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1. Introduction 

Animal sentience research and animal welfare science are two distinct 
research programmes, and yet they have a lot of overlap in subject 
matter, especially when it comes to recent developments in both 
fields. Specifically, both disciplines are primarily interested in investi-
gating the felt experiences of animals: animal sentience research 
focusing primarily on the presence of sentience (is there something 
that it is like to be that animal?) and welfare science aiming to find out 
about its contents (what it feels like to be that animal). Unfortunately, 
these fields have had far less interaction than one might expect from 
fields of research with such a large degree of overlap. While philoso-
phers have long speculated about the subjective experiences of other 
animals (e.g. Nagel, 1974), we argue that collaboration between 
animal sentience research and animal welfare science, through 
exchanging concepts, methods, and data, is the best way to move 
towards an understanding of these ‘other minds’.  

Whereas consciousness science was originally a field dedicated 
almost exclusively to human consciousness, a trend that has unfortu-
nately largely continued, the last decade has seen the emergence of a 
dedicated and multidisciplinary field of animal consciousness research 
(Browning and Birch, 2022). This is an important development, 
because human consciousness is arguably quite idiosyncratic and a 
focus on this alone provides a narrow and limited lens through which 
to study the phenomenon of consciousness more broadly. Conscious-
ness plausibly has more ancient evolutionary origins than the hominin 
lineage alone and is likely to be shared with many animals that 
currently exist around us. The anthropocentric idea that we could wait 
to establish a completed theory of human consciousness and then 
simply apply it to other animals is misguided, because consciousness 
is very unlikely to take the same shape in different species (see Veit, 
2022c). Because we cannot assume that animals have human-like 
consciousness, there is a need for a distinct scientific field dedicated to 
their subjective experience. This makes animal sentience research an 
important resource for determining which animals are capable of sub-
jective experience, as well as the features, mechanisms, and functions 
of that experience.  

While animal sentience research originally tried almost exclusively 
to address the question of which animals are sentient and which aren’t, 
there is now increasing emphasis on studying the actual contents of 
animal experiences (see e.g. Birch, Schnell and Clayton, 2020, and 
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Dung and Newen, 2023, on dimensional approaches to animal con-
sciousness). For the most part, this research has more narrowly 
focused on perceptual forms of consciousness, rather than valenced 
affective or evaluative experiences. As we shall argue, this makes 
animal welfare science an ideal collaborative partner, since much 
current research in that field studies the feelings of a vast range of 
different animals.  

Though early iterations of animal welfare science treated welfare as 
health or physiological functioning, the majority of animal welfare 
scientists now consider welfare to consist — either in whole or in part 
— in the subjective feelings of animals (Duncan, 2002; Mellor et al., 
2020; Veasey, 2017; Browning, 2020). This is why there has been a 
shift in focus for the field towards studying animal emotions, or 
‘affects’, but with an important focus on the felt components of these 
processes, often simply referred to as feelings.4 However, while 
animal welfare science uses a range of indicators purported to track 
the subjective experience of animals, it still struggles with how to 
validate these indicators (Browning, 2023b), as well as other issues 
such as how to make welfare comparisons between species 
(Browning, 2023a); problems that a strong theoretical grounding in 
the science of animal sentience can help make progress on. Despite 
this, instead of integrating or establishing important connections, 
animal welfare science and animal sentience research have to date 
remained quite distinct and largely separate. 

Given the parallel developments in both fields, one might have 
expected plenty of exchanges in recent years, but while there has been 
some collaboration, this has been far less than what is needed to 
properly explore how an integration of these fields will help us to 
progress our understanding of animal emotions, particularly their 
subjectively experienced or ‘felt’ component. Due to the shared 
history, and overlap in subject matter, we believe that there are large 
potential benefits in such collaboration. In this paper, we will make 
the case for the advantages of greater cooperation between these 
fields, outlining what they have to offer one another, both con-
ceptually and methodologically. Our main intended target audience is 
thus the vast number of animal sentience researchers and animal 

 
4  These terms are not precisely defined and, while often used coextensively, may also 

refer to subtly different forms of animal experience or responses (Adolphs, 2017; Paul 
et al., 2020). 
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 STUDYING  ANIMAL  FEELINGS 199 

welfare scientists that still know little of each other’s fields and who 
could benefit from a more integrated or collaborative approach to the 
study of animal feelings. Nevertheless, the discussion here will also be 
of interest to anyone who is interested in the question of how we can 
scientifically study the sentience and welfare of animals. 

As there is no agreed-upon shared terminology between these fields, 
let us begin by offering some clarificatory remarks regarding key 
terms that we use in this article. Here we will use the terms ‘sentience’ 
and ‘consciousness’ interchangeably. We take both to refer to what is 
sometimes called phenomenal consciousness — i.e. as Nagel (1974) 
would put it, the ‘what-it-is-like’-ness of experience; its subjective 
feel (see also Browning and Birch, 2022). However, our focus here 
will be on experiences with an evaluatively positive or negative 
character, or ‘valence’. Of most relevance to the project we describe 
here is such ‘affective’ sentience, the type of conscious experience 
characterized by affects or emotions — most commonly referred to as 
‘pleasures’ and ‘pains’, but also including a range of experiences such 
as hunger, boredom, curiosity, fear, and comfort. While the usage of 
terms like ‘valence’, ‘affect’, and ‘emotions’ is often ambiguous 
between consciously experienced or unconsciously processed states, 
we are here only interested in the former, thus our use of the word 
‘feelings’ to pick out these states. As we shall discuss, distinguishing 
between the two may be the most difficult challenge facing both 
fields, and one that they can work together to address. The target of 
this paper will thus be to assess how animal sentience research and 
animal welfare science can usefully interact to study the felt experi-
ences of animals, with both the epistemic aim of gaining greater 
insight into the emotional experience of other animals, as well as the 
ethical aims of determining which animals require protection and 
finding out how to better improve their welfare. 

The article is structured as follows. In Section 2, we will discuss 
current animal sentience research, and the historical scepticism that 
has delayed its progress. In Section 3, we will introduce the field of 
animal welfare science and its history. In Section 4, we will look at 
the conceptual and methodological links that can be found between 
the two fields, before moving on in Section 5 to conclude the 
discussion and outline future research directions. 
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200 H.  BROWNING  &  W.  VEIT 

2. Animal Sentience Research 
— History and Scepticism 

Research on animal sentience and consciousness has exploded over 
the last three decades. As Proctor (2012) showed, in a meta-analysis 
of published research that mentions animal sentience, there was an 
increase of almost tenfold over the 20 years from 1990 to 2011. This 
is a trend which seems to have only continued, particularly with the 
founding in 2015 of the dedicated journal Animal Sentience (see 
Harnad, 2016). Nevertheless, the emerging science of animal con-
sciousness, like many emerging sciences, has of yet no dedicated 
societies or professorships. It is an interdisciplinary field with 
researchers from different backgrounds looking at the question of 
animal sentience from a variety of perspectives. Its researchers are 
located in cognitive science, neuroscience, animal behaviour, ecology 
and evolution, as well as philosophy, although admittedly few have 
specialized in animal consciousness alone. Rather than a research 
programme with a common method, it is an interdisciplinary research 
area linked by a common explanatory target — the presence, features, 
and dimensions of animal consciousness, as well as its mechanisms 
and evolutionary function. Animal sentience researchers investigate 
by which mechanisms sentience operates, how it evolved, and through 
which parts of the animal kingdom (or beyond) it extends. However, 
most important for this paper is the attempts by animal sentience 
researchers to uncover the details of the subjective experiences of 
other animals, addressing questions such as whether, say, a fish is 
capable of negative moods, excitement, and the like. 

Perhaps unsurprisingly, the field still faces a lot of scepticism. 
While even today there are still plenty of people sceptical about the 
possibility of a science of animal consciousness, their number is 
significantly reduced compared to those during the historical heights 
of behaviourism in the mid-twentieth century. This was a tradition in 
which consciousness (in both humans and non-human animals) was 
seen as subjective, inaccessible, and private — and thus beyond the 
scope of scientific enquiry. With the demise of behaviourism and a 
rapidly increasing interest in animal welfare, the scepticism against 
the very possibility of such a scientific investigation has made way for 
a less categorical scepticism that instead highlights the difficulty of 
studying the experiences of animals. 

It is undeniable that the study of animal consciousness is far from 
easy, as it relates to subjective mental experiences and cannot (yet) be 
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 STUDYING  ANIMAL  FEELINGS 201 

directly related to particular anatomical or physiological markers 
(Browning and Veit, 2020). Even with developments in neuroscience 
linking brain activity to specific emotions, we are still far from 
assessing the mental states of others. In particular, as we cannot 
communicate directly with animals through speech, we are entirely 
reliant on indirect indicators of sentience, rather than the supposed 
‘gold standard’ of verbal self-report. It is for this reason that some 
scientists, while appreciating the scientific interest in animal con-
sciousness, deem it to be inherently speculative. Some authors, such 
as LeDoux (2019), take the strong position that we could explain all 
animal behaviour without appeal to consciousness and associate 
experience only with rich human-like levels of cognition — a position 
that, as we will discuss in Section 3, also raises concerns about the 
appropriate targets and methods of animal welfare science. However, 
here we raise it merely to illustrate the point that animal sentience 
research is still a developing science that is subject to strong 
scepticism in some quarters. 

However, there has also been push-back against this sort of 
scepticism, arguing that no area of science operates with absolute 
certainty, and informed speculation grounded in empirical observa-
tions combined with best available theory is common in many areas. 
Bekoff (2012), for instance, has argued the lack of certainty in the 
discipline does not mean it is a useless scientific endeavour. Very few 
scientific disciplines deal in certainty, and many, including human 
psychology, have similarly inaccessible ‘hidden’ targets. Through 
careful observation and experimentation, we may still hope to gain 
some understanding, even if we can’t be entirely sure. Proctor, Carder 
and Cornish (2013) similarly point out that ‘whilst other areas of 
science will often make do with imperfect data, animal sentience is 
required to buck the trend and provide unequivocal proof’ (p. 883). It 
is unreasonable to reject the findings of a science, especially an 
emerging one, simply because it has not yet removed all causes for 
doubt. These should instead be seen as opportunities for the growth 
and development of the field. 

Though it was once common for sceptics to deny sentience to all 
non-human animals, that is no longer the case. The Cambridge 
Declaration on Consciousness (Low et al., 2012) was a milestone in 
this regard, reflecting a commitment within the scientific community 
to taking many animals to possess consciousness, and shifting the 
challenge to figuring out how to identify and measure it. This may 
now shift the burden of proof back on to the remaining sceptics, 
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202 H.  BROWNING  &  W.  VEIT 

asking them to provide proof of lack of sentience, given the weight of 
anatomical and behavioural evidence that would otherwise suggest 
conscious emotional experience; as suggested by Bekoff (2012).  

Indeed, the presence of sentience seems to be a background assump-
tion in much modern research. In their meta-analysis of sentience 
research, Proctor, Carder and Cornish (2013) found that very few of 
the studies were done with the primary purpose of exploring sen-
tience. Instead, almost all assumed the presence of the key trait or 
emotion relevant to the study, showing that an acceptance of sentience 
is actually quite widespread. Studies using animals as test subjects for 
drugs such as analgesics or antidepressants necessarily rely on their 
sentience. It is notable that the assumption of negative affect was far 
more common than positive, with a focus on fear, stress, pain, anxiety, 
and depression. This is likely due to the more obvious and intense 
outward expression and communication of such states, and reflects a 
similar trend in animal welfare science that has, up until recently, 
largely overlooked positive welfare experience (Yeates and Main, 
2008; Boissy et al., 2007). 

It is understandable that fear of anthropomorphism can make people 
wary of too quickly attributing emotional states to animals. This is not 
entirely misguided, as we must be careful to read what the evidence is 
telling us relative to the animal under study, and not over-interpret 
based on our own experiences, assumptions, or ethical preferences. 
However, given the shared evolutionary history and analogous 
anatomy and physiology, there is reason to think that (some) animals 
are capable of similar feelings to our own, and this should not be ruled 
out without reason. The growing field of animal sentience research 
provides ways of investigating these claims and making them more 
rigorous. Though animal sentience research has so far primarily 
focused on the perceptual side of conscious experience, as we will 
discuss in Section 4, drawing on some of the methods of animal 
welfare science will help sentience researchers grow their programme 
into investigation into the nature and distribution of valenced experi-
ences, or emotions. 

3. Animal Welfare Science 

Turning to animal welfare science, in some ways it could be viewed as 
the normative branch of animal sentience research, examining the 
experience of animals from the perspective of what makes their lives 
go well or poorly. While animal sentience research will provide 
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 STUDYING  ANIMAL  FEELINGS 203 

grounds for taking it to be the case that there is ‘something that it is 
like’ to be a particular species (and thus that these animals are subjects 
of moral concern), there is then an implicit call for animal welfare 
science to investigate what is good or bad for them and how their lives 
can be improved. As we will discuss in Section 4, as well as providing 
the ‘targets’ for research in animal welfare science, animal sentience 
research can also help provide empirical and theoretical grounding for 
the practice of animal welfare science. 

Since experience can have positive or negative valence, there is 
normative force in acting to reduce the occurrence of negative states 
and increase the occurrence of positive states, and animal welfare 
science is guided by this ethical commitment. While animal sentience 
research is also partially guided by the goal of determining which 
animals are capable of suffering, the history of the field is marked by 
attempts to steer clear from ethics and animal welfare issues, precisely 
because scientific work in the twentieth century that was influenced 
by moral concerns was seen as biased and less objective (Animal 
Ethics, 2020).5 

Animal welfare science is similar to other sciences such as con-
servation biology or welfare economics, that also involve a normative 
component and an advisory role in social decision-making and policy 
contexts. However, the science is still primarily aimed at naturalizing 
animal welfare, i.e. to make the notions of animal suffering, interests, 
preferences, pleasure, pain, wants, etc. scientifically respectable and 
measurable in order to scientifically assess and improve the welfare of 
non-human animals. Like animal sentience research, welfare science 
is also an emerging field, having only really arisen since early work in 
the 1970s (Broom, 2014). A 2014 meta-analysis of animal welfare 
publications over the previous 20 years found an increase of around 
10–15% per year, with over half having been released in the last four 
years of the study (Walker, Diez-Leon and Mason, 2014). Again, this 
is a trend which appears to only have continued, with publications in 
animal welfare science exploding rapidly. 

Animal welfare is typically taken as something like the sum of posi-
tive and negative experiences (Browning, 2020). Many researchers 
now consider sentience to be sufficient for welfare, while some 

 
5  Though there is still scepticism towards animal sentience research, coming from people 

like LeDoux (2019), who assert that researchers are too heavily influenced by their 
desire to help animals. 
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require additional factors, such as health, but almost universally sen-
tience is considered necessary. Because sentience has become such a 
crucial factor in animal welfare sciences, with many denying that the 
notion of welfare can even be applied in cases of non-conscious 
organisms such as plants (ibid.), it should be immediately obvious that 
animal welfare science will directly depend on animal sentience 
research. Whichever animals are determined to possess sentience are 
to be investigated by animal welfare scientists, and an understanding 
of animal sentience will necessarily underpin the practice of animal 
welfare science. 

While the field originally focused primarily on health indicators and 
measures of stress, primarily because they were highly operationaliza-
ble and immune to the behaviourist criticisms of the last century, the 
moral concern for animal suffering — led in large part by Marian 
Dawkins (1980) — shifted the science to a focus on animal feelings. 
Animal welfare science is concerned with our ability to measure when 
these positive and negative experiences are occurring. It develops, 
assesses, and uses a range of behavioural and physiological indicators 
that correlate with welfare experience — such as behaviour, blood 
hormones, and brain function — and identifies under which conditions 
good or poor welfare occurs. While sentience research may investigate 
the nature of these felt states, welfare science is mostly interested in 
finding out under which conditions they occur and developing 
recommendations on housing and husbandry. Understanding the 
biology and needs of different animals provides a basis for investiga-
ting and understanding their welfare. 

Animal welfare science faces perhaps even greater scepticism than 
sentience research, due to its normative aspect, and focus on feelings 
and emotions. While consciousness research that focuses on per-
ceptual states has at least some degree of respectability, research into 
the more evaluative capacities and moods, personality, emotions, 
motivations, and feelings — of both humans and animals — raises 
greater suspicion. One example of the sceptical trend is Dawkins, who 
argued early on that animal welfare science ought to include animals’ 
subjective experiences as the key to their welfare, but has later shifted 
her view. In a target article in Behavioral and Brain Sciences, 
Dawkins (1990) began with the ambitious words: ‘Let us not mince 
words: Animal welfare involves the subjective feelings of animals’ (p. 
1). She expanded this view in her later book, Through Our Eyes Only? 
The Search for Animal Consciousness (Dawkins, 1998b), in which she 
called for a science of animal consciousness as Donald Griffin had 
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envisioned, dedicating the book to him. Yet, following the subsequent 
explosion of work on the hard problem of consciousness, Dawkins 
was led to believe that animal welfare science was ‘at risk of looking 
vague, unscientific and unable to agree on its own core concept’ if it 
included animal consciousness in its definition of animal welfare 
(2021, p. 6). As a result, she now considers her earlier stance a 
mistake and shifted to a view that was largely focused on health and 
behavioural preferences instead of animal feelings as the target 
phenomenon of animal welfare (see Dawkins, 2017). 

This is potentially a strong challenge to the very foundation of a 
science of animal welfare. While Dawkins maintains that a welfare 
science should be based on animal health and preferences, others have 
argued that the concept of welfare requires consciousness to retain its 
normative force (Birch, 2022). This would mean that if non-human 
animals lack positively and negatively valenced experiences, then 
there would not be any need for animal welfare science as animals 
would no longer be subjects of moral concern.  

It is true that welfare, as understood as subjective experience, raises 
the same questions about measurability that are seen in sentience 
research. We cannot directly access subjective states and so only ever 
have indirect evidence about what an animal is feeling (or if it is even 
feeling at all). However, as we have discussed, few sciences trade in 
proof, and great progress has been made using a variety of indirect 
indicators in behaviour and physiology, and arguments from relevant 
analogy to humans. Behavioural tests such as motivation and 
preference tests, as well as observing interaction with the environment 
(approach and avoidance) and communication, when interpreted 
correctly can tell us a lot about what an animal is thinking and feeling. 
Additionally, even where there is scepticism about the links between 
observed behaviour and conscious experience, this does not require a 
deeper denial that animals have felt experience. At best, it should 
serve to emphasize how tentative our understanding of animal sen-
tience is. For precautionary reasons there would still be a moral and 
political need for animal welfare protection even in the face of a 
strong sceptical viewpoint. 

While both animal welfare science and animal sentience research 
face challenges in subject matter and methods, we argue these 
challenges are surmountable when these fields work together to 
strengthen their conceptual and methodological foundations. As we 
hope the discussion of these two fields has illustrated, both disciplines 
study closely connected phenomena and integration of the fields will 
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help us to better understand these phenomena as well as to overcome 
some of the limitations in each research programme. This will involve 
the sharing of concepts, methods, and data, as well as greater 
collaboration in research. 

4. Bringing Both Fields Together 

Given our brief introductions to both fields, it should be obvious that 
there is great overlap between animal sentience research and animal 
welfare science. Both share the target phenomenon of animal minds, 
with welfare science placing a special emphasis on the affective/ 
emotional experiences of animals. Both were hindered by the 
lingering behaviourist tradition and only managed to emerge over the 
past 30–40 years, though these struggles were largely independent 
from one another. The historical links between consciousness and 
welfare as well as the overlap in subject matter give reason to think 
sentience research and animal welfare science have useful things to 
offer one another, both conceptually and methodologically. Yet, 
researchers in these fields have remained largely insular, with separa-
tion of research programmes and methods, despite there being plenty 
of opportunities for useful integration. 

In the remainder of this paper, we will detail the ways that work 
done in each of these areas can inform and benefit the other. In 
particular, we will highlight three primary areas, related to some of the 
challenges and weaknesses in each field that we have discussed above. 
These are: (i) answering the question of which animals are sentient 
and thus targets of welfare concern, (ii) providing the conceptual 
frameworks of the evolution and functioning of consciousness that 
underpin the assumptions used in welfare science, and (iii) developing 
methods for investigating and understanding the valenced experiences 
of animals. 

4.1. Finding out which animals are sentient 

The most basic, and perhaps most important, way these two areas 
depend on each other is in identifying which animals should be the 
targets of welfare concern. This is an area in which we see both fields 
contributing to answer a question that is important to both — for 
sentience research in answering one of its central research questions 
and for welfare science in setting its appropriate subjects for study. 
When welfare is understood as the subjective experience of animals, it 
therefore follows that only those animals capable of such experience 
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 STUDYING  ANIMAL  FEELINGS 207 

— those animals which are sentient — will be the appropriate targets 
of concern for welfare. Animal sentience research thus gives animal 
welfare science its targets: once there is sufficient evidence that an 
animal is sentient, and thus has welfare, welfare science will then 
work to investigate the emotional experiences of these animals and 
under what conditions their lives will be improved or worsened. Yet, 
despite this obvious connection, animal welfare scientists have so far 
remained largely disengaged from debates about the boundaries of 
sentience. This is unfortunate, given that the identification of sen-
tience in previously unstudied groups of animals, such as insects, 
could give rise to an entirely new subject area within animal welfare 
science (e.g. developing indicators for and investigating the conditions 
that impact insect welfare). Animal welfare scientists should pay 
attention to these debates precisely because they will determine the 
scope of their own field. 

However, animal welfare science can also be usefully drawn on to 
provide novel resources to help sentience researchers answer the 
question of which animals are sentient. Where welfare measures 
appear to be used successfully on an animal previously not considered 
sentient, or unsuccessfully on an animal previously considered to be 
sentient, this would give us reason to revisit our assessment of 
sentience and perhaps revise methods accordingly, a possibility that 
has been left under-explored, despite a few excellent examples. For 
instance, one potential case we would like to highlight is the success 
of the use of cognitive bias tests in bees. Cognitive judgment bias tests 
train animals to associate one stimulus with a reward and another with 
a punishment, and then test to see how the animal responds to an 
‘ambiguous’ stimulus. Responding as though in anticipation of a 
reward is taken as an optimistic response, and as though in anticipa-
tion of a punishment as a pessimistic response, where work in humans 
shows that the former is indicative of positive mood and the latter of 
negative mood (Mendl et al., 2009). The fact that honeybees have 
demonstrated pessimistic biases after a negative experience (Bateson 
et al., 2011), while not definitive evidence, may count as a reason to 
consider them sentient. This can then be further investigated — in the 
case of bees, for instance, the judgment is strengthened by recent work 
from Lars Chittka’s bee lab that has shown that bees are able to 
calculate motivational trade-offs (Gibbons et al., 2022), an ability 
often taken to be a core function of sentience. Because of this, we 
think that animal sentience researchers should pay greater attention to 
work going on within animal welfare science, since there are new 
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methods and much empirical data coming out of this field that could 
be highly relevant to their own research. 

The current debates on the boundaries of sentience throughout the 
animal kingdom show how important the use of strong established 
indicators is for both disciplines. Since a large part of the work in 
animal sentience is in attempting to identify which animals are 
sentient — generally which are capable of experiencing pain, as the 
avoidance of pain is one of the most basic welfare requirements — 
research is constantly changing the boundaries of where we think 
sentience lies. As we have mentioned, it is now widely accepted that 
many animals are sentient, as per the Cambridge Declaration on Con-
sciousness in 2012 which stated that ‘the weight of evidence indicates 
that humans are not unique in possessing the neurological substrates 
that generate consciousness. Non-human animals, including all 
mammals and birds, and many other creatures, including octopuses, 
also possess these neurological substrates’ (Low et al., 2012, p. 2). 
The focus has now shifted to determining which other animals may 
also fit into this group.  

Most sentience research has been focused on vertebrates, and the 
majority of researchers now accept that evidence supports the con-
clusion that all vertebrates are sentient, due to similarities in the 
nervous system and brain structure, as well as behavioural responses. 
More recent work has suggested that several groups of invertebrates 
— cephalopod molluscs and decapod crustaceans — are also likely to 
be sentient (Birch et al., 2021; Crump et al., 2022). As currently only 
a small fraction of extant species and even taxonomic groups have 
been studied to determine sentience, the boundaries are still unclear, 
and work is still ongoing. However, the use of indicators and methods 
of measurement developed in both animal sentience research and 
welfare science can further help to make progress. And as we will 
discuss shortly, use of the methods developed in animal welfare 
science can aid sentience research in investigating the evaluative, 
valenced side of conscious experience, those states that are central to 
why we care about attributions of sentience in the context of animal 
welfare protection. 

4.2. Conceptual foundations of animal welfare science 

As we have discussed, it is important for the practice of animal 
welfare science to have strong conceptual foundations relevant to the 
measurement of subjectively experienced affects or emotions. This is 
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where sentience research can arguably contribute the most to welfare 
science, by providing the background theory regarding the evolution 
and mechanisms of consciousness that can help with issues such as the 
selection and validation of welfare indicators, and identification of 
appropriate welfare interventions. 

  4.2.1. Evolution 

One key research area in animal sentience is aimed at understanding 
its evolution. That is, looking into when consciousness evolved, and 
under what conditions. The answers to these questions will give us 
information about the adaptive role of consciousness, which can then 
be used to ground research methods aimed at investigating animal 
feelings. It can also tell us about which interventions are likely to 
increase or decrease animal welfare. If we understand the evolutionary 
role sentience plays, we will be able to better predict what is good for 
animals based on their evolved life histories and ecological environ-
ments (Veit, 2022a). 

There is currently a fairly consistent set of hypotheses about the 
evolution of sentience, which argues that the presence of affective 
states was beneficial for learning and motivation (Cabanac, Cabanac 
and Parent, 2009; Dawkins, 1998a; Fraser and Duncan, 1998; 
Ginsburg and Jablonka, 2019; Veit, 2022c). While there are differ-
ences between extant proposals, they nevertheless bear striking simil-
arities to each other. In particular, the role of pain in facilitating 
learning and avoidance of harmful situations is often emphasized and 
discussed: ‘feeling pain, as opposed to just nociception, would be a 
selective advantage for animals, as it would help facilitate meaningful 
learning’ (Proctor, 2012, p. 633). Similar arguments are made for a 
range of positive and negative affects. Fraser and Duncan (1998) 
argue that negative feelings, such as pain, fear, and hunger, have 
evolved to address ‘needs’ situations, ‘where there is an immediate 
threat to fitness from not performing a certain behaviour’ (p. 16), 
while positive feelings create motivation for ‘opportunity situations’ 
which may be beneficial only after all needs are taken care of, but are 
low cost and provide pleasure. Other arguments for the evolution of 
consciousness focus on functioning within complex environments 
(e.g. Broom, 2007). 

However, it is important that hypotheses such as these are tested and 
supported with the best currently available evidence. While it is 
plausible that the presence of pain experience both provides motiva-
tion to avoid painful stimuli, and allows for learned behaviours of this 
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type, this idea requires further investigation. Among animal welfare 
scientists, there appears to be at least something of a soft consensus 
that this is the functional role of sentience and the reason it evolved 
(Dawkins, 1998a; Fraser and Duncan, 1998; Mellor, 2019). This con-
sensus, of course, should not be overstated, since there is plenty of 
disagreement about what kinds of evaluations are felt and which are 
mere unconscious processes. Disentangling conscious from uncon-
scious affect will have to be a priority for future work, but an evolu-
tionary perspective will likely prove to be useful here. 

Notably, while there are many hypotheses about the evolutionary 
origins of consciousness, these should not necessarily be seen as 
explanations of hedonic valence, i.e. the positive and negative states 
of experience. While some see this capacity as an inherent part of 
consciousness (e.g. Ginsburg and Jablonka, 2019), others do not and 
allow for the possibility of perceptual consciousness without attending 
pleasure or suffering (e.g. Godfrey-Smith, 2020). Whereas the former 
view would tie animal consciousness research and animal welfare 
research incredibly close together, the latter may allow for at least a 
partial gap between the fields. What we are thus in need of is further 
research into the adaptive value of consciousness and sentience alike. 

Once we better understand when and why consciousness evolved, 
we will be better able to look for its taxonomic distribution, as well as 
understand how it works. For example, if the learning role is con-
firmed, then this validates one important type of evidence for con-
sciousness — the ability to learn quickly, or to perform specific types 
of complex learning such as trace conditioning (Birch, 2020) or 
unlimited associative learning (Ginsburg and Jablonka, 2019). Under-
standing the evolution of consciousness also allows us to start 
exploring the implications for the types of subjective experiences 
different animals may undergo. Knowing the function(s) of conscious 
experience helps to ground investigations into how animals feel, the 
range of affects they may experience, and the conditions under which 
they might experience them — all important areas for animal welfare 
science. 

  4.2.2. Mechanism 

Another focus of sentience research is the mechanisms by which 
consciousness functions. Research here can focus on which brain 
structures and processes give rise to different types of conscious 
experiences, and the inbound and outgoing pathways, both from 
stimuli to affect, and back from affect to physiological and 
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behavioural responses. Understanding these will give us a better 
understanding of how to look for the presence of consciousness and to 
identify and understand its more qualitative components. For example, 
it was once thought that size or structure of the brain was related to 
consciousness, but there has been no evidence found that brain size or 
presence of a cerebral cortex can be correlated with consciousness 
(Proctor, 2012). Instead, complexity of brain function, rather than size 
or structure, may be a better candidate for understanding conscious-
ness and welfare. Understanding brain complexity will then be a result 
of brain function rather than anatomy, as comparative studies have 
found that the brains of different animals function differently, and 
different abilities might be multiply realizable (Broom, 2016). 

Work in affective neuroscience is also likely to play a large role 
here and has unsurprisingly been drawn on by animal sentience 
researchers and animal welfare scientists alike. The work of its 
founder, Jaak Panksepp (1991; 1998), was particularly important in 
this regard. His emphasis on the importance of studying animal 
feeling even earned him the Baily Endowed Chair of Animal Well-
Being Science. While his hypotheses regarding evolutionarily ancient 
primary affective systems, such as the FEAR and SEEKING system, 
are now sometimes seen as too simplistic and perhaps even naïve 
(LeDoux, 2019), they were an important step in moving us towards a 
neuroscientific study of animal feelings. As we better understand the 
neural correlates of different affects (the ‘neural correlates of affective 
consciousness’; Paul et al., 2020), we can look for them directly, and 
better understand how the brain achieves general sentience and 
particular emotions, in the felt sense of that term. The neural 
structures that are thought to underlie particular affective states in 
humans are also found in many other animals (Berridge and 
Kringelbach, 2013) and, alongside considerations of evolutionary con-
tinuity, can provide increased confidence in attributions of similarity 
in affective experience when these brain areas are active. It is far more 
likely a difference in degree than a difference in kind. This does not 
mean that animal emotions must have the same qualitative character 
as those in humans, but they may still serve the same function, and 
still have the same positive and negative pull. 

Of particular interest here is distinguishing and identifying the 
mechanisms related to the conscious processing of emotions or 
affects, as opposed to unconscious neuronal activity and reflex 
behaviours (LeDoux, 2019). Indeed, distinguishing conscious from 
unconscious processes may be the most pressing problem facing both 
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animal sentience research and animal welfare science, though for 
different reasons. For animal sentience research, it is central in under-
standing the mechanisms and functions of conscious experience. For 
animal welfare science, it is important for determining which experi-
ences will matter from the point of view of the animal, and which we 
should therefore be paying attention to when wanting to improve 
welfare. 

Take the example of pain. Pain processing occurs in two stages. The 
first is detection of noxious stimuli through activation of nociceptors, 
which trigger an automatic CNS response — think of the automatic 
removal response you might have when you accidentally place your 
hand on hotplate; the action comes before the sensation. As this signal 
moves up to the brain, at some point the affective state of felt pain is 
created. Distinguishing the former from the latter process is a 
necessary part of understanding conscious emotional experience, and, 
as we will discuss shortly, research in both sentience and welfare has a 
role to play in helping to pull apart these different processes to 
identify both their physiological and behavioural markers. 

One established method for differentiating between conscious and 
unconscious perceptual processing is trace conditioning, a form of 
operant conditioning in which the stimuli are presented across a time 
gap — shown in humans to only be successful when the stimuli are 
consciously experienced and therefore a paradigm that some have 
argued could also be applied in animal sentience research (Browning 
and Birch, 2022). However, equivalent methods are needed (but 
currently lacking) for examining the similar distinction between con-
scious and unconscious emotions. The problem of disentangling con-
scious from non-conscious evaluative processes will thus be a core 
future challenge for animal welfare science and animal sentience 
research alike, and we are optimistic that joining forces will help make 
greater progress in this area. This is related, but not identical, to the 
problem of determining which animals are conscious as, even for 
animals we take to be conscious, there is an additional task in 
identifying which specific affects they consciously experience to 
understand what the animals actually feel. Understanding the mecha-
nisms by which conscious affect operates will help make progress on 
this problem, as well as helping animal welfare scientists investigate 
the welfare experiences of different animals under different 
conditions. 
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  4.2.3. Applications in welfare science 

The answers to the questions of the evolution and mechanisms of 
sentience form an important part of the background knowledge and 
assumptions required for the practice of animal welfare science. Many 
areas of welfare science, such as validation of the behavioural and 
physiological indicators used in measurement, making comparisons of 
the welfare of different animals, and comparing and integrating 
measures of positive and negative welfare, all rely on understanding in 
these areas. 

Theories of the evolution of consciousness can be used as the basis 
for developing new indicators of animal welfare. For instance, the 
proposal by Ginsburg and Jablonka (2019) that it is the neurological 
structures underpinning unlimited associative learning that enable 
consciousness suggest that we could focus on various tests to try to 
measure the complexity of different species’ ability to engage in 
associative learning. Such tests are very uncommon within animal 
welfare science but could provide an excellent case for integration. 
Similarly, Veit’s (2022a; 2023) suggestion that consciousness evolved 
to deal with the life history complexity of animals could orient animal 
welfare scientists towards paying greater attention to the evolutionary 
history and ecological environments their species have evolved in to 
make better assessments of whether they are capable of suffering and 
which interventions could best improve their well-being. 

Theory and evidence from sentience research can also be used for 
validation of indicators of welfare. As mentioned, animal welfare 
science works by using various behavioural and physiological indica-
tors to measure changes in welfare. For example, looking at the 
frequency and tone of vocalization can tell us something about 
whether an animal is happy or worried, and measures of blood 
hormones can indicate stress. However, these indicators are only 
useful if they are valid. That is, we must have some way of deter-
mining that they are actually measuring what we are wanting them to 
measure — in this case, the felt experiences of animals that constitute 
welfare.  

Part of the process of validating indicators involves embedding 
within the best available theory (Browning, 2020; 2023b), which is 
where animal sentience research offers a means to improve validation. 
Without established theory, this is based primarily off the intuitions 
and experience of the scientists. However, if we understand the 
mechanisms working between welfare experience and the measured 
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indicators, we have more reason to think that our measurements are 
mapping onto the right state of the world. So, for example, if we take 
the vocalizations made by goats, we will have more confidence that 
these are mapping onto welfare experience if we can understand that 
goats are social animals that communicate their distress to con-
specifics. When taking measures of blood hormones to indicate stress, 
we will be more confident of their reliability if we understand the 
hormonal cascade that creates changes in hormone levels and under 
what conditions it is triggered. We will also have reason to think we 
have made the right choice of conditions from which to test indicators. 
For example, understanding the evolutionary history of a stoat will 
help us to think that provision of water is a relevant positive stimulus, 
while for a tamarin the presence of an aerial predator is a negative 
one.  

Animal sentience research can assist through providing improved 
understanding of these mechanisms, both in their operation and their 
evolution, and thus can help welfare science with the right choice of 
indicators. Using information from sentience research can help 
provide the necessary background theory through which to validate 
welfare indicators. This will necessarily be an ongoing and iterative 
process, where work in animal sentience and welfare science can 
inform and improve one another. What counts as the best available 
theory in any field is subject to revision, and a young research 
programme like animal sentience research is highly likely to see such 
changes. However, success in validating indicators for welfare science 
can also serve as evidence that the current theories from animal 
sentience research are on the right track (or, conversely, that they may 
need to be re-examined). Just as in other sciences, we can be confident 
that the integration and cross-validation of methods and theories can 
move us closer to capturing the correct mechanisms. The absence of 
certainty should not be taken to suggest that any theory is equally 
useful, as evidence from both sciences can help show which have 
more or less support. 

Another area where a strong theory of animal sentience can help the 
practice of animal welfare science is when making comparisons of 
welfare across different species. There are many situations in which 
we might want to make welfare comparisons, such as when making 
decisions about distribution of resources intended to help animals, 
where we want to know which animals would benefit more from 
investment of resources (e.g. is it more important to improve the lives 
of intensively farmed pigs, or chickens?). Making these comparisons 

C
op

yr
ig

ht
 (

c)
 Im

pr
in

t A
ca

de
m

ic
F

or
 p

er
so

na
l u

se
 o

nl
y 

--
 n

ot
 fo

r 
re

pr
od

uc
tio

n



 

 STUDYING  ANIMAL  FEELINGS 215 

can often be difficult, as they rely on us knowing something about 
how similar the minds of the animals of interest are — for instance, 
whether they have the same ‘capacity’ for welfare (i.e. same level of 
‘highs’ and ‘lows’) and whether they express their welfare to the same 
degree in their measured responses.  

Browning (2023a) discusses the similarity assumptions required for 
making comparisons of welfare between different animals. The justi-
fications for these assumptions were based in appeal to evolutionary 
history and analogous anatomy and physiology. This then requires the 
theory and data from sentience research. Understanding where 
sentience in general (or the particular types of affect or indicators in 
use) evolved will help us to know whether there were similar enough 
forces acting on the different individuals to create the same responses. 
Of course, while it is a common assumption among animal sentience 
researchers that sentience serves the same function for different 
species, this could still be realized by different mechanisms, and thus 
also understanding the mechanisms by which consciousness operates, 
and how different affects and responses are created, will allow us to 
see whether these pathways are relevantly similar between indi-
viduals. This can help us determine which animals are similar enough 
for the comparisons we want to make (e.g. whether it only be animals 
of the same species, or perhaps related species). Further integration 
with one of the core goals of animal sentience research may help 
animal welfare scientists to make decisions about which animals to 
prioritize without having to rely on unreliable intuitions about features 
such as the animal’s size or perceived similarity to humans. 

One other area of concern in measurement of animal welfare is 
making comparisons between positive and negative experiences, or 
combining them into a total welfare experience, with the potential use 
of an hedonic common currency (Cabanac, Cabanac and Parent, 2009; 
Cabanac, 1992). After all, animal welfare is made up of a mix of many 
types of affect, some positive, some negative, which are then taken to 
sum together to form an holistic welfare experience with an overall 
positive or negative character. Nevertheless, it could be contested 
whether a group of heterogeneous experiences of this type can be 
commensurable in this way — whether there is some sort of ‘common 
currency’ by which we could compare and combine them. The ability 
to find such a common scale will rely on understanding of the neurol-
ogical underpinnings of the different affects and the evolutionary 
conditions through which they evolved, as well as those for conscious-
ness as a whole. Similarity of evolutionary conditions, such as all 
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negative affects being used for aversive learning, would give us 
reason to think there is a common currency. Similarly, seeing that 
animals are able to use the inputs of different emotions to perform 
motivational trade-offs between different needs is a line of evidence in 
support of their representation through a common currency.  

Finding relevant commonalities in the evolution and mechanisms of 
different affects, both positive and negative, would then support the 
comparing of different types of experience on a common scale in 
terms of their contribution to overall welfare. More research will have 
to be undertaken to confirm the idea of a common currency, but the 
case is slowly being made (Veit, 2022b). While we can accept that the 
mechanisms underlying sentience are probably multiply realizable, 
their core evolutionary function has likely remained the same in order 
for affective states to remain comparable by the organism and be able 
to be traded off against each other. Thus, behavioural evidence may be 
more important for animal welfare evaluations than neurological 
evidence, which has often been overemphasized in consciousness 
research due to the need to distinguish conscious and unconscious 
processes underlying cognition and behaviour. Yet, by thinking about 
the function of sentience, we will be in a better position to evaluate 
different animal welfare tests with regard to their implications for the 
affective feelings of the species under consideration. 

4.3. Improving methods for measuring valenced experience 

We have highlighted that one of the current shortcomings in animal 
sentience research is its focus on perceptual conscious states, with too 
little attention paid to the valenced affective states relevant to welfare. 
Whereas consciousness science (particularly for humans) has largely 
focused on the sensory side of consciousness (the ability to con-
sciously perceive stimuli), animal welfare science has understandably 
driven a much larger focus on the evaluative side of consciousness in 
animals (the positively and negatively valenced affects, or emotions). 
As we will discuss, we are optimistic that the methods developed 
within animal welfare science will aid animal consciousness research 
(and for that matter, human consciousness science) by paying more 
attention to the subjective experience of positive and negative 
feelings. These states might be harder to scientifically assess than 
sensory experiences, but their moral relevance makes them a particu-
larly important research target.  
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Despite decades of work in animal sentience and welfare, there are 
still no conclusive markers in use in either field. Attributions of 
sentience still largely rely on collections of markers aimed at raising 
the evidential probability of the presence of sentience, rather than 
specific positive indicators (e.g. Sneddon et al., 2014; Birch et al., 
2021; Crump et al., 2022). Collecting multiple independent lines of 
evidence helps us strengthen our confidence in the result. Not all 
animals will show the same behavioural responses to pain (e.g. prey 
animals tend to hide it, social animals tend to vocalize), but an under-
standing of the ecology and evolutionary history of the species will 
help to put this into context. Different responses should not 
necessarily be taken as indicative of different experience. 

Current work in this area rests on a range of background assump-
tions about the evolution, function, and mechanisms of sentience, 
some of which can be tested or justified through developments in 
animal welfare science to build understanding of affective experience. 
Sentience researchers can also look to welfare science for their well-
validated indicators of different feelings, or of overall welfare experi-
ence. Animal welfare science has over the years developed sound 
methodologies for measuring welfare. Particularly, they have identi-
fied and validated a range of behavioural, cognitive, and physiological 
indicators that can be used to measure welfare, and therefore tell us 
something about consciousness. The large amount of work done in 
welfare science to identify and validate these indicators for welfare 
gives animal sentience research a good pool of measures to draw 
from.  

There is thus an application in research into the function of 
sentience, particularly its affective dimension. Looking into which 
indicators are used by animal welfare scientists, and why they work, 
could help develop understanding of consciousness and how it 
functions. Looking into the welfare literature will help identify possi-
ble indicators for use in consciousness research, to measure and 
identify consciousness where it occurs. Taking from welfare science 
the well-validated behavioural and physiological indicators, these 
form a good starting point for investigation into the mechanisms by 
which affective states can produce the effects, which helps then to 
answer some of the questions we have raised.  

Animal welfare research on preference and motivation testing, for 
instance, may offer support for the idea that the evolutionary function 
of sentience constitutes something like a proximate ‘common 
currency’ to trade different pleasures and pains off against each other. 
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Thus, animal welfare science offers a wealth of empirical data to lend 
support to different theories of the function of sentience for animals. 
While some tests may be biased by the assumptions of different 
scientists regarding what sentience does for animals, it is unlikely that 
these tests would capture animal welfare well, or for that matter show 
robust correlations with other methods used to assess animal welfare. 
Importantly, such research may even move us away from anthropo-
centric assumptions that necessarily associate the main functions of 
affective consciousness in humans with those of other animals, and 
instead uncover its original evolutionary rationale. 

Animal sentience research could similarly look to the methods of 
animal welfare science for research projects looking to determine the 
richness or ‘level’ of sentience in different species. As we have 
mentioned, animal sentience researchers are progressing towards a 
more dimensional view of animal consciousness, that looks to investi-
gate its features and varieties, and where these will include valenced 
affects or feelings the tools of animal welfare science will be 
particularly useful. In turn, better understanding of the features and 
varieties of consciousness relevant to welfare capacity will help in 
making interspecies comparisons of welfare, as discussed in the 
previous section. One example is the use of cognitive judgment bias 
tests which, as discussed, are commonly used in animal welfare 
science and appear to reflect an animal’s mood state, which is 
suggestive of higher emotional complexity and something like an 
integrated welfare experience. The ability to pass such a test could 
thus serve as part of the evidential picture of which dimensions of 
consciousness a species has, particularly as related to Birch, Schnell 
and Clayton’s (2020) ‘evaluative’ dimension. As this is relevant to 
how we think about the moral status of different animals, under-
standing the different levels of valenced sentience could then help in 
determining the importance of different types of protections or inter-
ventions that target different species. 

As animal welfare science is continually working to develop 
measures that track the affective or emotional experiences of animals, 
animal sentience researchers would benefit from paying attention to 
and drawing on these methods in order to expand sentience research 
programmes into further investigation of the affective dimension of 
sentience. 
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5. Conclusion 

In this paper, we have argued that animal sentience and welfare are 
two research programmes with overlapping research objectives and 
whose success depends in part on work going on in the other field. 
Furthermore, we have outlined many of the ways that collaboration 
could help them strengthen one another. In particular, they are both 
focused on the same subject matter — the subjective feelings of 
animals — and face the same challenges in understanding and 
scientifically investigating this ‘hidden’ target phenomenon. For this 
reason, the conceptual and methodological foundations of each of 
these sciences have a lot in common and can productively inform one 
another. This is important, as considerations of sentience, welfare, and 
the felt experiences of animals play a large role in decisions about 
their moral, social, and political status, as well as about the specifics 
of their treatment (Birch et al., 2021; Yeates, 2022; Browning and 
Veit, 2022). 

However, while we have argued that these fields have unfortunately 
only interacted scarcely, we do not take our call for increased integra-
tion and collaboration to be too much of a radical position. The last 
few years have seen some crossing over between animal sentience 
research and welfare science, with a small number of researchers 
working in both fields (see e.g. Paul et al., 2020). While collaboration 
is still rare, recent projects such as the Foundations of Animal 
Sentience project at the London School of Economics have been very 
successful at bringing the insights of these fields together to improve 
our understanding of animal minds and influence animal welfare 
legislation.6 We take the success of these endeavours as evidence of 
the benefits of integration between the two fields, and it is in part what 
has motivated us to lay out many of the specific ways in which these 
disciplines will greatly benefit from engaging with each other. Under-
standing the application of animal sentience research in animal 
welfare science will help to guide research programmes into 
sentience; while following work in sentience will help welfare 
scientists develop new measurement indicators and identify new 
species for study. Drawing on the work already done in welfare 
science in developing indicators and methods of measuring welfare 
will help sentience research in work trying to identify sentient species, 

 
6  https://www.lse.ac.uk/cpnss/research/ASENT. 
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as well as understanding the causes and mechanisms of sentience. We 
thus end this paper with a call for ongoing and increased collaboration 
in this area. Both disciplines can benefit from the other, and working 
together will help to more quickly solve some of the problems both 
are investigating. Finally, we are confident that this will allow for a 
better and more complete exploration and understanding of the con-
sciously felt aspects of animal emotions, which can assist in our 
ethical decision-making regarding animals and also feed back into the 
study of human consciousness. 
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