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Background

The growing human footprint on natural habitats is causing
significant environmental changes that are having a major
impact on the nature of and changes in the relationships
between hosts and parasites (a term that encompasses
viruses, bacteria, helminths and protozoa that can be
pathogenic), with, in particular, increased contact between
humans and wildlife that are reservoirs for these parasites.
These disrupted environments are conducive to the circula-
tion of zoonoses (infectious diseases transmitted between
animals and humans), particularly in regions of the Global
South that are facing multi-sectoral challenges brought
about by current anthropogenic changes. Intensive urbani-
sation is a prime example of this situation, where humans
are both the protagonists and the victims of environmental
disruptions. Preventing and managing zoonotic risks effec-
tively and sustainably in these fast-growing urban areas is
therefore a major priority for sustainable development.



Rodent zoonoses: a major challenge
for urbanisation in West Africa

Urbanisation in West Africa, as in the rest of
the continent, is a rapid process that is diffi-
cult to control. It is often associated with high
population density (the urban population is
expected to triple to over a billion by 2050),
weak public policies and very limited basic
services (such as electricity and water sup-
ply, sanitation systems and access to health-
care). This process leads to the creation and/
or expansion of precarious areas, where dis-
turbed and unhealthy habitats exacerbate
interactions between human populations and
rodents. Rodents are recognised as key bio-
indicators of the anthropisation of habitats
and are therefore an important taxon when it
comes to health issues in the context of urban-
isation — in addition to their socio-economic
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impact (resulting, for example, from damage
to crops) and environmental impact (such as
the reduction in biodiversity). They are reser-
voirs for around 40% of known zoonoses and
have been responsible for major epidemics
and pandemics throughout history. Zoonoses
associated with rodents can be viral (such as
smallpox), bacterial (such as plague), hel-
minthic (such as schistosomiasis) or due to
protozoa (such as toxoplasmosis). Some of
these diseases can evolve into human-to-
human transmission, causing more than
4£oo million illnesses worldwide every year.
Furthermore, rodents are undoubtedly carriers
of as yet undiscovered parasites that could be
the source of new emerging diseases. Their
strong preference for urban environments,
their phylogenetic proximity to humans, their
anthropophilic nature and the subsequent
proliferation through global trade of certain
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invasive exotic species — such as the house
mouse and the black rat — make rodents key
players in the multiscalar spread of zoonoses.
Recent research in a number of West African
countries (including Benin, Niger and Senegal)
has shown that rodents carry zoonotic patho-
gens (such as Lassa virus, leptospirosis, plague
bacilli and the infectious agent of typhus),
which are responsible for particularly harmful
epidemics that are unfortunately often over-
looked when it comes to planning for and/or
managing them.

The Eco Health approach:
co-constructed research
for sustainable solutions

Within these socio-ecosystems, the risk of zoo-
notic infection is modulated simultaneously by
the structure of the landscape (such as sanita-
tion networks), socio-economic and cultural
components (based on rodents’ food con-
sumption, the vulnerability of human popula-
tions, etc.) and the bio-ecology of rodents (e.g.
spatio-temporal dynamics). The Eco Health
approach (i.e. the ecosystemic understanding
of health in all its environmental and societal
dimensions) therefore appears to be the most
appropriate for, firstly, understanding this zoo-
notic risk and, secondly, identifying and then
supporting the implementation of appropriate
actions to combat it. Implementing such an
approach requires the development of collab-
orative and concerted research efforts based
on shared objectives with local partners at the
interface between science and society. By using
an approach that is necessarily 1) interdisciplin-
ary between the social, medical and ecological

sciences (surveys, epidemiological monitor-
ing, sampling, etc.), 2) cooperative with vari-
ous non-academic stakeholders (such as the
authorities, public funding bodies and private
organisations) and 3) participatory with local
citizens, the Eco Health approach provides a
holistic understanding of the complexity of the
eco-evolutionary mechanisms and societal fac-
tors at work in the circulation of zoonoses. The
aim is to identify sustainable and operational
levers for action at different levels (policymak-
ers, medical organisations and citizen com-
munities). An excellent example of this type
of action is provided by community-based
Environmentally-Based Rodent Management
(EBRM) strategies (see Dobigny G. et al., 2022
— « La gestion communautaire des rongeurs
dans les villes africaines ». In Science de la dura-
bilite, Marseille, IRD: 42-45).

The aim of these strategies is to improve the
environment to mitigate or prevent the pro-
liferation of rodents by, for example, modify-
ing the habitat and certain uses to reduce the
attractiveness of breeding sites and refuge
areas for rodents.

North Senegal:
a textbook case
for Eco Health research

North Senegal, with its “secondary” towns far
from the major urban centres, is the driving
force behind the urban transformation under
way in part of the West African Sahel region.
The growing human footprint in the region is
reflected both in agricultural landscapes (such
as agroecosystems) and in areas where major
hubs for the exchange of goods and people
are located (such as the towns of Saint-Louis



and Dahra). A research project is currently
being co-constructed by a multi-stakeholder
network of researchers and doctors (from
IRD, Gaston-Berger University, the Pasteur
Institute, etc.), local authorities (such as the
Senegalese High Council for Health Security
One Health) and community associations
(such as the Association for the Development
of Mbarigo [ADEMBA]), with the aim of: 1)
identifying the determinants of human-rodent
interactions during the urbanisation process;
2) identifying the ecological, sociological
and landscape factors underlying zoonotic
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infections in urban habitats or those undergo-
ing urbanisation; 3) anticipating zoonotic risks
by identifying the most relevant actions to be
implemented collectively. The aim of this pro-
ject is to provide information — so that public
policies can be used to develop sustainable,
societal actions and practices adapted to local
conditions—butalsoto produce a methodolog-
ical framework that can be adapted to other
West African socio-ecosystems, and even to
other settings beyond this region. This project
is part of the AfriCam programme, funded by
the international PREZODE initiative.

One of the keys to meeting the challenges of sustainable cities is to curb the zoo-
notic health risks associated with the intensive urbanisation under way in regions
of the Global South. In this context, the Eco Health approach appears to be fun-
damental in providing a holistic understanding of the multifactorial mechanisms
and processes at work in the relationship between zoonoses and urbanisation. This
integrated approach to health (combining interdisciplinary science, political deci-
sions and community action) is primarily based on research carried out in partner-
ship with local stakeholders, from the co-construction of projects through to the
contextualised implementation of solutions, and provides a means of identifying
the most relevant levers for integrated zoonoses monitoring.



SUSTAINABILITY
SCIENCE

UNDERSTAND, CO-CONSTRUCT, TRANSFORM

Volume 2

Collective thinking coordinated

by Olivier Dangles and Marie-Lise Sabrié

IRD Editions

French National Research Institute for Sustainable Development
Marseille, 2023



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

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

This publication is open-access and made available to the public under the terms of the Creative Commons license
CCBY-NC-ND 4.0, which can be viewed at https://creativecommons.org/licenses/by-nc-nd/4.o/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.

Qoce

© IRD, 2023
PDF version ISBN: g78-2-7099-3003-1



	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




