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Summary

In recent years, the importance of working holistically on the global One Health and One
Welfare agendas has become evident. The success of these policies in addressing
shared challenges depends on a science-based global strategy for animal welfare that
allows local efforts to resolve conflicts related to how human beings take advantage of
natural resources, including domestic and wild animals. These policies need to be
developed jointly by the World Organisation for Animal Health, the World Health
Organization and the Food and Agriculture Organization of the United Nations and in line
with the United Nations’ Sustainable Development Goals. They should be based on
scientific evidence, gathered from existing information and through transdisciplinary
research, to quantify synergies and trade-offs between environmental, social, economic
and animal welfare criteria. This approach will make it possible to articulate and
implement local policies and solutions associating animal welfare with efficient and
sustainable livestock production, biodiversity conservation and disease prevention,
mitigation of greenhouse gas emissions and climate change, economic and rural
development, biomedical research based on ethical principles, and responsible animal
ownership.
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Introduction
One Health—-One Welfare

For more than a decade, there has been talk of the importance of strengthening the links
between animal and human health and implementing a One Health agenda at a global
level [1]. This concept is based on the triad of public health, animal health and ecosystem
health. The latter term, although difficult to define, refers to a ‘healthy’ ecosystem in
which ecological processes and the provision of environmental services (e.g. carbon
sequestration, biodiversity and disease prevention, pollination, clean water, food) are
preserved and guaranteed. The concept of Ecohealth refers to the interaction between
environmental conservation and human health [2] and measures how biodiversity loss,
climate change and water pollution, among other environmental factors, influence
outbreaks of infectious and non-infectious diseases; this topic has become increasingly
relevant as a result of the SARS-CoV-2 coronavirus pandemic. Undoubtedly, the
scientific approach to animal welfare has a close relationship with this triad, in particular
with animal health and ecosystem health, since animals’ biological systems of response
to environmental challenges, including mental states, behaviour and physiological
responses to stress and pain, are closely linked to the immune response and
mechanisms of disease transmission, as well as to the incidence and prevalence of
infectious and non-infectious diseases.

Recently, the importance of implementing a One Welfare agenda with the aim of
improving human, social and animal welfare has been integrated into the global
discussion [3]. Although the One Welfare approach does not explicitly emphasise
ecosystem health, it integrates the environmental agenda by explaining how the
conservation of natural resources, environmental sustainability and, in general, the
provision of ecosystem services affect social and animal welfare.

Both agendas, One Health and One Welfare, emphasise the interaction between human
and animal health but at the same time integrate the environmental or ecological
component. In both cases, in order for successful global policies to be designed and
implemented, it is very important to apply the science of animal welfare correctly and
thus standardise a clear and scientific language that translates into a comprehensive
global policy, ideally developed by the World Organisation for Animal Health (WOAH),
the World Health Organization (WHO) and the Food and Agriculture Organization of the
United Nations (FAO) and complemented by the Sustainable Development Goals
outlined in the United Nations’ 2030 Agenda. These policies will need to be articulated
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effectively to enable the implementation of science-based local policies and solutions
that will incentivise stakeholders.

Scientific basis for animal welfare

Animal welfare is a scientific discipline that gained importance during the second half of
the 20th century. In its beginnings, the study of animal welfare focused on the biological
study of animal behaviour [4], but it has progressively become an interdisciplinary
science, encompassing, in addition to ethology and physiology, pathology, health and
epidemiology, immunology, endocrinology and neuroscience [5]. WOAH’s definition, ‘the
physical and mental state of an animal in relation to the conditions in which it lives and
dies’, is based on a term [6] that refers to systems for coping with environmental
challenges including emotional states, behaviour, and pathophysiological responses and
their effects. This approach integrates the components of biological functioning,
‘naturalness’ and feelings. It is important to emphasise that there is currently a growing
interest in studying positive emotional states and not just negative ones [7].

Scope of animal welfare policies: local solutions to global
problems

Animal welfare, sustainable livestock production and food security

Food security refers to everyone’s access to sufficient and safe food to lead a healthy
life [8]. It requires a reliable source of food and resources to buy it. The world population
has been projected to reach 9.6 billion by 2050 [9]. In parallel with this increase, the
demand for food of animal origin is expected to grow. Today, more than one billion people
are food insecure [9], a number that will increase as the world’s population increases. To
correct this, it is necessary to improve the distribution and storage of food to reduce
waste and thus understand how much food production needs to increase [5]. As a result
of the pressure that this demand for animal and agricultural production will place on
natural resources, sustainability has become the primary paradigm in food production.
Livestock farming has been associated with increased greenhouse gas emissions,
deforestation, loss of biodiversity and pollution of water bodies [10,11]. Hence, there is
a need to intensify livestock production using systems that are efficient and sustainable,
ensuring the protection of ecosystems and addressing social and animal welfare
conflicts. In this context, animal welfare is part of a complex matrix of sustainability
criteria and should be seen as a crucial element for sustainable animal production, from
moral, economic and future markets points of view [12].
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Thus, there is an urgent need for globally sustainable food systems [13]. The main
emphasis has been on economic and environmental sustainability, but ethical and social
sustainability is also a critical element [14].

The projected increase in animal production will be achieved by higher numbers of
animals and increased productivity, but there will also be a shift from a diet of animal
products to crop-based food, either because of concerns about animal welfare, which
are present in all cultures [15], or sustainability, or for perceived health benefits
associated with a plant-based diet [5,16].

Global policies must implement local solutions to integrate animal welfare as an essential
component of sustainability and food security. This is very important because systems
are implemented or adapted in a dynamic and economically interconnected world, and
care must be taken to develop systems according to the cultural needs of a region and
refrain from imposing practices developed in other cultural contexts [17]. In many cases,
integrating animal welfare into livestock production systems can result in increased
biodiversity, habitat restoration and the recovery of traditional production systems that
improve the quality of life for people and animals [12], for example by incorporating
working animals and thus reducing the use of fossil fuels.

Animal welfare and conservation

Within the scientific community, it has long been perceived that the concept of animal
welfare may conflict with the concept of conservation. There are several explanations for
this. On one hand, efforts made for in situ conservation are related to practices that
compromise the well-being of individual animals within a population, such as hunting
practices, removal of individuals or ecological tourism. In these cases, and as in many
areas related to the application of animal welfare science, there is a moral dilemma that
requires a scientific approach to measure and quantify the synergies or trade-offs of
these practices and to propose a science-based agenda that benefits the majority of
individuals within a population, allowing the population to remain healthy while ensuring
conditions that translate into a ‘healthy’ ecosystem. On the other hand, many
conservation biologists define the concept of animal welfare as synonymous with animal
protection, ignoring the scientific basis of the concept of animal welfare. If one uses the
WOAH definition of animal welfare, referring to the biological condition of the individual
in relation to the way in which it faces environmental challenges, not only do the two
approaches not conflict, but also animal welfare becomes an important tool for in situ
and ex situ conservation.
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While the concept of animal welfare refers to individuals and conservation refers to
populations, communities or ecosystems, in the case of in situ conservation,
anthropogenic practices cause welfare problems for individuals as well as populations
and communities. The growth of agricultural and industrial activities has increased the
rates of destruction of ecosystems, causing habitat fragmentation. As well as potential
direct effects on animal welfare, such as increased mortality, fragmentation can also
impact animal welfare at population and evolutionary levels and, as a consequence,
decrease biological diversity worldwide [18]. Ecosystem fragmentation is one of the most
severe environmental problems and can have irreversible consequences. The
fragmentation of natural vegetation generally has very severe impacts on the physical
and biological environment, such as changes in the water cycle and chemical elements
in the soil, as well as in temperature and erosion. These physical changes in turn cause
biotic changes by generating environments that are favourable for species extinction and
for the proliferation of exotic species and generalist species that are tolerant to
disturbance. Generalist species can displace other species through mechanisms such
as competition and predation, and potentially by the introduction of infectious agents.

When a habitat fragment is smaller, there is a higher population density and greater intra-
and inter-species competition for resources, and as a consequence, there are higher
levels of stress in the animals. The impairment of the immune response by prolonged
stress and the rate of contact between individuals of different species, including domestic
animals, facilitates the transmission of certain infectious agents with risk to animal and
public health [19].

However, in the case of ex situ conservation, the types of challenges that animals face
are more related to states of chronic stress as a result of different forms of captivity. In
this sense, it is very important to generate more scientific information on the biological
needs, including behaviour, of non-domestic species that are kept in captivity for
breeding or rehabilitation purposes.

In conclusion, there are numerous global problems related to wildlife removal, illegal
wildlife trade, changing ecosystem fragmentation and inefficient management plans for
the use of wildlife. Hence, there is an urgent need to work more on issues related to the
interaction between animal welfare science and conservation. While these areas are
frequently perceived as conflicting, they should not be. Animal welfare science is a tool
for implementing successful conservation programmes. In this sense, there are many

opportunities to link information on animal behaviour and welfare and conservation
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biology in order to develop and promote global policies and define action strategies for
resolution of local conflicts.

Animal welfare, rural development and social benefit

According to WOAH, working equids are donkeys, horses and mules that are intended
for or used in traction, transport and income generation [20]. Globally, it is estimated that
there are more than 115 million equids [21], most of which contribute significantly to the
livelihoods of rural communities, carrying water and fodder for livestock, agricultural
products and other important household items [22]. In addition, equids participate in
draught work, mainly for agricultural activities such as tilling the land. In 2017, WOAH
developed Chapter 7.12. of the Terrestrial Animal Health Code (Terrestrial Code)
establishing guidelines to ensure the welfare of working equids [20]. For working animals,
it is also essential to consider the various forms of human—animal interaction and how
they can affect both animal and human welfare [23]. All WOAH Members should seek to
ensure that the guidelines and recommendations contained in the Terrestrial Code are
included in both current regulations and public policies. Working equids provide critical
work for thousands of families in low- and middle-income countries, so their inclusion in
government programmes is key to the resilience of rural communities.

Animal welfare and quality biomedical research

The number of animals used for biomedical research globally is increasing, although it
is still common to hear that the number of animals used for this purpose is small in
relation to the social benefit it produces. Conservatively, this number may be above 120
million animals per year [24], distributed across virtually all WOAH Members but mainly
in the Northern Hemisphere, where most animal research is done. It is estimated that
90% of the total number of animals used for biomedical research are rodents, birds and
fish [25], but other mammalian species are used for this purpose as well (e.g. dogs, cats,
non-human primates, pigs and sheep).

What is relevant to question is whether existing public policies justify the number of
animals used for this purpose and whether it can be ensured that the knowledge
generated is reliable and can be applied. In this sense, for a research result to be valid
and to be applied, methodological rigour — e.g. variability of environmental conditions
and variability of test subjects (appropriately relevant species, sex, age, etc.) —is needed
so that results of animal models can be extrapolated and applied directly to an inherently
variable population of humans [24,26].
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In order to work on a global policy towards the welfare of animals in biomedical research,
questionable practices must be considered and amended by the ethics committees of
the responsible institutions, in a consistent fashion, and ethics committees must be
established in institutions where there are none. Likewise, the paradigm of the ‘three Rs’,
which in many countries is still unknown to many researchers, must be respected at all
times. This paradigm calls on researchers to seek the ‘replacement’ of animals by
alternatives or natural models of the disease, ‘refine’ experiments so that they are less
invasive and painful through the use of analgesics and anaesthetics, and ‘reduce’ the
number of animals used [27]. Refinement protocols should also meet the behavioural,
physiological and health needs of the animals, for example by applying the five-domain
principle before, during and after experiments [28].

Companion animal welfare

In a world with an ever-growing urban population, the number of companion animals has
also been growing steadily. However, there is still a need for education and proper
compliance with legislation on responsible ownership of companion animals.
Abandonment of dogs and cats remains common in many regions, and overpopulation
of these animals remains a problem, in particular in disadvantaged communities, with
indirect consequences on public health, animal welfare and the environment. Animal
adoption programmes have had many limitations, and frequently these animals return to
the vicious cycle of abandonment and overpopulation of dogs and felines, including feral

animals.

Although quality of life in companion animals has recently been evaluated, there is some
resistance within the broader field of animal welfare to the use of that term, either
because of the perceived temporal limitations of its coverage or because of the
anthropomorphism and subjectivity associated with a definition that includes the
assessment of an animal’'s psychological state by indirect methods [5]. However,
research is increasingly focusing on indicators of positive rather than negative welfare,
and on measures of the animal’s affective state, meaning that as methods and measures
evolve and refine, there may be a shift towards a concept of animal welfare that is more
in line with definitions of quality of life than current definitions of animal welfare [29].

For this reason, there is a great challenge in terms of conducting more scientific research
on the welfare of dogs and cats, which translates into education of humans responsible
for these animals and outreach efforts to implement better legislation and public policies
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so that Veterinary Services, at the local level, can respond to the paradigm of quality of
life and responsible ownership of companion animals more efficiently [5].

Conclusions

Success in the One Health and One Welfare agendas depends on the correct application
of the science of animal welfare. Intergovernmental bodies (WHO, WOAH, FAO) must
develop comprehensive policies in the face of the current global challenges related to
the way humans interact with domestic and wild animals. Such policies in turn will make
it possible to design local solutions to these global problems for the benefit of people,
animals and the environment.
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