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Abstract I sketch briefly some of the more influential theories concerned with the

moral status of nonhuman animals, highlighting their biological/physiological

aspects. I then survey the most prominent empirical research on the physiological

and cognitive capacities of nonhuman animals, focusing primarily on sentience, but

looking also at a few other morally relevant capacities such as self-awareness,

memory, and mindreading. Lastly, I discuss two examples of current animal welfare

policy, namely, animals used in industrialized food production and in scientific

research. I argue that even the most progressive current welfare policies lag behind,

are ignorant of, or arbitrarily disregard the science on sentience and cognition.
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Introduction

The contemporary connection between research on animal1 cognition and the moral

status of animals goes back almost 40 years to the publication of two influential

books: Donald Griffin’s The Question of Animal Awareness: Evolutionary
Continuity of Mental Experience (1976) and Peter Singer’s groundbreaking Animal
Liberation (1975). Since then, there has been a staggering amount of work exploring

the scientific and ethical dimensions of animal physiology and cognition. Almost all
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theories concerned with the moral status of animals rely on scientific knowledge

about the physiological and cognitive capacities of nonhuman animals.

With this background in mind, the topography of this paper is this:

I sketch briefly some influential contemporary moral theories concerned with the

moral status of animals, highlighting the centrality of animal biology to each view. I

then survey the data on animal cognition, focusing primarily on sentience, but

looking also at a few other morally relevant capacities such as self-awareness,

memory, and mindreading (i.e., theory of mind). Lastly, I discuss two examples of

current animal welfare policy: animals used in industrialized food production and in

scientific research. I argue that even the most progressive current welfare policies

lag behind, are ignorant of, or arbitrarily disregard the science on sentience and

cognition.

The bases of moral considerability

Traditionally, Western ethical theory and practice have taken as an assumption the

belief that only humans are the proper subjects of moral concern, occupying a

separate and superior moral sphere from that of animals. Implicit in this view,

known as human exceptionalism, are two distinct claims.2 First is the claim that

humans are unique in their possession of some capacity (or set of capacities) within

the physiological, cognitive, emotional, social, etc., domains; second is the claim

that the possession of such capacities is what makes humans morally superior to

those who lack such capacities. The first claim is largely empirical, the second,

normative. Further, these two claims represent two fronts on which philosophers and

animal welfare advocates have begun to dismantle the foundations of human

exceptionalism.

Over the last 40 years, the central strategy employed by philosophers seeking to

undermine human exceptionalism and increase the moral status of animals has been

to identify some set of capacities, central to a particular moral theory, that bestows

upon the possessor intrinsic moral worth. Quite a number of candidate capacities

have been proposed by various philosophers.

Peter Singer (1975) argues that sentience (i.e., the capacity for pain and

suffering) is a prerequisite for having interests and, in fact, is ‘‘the only defensible

boundary of concern for the interests of others’’ (1975: 9).

Tom Regan (1983) argues that the capacity to be the subject of experiences that

matter to that individual, i.e., to be a ‘‘subject-of-a-life,’’ is what matters morally.

For Regan, individuals are subjects-of-a-life if they possess

beliefs and desires; perception, memory, and a sense of the future, including

their own future; an emotional life together with feelings of pleasure and pain;

preference and welfare-interests; the ability to initiate action in pursuit of their

desires and goals; a psychophysical identity over time; and an individual

2 See Gruen (2011), chapter one, for a clear and thorough discussion and analysis of human

exceptionalism.
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welfare in the sense that their experiential life fares well or ill for them,

logically independent of their being the object of anyone else’s interests

(1983: 243).

Bernard Rollin (1981) argues that animals’ neurophysiological, ethological,

biochemical, behavioral, and phenotypic characteristics, capacities, and traits—an

animal’s species-typical behaviors (i.e., its telos)—must be allowed to be expressed

if the interests of the individual are to be respected, and that precisely what each

animal’s interests are is to be determined empirically.

Thus, the strategy for those philosophers seeking to expand the moral status of

animals has been to question the existence of a clear distinction between all humans

and all animals with regard to the possession of certain morally relevant capacities.

These candidate capacities—sentience, self-awareness, memory, and mindread-

ing—though not the only capacities that might bear on the moral status of

individuals, represent a solid starting place. Since the first claim that undergirds

human exceptionalism, the claim that humans are unique in their possession of some

set of morally relevant capacities, is primarily an empirical one, it is quite useful—

and in some cases, indispensable—to see what science has to say about just which

animals possess which capacities.

Though these capacities and properties are crucial in determining which things

among the furniture of the universe are the proper objects of moral concern, some

caution is in order. Since our epistemic access to the mental lives of animals is even

more limited than access to each other’s minds, we must be cautious about cognitive

attributions, and selective about the kinds of evidence for such attributions we have

at our disposal.

As Rogers and Kaplan (2004) argue, basing the moral status of animals on

comparative cognition and other biological measures can be fraught. Take, for

example, the well-known mirror self-recognition (MSR) test (Gallup 1970). (More

about that later.) Self-awareness as measured in these kinds of tasks is limited to the

visual modality, failing to take into account other modalities of self-representation

(e.g., auditory, tactile, and olfactory) as well as certain salient anatomical

differences (Rogers and Kaplan 2004: 176–177).

Moreover, only a small fraction of the almost 6,000 extant mammalian species,

10,000 avian species, tens-of-thousands of reptile and amphibian species, a still

greater number of fish species, and millions of insects and spiders have been

investigated for things like sentience and cognitive abilities.

Further and related to this worry is the narrow sense in which claims of folk

psychology (and, indeed, folk psychology itself) are characterized. For example, the

accepted methodological paradigm in animal cognition research characterizes folk

psychology as necessarily involving conspecific belief attribution and seeks only

evidence of the kinds of behaviors that confirm and conform to this model of

psychology. However, Kristen Andrews argues forcefully that the standard account

of folk psychology demands more than is necessary, since the standard account

assumes that correct prediction of a conspecific’s behavior requires the ability to

attribute beliefs, false beliefs, and beliefs differing from one’s own. Andrews rejects

belief attribution as a necessary condition for conspecific behavior-prediction,
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urging researchers to integrate social psychology research3 on how normal adult

humans actually predict behavior (Andrews 2012).

Despite these challenges, comparative biological methods remain the most

reliable metric in our understanding of the mental lives of animals and those

properties that bear on questions of animal welfare.4

Sentience: pain and suffering

A solid methodological framework for an investigation into whether an animal is

sentient includes investigating whether a particular organism possesses or exhibits

– A central nervous system and other structures and psychoactive chemicals

homologous to those known to control pain response in humans (e.g.,

neuroanatomical (opioid receptors, nociceptors)) and neurochemical (opioids

(such as endorphins and encephalins)5).

– Physiological or behavioral response to noxious6 (or positive) stimuli, analge-

sics, and anesthetics.7

Though these properties and capacities may, at first glance, seem to provide a clear

framework for investigation, some difficulties quickly arise. Pain is a notoriously

difficult phenomenon to understand, not only in ourselves but especially in

nonhuman animals.8 Data on pain present at least two challenges.9 The first is that

data on the high variability between the physiological mechanisms and the

phenomenal aspects of pain are often confounding, raising puzzles about the

connection between the two. For example, the very same kind of stimuli can elicit a

pain response of widely varying intensity (or none) in different individuals or even

in the same individual at different times, making generalizations from humans to

animals even more challenging. Though we have a good idea of how the nervous

system detects and responds to painful events in humans, exactly how the human

brain processes the stimuli and generates the phenomenal aspects of pain induced by

injury remains far less clear.

3 See, for example (Humphrey 2002).
4 For a quite forceful defense of the attribution of mental states to nonhuman animals, see Andrews

(2009).
5 Endorphins and encephalins are two of the more common substances—found in many organisms—

known to have morphine-like analgesic effects.
6 Noxious stimuli used in pain research on nonhumans include mechanical (pricking or probing), thermal
(heating or freezing), chemical (exposure to acidic irritants), and electrical (shocking).
7 Dawkins (2006) presents a clear and persuasive analysis of the scientific basis for assessing suffering in

animals, highlighting the plurality of mental states that might be properly described as ‘suffering’, and

thus somewhat vaguely (and I think, wisely) characterizes suffering as the ‘‘experiencing one of a wide

range of extremely unpleasant subjective (mental) states,’’ (2006: 28), a definition I wholly endorse.
8 For clear discussions of some of the difficulties peculiar to assessing animal pain, see Allen (2004,

2005).
9 For a nice discussion of the difficulties in finding a unified theory of pain, see Aydede’s Introduction to

his (Aydede 2005).

4 R. C. Jones

123



A second challenge presented by the data on the connection between the

physiological mechanisms and the phenomenal aspects of pain are abnormalities

such as congenital analgesia or, even more puzzling, pain asymbolia, a type of

dissociation affect involving pain without painfulness. In these bizarre, almost

inconceivable cases, a subject feels pain but is not in pain.10

Given these challenges, how might our investigations into the question of animal

pain reliably proceed? Common sense suggests that at least mammals and birds are

sentient. But what about reptiles? Amphibians? Fish? Invertebrates? Do lobsters feel

pain when boiled alive? Scallops, when shucked? Cockroaches, when blast with

insecticide? Here, intuitions begin to break down, and so it seems only science can

step in where commonsense intuitions begin to falter.11

What is pain?

The International Association for the Study of Pain (IASP) (1994/2011) provides

what seems at first blush to be a reasonable definition of pain as ‘‘an unpleasant

sensory and emotional experience associated with actual or potential tissue damage,

or described in terms of such damage’’ (209). The IASP definition is followed by a

footnote informing us that ‘‘pain is always subjective’’ and that the IASP definition

intentionally ‘‘avoids tying pain to the stimulus’’ (209). However, the IASP

definition of pain is both physiologically and philosophically problematic since it

(a) emphasizes subjective experience and self-report while supporting conflicting

philosophical interpretations of pain (e.g., subjectivist and objectivist views of

pain), and (b) remains silent on the question of the relationship of the physiological

bases of pain to its phenomenal aspects (Allen 2010).

Yet, given that pain and suffering are likely very old phenomena, it would be

strange were pain not widespread across varied species, did not provide selective

advantage, nor serve a similar adaptive function as it does in humans. Consequently,

an understanding of the basic mechanics of pain is imperative to understanding its

role in animal sentience.

The mechanics of pain

Pain in humans is at least a two-step process. The first step involves the stimulation

of special receptors called nociceptors that transmit injury detecting electrical

impulses to the spinal cord, triggering an automatic reflex response. At this first

stage, there are no conscious, phenomenal aspects of the experience. In the second

stage, the signal then moves from the spinal cord to the neocortex at which point the

phenomenal aspects of pain kick in and we experience the unpleasant sensation

associated with tissue damage. Though researchers are clear about the mechanisms

10 See Grahek (2007) for quite a thorough analysis of the empirical literature on such pain abnormalities

and the implications of such data for the ‘‘hard problem’’ of consciousness in the context of pain.
11 See the World Society for the Protection of Animals (WSPA) website Sentience Mosaic (WSPA 2012)

for an exhaustive number of resources on the scientific literature on nonhuman animal sentience and its

connection to animal welfare issues.
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involved in the first stage, it is the second stage of the process—the conscious

detection of pain—that remains somewhat of a mystery.

In addressing the issue of animal pain, we can start with the questions, ‘Which

animal groups possess nociceptors (or exhibit a ‘‘nociceptive response’’)?’, and ‘Do

they (and if so, how do they) respond to noxious stimuli, analgesics, and

anesthetics?’ We can further explore which organisms possess neural organs more

complex than simple neural nets (e.g., organs such as ganglia, brain masses, or

brains), and of these, which possess nociceptor-to-brain pathways.

Vertebrate pain: fish, amphibians, and reptiles

Despite a handful of skeptics,12 most researchers and philosophers writing on the

subject believe that all vertebrates are sentient. However, with regard to fish pain,

skepticism has persisted even among those ready to attribute pain sensation to other,

‘‘higher’’ vertebrates.13 Popular interest in the question of fish pain and welfare has

increased in recent years. For example, 2009 saw a number of articles in the popular

media on fish pain and welfare,14 while 2010 saw both the publication of a popular-

press book on the topic and an entire conference dedicated to issues of fish welfare,

science, and ethics.15 This explosion of interest in the issue of fish welfare can be

traced back to the publication of two papers.

In the first, Sneddon et al. (2003a) made three important findings, namely, that

(a) fish possess nociceptors capable of detecting noxious stimuli, (b) nociceptor-to-

fish-brain pathways process nociception signals in a quite similar way as that of the

‘‘higher’’ vertebrates (including humans), and (c) fish behavior is adversely affected

by the administration of noxious stimuli. After confirming the existence of

nociceptors and electrophysiological pathways requisite for the transmission of pain

signals, experimenters injected noxious chemical stimuli (bee venom and vinegar)

into the lips of rainbow trout. The results demonstrated that the noxious chemicals

affected both the physiology (increased breathing rate) and the behavior (decreased

appetite) of the trout, responses consistent with pain reactions and behaviors in

more-complex vertebrates.

In the second prominent paper on fish pain published that same year, Sneddon

(2003) found that the administration of morphine to the lips of rainbow trout

injected with noxious stimuli significantly reduced pain-related physiological and

behavioral responses. Sneddon concluded that if morphine acts as an analgesic in

the rainbow trout, then such pain-related behaviors are not simply reflexes but are

rather indictors of pain perception in fish. Anglers discomforted by these results

found little relief in subsequent studies and meta-analyses that only further

confirmed these findings (Chandroo et al. 2004; Sneddon 2007; Braithwaite and

Boulcott 2008; Nordgreen et al. 2009; Brown et al. 2011).

12 See, for example (Carruthers 1992 and Rose 2007).
13 See, for example (Rose 2002).
14 See, for example (Agger 2009).
15 See Braithwaite (2010), Utrecht (2010).
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In another study, Sneddon et al. (2003b) observed that noxiously stimulated

rainbow trout no longer displayed classic fear-response behavior when presented

with a novel object (Lego blocks). Whereas control trout spent most of their time

moving away from the novel object, noxiously stimulated trout spent most of their

time in close proximity to the novel object and showed no additional increase in

respiration rate to novel-object presentation. The researchers concluded that the

noxious treatment commanded the majority of the attention capacity in the fish

subjects, evidence that the trout were experiencing some level of pain.

Invertebrates

Insects and spiders

The literature on insect and arachnid pain is astonishingly impoverished. For over

30 years, the established view (Wigglesworth 1980) was that insects by in large do

not feel pain. Yet, Wigglesworth goes on to argue that certain insect behaviors (e.g.,

escape behavior when presented with noxious stimuli) indicate that some insects

must experience some form of pain. Eisemann et al. (1984) concluded that the

evidence ‘‘does not appear to support the occurrence in insects of a pain state’’

(167).16 However, Tracey et al. (2003) and Tobin and Bargmann (2004) have

discovered nociception in at least some insects, namely, Drosophilia. Neely et al.

(2011) found nociception in response to thermal noxious stimuli as well as what the

researchers refer to as a ‘‘pain’’ gene in Drosophilia. Other evidence of insect pain

includes evidence of opioid receptors in crickets (Dyakonova et al. 1999) and

nociception (or, at least, a nociceptive response) in moth larvae (Walters et al.

2001). In their work on spider pain, Eisner and Camazine (1983) found that ‘‘[t]he

sensing mechanism by which spiders detect injected harmful chemicals such as

venoms. . . may be fundamentally similar to the one in humans that is coupled with

the perception of pain’’ (3382).

Crustaceans

The question of crustacean pain—particularly the question, ‘Do lobsters feel

pain?’—is one that interests not only philosophers and scientists, but also the

general public.17 Physiologically, crustaceans possess nociceptors, ganglia, and

nociceptor-to-ganglia pathways (Ross and Ross 2008). Though crustacean pain

attribution is not yet widely accepted, findings are beginning to support crustacean

sentience. Barr et al. (2008) demonstrated that when the antennae of prawns were

exposed to noxious chemical stimuli, the crustaceans responded with increased

16 Interestingly, Eisemann advises the ‘‘experimental biologist. . . to follow, whenever feasible,

Wigglesworth’s recommendation that insects have their nervous systems inactivated prior to traumatizing

manipulation. This procedure not only facilitates handling, but also guards against the remaining

possibility of pain infliction and, equally important, helps to preserve in the experimenter an appropriately

respectful attitude towards living organisms whose physiology, though different, and perhaps simpler

than our own, is as yet far from completely understood’’ (167).
17 See, for example (Wallace 2004) and (Sample 2007).
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grooming of the antennae, yet when an anesthetic was applied, the grooming

behavior subsided. Elwood and Appel (2009) found that the more intensely hermit

crabs are electrically shocked, the more willing they are to abandon their shells for

new shells, while Lozada et al. (1988) showed that injections of analgesic and

opioid receptor antagonists into male crabs reduced response to electric shock.

Dyakonova (2001) concludes that ‘‘[a]lready in higher invertebrates. . . many

functions of opioids. . . are similar to those in vertebrates’’ suggesting that ‘‘the

main events in formation of functions of the endogenous opioid system have

occurred in the lower invertebrates’’ (335). Barr et al. (2008) conclude that

such findings are ‘‘consistent with the idea that these crustaceans can experience

pain’’ (745).

Annelids, nematodes, and mollusks

Though proto-nociception is found in jellyfish and sea anemones, full-blown

nociceptors are found in a wide range of bilateria such as annelids, nematodes, and

mollusks (Ross and Ross 2008; Smith and Lewin 2009). Both marine and terrestrial

worms (annelids) are found to possess not only nociceptors but a ganglion and

nociceptor-to-ganglia pathways (Ross and Ross 2008). Behaviorally, worms react to

noxious stimuli. Anatomically, some terrestrial snails and earthworms are found to

produce endorphins and encephalins (Dalton and Widdowson 1989; Kavaliers and

Ossenkopp 1991; Ross and Ross 2008). Further, since the administration of opioidal

substances has been shown to produce analgesic effects, it is believed that such (and

similar) annelids must possess opioid receptors as well (Ross and Ross 2008; Smith

and Lewin 2009).

As regards mollusks, it’s important for our purposes to separate bivalves (clams,

scallops, oysters, etc.) from cephalopods (octopuses, squid, and cuttlefish). Though

bivalves have quite a simple nervous system, there is some evidence that some

mollusks such as snails may be sentient. For example, placement of a land snail on a

hotplate results in the snail’s lifting of the anterior portion of the extended foot.

However, when opiate agonists are introduced, ‘‘increased withdrawal latency’’ is

observed (Smith and Lewin 2009). In testing anesthetics in oysters, Culloty and

Mulcahy (1992) noted that magnesium chloride induced ‘‘anesthesia quickly,

allowing rapid recovery with minimal stress and mortality’’ (249). Though

consensus opinion holds that since bivalves lack a sufficiently complex nervous

system they are probably not sentient, it appears that the jury is still out on

the matter.

Cephalopod mollusks (octopuses, squid, and cuttlefish) on the other hand, have

highly developed brains. Findings indicate that these cephalopods possess a central

nervous system that rivals in complexity that of the phylogenetically distant

vertebrates (e.g., mouse and human) (Wollesen et al. 2009), and that a convergent

evolutionary process has led to the selection of vertebrate-like neural organization

and ‘‘activity-dependent long-term synaptic plasticity’’ (Hochner et al. 2006: 308).

Behaviorally speaking, cephalopods exhibit quite a range of advanced behaviors and

are almost certainly sentient (Ross and Ross 2008).
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Jellyfish and sea anemones

Although ‘‘nociceptive responses’’ appear to exist in jellyfish and sea anemones

(Cnidaria) and comb jellies (Ctenophora), the Cnidarian nervous system is merely a

‘‘nerve net’’ and not robust enough to count as a full-blown nervous system (Smith

and Lewin 2009). Noxious stimuli will induce in some Cnidaria the ‘‘closure

reflex,’’ a nociceptive response. Yet, since the nervous systems of such aquatic

invertebrates take the form of such neural nets—nothing remotely as sophisticated

as the central nervous systems of some invertebrates (and all vertebrates)—

skepticism concerning pain in organisms such as jellyfish seems warranted. In fact,

since the neocortex appears to play a central role in human pain, Rose (2002) goes

so far as to claim that any species lacking this structure will be incapable of feeling

pain. However, this view is not widely shared (Sneddon 2007; Ross and Ross 2008).

Further, other indicators of pain capacity beyond homologous biological structures

(e.g., the possession of opioid receptors and producers) must also be considered.

Psychological suffering in animals

Evidence suggests that some animals suffer psychological pain in the form of fear

and stress.18 In humans, the stress response triggers a number of physiological

responses including the release of cortisol and other glucocorticoids, hormones

correlated with increased stress levels. Research has found that dominance

hierarchies in social species such as apes, Old World and New World monkeys,

and other vertebrates such as rodents and birds show a relationship between social

status and measures of stress physiology such as increased cortisol and other

glucocorticoid levels (Abbott et al. 2003; Sapolsky 2005).

Setchell et al. (2010) found that the relationship between dominance rank and

glucocorticoid levels in male baboons changed direction according to the stability of

the dominance hierarchy such that glucocorticoid levels were higher in subordinate

males under stable conditions, but under conditions of instability, higher-ranking

males had higher glucocorticoid levels. Further, males with higher cortisol levels

suffered an increased rate of gastrointestinal parasite infection, evidence that

glucocorticoids may suppress the immune system in species other than humans.

Cheney and Seyfarth (2007) found that female baboons suffer elevated cortisol

levels following the death of a close relative and when nursing in the presence of

threatening male, while Ashley (2007) measured increased cortisol levels in

rainbow trout kept in extreme confinement conditions.

In a meta-study of various physiological responses to anthropogenic noise as a

stressor in animals (including marine mammals), Wright et al. (2007) conclude that

anthropogenic noise can result in a range of interwoven stressors including anxiety

and loss of foraging opportunities. The authors recommend that scientists and

18 Serving an adaptive function as part of the body’s fight-or-flight response, fear is believed to operate in

a more primitive subcortical brain circuit than pain. For example, when the cortex of an animal is

removed, it appears no longer to suffer pain, yet still appears capable of learning a conditional fear

response (Grandin 2003).
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animal caregivers take such stressors into consideration when planning research or

when assessing the environmental impact of noise on animal inhabitants.

Studies also demonstrate that captive chimpanzees suffer from a variety of

serious stress- and depression-associated behavioral abnormalities. Birkett and

Newton-Fisher (2011) found that of 40 socially-housed zoo-living chimpanzees

from six independent groups in the US and UK, abnormal behaviors (including self-

mutilation, repetitive rocking, and consumption of feces) were present in all
sampled individuals, despite differences between groups in size, composition, and

housing. Birkett and Newton-Fisher conclude that, while most behavior of zoo-

living chimpanzees is ‘‘normal’’ in that it is typical of their wild counterparts,

abnormal behavior in captive chimpanzees is endemic despite enrichment efforts.

The authors suggest that there is an urgent need to ‘‘understand how the chimpanzee

mind copes with captivity, an issue with both scientific and welfare implications that

will impact potential discussions concerning whether such species should be kept in

captivity at all’’ (6).

Ferdowsian et al. (2011) report an association between traumatic events (e.g.,

maternal separation, social isolation, or experimentation) and the emergence of

behavioral disturbances resembling depression and posttraumatic stress disorder

(PTSD) in captive chimpanzees. Using behaviorally anchored DSM-IV criteria for

PTSD and major depression, the researchers found that 58 % of chimpanzees with

prior histories of experimentation, orphanage, illegal seizure, or violent human

conflict exhibited depression-associated behavior (compared with 3 % of chimpan-

zees in the wild), while 44 % of such chimpanzees exhibited PTSD (compared with

0.5 % of chimpanzees in the wild). The authors conclude that the findings

underscore the ‘‘association between psychopathology and conditions that include

captivity, confinement, physical harm, loss of social bonds, and isolation’’ (10) and

the ‘‘importance of ethical considerations regarding the use of chimpanzees in

experimentation and other captive settings’’ (6).

Bradshaw (2009) and Bradshaw et al. (2005) report that elephants—both in

captivity and in the wild where elephants have experienced mass deaths and social

breakdown from poaching, culls, and habitat loss—display symptoms associated

with human PTSD such as abnormal startle response, depression, unpredictable

asocial behavior and hyperaggression. And Chandroo et al. (2004) and Yue et al.

(2004) report evidence of psychological suffering in the forms of fear and stress in

rainbow trout when in the presence of frightening stimuli.

Some tentative conclusions regarding animal pain and suffering

This survey demonstrates the wide range of animals that can respond to tissue

damage or injury with nociception or nociceptive-like responses as well as the

number of species who possess the capacity to suffer psychologically. Given the

complexity of the phenomenon of pain—that it requires not only nociception but

neural complexity, perception, and some level of phenomenal consciousness—

conclusions regarding invertebrate pain would be premature. However, considering

the growing body of physiological and behavioral evidence, when it comes to issues
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of welfare it is probably best to employ the precautionary principle regarding our

treatment of many invertebrates.

Regarding pain in some vertebrates, though the usual epistemological challenges

arise whenever we encounter proclamations about the mental states of other beings

(especially with creatures like reptiles, amphibians, and fish), the most sensible

approach to issues of vertebrate pain and welfare remains, once again, the

precautionary principle.19

Higher cognition and animal welfare

As mentioned above, philosophers seeking to expand the moral status of animals are

interested not only in sentience as a morally relevant property, but the ‘‘higher’’

cognitive capacities as well. Cognitive capacities such as self-awareness, beliefs,

desires, memory, belief- and desire-attribution to conspecifics, and psychophysical

identity over time are central to many of the philosophers’ views discussed. Thus, it is

useful to investigate what science has to say regarding these capacities.20 However, as

we saw with the question of animal pain and suffering, epistemological challenges and

unnecessary anthropomorphism21 caution against too hastily drawing unwarranted

conclusions regarding the cognitive capacities of nonhuman animals.

Self-awareness

An organism’s ability to recognize or conceptualize an independent self plays a key

role in a number of theories concerned with the moral status of animals. Self-

awareness allows a being to reflect on the contents of his own consciousness,

something it is believed only humans can do robustly. This kind of awareness, this

reflective consciousness, seems at least necessary for ‘‘higher’’ cognitive capacities

such as understanding, examining, evaluating, and remembering one’s own and

others’ experiences and actions. It is exactly these kinds of second-order mental

capacities that some philosophers (e.g., Kant) claim make us (and only us) moral

beings.

19 See Huntingford et al. (2006) for a through review of fish welfare issues.
20 Interestingly, in July of 2012, scientists gathered at the University of Cambridge for the first annual

Francis Crick Memorial Conference, ‘‘Consciousness in Human and Non-Human Animals,’’ and

produced the The Cambridge Declaration on Consciousness (Low 2012). The declaration concludes that

‘‘non-human animals have the neuroanatomical, neurochemical, and neurophysiological substrates of

conscious states along with the capacity to exhibit intentional behaviors. Consequently, 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.’’
21 I use the term ‘unnecessary anthropomorphism’ here to distinguish it from what Mark Bekoff (2000)

calls biocentric anthropomorphism, the indispensable use of human terms to explain animals’ mental

lives, emotions, or feelings. However, Marian Stamp Dawkins (2012) attacks even this kind of

anthropocentrism as too prevalent in the scientific literature, ultimately harming the cause of animal

welfare.
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Since 1970, the standard measure of self-awareness has been mirror self-

recognition (MSR)22 (Gallup 1970, Gallup et al. 2002). As an indicator of self-

awareness, the MSR test is supposed to demonstrate whether subjects can recognize

themselves in a mirror. There are a couple of ways researchers assess an animal’s

response to seeing her image in a mirror. In the classic MSR task, experimenters see

how the animal reacts to seeing a mark (typically a small dot of rouge) placed on her

forehead (or other part of her body) not readily visible to herself. If the animal

touches the spot on her own body rather than the image of the spot in the mirror, it is

claimed that the animal is aware that the image is of herself. A second method is to

note whether the subject uses the mirror to examine parts of her body that she

cannot see otherwise, for example, touching or examining her eyes or teeth. The

significance of the results of this kind of task are such that if an animal recognizes

her image in a mirror as an image of herself (and not, for example, a conspecific),

then it is claimed that the animal is self-aware. MSR is seen as such an important

criterion of self-awareness, that some animal advocates propose it as a criterion for

personhood (Wise 2002). Before looking at the data however, it should be noted that

explanations for MSR failure—other than a lack of self-awareness—are numerous

and significant.

Schilhab (2004) and others provide important methodological and interpretive

critiques of MSR as a measure—especially as the measure—of self-awareness.

Schilhab points out that MSR is highly dependent on visual capability such that

even simple deficiencies in eyesight could account for MSR failure. Even if species

have comparable visual capacities, it does not follow that they attend similarly to

marks placed upon their bodies.

As discussed earlier, Rogers and Kaplan (2004) note that MSR fails to take into

account other, non-visual modalities of self-representation. Dogs, for example, pay

less attention to how other dogs look but are attentive to how they and others

smell.23 Further, MSR tasks can be administered only on captive animals who may

not be representative of their species.

In addition to these methodological worries, questions regarding the interpre-

tation of MSR results provoke further criticism. Schilhab (2004) notes that

anthropocentric assumptions inherent in MSR favor organisms constitutionally

comparable to humans, assumptions that may lead to erroneous conclusions, e.g.,

claims supporting a supposed cognitive gap between the great apes (including

humans) and the rest of the animal kingdom. Schilhab further argues that MSR

ignores important social aspects of self-awareness, significant given that recent

investigations in primates suggest that what individuals know about the visual

22 For an extensive review of the manifold criteria and arguments for self-awareness in nonhuman

animals (a phenomenon (rightly) characterized not as a single but as a complex phenomenon), see

DeGrazia (2009).
23 Bekoff (2001) describes what he calls the ‘‘yellow snow’’ test intended to evaluate a certain level of

self/other differentiation in dogs. According to Bekoff, dogs have some of the same aspects of self-

awareness that humans have, for example, a kind of ‘‘body-ness’’ (or proprioceptive sense), and a

somewhat territorial/ownership sense of ‘‘mine-ness.’’ However, Bekoff does not believe the data yet

support in dogs robust self-awareness.
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experience of other individuals indicates insight into social problems (e.g., Hare

et al. 2000).

Asendorpf et al. (1996) argue that the classic MSR task assumes that recognition

of the dot of rouge must lead to a recognition that (a) it is not a ‘‘normal’’ marking,

and that (b) the subject should get rid of it. However, the researchers found that

MSR produced false negatives in children when the child’s recognition of the dot

did not lead her to try and remove it. More generally, their criticism of the MSR task

is that there may be quite a number of alternative reasons for any non-interaction

with the dot other than lack of self-awareness.

Though these difficulties caution against lending MSR too central a role in

measures of self-awareness in nonhuman animals, it remains worthwhile to examine

the literature on animal MSR.24

Great apes

While it is well-established that both the common chimpanzee and bonobo exhibit

MSR (Gallup 1970; Povinelli et al. 1993; de Veer et al. 2003; Walraven et al.

1995), the presence of this capacity in gorillas remains contested (Shumaker and

Swartz 2002). While Koko (a gorilla proficient in sign language) has demonstrated

that she recognizes herself in the mirror, most gorillas have failed the MSR task.

The most common explanation of these results is gorillas’ aversion to direct eye

contact (Patterson and Cohn 1994). However, Posada and Colell (2007) found that

Xebo—a 17-year-old male gorilla habituated both to observers and to a mirror—

exhibited no aversion to eye contact and clearly exhibited a positive response to the

mark test.

Other primates

Though it has been long-believed that primates such as monkeys lack MSR, findings

seem now to support claims that some primates other than great apes pass the mirror

test (Anderson and Gallup 2011). For example, de Waal et al. (2005) found that

capuchin monkeys recognize their reflections in a mirror as special, and not merely

an image of a conspecific.

Though macaque monkeys have long-failed the mark test, Rajala et al. (2010)

observed self-directed behaviors in rhesus macaque lab monkeys. When presented

with a mirror, the macaques exhibited extensive observation and grooming of their

head implants and genital areas, parts of their bodies that cannot be readily and

directly observed without the help of a mirror. In some cases, the monkeys even

turned themselves upside down or adjusted the mirror to get a better view of

themselves. These behaviors ceased once the mirror was covered or removed.

Couchman (2012) claims that rhesus monkeys appear to have a sense of self-

awareness previously not attributed to such primates. In the study, rhesus monkeys

were able to differentiate a computer cursor that they controlled with a joystick from

24 For a novel defense of the view that MSR shows self-awareness see Savanah (2012).
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an array of cursors on the screen controlled by others, suggesting that the primates

possess a kind of ‘‘self-agency.’’

Dolphins and other animals

Other animals who exhibit MSR in one form or another include Asian elephants

(Plotnik et al. 2006), killer whales (Delfour and Marten 2001), and even magpies

(Prior et al. 2008). Though pigs lack MSR, Broom et al. (2009) found that pigs can

utilize information obtained from a mirror.

Bottlenose dolphins have clearly demonstrated MSR. In the most conclusive

study, Reiss and Marino (2001) report dolphin subjects watching their reflections

while performing head movements and body postures in front of a mirror. They also

used the mirror to examine the insides of their mouths, and even engaged in sexual

behavior much more often when in front of the mirror. Upon being marked for the

first and only time on the tongue, one dolphin engaged in a mouth opening-and-

closing sequence never before observed. At no time did any of the dolphins behave

towards the reflection as though it were a conspecific (White 2007).

Other studies further support the notion that dolphins are self-aware. For example,

there is evidence that each dolphin possesses a unique ‘‘signature whistle,’’ a kind of

dolphin ‘‘name’’ that remains the same throughout a dolphin’s lifetime and whose

primary function is to communicate to other dolphins the dolphin’s identity. Such

signature whistles appear further to function as contact calls between individuals (e.g.,

mothers and their calves) separated by great distances. Even more intriguing is the

observation of some dolphins mimicking the signature whistle of another dolphin in an

apparent effort to get his or her attention (Janik et al. 2006; White 2007).

As noted earlier, comparative cognition and other biological measures can be a

dodgy endeavor. Yet, despite these challenges, it is safe to infer that species other

than humans possess at least some rudimentary form of self-awareness, one that is

perhaps not as robust as that of human persons, but self-aware nonetheless.

Imitation

Metrics other than MSR also provide evidence of self-awareness in animals.

Imitation, for example, involves copying the form of a particular behavior. In

genuine imitation, one’s intention to copy implies some kind of self-representation

(DeGrazia 2009). Further, imitation plays a role in prosocial behaviors. For

example, during social interactions, humans often unintentionally imitate the

behaviors of others, increasing rapport and empathy between interaction partners.

Horner and Whiten (2005) found that young wild-born chimpanzees from an

African sanctuary employed imitation strategies when observing a human demon-

strator use a tool to retrieve a reward from a puzzle-box. Paukner et al. (2009) report

that capuchin monkeys differentiate and prefer an experimenter imitating them to an

experimenter performing non-imitative contingent actions. The monkeys looked

longer at, spent more time in proximity to, and choose to interact more frequently

with imitators over non-imitators.
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Memory

Though memory can be characterized simply as the encoding, storage, and retrieval

of information, memory as a component of rationality is classified by function into a

number of different memory types.25 Of the various types of memory, episodic
memory seems the most relevant to animal welfare. Episodic memory involves the

conscious recollection of unique personal experiences as well as the ability to

mentally project oneself into the future (Tulving 1985; Turving 2005; Crystal 2009).

Episodic memory in humans is believed to require three things: (a) a concept of the

self, (b) autonoetic awareness, and (c) chronesthesia, i.e., the ability to subjectively

sense the objects, location, and time of particular events (i.e., the ‘‘what,’’ ‘‘where,’’

and ‘‘when’’ of particular events). Autonoetic awareness involves awareness of the

self as the subject of the remembered (or forwardly projected) experience.

Autonoetic awareness works in conjunction with autonoetic consciousness, which

emerges through the retrieval of a memory of a personally experienced event and is

identified with the phenomenal aspects of the remembered event—the what-it-was-
like-ness of the remembered event. Episodic memory in humans involves the

capacity to mentally represent and become aware of subjective experiences. As we

have seen, self-awareness of this sort has implications for animals’ moral standing.

But since evidence of conscious recollection of personal experience is (at least in

humans) reported linguistically, it is difficult (if not, as some claim, impossible

(Tulving 1985)) to assess whether nonhuman animals exercise episodic memory.

Due to this linguistic barrier and since only the behavioral aspects of episodic

memory can be observed in nonhuman animals, researchers refer to episodic

memory in nonhumans as episodic-like memory.

In a landmark study of episodic-like memory in nonhuman animals, Clayton

et al. (1998) produced evidence that Western scrub jays possess the ability to

remember the location, time, and identity of various food items they cached. In the

study, scrub jays cached peanuts in soil on one side of a spatially distinct area, and

waxworms in another. The birds were then removed from the cache area. Four hours

later they were permitted back into the cache area to retrieve some of the food items

and re-cache. Following this second caching event, the birds were removed from the

area for 120 h. Within as few as four trials, scrub jays learned that the worms that

had been cached 124 h before had rotted, whereas 4 h after caching, the worms

remained fresh. Salwiczek et al. (2010) further demonstrated that scrub jays’

memory for their caches incorporated flexibility when researchers used food stuffs

of different rates of decay.

Adapting the paradigms of Salwiczek et al., Martin-Ordas et al. (2010)

demonstrated episodic-like memory in chimpanzees, orangutans, and bonobos.

Apes chose perishable food significantly more after 5 min and non-perishable food

after 1 h, demonstrating that apes remember in an integrated fashion the ‘‘what,’’

‘‘where,’’ and ‘‘when’’ of an event. In other words, the apes were able to distinguish

between different events in which the same food items were hidden in different

places at different times, hallmarks of episodic memory.

25 For example, semantic, episodic, and procedural. See Tulving (1985) for a thorough taxonomy.
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Similar results have been obtained in a study of hummingbirds (Henderson et al.

2006), and studies involving rodents demonstrated that rats and mice exhibit

episodic-like memory in their capacity for detailed representations of remembered

events (Eacott et al 2005; Babb and Crystal 2006; Dere et al. 2006; Crystal 2009).

Basile and Hampton (2011) report that rhesus monkeys demonstrate episodic-like

memory in their ability to recall shapes from memory and reproduce them on a

touchscreen with great flexibility. There is even some evidence of episodic-like

memory in bees (Pahl et al 2007).

Abeyesinghe et al. (2005) found evidence not only of episodic memory in the

common domestic chicken, but also that hens demonstrate delayed gratification,

self-control, and the ability to anticipate the future, all associated with the capacity

for pre-emptive anxiety and the generation and frustration of expectations.

It is thus reasonable to conclude that a variety of species possess the capacity to

encode past events in ways functionally similar to robust episodic memory.

However, given that the subjective, phenomenal aspects of memory (the autonoetic

aspects)—reported linguistically—are crucial to the robust concept of episodic

memory, researchers face a serious challenge in countenancing such an essential

component of episodic memory in nonhuman animals.

Mindreading

Dennett (1976) argues that of the various capacities and abilities that constitute

personhood, the most central is the ability to attribute mental states to oneself and to

others, i.e., to have a theory of mind (or to be capable of mindreading). This is

because the ability to mindread is necessary for things like self-awareness, moral

autonomy, and empathy. Some argue that any being that can mindread is (or should

at least be legally recognized as) a person (Mitchell 1994). Though investigations

into mindreading in animals are scientifically and philosophically interesting in their

own right, results of this kind of work have pressing, real-world ethical import. For

example, based on these kinds of data, Spain recently passed a resolution that

legally recognizes and protects of the rights of life, liberty, and freedom from torture

for all great apes (Roberts 2008).

Whether some nonhuman animals are capable of mindreading is contentious. In

the earliest studies on mindreading in animals, Premack and Woodruff (1978)

concluded that their chimpanzee subject, Sarah, was able to attribute mental states

to her human handlers. However, objections to the methodology and conclusions

were immediate, igniting a dispute that continues to this day (Savage-Rumbaugh

et al. 1978; Penn et al. 2008).

Wimmer and Perner (1983), working with human children subjects, reported the

first results from what is still considered the litmus test of mindreading, the false
belief task. To pass the false belief task, an individual must at least (a) attribute

beliefs to others, (b) understand that others’ beliefs can differ from her own, and

(c) understand that others’ beliefs may differ from the true state of the world (i.e., be

false). Clearly, passing the false-belief task requires mindreading. Until recently, it

was believed that normally-developing children fail the task until about the age of

three or four (Wellman et al. 2001), however, recent data suggest that infants as
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young as 13 months can attribute false beliefs (Surian et al. 2007; Buttelmann et al.

2009; Baillargeon et al. 2010).

The first false-belief studies conducted on chimpanzees yielded negative results

(Call and Tomasello 1999). But then a number of publications by Hare et al. (2000,

2001) and Tomasello et al. (2003) involving food-competition among chimpanzees

changed that. The experiment involved two chimpanzees—one dominant, one

subordinate—competing for food located in a central area between the two subjects.

One piece of food, located behind an opaque barrier, was visible only to the

subordinate chimpanzee, while another piece of food was visible to both. When the

cage doors opened, the subordinate consistently refrained from taking the piece of

food that was in the line of sight of the dominant, but did head toward the piece of

food occluded from the line of sight of the dominant. The researchers concluded that

the inference to best explanation of the observed chimpanzee behavior was to

attribute to the subordinate a belief about the mental states of a conspecific, namely,

that the dominant could not see the piece of food that was located behind the barrier.

Critics of these conclusions point out what they see as a deep conceptual flaw in

the mindreading hypothesis, namely, that since any setup of this kind permits the

attribution of mental states to conspecifics based solely on observable features of a

conspecific’s behavior and environment, it follows that every mindreading

hypothesis has a complimentary behavior-reading hypothesis that can equally

account for the data (Povinelli and Vonk 2004; Penn et al 2008). This ‘‘logical

problem’’ of the mindreading hypothesis remains the greatest challenge to

affirmative claims for mindreading in nonhuman animals.26 (Lurz 2011).

As mentioned earlier, Kristin Andrews (2012) poses a different critique of

mindreading, arguing that the standard view of the folk psychology that underlies

the mindreading hypothesis relies on an overly narrow understanding of other

minds. Andrews notes that humans employ a variety of methods when explaining

the behavior of others, some of which do not require seeing others as having reasons

for their actions. According to Andrews, the fact that having the concept of belief is

not necessary to predict or explain others’ behavior demands a broader, pluralistic

account of folk-psychological behavior-explaining mechanisms, one that includes

all the practices and competencies associated with social interactions.

Despite these criticisms, research on belief-attribution mindreading in nonhu-

mans remains robust. For example, Krachun et al. (2009) administered a nonverbal

false belief task to both chimpanzees and bonobos. Though none of the apes was

able to exhibit an understanding of a competitor’s false belief, they did, more often

than not, look at an unchosen container in false-belief trials, possibly indicating

some degree of understanding about a competitor’s belief.

There is some evidence that non-great-ape-primates exhibit mindreading behav-

iors. Flombaum and Santos (2005) observed rhesus macaques selectively ‘‘stealing’’ a

grape from an experimenter who was incapable of seeing the grape rather than from an

experimenter who appeared visually aware, evidence that rhesus macaques possess the

ability to infer what others perceive on the basis of where they are looking.

26 For a sophisticated and persuasive response to ‘‘Povinelli’s challange’’ see Andrews (2005).
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Herman et al. (1999) argue that dolphins comprehend the referential character of

the human pointing gesture and thus, understand the intention of the pointer, and

Tschudin (2001, 2006) argues that the success of bottlenose dolphins on such belief

tasks has considerable ethical and legal implications for animal welfare. Further,

Marino et al. (2007) found that cetacean brains contain spindle neurons, believed to

be responsible for certain aspects of higher-order social cognition and formerly

thought to be unique to humans and great apes.

Other mammals exhibiting evidence of mindreading include dogs (Reid 2009) and

even some domestic goats (Kaminski et al. 2005). For example, dogs employ more

attention-getting behaviors toward conspecifics when they are facing away with eyes

not in direct line of sight (Horowitz 2009). And Scrub jays have recently been shown to

exhibit different caching behaviors depending on whether they cache in private or in

the presence of a conspecific (Emery et al. 2004; Emery and Clayton 2009).

From capacities to welfare

Though other morally relevant cognitive properties exist, this overview has touched on

those most salient in both the ethics and scientific literature. I wish now to look at

animal welfare policy and legislation in connection with and in light of this overview.

That there exists an unfortunate disconnect between most animal welfare policy and

legislation, and the science on animal pain, sentience, and cognition is troubling.

Implications for animal welfare

Animal welfare is best understood as the promotion of physiological, psychological,

and species-specific functioning. To promote an animal’s welfare, attention must

also be paid to the conditions under which the animal lives (Broom 1991). For

example, in considering the welfare of a laying hen who spends her life in the tight

confines of a battery cage, we must consider her immediate physical condition and

health, her possible distressed mental state given the adverse conditions under which

she lives (e.g., the difficulties obtaining food, water, exercise, and perhaps, shelter),

and any suffering brought on by her inability to express species-typical behaviors,

for example, dust bathing.

Though animal welfare concerns arise in such varied human practices as hunting,

clothing manufacture, the use of animals in zoos and entertainment, in sport, and as pets,

in this section I will focus briefly on just two practices: the raising of animals for food and

the use of animals in scientific research. I argue that the moral status of animals as

reflected in almost all—even the most progressive—welfare policy is far behind, is

ignorant of, or disregards our current and best science on animal sentience and cognition.

Animals raised for food

Land animals

According to the USDA Foreign Agricultural Service (2011b), 1.02 billion cattle

and 1.2 billion pigs worldwide are raised as livestock, while the number of chickens
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raised for food worldwide approaches 40 billion.27 Most of those animals are raised

in Concentrated Animal Feeding Operations (CAFOs) (or ‘‘factory farms’’).28

CAFOs involve raising large numbers of animals in conditions of high density

confinement for the production of meat, eggs, and dairy products.

Cattle raised for beef are castrated, dehorned, and branded, all without anesthesia

or analgesics. At slaughter, improper stunning techniques can cause some cattle to

be hoisted upside down by their hind legs and dismembered while fully conscious.

Veal calves are taken from their mothers within a few days of birth, chained in tiny

stalls, and fed a nutrient-deficient diet to induce anemia so that their flesh remains

pale and tender to the human palette (Rollin 1995).

Sows, who can grow to over 300 kg, live out most of their lives (approximately

4 years) in individual gestation crates measuring approximately 200 cm by 60 cm

where they give birth to between four to eight litters. Male piglets have their

testicles removed, their tails and ears docked, and their teeth clipped, all without

anesthesia or analgesics. At slaughter, improper stunning techniques can cause some

pigs to reach the scalding bath—intended to soften skin and remove hair—while

still conscious (Rollin 1995).

Laying hens live out their lives in battery cages measuring approximately

500 cm2. To prevent stress-induced aggression in chickens caused by overcrowding

(such as pecking cagemates (sometimes to death)), the ends of their beaks are cut off

with hot blades (a process known as debeaking), without anesthesia or analgesics.

Though the normal lifespan of a chicken is approximately 10 years, laying hens on

CAFOs are ‘‘spent’’ and unable to produce eggs after just 2 years, at which time

they are slaughtered. So-called ‘‘broiler’’ chickens are genetically modified so as

grow to processing weight in only 6 weeks at which time they are sent to slaughter.

At the slaughterhouse, chickens are hung upside-down with their legs snapped into

metal shackles, their throats are slit, and they are immersed in scalding hot water for

feather removal, often in varying states of consciousness throughout the entire

process (Rollin 1995).

Aquaculture

World demand for fish and fishery products is projected to expand to 183 million

metric tonnes by 2015, and it is expected that out of this increase, 73 % will come

from aquaculture, accounting for 39 % of global fish production (Ashley 2007).

Worldwide figures for the number of sea animals29 killed for food are difficult to

obtain. One source puts the number of marine animals killed for food in the US

alone at 51 billion (FFH 2012).

A number of aquaculture procedures may be inherently stressful for fish and thus

compromise fish welfare, including (a) handling and transport which involves

27 The focus of this section will be on cattle, pigs, and chicken. Other land animals produced in mass

numbers for food and clothing include sheep, horses, rabbits, turkeys, fur mammals, and others. Data on

this latter group is not as readily available as on the former.
28 For details on CAFOs see Eisnitz (1997), Imhoff (2010), Kirby (2010).
29 ‘Sea animals’ includes so-called ‘‘finfish’’ and shellfish, but excludes other kinds of marine species

killed for food, e.g., marine mammals, eels, etc.
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(i) removal from the water and air exposure, (ii) the causing of abrasions and the

removal of scales (which removes a fish’s protective mucous coat), and (iii)

excessive weight loading on fish at the bottom of nets and brailles; (b) excessive

crowding of fish by increased stock densities; and (c) slaughter techniques including

(i) removal from water, (ii) asphyxiation in ice, (iii) asphyxiation in CO2-saturated

water, and (iv) gill cutting (Ashley 2007).

Welfare policy

Intended to decrease suffering of livestock during slaughter, the US Humane

Slaughter Act (1995) mandates that animals be made unconsciousness (usually by

stunning with a captive bolt gun) prior to slaughter. The Act does not cover the

slaughter of rabbits, poultry, fish, or other animals slaughtered for food. The US

Animal Welfare Act of 1966 (USAWA) (2010) provides protections for some

animals in some circumstances, yet farm animals are excluded from its protections.

Though some US states have enacted laws banning gestation crates, veal crates, or

battery cages, no federal policy currently exists in the US that regulates the

treatment of or protects livestock from the kinds of conditions experienced in

CAFOs just described (ALHC 2012).

The European Union has adopted a similar slaughter policy which mandates that

animals be made unconsciousness at the time of killing, but the policy goes further,

banning battery cages throughout the EU. However, as in the US, no EU current

policy regulates the treatment of all living livestock in CAFOs (ALHC 2012).

Regarding fish welfare, despite the fact that organizations such as the Farm

Animal Welfare Council (FAWC) have published recommendations regarding the

welfare of farmed fish included in the so-called ‘‘Five Freedoms,’’ (FAWC 2012),

no legislated mandates surrounding aquaculture welfare exist. However, with regard

to angling practices, some EU countries have recently banned catch-and-release

fishing as cruel (ALHC 2012).

It’s unfortunate and troubling that there is a disconnect between most animal

welfare policy and legislation on the one hand and the science of animal pain,

sentience, and cognition on the other. For example, that the USAWA excludes farm

animals from its protections clearly ignores (for reasons of industrial expediency)

volumes of scientific data pertaining to the welfare of billions of animals who (as we

have seen) are at least sentient. The time for bringing welfare policy for farm

animals in line with data from our best science is well-overdue.30

The use of animals in scientific research

Reliable global figures for animal testing are difficult to obtain, due in large part to

the fact that animals bred for research but then killed as surplus and animals used for

breeding purposes are not included in tallies. Additionally, tallies of invertebrates

and, in the US, rats and mice (which make up about 90 % of research animals) are

30 See Dantzer (2002) for what seems a reasonable and workable research agenda on emotion and

cognition in farm animals that would help us understand their welfare requirements.

20 R. C. Jones

123



not required. Figures worldwide range from about 60 to 120 million annually (NCB

2005; USDA 2011a; Taylor et al. 2008).

Scientific research on animals is often divided between basic and applied

research. Basic research aims primarily to increase human knowledge and includes

behavioral, physiological, developmental, and genetic studies. By contrast, applied
research aims to benefit human health in a direct and immediate way and includes

the modeling and study of human disease in animals, as well as drug, toxicology,

and cosmetic testing (NCB 2005). These different types of research and the

procedures associated with them raise questions about necessity, efficacy, and

animal welfare.

The USDA (2011a) reports that of the 1,134,693 animals used in scientific

research in the US, 697,801 animals (61 %) were used in procedures that involved

no pain or distress, 339,769 animals (30 %) were used in procedures that involved

pain that was relieved by anesthesia, while 97,123 vertebrate animals (9 %) were

used in procedures that involved pain that was not relieved by anesthesia or

analgesia. But these figures are deceptively low as they do not include animals not

covered under the USAWA such as rats, mice, birds, reptiles, amphibians, or

invertebrates (USDA 2010). Conservative estimates put the number of animals used

in scientific research in the US who are not covered by the USAWA at 16 million,

more than 14 times the total number of animals officially reported used in the US

annually (Taylor et al. 2008).

Welfare Policy

The principles underlying the welfare of animals used in scientific research are

known as the ‘‘3Rs’’ of animal research (Russell and Burch 1959) which hold that if

animals are to be used in experiments, every effort should be made to Replace them

with non-sentient alternatives, Reduce to a minimum the number of animals used,

and Refine experiments that use animals so that they minimize pain and distress

(Flecknell 2002). A number of countries have passed laws and regulations on the

use of animals in scientific research inline with the 3RS, though no universal

standards are in place.

In the US, Institutional Animal Care and Use Committees (IACUCs) are

mandated to review research protocols as prescribed in the Institute for Laboratory

Animal Research of the U.S. National Academy of Sciences (2010). Though such

guidelines are, in principle, widely adopted, regulation of laboratory animals in the

US is legislated only by the USAWA which ensures animals’ care and treatment—

as long as such regulation does not interfere with the ‘‘design, outlines, or guidelines

of actual research or experimentation’’ (1231).

However, the USAWA’s definition of ‘animal’ includes only (but not all)

mammals, and excludes

(1) birds, rats of the genus Rattus, and mice of the genus Mus, bred for use in

research, (2) horses not used for research purposes, and (3) other farm animals,

such as, but not limited to livestock or poultry, used or intended for use as food

or fiber, or livestock or poultry used or intended for use for improving animal
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nutrition, breeding, management, or production efficiency, or for improving

the quality of food or fiber (2132)

Such an exclusion has no basis in science, having more to do with social and

cultural attitudes, and research expediency.31

In a positive turn, the Institute of Medicine issued an influential report (2011) on

the use of chimpanzees in biomedical and behavioral research. The report

guidelines, which were quickly accepted and are now required by the National

Institutes of Health (the governmental body responsible for funding biomedical

research in the US), advise suspension of all new grants for research on

chimpanzees, requiring that the knowledge gained from any further research using

chimpanzees must be ‘‘necessary to advance the public’s health’’ and that there exist

‘‘no other research model by which the knowledge could be obtained.’’ (4)

In contrast to the USAWA, the British Animal Welfare Act (UKAWA) (1986)

defines ‘animal’ as ‘‘any living vertebrate, other than man.’’ However, the Act also

provides the same protections for one species of octopus (Octopi vulgaris) that it

does for all vertebrates. There exists no scientifically reputable reason to single out

this particular species of octopus for protection over all the others.

The most inclusive animal welfare act to date is that of India where unregulated

experimentation is widely practiced. Though still in the proposal stages, The Animal

Welfare Act (2011) defines ‘animal’ as ‘‘any living creature other than a human

being.’’ Though constructed with the best of intentions, the Act ignores the science

on sentience and cognition and is thus too liberal in scope. Given the wording, the

Act protects equally both mammals and microbes.

These cases seem clearly to demonstrate that the moral status of animals as

reflected in even the most liberal, progressive welfare policy expresses a severe

disconnect from the science on animal sentience and cognition. An exception to

these policies is the quite scientifically informed New Zealand’s Animal Welfare

Act (1999) which protects not only all vertebrates, but ‘‘any octopus, squid, crab,

lobster, or crayfish (including freshwater crayfish)’’ or ‘‘any other member of the

animal kingdom which is declared from time to time by the Governor-General, by

Order in Council, to be an animal for the purposes of this Act’’ as well as ‘‘any

mammalian foetus, or any avian or reptilian pre-hatched young, that is in the last

half of its period of gestation or development.’’ Perhaps future policies might model

the NZ Act

Conclusion

This brief review of the ethical and scientific literature regarding the questions,

‘Which animals possess which morally relevant intrinsic properties, and to what

extent?’ has adequately answered neither. Given the subjective nature of many of

31 Since these taxa are not covered under the Act, research facilities are not required to keep numbers on

the use of such animals, thus accurate figures for the number used in US research facilities go unreported.

See Greek and Greek (2000) for a thorough and insightful analysis of the ‘‘animal research-industrial

complex.’’
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the phenomenal aspects of these properties, robust epistemological certainty

regarding such capacities in nonhuman animals seems contingent upon solving the

mind-body problem. Yet, for issues of practical moral import, such degrees of

certainty are not required.

The best we can do then is to continue to investigate these questions with

scientific rigor and incorporate into our moral theories and ethical practices those

findings that have ethical significance. In many instances, adopting the precaution-

ary principle so as to avoid presumptions about and potentially harmful

consequences of human exceptionalism seems prudent. Most philosophers currently

writing on the moral status of animals understand the indispensability of such

scientific findings, yet current legislation and policy regarding animal welfare

egregiously trails behind our best science on animal sentience and cognition,

reflecting ignorance of and a serious discontinuity with such findings. We owe it to

the billions of sentient beings held in captivity to formulate scientifically literate

moral theory and to protect the interests of nonhuman animals by legislating

reasoned, scientifically informed welfare policy.
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