an example of reciprocal contribution between people and nature
	Crises and sustainability science: contingency and necessity
	Socio-ecological metabolism for thinking about the sustainability of society-environment interactions
	Soil health: a holistic and transdisciplinary approach
	Strong sustainability as a paradigm for bridging economics and sustainability science
	Space geodesy to observe changes in the Earth’s habitable conditions
	Studying territorial dynamics in the Anthropocene

	CO-CONSTRUCT
	Urban vulnerabilities to climate change: a case study from Bolivia
	Nature as an interdisciplinary object
	A shared fieldwork area: fertile ground for interdisciplinary research into cities in the Global South
	Agroecological research: “Your attitude, not your aptitude, will determine your altitude.”
	Moving towards land degradation neutrality
	Utilising the critical zone concept in interdsiciplinary research
	In defence of militant research: understanding and action insocio-hydrological territories
	Nutrition-sensitive aquaculture for more sustainable aquatic food systems
	Co-constructing scenarios for Indian Ocean deltas
	Moving beyond transdisciplinarity
	Sustainable food systems in the Global South(s)
	International joint laboratories: experiments with a sustainable, equitable partnership model

	TRANSFORM
	Sustainability sciences and education
	From urban tips to extractive territories: reformulating the waste issue
	How do we define "sustainable meat consumption"?
	Isopolis, a project of societal transformation for La Réunion
	Academia and sustainability: towards a holistic approach
	The contribution of gender studies to transdisciplinary sustainability science
	Sustainability science in Mexico: taking the plunge
	The hatchet and the seed: never mind about old positions, let's work together!
	Managing marine ecosystems: the crucial contribution of research
	Scientific diplomacy: a concept still waiting to be invented?
	Participatory theory of change and the agroecological transition
	New ways of working
	No sustainability science without open science




