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Abstract

The health of our planet and humanity is threatened by biodiversity loss, disease and climate crises that are
unprecedented in human history, driven by our insatiable consumption and unsustainable production patterns,
particularly food systems. The One Health approach is a pathway to synergistically addressing outcomes in term of
health and sustainability, but gender issues at the One Health and biodiversity nexus are largely ignored.

By examining the roles and responsibilities of Indigenous and Local People, and especially women, in conserving
natural resources, and the social costs of living at the Human-Animal-Environment interface under current
conservation strategies, we show that women bear a disproportionate health, poverty and climate burden, despite
having pivotal roles in conserving biodiversity. To mitigate risks of emerging infectious diseases, food insecurity and
climate change impacts, a gender perspective has previously been proposed, but implementation lags behind.
Endemic zoonotic diseases, human-wildlife conflict and environmental pollution lack gender-sensitive frameworks.
We demonstrate that women can be powerful agents for change at all levels of society, from communities to
businesses, and policy-making institutions, but gender inequalities still persist.

We develop a framework for mainstreaming a gender-responsive and rights-based One Health approach, in order
to heal ourselves and nature. Using a leverage-points perspective, we suggest a change of paradigm, from the
pursuit of GDP and over-consumption, to a focus on human well-being and their reconnection with healthy
environments, using a One Health understanding of nature and health. We recommend learning from Indigenous
People to re-position ourselves within nature and to better conserve biodiversity. We also propose integration of
gender equity in leadership, the respect of human rights, women'’s rights (access to health care, healthy food, land
tenure, natural resources, education, and economic opportunities), and the rights of nature, through the
implementation of gender-responsive and rights-based One Health Action Plans, at policy-making level, in the
private sector and the civil society. As the COVID-19 pandemic continues to unveil deep socio-economic inequities
in the wealthiest economies and the vital role of nature in supporting our health, we argue to seize this
opportunity to build back better and improve resilience and sustainability by using a gender-responsive and rights-
based One Health approach.
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Background

A biodiversity crisis we failed to address

“Nature is angry. And we fool ourselves if we think we
can fool nature. Because nature always strikes back. And
around the world, nature is striking back with fury”,
stated A. Guterrez at the 2019 Climate Action Summit
[1], four months before the global SARS-CoV-2 pan-
demic [2]. The interrelated biodiversity, health and cli-
mate crises that we face are unprecedented in human
history, and the health of our planet and our future have
never been so threatened. Biodiversity, the very basis of
ecosystem functioning and resilience, is currently being
lost at a magnitude that threatens Earth's ability to sus-
tain future human life [3-5]. Scientists across disciplines
agree that humanity is on an environmental precipice.
The disintegration of the planet’s life-supporting func-
tions is now more obvious to the world, as climate
change and the destruction of some of the most em-
blematic ecosystems impacts the world’s population and
global health, triggering the declaration of a planet
emergency crisis [6], the magnitude of which has been
fully revealed by the SARS-CoV-2 pandemic.

Exponential increases in resource extraction, com-
bined with intensive production patterns and unsustain-
ably high consumption levels, have resulted in massive
land degradation, biodiversity loss, overexploitation and
stock depletion of natural resources, pollution, emer-
gence of infectious and the surge in non-communicable
diseases, and climate change [4, 7]. Intensification of
food production systems, associated with the “Green
Revolution’s” aim of preventing widespread food inse-
curity, has lifted millions of people out of poverty [8, 9].
However, land conversion for agriculture is now known
to have the highest relative impact on ecosystem degrad-
ation compared to other drivers, which include exploit-
ation of organisms, climate change, pollution and
invasive alien species [10]. Since these drivers result
from a number of often interconnected underlying
factors, which may be demographic, sociocultural, eco-
nomic, technological, political or institutional, they can
lead to unintended consequences, especially on nature,
gender and human rights.

Whether marine or terrestrial, natural systems are be-
ing destroyed, converted or manipulated to accommo-
date the insatiable demand for infrastructure, services,
food, energy and profit that relate to the economic
growth and consumerism of growing populations [11].
World population growth predicted to reach nearly 10
billion by 2050, will inevitably drive further extraction of
natural resources from the remaining biodiverse land-
scapes, in order to satisfy developing economies and sus-
tain old ones [12].

More than one third of the Earth’s land surface is now
devoted to croplands and grazing lands, and as a
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consequence half of the world’s temperate and tropical
forests, home to 80% of the world’s terrestrial biodiver-
sity, have been cleared [4]. Recent fires in the Amazon
and on other continents threaten to trigger a tipping
point, leading to irreversible changes in regional and glo-
bal weather patterns, consequently depriving a million
indigenous people of their homes and livelihoods. Since
the start of the modern era, 87% of wetlands, which act
as a greenhouse gases regulator and a natural buffer
against extreme weather events for millions of people,
have been lost through irreversible conversion [4]. Simi-
larly, drylands, which make up more than 40% of the
Earth’s surface, are increasingly being cultivated, thereby
accelerating desertification and leading to extreme water
stress, which now affects a quarter of the world popula-
tion, and drives political instability and migration [13].

By damming two thirds of the world’s rivers, mainly to
irrigate non-locally adapted crop varieties and to pro-
duce energy exacerbated by overexploitation, we have
lost most freshwater fish populations [4]. Similarly, hav-
ing depleted the oceans’ fish stocks and exploited more
than 90% of the world’s fisheries beyond sustainability,
oceans are now perceived as emunctory organs that are
suffering from deoxygenation, nutrient loading and
massive plastic pollution, at all trophic levels, as well as
the effects of climate change [14, 15]. The rapid and
massive expansion of hidden “dead zones” and of float-
ing garbage islands throughout the oceans, and the
detection of microplastics in several species across the
marine food web, including ourselves, are symptoms of
the insatiable consumptive lifestyles in the most affluent
as well as developing economies [16, 17].

At a species level, around one million animal and plant
species are now threatened with extinction and the sixth
mass extinction is considered to have started [18].
Extinction rates are about a thousand times those of
pre-human times and populations of land vertebrates
have declined of 60% between 1970 and 2014, across all
countries of the globe, irrespective of national income or
status of socioeconomic development [18].

By failing to acknowledge our interconnectivity with
the natural world, and how vital biodiversity is to life, we
lose perspective on the changes in microbial biodiversity
and emerging pathogens that can ultimately lead to a
global health crisis. The COVID-19 pandemic is an ul-
timate warning signal to humanity that we need to re-
position ourselves within nature and to adopt a much
humbler and caring attitude. Efforts to reconnect with
nature have been largely insufficient, partly due to the
increased complexity in global resource systems, which
limits people’s understanding of the impacts of their ac-
tivities on nature [19]. These efforts are also hampered
by the processes of urbanization and reduced access to
green spaces, as well as an increased use of digital
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connectedness and artificial intelligence, which rein-
forces humans’ anthropocentric view of life. However,
with the COVID-19 pandemic and the indisputable
evidence that our unsustainable consumption and
production patterns are key drivers of biodiversity loss
and disease emergence, it is now clear that we cannot
continue “business as usual” [4].

An old development paradigm drove our ill-health
The requirement to feed a growing global population
and a rising demand for animal source foods, are reasons
still used to promote and defend the clearing of massive
land areas for intensive agriculture, which is one of the
main drivers of biodiversity loss and emergence of new
infectious diseases [4, 20]. Today’s food systems are un-
balanced, as they fail to address the double burden of
under- and overnutrition in many populations, where
women carry most of the health and poverty burden
[21]. Moving from a natural food system based diet,
using a diversity of seasonally available foodstuffs, to-
wards the modern diet, consuming manufactured highly
processed, high-density, high sugar content, and homog-
enized food, that rely on three staple crops (rice, wheat
and maize), has contributed substantially to non-
communicable diseases (NCDs) prevalence and global
health challenges [22]. Globally, 39% of the world popu-
lation is overweight with steep trends among adults and
school-age children, increasing their risks of cancer, dia-
betes mellitus and cardio-vascular diseases making an
unhealthy diet the leading risk factor for deaths world-
wide [23]. Such underlying health conditions, like hyper-
tension or diabetes mellitus, now also appear to be
associated with a more severe progression of the
COVID-19 disease in infected patients [24].
Simultaneously, hunger is increasing again after a
decade-long decline, affecting 820 million people, with
slightly higher prevalence rates across all continents in
women than in men [23]. Gender-based differences in
communities of low socioeconomic status, associated with
poor nutrition and low education levels, contribute to
maintain poverty cycles, in which children fail to reach
their genetic potential. The cumulative negative effects
across generations lead to a vicious spiral of increasing
health problems and diminishing productivity [21]. Girls
affected by poor growth, both in foetal and early life, are
more likely to give birth to low-birthweight babies, thus
projecting poor nutrition and increased risk of NCDs to
the next generation [25]. Similarly, but at the opposite
extreme, obesity in women can be perpetuated into future
generations, since being overweight during pregnancy in-
creases the risk of the child becoming obese or overweight
later in life [26]. A gender-sensitive, systems approach is
urgently required to address effectively the growing prob-
lem of malnutrition and NCDs [23].
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Externalities associated with fossil fuel based energy
production represents one of the greatest environmental
health risks. Air pollution is associated with more than
seven million deaths worldwide and plays a role in in-
creasing the risks of stroke, diabetes, lung cancer and
chronic lung diseases [27]. As with most other environ-
mental health risks, the burden falls hardest on the most
vulnerable and exposed in societies, including women
and children for whom such health challenges are a mat-
ter of life and death [28]. Indoor pollution from the
burning of solid fuel, which is still used by 3 billion
people, is the greatest silent killer of women and girls in
Low-to-Middle-Income Countries (LMICs), where gen-
der roles dictate that women and girls prepare meals in
poorly ventilated kitchens (more than 60% of the 3.8
million premature deaths from household air pollution
are among women and children) [29]. Women’s status
was identified to be a robust predictor of solid fuel use,
and improved women’s status also correlated directly
with lower female to male indoor air pollution deaths ra-
tios, and indirectly with reduced female death prevalence
through lower solid fuel dependence [28].

Animal and plant diseases have also evolved at increas-
ing speed in domestic animal breeds and crop varieties
of limited genetic diversity, which are industrially
produced and managed at densities requiring continuous
use of vaccines and pharmaceuticals in livestock and the
frequent application of pesticides on crops. Conse-
quently, environmental pollution and drug-resistant
pathogens have become an integral part of the risk frame
of industrialized food systems [30]. Health gains of more
than a hundred years in drugs and anti-microbial devel-
opment are now in jeopardy with a current burden of
Antimicrobial Resistance (AMR) estimated at 700,000
deaths annually and a projected one of 10 million deaths
by 2050 [31, 32]. Disadvantaged populations and espe-
cially women and children living in remote rural areas,
with a lack of adequate water, sanitation facilities and
appropriate healthcare, may face greater exposure to
pathogens and increased vulnerability if they contract an
antibiotic resistant infection [33].

Integrated One Health sciences and policies
Understanding that the health of people is inevitably
linked to the health of ecosystems is not a new concept.
The holistic healing practitioners in China and India
propagated a healthy way of living in harmony with na-
ture as far back as 5000 years ago. For the last 20 years,
the fields of Ecohealth, One Health, and Planetary
Health, have (re-)emerged and formally acknowledged
the need to recognize that human, animal and environ-
mental health are inextricably connected.

One Health and Ecohealth converge in promoting a
paradigm shift towards a system approach with a focus
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of restoring resilience of biological systems at all scales
[34]. The Planetary Health approach promotes the devel-
opment of integrated policy solutions that address envir-
onmental sustainability together with human health [11].
These new fields have allowed the gathering of scientific
evidence on how humans have contributed to the ill-
state of our planet and how the health of ecosystems
and the diversity of nature is foundational to our health
[11, 19]. Such system thinking will help in rebuilding a
jigsaw of disintegrated pieces for which we are still
missing many of the connections, as further complex
ecological processes and interactions that sustain all life
forms are still to be discovered.

Implementing integrated health approaches delivers
added value and multiple outcomes in term of sustain-
ability, health, welfare, equity, and effectiveness [35].
Given the diversity of One Health initiatives, there is no
single outcome that can summarize One Health
endeavors but rather a wide range of different outcomes
and impacts, expected as well as unexpected, that
include disciplinary, interdisciplinary and One Health
outcomes and impacts [35]. The framework developed
by the EU COST Action “Network for Evaluation of
One Health”, now Network for Ecohealth and One
Health, allows for capturing such impacts and evaluating
One Health initiatives.

There are case studies of using a One Health approach
to manage successfully endemic zoonotic diseases [36,
37]. A One Health approach also proved critical in im-
proving understanding of the origin and drivers of the
emergence of diseases such as SARS, MERS and in help-
ing to contain the outbreaks efficiently [38]. The PRED
ICT project initiated in 2009 also made very significant
contributions to understand emerging viral threats and
to strengthen global surveillance of such threats [39]. In
the context of the global public health emergency caused
by the COVID-19 pandemic, the One Health approach
is now being recognized as the way forward to address
current and future emerging pathogens threats [37, 38].

On the policy side, the creation of instruments aimed
at guiding development such as the 2030 Agenda for
Sustainable Development has enabled pathways to ad-
dress the deep systemic changes required. By reflecting a
wide range of environmental, societal and economic
concerns that are all inter-linked and embedded into
each other, the 2030 Agenda proposes a holistic ap-
proach, although some of the Sustainable Development
Goals (SDGs) are antagonistic to each other in the con-
text of the current political economies [34]. This is an
irony, but symptomatic of the tensions in growth-based
economies, and reflective of the superficial interest in
nature, which persists in global communities. The SDGs
show a strong commitment towards sustainability, but
effective progress made towards achieving the 2030
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Agenda is slower than needed in many areas to meet the
targets, largely because the lack of empowerment of the
most vulnerable groups including women [40].

The gender dimension of the 2030 Agenda has now
been fully recognized and gender equality has been
identified as fundamental to delivering the SDGs and
mitigating climate change [41, 42]. The need to take a
gender and equity focus in efforts to protect and im-
prove population health is also mentioned in a variety of
mandates and instruments, including WHO’s most re-
cent 13th General Programme of Work (2019-2023)
[43]. In the current COVID-19 pandemic context, there
has also been a call to address gender and health inequi-
ties, in order to respond to the outbreak effectively [44].

In the One Health policy domain, the gender dimen-
sion is only succinctly recognized as being an important
cross-cutting dimension in operationalizing One Health,
with the need to consider gender in developing commu-
nication strategies and in the development, implementa-
tion and evaluation of country plans [45]. Some One
Health networks, such as Africa One Health University
Network (AFROHUN), recognize the role and import-
ance of addressing gender issues in One Health. In re-
sponse, they have developed a Gender, One Health and
Infectious Disease short course to apply gender analysis
tools to disease surveillance, response, and control [46].
The relevance of integrating a gender dimension in Eco-
health and of using gender analysis tools in a One
Health approach to infectious disease surveillance, re-
sponse and control, have also been suggested [47, 48]. In
reality, the One Health/Ecohealth community, in
addition to those in conservation and development, are
still failing to consider the critical importance of adopt-
ing and implementing a gender-sensitive One Health ap-
proach, not only to respect a human-rights dimension
but also to bring transformative change in finding new
sustainable pathways to the environmental, health and
climate crisis that we are facing. In one of the most re-
cent institutional frameworks proposed to fundamentally
change the agricultural landscape in the context of
SD@G2, there is not even a single mention of gender is-
sues [49].

This paper originates from work conducted by the
main authors, J. Garnier and R. Kock, in the context of
biodiversity and wildlife conservation and One Health
projects in Africa mainly and further developed in the
context of NEOH (Network for Ecohealth and One
Health; previously called Network for Evaluation of One
Health). We first describe some of the social costs borne
by Indigenous People and Local Communities living in
biodiverse areas and around protected areas, as well as
their relationship to nature, before reviewing the main
roles and responsibilities that women in these communi-
ties have in managing natural resources, which exposes
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them to an increased health burden, but make them play
a critical role in conserving biodiversity. We then sug-
gest a set of recommendations for mainstreaming a One
Health approach, based on the respect of human rights,
the rights of nature and gender equity at all levels, from
policy-making institutions to private sector and civil so-
ciety, embedded in a framework whose ultimate goal
aim is to reposition ourselves within nature to care and
protect it and ultimately improve well-being for all.

A proposal for human-rights and gender-
responsive One Health
Supporting evidence is summarized in Table 1.

Conserving biodiversity needs a holistic approach - we
need to learn from indigenous people and local
communities (IPLCs)
Since the Convention on Biological Diversity in 1992,
international commitments to halt biodiversity loss have
been upscaled with the 2020 Aichi Biodiversity Targets
and the 2030 Agenda for Sustainable Development.
Main conservation policies implemented so far have
largely focused on creating conservation areas that limit
human use and access to such areas. In fact, Protected
Areas coverage is the main conservation indicator used
at national level. Some notable progress has at least been
documented, with 15% of terrestrial and freshwater envi-
ronments, and 6.3% of the world’s oceans now being
protected [4]. But in face of mounting evidence showing
nature’s dramatic decline, it is clear that the reality on
the ground is a lot more complex and that many conser-
vation initiatives have failed to be sustainable. The main
drivers include land use changes associated with our
consumption patterns and overexploitation of species,
but a critical issue is the lack of recognition that Indi-
genous People and Local Communities’ (IPLCs) are the
cornerstone of biodiversity and wildlands conservation.
Indigenous people own, occupy or manage land which
holds 80% of the planet’s biodiversity and intersects with
about 40% of all terrestrial protected areas and ecologic-
ally intact landscapes [110]. Biodiversity conservation
therefore cannot be dissociated from the stewardship of
indigenous people over some of the world’s most diverse
and valuable natural resources. At least 370 million
people define themselves as indigenous, based on an un-
derstanding of self-identification as such, of a historically

'Indigenous peoples and local communities (IPLCs) are, typically,
ethnic groups who are descended from and identify with the original
inhabitants of a given region, in contrast to groups that have settled,
occupied or colonized the area more recently. According to the United
Nations, a modern understanding of the term “indigenous” is also
based on a strong link to surrounding natural resources, distinct
languages and culture, a resolve to maintain their ancestral
environments and systems as distinctive peoples.
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distinct culture dating back to pre-colonial times, the
use of distinct languages, and a strong link to surround-
ing natural resources [111]. Their vital role as managers
and guardians of the world’s biodiversity is starting to be
recognized, but will only be fulfilled if their land rights
and self-determination can be secured, respected and
supported [78]. Being the original inhabitants of a given
regions, IPLCs should have the right to be considered as
the true custodians of biodiversity, but in reality they are
deprived from most of their land rights to access re-
sources [4]. Indigenous people constitute around one-
third of the world’s extremely rural poor people [111],
and bear many of the costs associated with living condi-
tions and risks emerging at the Human-Animal-
Environment interface.

Costs of living at the interface

Emerging infectious diseases (EIDs) A greater expos-
ure to pathogens with a growing risk of disease trans-
mission between humans, domestic animals and wildlife,
contributes to poor health status and increased poverty
of local communities, and to the risk of global pan-
demics of major importance, as currently experienced
with SARS-CoV-2. Some human EIDs originate from in-
fection with natural microbes, which cause no ill health
in their wildlife hosts. However, when they spillover they
may infect humans directly (Marburg), or via other ani-
mal species (HIV, avian flu, MERS-CoV), through gen-
etic modification, amplification and increased virulence.
Their emergence involves dynamic interactions among
populations of wildlife, livestock and people, driven by
human induced changes in the environment and degrad-
ation of ecosystems [50, 51]. While details of the under-
lying mechanisms and drivers of EIDs remains unclear,
zoonotic EIDs are more likely to occur in regions with
higher human and domestic animal populations dens-
ities and greater wildlife diversity, especially in fragmen-
ted tropical forests and wildlife markets [37, 52, 53].

The multiple gender dimensions of some EIDs, such
as Ebola and HIV, are now acknowledged but EIDs are
fairly recent diseases, with evolving epidemiology, which
complicates the understanding of sex and gender-related
risks factors. Gender analytical frameworks have been
suggested to investigate the influence of sex and gender
on vulnerability, exposure, response to infection and to
public health interventions, but their implementation is
still lagging behind, contributing to the maintenance of
gender inequities and poverty cycles, thereby making
disease eradication more difficult. With Ebola, gender-
based differences in exposure occur at different stages of
the outbreak in relation to gender specific activities. It
appears that men in contact with infected primates,
often hunters, became infected at the onset of the
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Table 1 Summary of challenges, risks and gender roles that were examined at the interface Human / Animal / Wildlife, with some
known gender-sensitive and rights-based measures and their known outcomes

Challenges /Risks at the interface

Characteristics

References

Emerging Infectious Disease

Endemic Zoonotic Diseases

Pollution with endocrine disrupters’ chemicals (EDC)

Human-Wildlife Conflict

Poor access to natural resources and health care
for Indigenous People, Local Communities, ethnic
minorities

Food insecurity

Climate change

Women'’s roles at the interface

Agriculture

Health care

Plant biodiversity

Livestock

Other natural resources

Examples of gender-sensitive and/or rights-based
measures

Community-based governance systems for natural
resources

Recognition of indigenous management systems of
natural resources

Granting legal rights to ecosystems

Vision of well- being of communities -Buen Vivir- in
relation to their cultural and natural environment

Increased risks in regions with higher human densities and fragmented
habitats, wildlife markets.

Identification of sex-based (e.g. pregnancy)

and gender-based differences in risks and exposure between men and
women (e.g. hunters, women with wild meat preparation, women as
family health carers etc).

Gender Analysis conducted for some EIDs (Ebola, Zika, HIV) & Training
initiated.

Needs integration of environmental component and implementation.

Increased risk in low resource settings.

Risks associated with gender roles have not been evaluated.
Literature review on brucellosis’ impact on women'’s reproductive life
found only one relevant reference.

Needs further investigating.

Regulations under-estimate health risks. Effects on reproductive life can
appear at the next generation. Needs further investigating.

Conflict arises from economic loss in agriculture, competition over food
and water resources, fatalities in communities already ranking as the
poorest in the world- No consideration of gendered impacts. Needs
further investigating.

Poverty sustained by discriminatory processes, with women and girls
bearing the burden of poverty and health care.

Sense of “Biocultural dislocation” contributes to poor health status.
Minority ethnic groups more severely affected by Covid-19 pandemic.
IPLC's rights need to be fully secured and their traditional knowledge
preserved.

One in 3 women affected by anemia.
Perpetuates poverty cycles.
Poorer access to services, technology, finances, land than men.

Increased vulnerability and impacts associated with gender roles.
Indigenous women particularly vulnerable through heavy reliance
on natural resources and racial discrimination.

Characteristics

Share of women in agriculture under-estimated, increasing, mainly
subsistence agriculture.

Represent > 75% of health care workers.

Both paid and unpaid.

Great barriers to health education and services with gender norms.
Economic weight perpetuates poverty cycle.

Broad ethnobotanical knowledge and use of plant biodiversity.
Wild plant harvesting used as a buffer from insecurity.
Home gardening and seed selection increase resilience.

Poultry often the only livestock under women'’s control, plays

a critical role in poverty reduction and in vulnerable households.
Role in selection and maintenance of breeds’ diversity.

Greater exposure to EID's risks.

Managing nearly all water-and energy-related aspects.
Increased risks of injuries, sexual and physical violence.

Known outcomes

Improved wealth and health of communities. Improved
conservation of natural resources.

Improved conservation and health.
Conservation of bio-cultural heritage.

Recognition of Indigenous People worldviews. New ways
to protect ecosystems incl. transboundary ones

Very strong environmental dimension with the Rights of
Nature inscribed in the constitution.

[37,47,
50-57]

[58-66]

[67-73]

[74-77]

[78-84]

[23, 41, 85]

[41, 42, 86,
871

References
[23, 88-90]

[91-94]

(95, 96]

[92-94, 97]

[29, 41, 98]

References

[76, 99, 100]

[101]

[102]

[103]
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Table 1 Summary of challenges, risks and gender roles that were examined at the interface Human / Animal / Wildlife, with some
known gender-sensitive and rights-based measures and their known outcomes (Continued)

Challenges /Risks at the interface Characteristics References
State aspirational goals of good health, well-being, New models of societal progress with a better recognition of [104]
quality education gender roles.
Women as head of state Common features cited as resilience, pragmatism, benevolence, trust [105]
in collective common sense, mutual aid and humility
Cited as better managers of the COVID-19 pandemic.
Presence of women law makers Advances in gender equality, education and health care issues incl. [24, 106-108]
Sexual and reproductive health, environmental issues, access to new
economic opportunities.
Gender equity in businesses Improve business outcomes, creativity and innovation, attracts talents. ~ [109]
Women more prone to social businesses.
Social and economic empowerment at Improved health, education and quality of life of families and society. [42, 87, 108]

household level

Breaks poverty cycles.

Consolidate women as agents of deep transformative change (more
concerned with environmental and climate issues than men).

outbreak, but as the outbreak progressed, more women
are exposed, due to specific roles as health carers (ei-
ther at home or in the health center), as traditional
healers, as midwives and as people who prepare the
body for burial [47, 54]. There are also various sex-
based differences associated with biological factors and
women’s reproductive life stages, with pregnancy being
a critical phase of increased vulnerability. Pregnant
women infected with Ebola are at increased risk of
abortion and neo-natal mortality whilst zika infection
during pregnancy can cause a wide range of foetal ab-
normalities [55, 56]. Lassa fever, an EID linked to agri-
culturalisation of the environment, has a high case
fatality rate in pregnancy, and is an important (and
likely underreported) cause of maternal deaths in Lassa
Fever-endemic areas in West African countries [57].

With SARS-CoV-2 it appears that, due to sex and gen-
der differences, men and women are affected differently.
Preliminary data analysis indicates there may be higher
death rates in men than women, although data is limited
to relatively few countries [112]. Sex related factors are
likely to be involved as differences in immune systems
between men and women are known to contribute to
infectious disease response [113]. Gender related
differences associated with risky behaviors (smoking,
drinking) and co-morbidity including hypertension, car-
diovascular disease and some chronic lung diseases
might also be associated with adverse outcomes in cases
with Covid-19 [114].

Endemic zoonotic diseases (ZDs) Gender issues for
more endemic ZDs such as brucellosis are yet to be inte-
grated in One Health frameworks. There are increased
risks of Neglected Zoonotic Diseases (NZDs) in low re-
source settings such as those surrounding conservation
areas, causing significant morbidity and mortality and
contributing to the burden of poverty. Brucellosis is the

most widespread ZD in the world and is considered as
an occupational disease for veterinarians, farmers and
other professions handling animal products like milk
and meat. It can be a major cause of abortions in cattle
and is also known to affect pregnant women, but gender
issues are only very rarely, if at all, examined. As part of
this review, we conducted a reference search on PubMed
for brucellosis publications between 2001 and 2018. Out
of 14,304 publications found, only 1.5% pertained to
health consequences of brucellosis on women’s repro-
ductive life, which included abortions, premature
delivery, intrauterine death, congenital brucellosis, mis-
scarriages, neonatal brucellosis [58—65]. A preliminary
review of these publications only detected one instance
where gender issues rather than sex-related health con-
sequences where examined: “One distinct characteristic
of the disease in this country is that the most cases are
noted in female patients, by contrast to the rest of the
world possibly reflecting an increased transmission as a
foodborne disease (via milk cosumption) or increased
participation of women in procedures associated with
brucellosis transmission (eg. milking)“ [66].

Pollution Chemicals from pollution that can interfere
with the normal development of human and wildlife, in-
cluding endocrine disrupters’ chemicals (EDC) have
been under scrutiny in the last decade. Examples of EDC
are pharmaceutical estrogens, e.g. diethylstilbestrol
(DES), polychlorinated biphenyls (used in the plastic in-
dustry), some pesticides, fungicides, phthalates, and also
some naturally occurring ones, such as phytoestrogens.
Recent results of the EU funded project EDC-MixRisk
(2015-2019) indicate that current regulation of man-
made chemicals, systematically underestimate health
risks associated with combined exposures to EDC [67].
The effects on human and wildlife may occur long after
the exposure, e.g. exposure to the fetus in the womb and
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effect in the reproductive apparatus of the developed
adult or in future generations [68]. Gender issues have
been brought into consideration in the EDC debate [69,
70] but need further investigation considering their
impacts in early pregnancy, fetal development and
genital malformations both in humans [71, 72] and in
wildlife [73].

Human-wildlife conflict (HWC) A great social cost
borne by Indigenous People and Local Communities is a
widespread Human-Wildlife Conflict, which will only in-
crease as human populations grow, wildlife habitats
shrink and competition over access to resources in-
creases [74]. Conflicts generally arise from economic
losses to agriculture, including loss of livestock through
predation and destruction of crops, but also from com-
petition over access to water and other resources, all of
which contribute to food insecurity, increased psycho-
logical stress and sometimes human death [74]. In India
at least one human life is lost every day due to conflict
with elephants and tigers, which is proportionately
smaller compared to lives lost from air pollution or car
accidents, but it leads to growing disapproval of conser-
vation measures and retaliatory injury or killing of ani-
mals [74]. The strong relationship that exists between
elephant poaching rates in conservation areas and the
poverty levels of communities living around conserva-
tion sites, illustrates the perversity of conservation strat-
egies which fail to address development issues in
communities which already rank among the poorest of
the globe [75].

The need for a more holistic approach to conservation
with more equal benefit sharing has been promoted for
some time through pioneering community-based conser-
vation schemes such as Campfire in Zimbabwe [99]. The
positive impacts of conservation on local people’s wealth
and health are most notable when there are community-
based conservation areas or multiple-use Protected
Areas allowing some form of resource use with
community-based governance systems [100]. However,
gender issues have been ignored when addressing HWC
or Community Based Natural Resource Management
(CBNRM) systems, despite the fact that women bear
many of the hidden costs associated with current con-
servation strategies. This is associated with the gender
division of labor (see next section), but also the invisible
costs of HWC in term of time, workload, nutritional sta-
tus and safety, which are mainly borne by women and
which easily go unnoticed by wildlife authorities and re-
searchers [76, 77].

Biocultural dislocation The dramatic health status of
many Indigenous Peoples is a product of social and
cultural exclusion, environmental degradation and
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contamination of ecosystems in which they live, com-
bined with a decline in access to traditional food and
health systems. Indigenous People can be up to 60%
poorer compared to benchmark populations in the same
countries and rates of malnutrition in indigenous chil-
dren can be double that of non-indigenous populations
in Latin America [79]. Separation from a sense of place
and identity associated with natural landscapes and bio-
diversity can create a sense of “biocultural dislocation”
[80], which has profound negative social, health and
psychological impacts on communities, through loss of
access to agrobiodiversity resources, social and culinary
traditions, and separation from traditional approaches to
health care. Indigenous peoples are even more vulner-
able now with the COVID-19 pandemic, owing to their
lack of adequate health and social services, racial
discrimination and significantly higher rates of non-
communicable diseases [81].

A human rights issue More broadly, access to natural
resources (including clean air, clean energy, drinking
water and natural food products), and to health care
should be treated as human rights issues, which are cen-
tral to the One Health concept. The depth, extent and
consequences of racial inequities in the most affluent
economies have now been fully exposed through the
COVID-19 pandemic. In the UK, minority ethnic groups
are reported to be to be disproportionately and more se-
verely affected by COVID-19 than the country’s white
majority. Patients from Black, Asian and Minority Ethnic
(BAME) communities were found to account for 34% of
critically ill COVID-19 patients nationally, despite con-
stituting 14% of the UK’s population [82]. Overall
deprivation was associated with worse coronavirus out-
comes, and a more detailed examination of the living en-
vironment revealed that air pollution was also positively
associated with an increase in COVID-19 cases and
deaths, in the UK and the Netherlands [83, 84]. Of con-
cern are the repercussions that the COVID-19 pandemic
has already had on access to sexual and reproductive
health and rights, which are fundamental to people’s
health and survival.

Water security is also a basic human right. Access to
potable water for sanitation and hygiene forms the basis
of disease prevention (exemplified by COVID-19’s first
line of defense measures), including food-, water- and
vector-borne diseases [34]. However, 2.2 billion people
are still living without access to safe drinking water and
climate change will aggravate water stress for the most
vulnerable ones [115]. Fair access to nutritious and
balanced natural food should also be recognized as a
human right since it is central to improved health and
wellbeing of the world’s population and better steward-
ship of the planet [21].
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Caring about nature and health: gender roles and
responsibilities are associated with unequal burdens and
access to opportunities

The concept of gender refers to the social and cultural
roles of males and females within a given society, which
are shaped by cultural and social factors. Sex is defined
as the biological characteristics that define men and
women [116]. Gender roles and responsibilities within a
family or society determine women’s workload and their
engagement in productive and reproductive activities, as
well as their vulnerability to health risks, biodiversity loss
and climate change.

Caring for food security and family health

Traditionally societies have been divided along a male /
female axis: those defined as female being usually allo-
cated primary responsibilities for domestic labor and
care of others in the family, while males are more identi-
fied with waged work and the duties of citizenship [88].
Women were associated with what is socially defined as
the “domestic” realm, or “reproductive” sphere, where
women carry out unpaid, home-based activities that en-
sure the maintenance and functioning of people within
households and contribute to the perpetuation of hu-
manity. In all but the most highly industrialized regions
of the world, the “reproductive” sphere occupied by
women is in reality a tremendously productive realm,
contributing to the majority of subsistence resources in
many rural areas [89]. Women in many LMICs continue
to stay in rural areas and work in agriculture, and as the
impacts of conflicts, HIV/AIDS and migration increase,
the female share of the agricultural labor force rises and
contributes to the agriculture feminization trend [90]. It
is estimated that women comprise an average of 48% of
the agricultural labor force, but their contribution is
under-estimated, as they are less likely to define their ac-
tivities (e.g. growing crops for food consumption) as
work, whereas men tend to generate income from agri-
cultural product sales [117].

Despite women’s key role in food systems and as the
main person responsible for household food preparation,
on which 85-90% of the time is spent, women tend to
be more food-insecure than men. In Africa, more than a
quarter of women above 15 years of age are experiencing
severe food insecurity, meaning they go for entire days
without eating, due to the lack of money or other
resources [23]. In rural areas of LMICs, women’s heavy
reliance on the goods and services provided by nature
for their subsistence and livelihood makes them dispro-
portionately affected by the loss of natural resources and
therefore less resilient to environmental changes. As
resources become scarcer, women are often the first to
go hungry, or they might have to choose cheaper and
less-healthy food that can lead to overweight and
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obesity. Anemia, an indicator of both poor nutrition and
health and which affects economic and social develop-
ment, currently affects one in three women of
reproductive age worldwide, and shows an increasing
prevalence [23]. During pregnancy, anemia increases
risks of perinatal and maternal mortality, low birth
weight and poor child growth and development from
which long term poverty will emerge [41]. Malnutrition
in women therefore contributes to perpetuating poverty
cycles. Yet women as agricultural producers face greater
constraints than their male counterparts in accessing es-
sential productive resources and services, technology,
market information and financial assets, while they are
under-represented in local institutions and governance
mechanisms, and tend to have less decision-making
power [97].

In addition, women are more exposed to health risks
of infectious diseases, in their roles as informal carers
for the health of children and other family members,
and in formal roles as paid health-care workers both at
community and health institution levels. Not surpris-
ingly, there have been more than twice as many cases of
COVID-19 among female health-care workers in Spain
compared to their male counterparts [95]. Women also
often face greater barriers to health information and ser-
vices, due to cultural gender norms such as economic
dependence, patriarchal structures and a greater burden
of domestic chores [118]. They also assume the emo-
tional weight of caring for the sick, often without any
psychological support, as well as an economic weight, as
they sacrifice their education and careers to this role,
perpetuating a vicious poverty circle associated with
poor education and poor health [41]. The inconspicuous
nature of the free labor of women in informal care roles
makes them even more invisible [96]. It is estimated that
women today contribute annually US$3 trillion to global
health care, half of which is in the form of unpaid care
work [85].

Caring for plant biodiversity

Wild plant harvesting plays an increasingly important
role in food security. They provide highly nutritious food
during the cultivated crop growing season, and at times
of uncertainty during unpredictable or extreme weather
events. However, these traditional food systems and gen-
der roles have been overlooked, as modern market econ-
omies have promoted consolidated agriculture, based on
few selected grains, producing cash crops for foreign
markets, which are usually grown by men and in the
process side-line women [117]. Until recently, research
on household food security failed to have a gender-
sensitive approach and to mention the contribution of
home gardening or wild plant use that arises from
women’s traditional knowledge [89].
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As primary users of the natural resource base, women
have a profound understanding of their environment
and a broad knowledge about biodiversity, containing
many insights into local species and ecosystems, gained
from centuries of practical experience. Over much of the
world, it is mainly women who are managing plant bio-
diversity, by managing the interface between wild and
domesticated edible plant species. They are wild plant
gatherers and managers, home gardeners and plant
domesticators, herbalists and healers and are custodians
of the whole seed cycle from selection, cleaning, storage
to identifying which seeds to plant each season [89].
They use a wide range of criteria such as drought resist-
ance, nutrition, taste, cooking time and storability when
they select their seed. Their ethnobotanical knowledge
allows to maintain the integrity of nutritional food
through specific post-harvest processes such as detoxifi-
cation or preservation of wild plant foods [89]. Through
continuous use and seed exchange, women maintain the
best genetic potential in their crops for dealing with
environmental stresses, pests and diseases, as well as
qualities, such as climate resilience, which are now para-
mount to future global food security.

Caring for livestock

Women play a prominent role in managing poultry and
other small livestock that are housed and fed within the
homestead, in contrast to the role men have in keeping
and marketing larger livestock [97]. In many LMICs,
poultry are often the only livestock under the independ-
ent control of women and also the most numerous live-
stock, contributing as much as 70% of total protein
production [91].

By owning these village poultry productions systems,
women engage in a relatively easy livestock management
activity that contributes to household food security and
income, and which is critical in poverty alleviation [92].
Since women are the main caretakers of family health,
these production systems play an important role in
vulnerable households such as female-headed ones and
households affected by HIV/AIDS, by providing women
with a source of income to carry out their tasks of
supporting people [93].

Women as managers of small livestock play an import-
ant role in the maintenance and selection of the most
adapted breeds to their changing environment. Village
chicken of indigenous species have many advantages in
comparison to commercial breeds as they require less
veterinary inputs, scavenge for food and are more likely
to survive in harsh environments [93]. With increasing
climate variability and increasing incidence of illness in
livestock, maintaining a healthy and diverse genetic
reservoir in food-producing animals is now crucial for
future food security [92].
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However, by managing small livestock and relying
on it for their livelihoods, women are exposed to
greater risks, whilst also playing a key role in the
epidemiology and prevention of zoonoses [94]. The
loss of their precious poultry assets through Newcas-
tle disease or avian influenza was found to deprive
women from their source of income and to affect
also the whole family poverty level and food security
[47].

Caring for other natural resources

Women intersect with every aspect of water, including
its access, management and water-related health risks in
households that lack access to a potable water source. In
8 out of 10 households with an off-premises water
source, women and girls are responsible for water collec-
tion [98]. On average, women in sub-Saharan Africa
spend 18 h a week gathering fuel and water, compared
to 5 h a week for those using clean fuels. Time spent on
water-related activities deprives women from accessing
education, earning an income and other critical liveli-
hood activities that support safe, productive and healthy
lives [28]. Collecting and carrying water while pregnant
can also lead to reproductive disorders. In an increas-
ingly water-stressed world where risks of political in-
stability or conflict over water are growing, water
management activities need to be gender-sensitive
throughout. Women also bear the largest health burden
from related fuel-gathering tasks, which are associated
with increased risks of injuries, animal attacks and
threats of physical or sexual violence [29] similar to risks
associated with water collection tasks.

Climate change has gender-differentiated impacts as
the skewed power relations and inequitable social
norms often increase women’s vulnerability to these
events. Overall, it is estimated that women and children
are 14 times more likely to die during natural disasters
than men [41]. Explanations for this include women be-
ing often less physically able than men to deal with
such situations, and their tendency to prioritize the
safety of children and household valuables, even in the
event of a warning being issued, often waiting for the
return of their relatives before they retreat to safety
[86]. However, there are also indirect impacts of
climate change on women’s lives which need to be
considered, such as agricultural productivity decline or
biodiversity loss due to droughts and post-disaster
gender-based violence [87]. Indigenous women have
been identified as particularly vulnerable to climate
change impacts, primarily due to their reliance on
natural resources for their livelihoods and the multiple
discriminations they face due to their gender, ethnicity
and level of poverty [42].
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A gender-responsive and rights-based One Health
framework for healing nature and ourselves

Sustainable development strategies must value the roles of
women, and that of indigenous and local communities,
and their contributions to society and nature, their rights
to healthy lives, and their rights to make their own deci-
sions. Without so, a shift to more peaceful, inclusive and
healthier societies, with sustainable economic paths and
adaptive processes to build resilience, will remain no more
than distant goals. The added benefits of adopting an inte-
grated One Health approach to improve health and foster
sustainable development for the Agenda 2030 have been
demonstrated [34]. Gender equality is known to be funda-
mental to delivering on the promise of the same Agenda,
which holds the potential of leaving no one behind and to
protect and fulfil the rights of all [41].

Our framework is based on a leverage points perspective
as originally developed by Meadows [119], one of the
world’s pioneers in research on sustainability in coupled
human-environment systems. This perspective is best
suited for finding the most important leverage points in
complex systems, such as the socio-ecological and eco-
nomic ones involved in the One Health approach.
Meadows differentiated deep leverage points, where inter-
ventions are difficult but bring about transformative
change, from shallow ones where interventions are easy,
but limited in their potential to bring about transformative
change. Following a simplification of deep leverage points
into two realms (Intent e.g. goals of a system, paradigm
etc.; and Design e.g. rules, powers to change system struc-
ture, structures of information flows) [120], we suggest
that the two most important leverage points to help heal
ourselves and nature are (Fig. 1):

a) A change of mind-set and paradigm, from a pursuit
of GDP and overconsumption, towards the well-
being of humans and their reconnection to healthy
environments using a holistic One Health
understanding of nature and health. We
recommend learning from Indigenous People and
preserving traditional knowledge to re-position
ourselves within nature and better conserve
biodiversity.

b) The integration of a gender-responsive and rights-
based One Health approach at all levels of society,
from policy-making to businesses and the civil
society, leading to gender equity and the respect of
the rights of nature, of women and of ethnic
minorities.

From overconsumption towards well-being and re-
connection to healthy environments

The pursuit of financial wealth by countries and corpor-
ate businesses is one of the main drivers behind the
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current societal and environmental challenges that in-
clude inequity, over-consumption, climate change and
biodiversity loss. Such wealth systems have shown their
limitations, and alternatives are needed, such as the glo-
bal “beyond GDP” movement which has emerged. With
aspirational goals like “good health and well-being” and
“quality education” as measures of progress, some coun-
tries like New Zealand, Wales, Scotland and others in
Latin America are developing models of societal pro-
gress where equitable and sustainable well-being is gov-
ernment’s ultimate goal [104]. The Organization for
Economic Co-operation and Development (OECD) has
constructed a Better Life Index, containing a range of
metrics that better reflect what constitutes and leads to
wellbeing, including trust, security, equality and sustain-
ably [121]. While these new models represent a major
step forward, they also need to integrate a reframing of
our position within nature.

We need to learn from Indigenous People and Local
people to re-position ourselves within nature and better
conserve biodiversity. Indigenous People acknowledge
that their health and well-being, way of life, values and
belief systems are entirely dependent on their respectful
and holistic relationship they have with nature. Their
culture, traditions and their artistic expressions are also
a reflection of this complex and intimate relationship.
Their worldview is one of being within nature rather
than separation between humanity and nature, one of in-
tegration and inter-connectedness of all living forms on
earth and the recognition that this inter-connectedness
equates to a moral responsibility to care for, live in har-
mony with, and respect the natural world [122]. Nature
is often given the status of a person, most often female,
such as Pacha Mamma in South America or Mother
Earth in First Nations. Recently, some ecosystems were
granted legal personhood, such as the Whanganui River
in New Zealand or the Ganges and Yamuna rivers in the
state of Uttarakhand in India, in order to re-empower
indigenous people to protect their ecosystems [102].

Indigenous management systems of natural resources,
based on traditional indigenous knowledge and a holistic
understanding of nature, have delivered remarkable con-
servation outcomes by sustaining and protecting genetic,
species and ecosystem diversity [101]. Although there
are dangers of reifying indigenous knowledge as an
answer to all the world’s environmental problems, har-
nessing traditional environmental knowledge for bio-
diversity conservation and climate change adaptation is
now increasingly recognized [123]. The relevance of in-
digenous knowledge systems, which are holistic and
dependent upon relationships between all living beings
cannot be ignored at a critical time when we need to re-
balance ecosystems, health systems and food systems by
implementing a One Health, system-thinking approach.
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POLICY MAKING

1.0ne Health (OH) Commissions
2.Gender & Rights-Based OH Analysis

(health, environment, agriculture,
research & education, gender equity )

3.Capacity Building
4.Gender-Responsive & Rights-Based OH Action Plan
5.Monitoring & Evaluation

Lever 1:VISION
-Well-Being

BUSINESSES
1.0ne Health (OH) Committees
2.Gender & Rights-Based OH Analysis
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3.Capacity Building
4.Gender-Responsive & Rights-Based OH Action Plan
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Lever 2: DESIGN

SUSTAINABILITY &
RESILIENCE
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Green

1.Women & families, ethnic minorities & Indigenous People
aware of their rights & risks at
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resources & landscapes, land tenure, nutritious fresh food,
drinking water, clean air, clean energy, health care, education
3. Increased participation in economic activities
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Fig. 1 A framework for mainstreaming gender-responsive and rights-based One Health to deliver improved well-being for all and healing of
nature. The framework uses a leverage points perspective for sustainability in complex systems [119, 120]. We suggest that the two most
important leverage points to help heal nature and ourselves are: 1. A change of mindset and paradigm, going from a pursuit of wealth, GDP and
overconsumption, towards a goal of well-being of humans and their re-connection to healthy and diverse ecosystems, using a holistic One Health
understanding of health and nature. This would build resilience in the face of climate change and risks of future pandemics. We recommend
learning from Indigenous People to re-position ourselves within nature and better conserve biodiversity. 2. The integration of gender equity in
leadership and the respects of the rights of nature, women and the most vulnerable, including minority ethnic groups and Indigenous People.
This leverage point requires actions at all levels (boxes on the left): Implementing a gender-responsive and rights-based One Health Action Plans
in policy-making institutions and businesses, as well as a fair access to natural resources and landscapes, clean air, water and energy, nutritious
fresh food, health care, land tenure and economic opportunities for women, ethnic minorities and Indigenous people by securing their rights. Ac-
tion on these two levers would greatly contribute to developing a Green Economy, to conserving and restoring biodiversity and adapting to cli-
mate change, and to reducing risks of future pandemics (see description in the body text and supporting evidence in Table 1)

economy

Biodiversity
conservation

Climate change
adaptation

Pandemic risks
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The aboriginal concept of Oneness, meaning health and
nature being one, epitomizes how we need to learn from
those who still have a holistic understanding and deep
respect for nature.

The Buen Vivir movement developed in Ecuador and
Bolivia has a vision which focuses on the wellbeing of
people within their community in relation to their spe-
cific cultural-natural environment and promotes the har-
monious coexistence between mankind and nature
[103]. It incorporates a strong environmental dimension
as the Rights of Nature are actually inscribed in their
constitutions. By re-constructing a system of knowledge
and living, based on elimination of the Nature-Society
dualism and the necessary interrelation of beings and
knowledges, this new paradigm offers an alternative to

the classical Western concept of development, based on
the individual pursuit of prosperity and success [103].
The Buen Vivir does not provide a replicable model to
all societies but rather it should be seen as a process in
continual evolution which offers new answers to post-
development challenges and which needs to be built in
each specific context.

Mainstreaming gender-responsive and human-rights-based
One Health

Mainstreaming a gender-responsive and human-rights-
based One Health approach to protecting nature, improv-
ing health and well-being and adapting to climate change,
would create an opportunity to influence the future direc-
tion of societies and help to overcome the multiple and
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inter-connected challenges faced by humanity today. By
One Health we mean a truly holistic and respectful ap-
proach which re-position humans as one element of na-
ture and re-establishes connections between these
elements rather than the anthropocentric, arrogant and si-
loed view of nature, which has contributed to the bio-
diversity, climate, health and economic crises we are now
facing. Gender-responsive implies processes and actions
to overcome gender biases. In order to achieve this, we
suggest that such mainstreaming needs to be undertaken
at all levels of societies (Fig. 1), from government levels to
private sector and civil society, after having removed gen-
der and social discrimination.

In order to mainstream a gender-responsive and
rights-based One Health approach at all levels of society,
we advocate the creation of gender equitable One
Health commissions and committees in both policy-
making institutions and businesses respectively. The
first step for these commissions is to examine the risks,
vulnerability, obstacles faced by women and the most
vulnerable, in terms of risks at the interface Human/
Animal/Environment, the respect of human rights and
a fair access to health care, education, leadership and
economic opportunities, and to natural resources and
natural landscapes. In businesses, the One Health com-
mittees will examine similar risks, obstacles and oppor-
tunities in the workforce and along supply chains, using
a comprehensive Gender and Rights-Based Analysis
[42, 124] . Following capacity building on the integra-
tion of gender equity and human rights in One Health
within government and businesses, gender-responsive
and rights-based One Health Action Plans will be de-
veloped and their progress will be monitored closely
through adequate monitoring and evaluation. A diver-
sity of outcomes can be expected at all levels as de-
scribed below and summarized in Table 1.

Policy-making level Despite some progress in bridging
the gender gap, there are still major inequities in polit-
ical and governance systems, which fail to address gen-
der issues and to ensure that policies deliver equal
outcomes for men and women. Globally, there are only
22 women in ministerial and parliamentary positions for
every 100 men [106]. Although working for gender
equality is obviously the responsibility of both male and
female policy-makers, women’s participation and leader-
ship in decision-making processes is known to lead to
policy reforms that advance gender equality and the
rights of women and girls [107]. The impact of women
politicians’ leadership on health, environmental and cli-
mate outcomes is well documented. In the U.S., women
lawmakers are more likely than men to sponsor bills re-
lated to education, health care and children issues [42,
108]. Correlations have been established between
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women in positions of political authority and lower car-
bon footprints as well as higher ratification of environ-
mental treaties [42]. When included in decision-making
relating to societal investment and resource use, women
more often than men make decisions based on the best
interests of children, family and community.

It might therefore not come as a surprise that under
the current pandemic context, the actions of female
leaders in countries such as Denmark, Germany and
New Zealand were cited as supporting evidence that
women were managing the crisis better than their male
counterparts. Resilience, pragmatism, benevolence, trust
in collective common sense, mutual aid and humility
were mentioned as common features of the success of
such women leaders. But these countries also rank high
on the Global Gender Gap Report, meaning that the
presence of female leadership is a reflection of more
egalitarian societies [105].

The health sector is rightly described as being “deliv-
ered by women and led by men” and is one of the worse
affected by gender inequality, as revealed by the current
pandemic [125, 126]. Women make up 70% of the health
workforce, but only 25% of global health organisations
have gender parity at senior management levels [85]. In
addition, the average gender pay gap is around 28% in
this sector, with occupational segregation and harass-
ment resulting in the weakening of health systems and
the delivery of health services [85]. There is no doubt
that health systems will be stronger when the women
who deliver them have an equal say in the design of na-
tional health plans, policies and systems, especially with
issues such as Sexual, Reproductive, Maternal, Newborn,
Child and Adolescent Health policies, where gender con-
siderations are often reduced to the collection of sex dis-
aggregated data [108].

In the conservation domain a few women now hold
top positions, but traditionally this workplace has been
dominated by a few voices, nearly all of them white and
male, reflecting the bigger issues of gender and cultural
bias that have contributed to hinder the sustainability of
conservation strategies [127]. Involving indigenous
people and especially women’s voices will not only en-
sure the integration of their perspectives and knowledge
in policy-making and implementation but it would en-
sure that the design of interventions fits with the reality
of the situation on the ground - something that has so
often been lacking.

The lack of access to leadership levels is one of the 10
“impact zones” that the McKinsey Global Institute iden-
tified as reflecting the seriousness of gender inequality
globally and where targeted action could move women
closer to parity [106]. The three biggest impact zones
identified to affect women globally are fewer legal rights
(affecting 2.5 billion women), time spent in unpaid care
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work (1.3 billion women), and violence against women
(723 million). Other impact zones include low maternal
and reproductive health, low labor-force participation in
quality jobs, unequal education levels, financial and
digital exclusion, and girl-child vulnerability, which are
in fact inter-related. While the World Economic Forum
estimates that it will take 81 years to close the gender
gap completely, the McKinsey Global Institute identified
a set of interventions that can accelerate gender gap
closure. Among them, laws and policies, together with
education and training, are considered to be the bedrock
of efforts to open doors to new businesses. Investment
in public infrastructures such as clean running water,
sanitation and more effective cooking fuel are also key,
allowing to reduce the amount of time women spend on
household chores and therefore allowing them to devote
more time to education and income-generating activities.

Businesses While governments and policy-making insti-
tutions certainly hold critical roles in shifting directions
to sustainability, gender and social inclusion, partnership
with the private sector, engaging multiple stakeholders,
is also key to drive a paradigm shift towards rights-based
One Health. The antagonistic role that businesses can
have for the 2030 Agenda under current political econ-
omies and the negative impacts that extractive industries
and agri-businesses have on health and nature are well
acknowledged [4]. Promoting gender equity in busi-
nesses is not only important as a human-rights issue,
but gender diversity has also been found to improve
business outcomes, attract talent and improve business’
creativity and innovation [109]. Although there is pro-
gress in the representation of women in corporate busi-
nesses, parity remains out of reach for women, and
particularly women of color, who are underrepresented
at every level [106]. Interestingly, the gender gap has
been found to decrease in social businesses which are
directly related to care, altruism and protection of
others, with more women starting a social business com-
pared to a purely commercial business with the sole pur-
pose of creating an economic benefit [128]. This can be
attributed to women being typically closer to social
issues in both their private and professional lives, as a
consequence of traditional gender roles inscribed in
societies.

Civil society At the household level, empowering
women to participate in decision-making is crucial to
improve health and quality of life for women and for
their families. Women with greater agency are more
likely to access health services, including reproductive
and maternal health, and to have fewer children that
have higher survival rates, receive better childcare at
home and receive health care when they need it [108].
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Healthy women and girls can in turn participate more
actively in society and take action to advance their own
interests, but the essential first step is for women to be
fully aware of their rights, including their rights to
health, which include four inter-related elements: avail-
ability, accessibility (non-discriminatory and affordable),
acceptability (respectful and gender-responsive) and
quality [108]. The importance of economically empower-
ing women in households, particularly poor ones headed
by widows or where men are absent, is also known to
greatly contribute to poverty reduction. When house-
holds have access to food, energy and particularly re-
newable energy, water and sanitation, then women can
devote more time to income generating activities as well
as education and leisure [87]. Another important area,
where closing the gender gap would have a significant
impact on poverty reduction, is agriculture and espe-
cially rights to land tenure, which could increase crop
production by 2 to 7.3% and lift hundreds of thousands
people out of poverty in many countries [87].

Promoting women as agents of change, to lead mitiga-
tion and adaptation efforts in the face of climate change,
is also essential. Women generally are more concerned
than men about climate change, they feel a greater need
for action in tackling climate change and are more likely
to change their behavior, while men have more trust in
technological solutions [42]. In LMICs which produce
fewer emissions and consume less than high income
countries but which are the most affected by climate
change, the integration of a gender perspective has led to
many positive outcomes of projects aiming at empowering
women economically, mitigating or adapting to climate
change and managing natural resources sustainably [42].

Acknowledging that women at all levels of society and
decision-making can be powerful agents of deep trans-
formative change and giving them equal rights and op-
portunities, represents the keystone to seeing a reversal
in the process that is currently threatening our
civilization, as demonstrated by the COVID-19 pan-
demic. While a sense of urgency is undoubtedly growing
in civil society, the divide between current political tra-
jectories is also increasing, representing a major threat
to the global commitment that is now required. We have
a unique window of opportunity to “Build Back Better”
now by creating more resilient, inclusive and sustainable
societies [129], but this depends on our ability to con-
serve and restore biodiversity and re-connect with na-
ture. As a wise old man in Africa once said, whilst facing
a life threatening event, “I hope that I'll be able to sur-
vive to see what happens next!”.

Conclusion
The current biodiversity, health and climate crisis that
humanity faces today has been driven by the old
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development paradigm, prioritizing the pursuit of
wealth and food security, leading to the decline of bio-
diversity and ecosystem services that sustain life and
good health. More than a century of conservation ef-
forts have not managed to halt this dramatic environ-
mental crisis. We argue that the integration of a gender
perspective together with the vision, traditional know-
ledge and needs of Indigenous Peoples and Local com-
munities, into a multi-sectoral One Health approach,
would greatly enhance biodiversity conservation, global
health and sustainable development outcomes. More
particularly, by reviewing the roles and responsibilities
that local and indigenous women hold in rural and
more traditional societies, we highlight their pivotal
role in managing and conserving natural resources, but
also the disproportionate social costs and health burden
that they bear in relation to men. By examining the
multiple challenges that emerge at the Human-Animal-
Environment interface, we found that the integration of
a gender perspective has been initiated for some emer-
ging infectious diseases and climate change issues, but
that the implementation is lagging behind, as demon-
strated during the COVID-19 pandemic. For other so-
cial costs, which include endemic ZDs (e.g. brucellosis),
pollution, Human-Wildlife Conflict and the restricted
access to natural resources, and that are borne by
people living at the interface, the consideration of a
gender perspective is mainly absent. The One Health
approach provides a unique opportunity to address the
multiple and inter-connected challenges we currently
face, including risks of pandemics, biodiversity loss and
climate change, but gender inequities are still prevalent
at all levels of societies and particularly in the health
sector. By illustrating how women can be agents of
change in their communities, in the political domain or
in the private sector, we suggest in a framework that
mainstreaming a gender-responsive and rights-based
One Health approach at all levels could help reverse
the inter-dependent processes of environmental, health
and climate degradation, and move towards building re-
silience of humanity and nature.
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