
Guest Editorial

Toward a science of ultimate concern

The existence of consciousness in other animals has remained a contentious issue in science and
medicine ever since Descartes brought us the ontological mischief of mind–body dualism. An ex-
treme, albeit implicit, variant of this mode of thought exists in animal behavior research to this
day. Animals continue to be granted bodily reflexes, a complex instinctual apparatus and funda-
mental learning abilities, but rarely experiential states (Rollin, 1998). Although such views have
traditionally brought peace of mind to those who pursue a livelihood through the use of animals
(Thomas, 1996), they should have provided little solace to those interested in the nature of the
brain or the mind. Although we all appreciate that mental processes remain relatively invisible
to the tools of science, they are no more so than electrons and gravity to the tools of physics.
Behavioral scientists are simply more timid in accepting the weight of evidence and theoretical
inference as a basis for scientific reasoning. Also, the neglect of consciousness is partly due to
the fact that the emphasis in the field is so heavily weighted toward research on cognitive topics,
especially learning and memory, where information-processing metaphors seem to suffice. Those
perspectives begin to falter when it comes to the epigenetically integrated intrinsic tools for living
that evolution provided organisms, such as basic emotional and other affective abilities. Evolution
surely provided more than learning capacities to organisms so they could begin to coherently nav-
igate and respond to the world before they had an appreciation of the contingencies of the envi-
ronment. Primary-process consciousness may be closely linked to some of these unconditioned
responses, some of which, such as vocalizations can be used as self-reports of affect in animals
(Knutson, Burgdorf, & Panksepp, 2002; Panksepp, Knutson, & Buradorf, 2002).

On the basis of first principles, it is quite unlikely that consciousness is a learned feature of
brain organization. It could well be that the cerebral sources of conscious experience are more
critically linked to the evolved aspects of brain dynamics—intrinsic value guides for existence—
rather than to the abundant learning that proceeds rather automatically and unconsciously once
organisms begin to confront real-life contingencies. After all, human minds dwell readily on, and
seek out, aspects of the world that are critically linked to survival issues. How do animals ‘‘know,’’
in highly variable environments, that certain aspects of the world sustain life, while others
detract therefrom? Might they not be ‘‘agents’’ of actions, as opposed ‘‘scarecrows’’ responding
to world events? The simple answer has always been that human animals are utilitarian, because
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life-affirming events feel good, and life-detracting events, feel bad. As utilitarian Jeremy Bentham
said in 1789, ‘‘utility’’ reflects ‘‘that property in any object, whereby it tends to produce benefit,
advantage, pleasure, good, or happiness . . . or . . . to prevent the happening of mischief, pain, evil,
or unhappiness’’ (Introduction to the Principles of Morals and Legislation).

Of course, now we know that these feelings are not properties of external objects, but the
evolved nature of our brains. Thus, a more sophisticated answer is that we and our fellow animals
are inheritors of various tools for living that neurobehaviorism, the now prevailing school of
thought in functional neuroscience, is still too timid to conceptualize (Panksepp, 1990). In any
event, a key issue about animal consciousness is whether other mammals experience emotional
and motivational values in ways not dissimilar our own diversity of basic affective feelings. Except
for studies of fear conditioning, there has emerged little institutional devotion to the study of
brain mechanisms relevant for understanding affective processes in non-human animals. However,
even in well-funded areas such as fear conditioning, there is scarcely an investigator who dares
explicitly address the ever present worry—do animals experience fear? In the current intellectual
climate (hopefully the tail-end of Cartesian dualism), it still does not pay to consider such issues
(for critique, see Panksepp, 2002). However, if such brain processes do exist, we may never under-
stand the sources of behavior until we begin explicitly to consider such options and then to study
the relevant brain processes with more devotion than ever emerged in the past century.

It would be a lonely and peculiar world if we humans were the only conscious species on the
face of the earth. Despite recent efforts to recognize cognitive variants of consciousness in animals
(Griffin, 2001), all too many behavioral experts are still unwilling to explicitly acknowledge the
high probability that many other animals are, in fact, conscious beings and thereby to promote
experimental work on such topics. This is understandable from an epistemological perspec-
tive—taking sides on questions that cannot be easily resolved empirically is not an attractive op-
tion for scientists to consider. It is generally deemed wiser to wrap oneself in a cloak of
agnosticism—an ontologically superficial stance that often makes us behavioral scientists seem
more foolish than we are, especially in the eyes of many intelligent animal lovers whose opinions
may better reflect nature!s ways—individuals who are not about to back down on such issues of
ultimate concern (Bekoff, 2000). Of course, as our body of substantive knowledge increases, all
ontological positions need to be re-molded by accruing empirical advances. At this point, I adhere
to a dual-aspect monism perspective (certain aspects of mind and instinctual behavior are opposite
sides of the same neural coin), for that is the only way not to be immoblized in the animal con-
sciousness laboratory. Here, I will argue that we may already have reached a point in our intel-
lectual history where the denial of consciousness in animals is as improbable as the pre-scientific
anthropocentric view that the sun revolves around the earth or that the ‘‘soul’’ is something other
than a neurobiological process. However, too many scientists across too many generations have
too willingly assumed a mantle of disbelief about such matters (without contemplating all the
available evidence), so we may now have as much of a social as a scientific problem on our hands.

It would be good if there were a solid basis for a new and shared consensus on this contentious
topic, for that could facilitate many new and important research initiatives. My goal here is to
coax the field at large to consider emerging scientific ways to conceptualize the core emotions
and affective experiences of other animals, and thereby humans as well. There is now enough
sound argumentation and abundant data to allow all reasonable behaviorists to remove their
shrouds of agnosticism, and to provisionally accept the default position that has long seemed
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evident to many thoughtful observers who are not as constrained by the rigors of experimental
evidence as scientists need to be: namely, it is evolutionarily more coherent to entertain the work-
ing hypothesis that all other mammals (and probably many other creatures as well) do have expe-
riential states that help guide their behavior than to work from the premise that they do not. This
could open up the field to new types of empirical inquiries, some of them unimagined through
most of the 20th century (e.g., Panksepp & Burgdorf, 1999, 2003).

Classical behaviorism, still very much alive in behavioral neuroscience, chose to assert that
there was nothing to weigh and measure in the realm of mental constructs, and hence chose to
actively disregard such spooky, and supposedly superfluous, matters (Panksepp, 1990, 2000).
Some impaled themselves on the horns of the dilemma of how immaterial mind processes might
ever control physical processes without contemplating and affirming that mind is a complex phys-
iochemical process of wide-scale brain–body neurodynamics. This is a pity, for a detailed under-
standing of primary process consciousness in humans may only be obtained by studying the
relevant brain mechanisms in other animals where the necessary neuroscientific work can be con-
ducted in sufficient detail. Contrary to what used to be asserted rather too boldly during the clas-
sic behaviorist era, there is now an emerging consensus that the ‘‘black box’’ must be probed to
understand behavior. However, there is still widespread denial that a study of psychological pro-
cesses in animals is an aspect of nature that needs to be opened up for scientific inquiry and
discussion.

In the arena of drug addiction, where self-report measures in animals are emerging (Panksepp
et al., 2002) we might well ask ‘‘Would individuals exhibit addictive behaviors if there were no
affective payoffs?’’ (Panksepp, Nocjar, Burgdorf, Panksepp, & Huber, 2004, p. 93). My own an-
swer to that question is ‘‘Clearly the answer is no—and not just for our own species.’’ Considering
that flies react to such drugs, and even planaria and crayfish prefer places where they received co-
caine and amphetamine (see Panksepp & Huber, 2004), we must now contemplate how widely
affective experience may be distributed in animal life. To not actively consider such possibilities,
only sustains a neo-dualistic chasm between our increasingly rich neuro-behavioral work on the
brain substrates of animal responses and/or actions and the mental products of such neurodynam-
ics within human lives. Credible bridging principles are possible, and hopefully they will become
ever more welcome, as we emerge, ever so slowly, from the century-long denial of neuro-mental
faculties in 20th century animal brain research.

There are, of course, potential scientific as well as social costs and benefits involved with retain-
ing or discarding the cloak of agnosticism. With sustained agnosticism we can avoid difficult
ambiguities concerning the nature of mental realities, perhaps ultimately unknowable to us in
any fine detail. However, by being too religiously agnostic, we may also seal doors to the discov-
ery of relevant new knowledge about how the brain/mind is truly organized. On the other hand,
by shelving traditional agnosticism and provisionally accepting common wisdom—that animals
do have experiential feelings of their own—we may open up a Pandora!s box of confusions that
could be hard to close, even as we are again accepted by the broader society as defenders of nat-
uralistic wisdom as opposed to being regarded, too commonly, as purveyors of pretentious aca-
demic positions. One obvious advantage of agnosticism is that the stance can be efficiently
deployed to keep animal rights advocates at bay (and this may currently be the biggest implicit
reason for equivocating about animal emotions . . . especially in laboratories that stress their ani-
mals in ways that would be deemed morally reprehensible in humans).
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However, the biggest problem with agnosticism is that if the brains of other animals are built
around survival concerns that are encoded in affects, as our own mental apparatus seems to be,
then we may never really understand how our own brains operate without a forthright confron-
tation with the neuro-evolutionary mystery of affective consciousness in other animals. It should
be obvious that the details of the relevant biological mechanisms cannot be worked out in hu-
mans. Surely it would be an intellectual tragedy, indeed perhaps a continuance thereof, if neuro-
behavioral scientists were the last among concerned observers—among a highly diverse public
interested in such topics—to recognize emotional experiences in the lives of other animals . . .
if, in fact, they do exist.

In my estimation, the weight has long favored the conclusion that many other animals do
have various affective experiences that resemble our own, rather than the conclusion that they
do not. The reason such naturalistic categories and dimensions of neuro-mental existence have
never been adequately discussed or experimentally considered in neuroscience, is a fear of being
tarred with the brush of anthropomorphism. But evolutionary theory suggests that our own un-
ique mental faculties were surely built upon ancestral ones that existed before human walked
the face of the earth (Panksepp & Panksepp, 2000), and scientific anthropomorphism should
become increasingly useful for guiding work as we identify homologous structure-function rela-
tionships in mammalian brains (Panksepp, 2003a). Indeed, far-fetched as it may seem, it is cer-
tainly possible that our first-order sensory-perceptual consciousness was built upon the core
values that were encoded as basic emotions and motivations at some earlier point in neural
evolution.

As highlighted by this special issue of Consciousness and Cognition, we have again reached a
time when it may be wise to re-weigh all relevant arguments and empirical approaches. For my
own part, I will extend my discussion of affective consciousness in animals, which is, in my esti-
mation, easier to understand than more cognitive variants of consciousness (Panksepp,
2003b)—easier because such state processes of the brain have massive circuitries and neuro-
chemical codes that can be increasingly evaluated for affective properties in human beings
(Panksepp & Harro, 2004). I also believe that cross-species behavioral brain research of this
type is the optimal way to decode the neuro-evolutionary foundations of human consciousness,
especially its basic affective and motivational underpinnings (Damasio, 1999; Panksepp, 1982;
Panksepp, 1998). Unfortunately, the re-emerging tendency to make hard discriminations be-
tween emotional behaviors (which animals certainly have) and emotional feelings (which,
according to some, only humans may have), is a strategy advanced by investigators of human
emotions who may not wish to get bogged down on the topic of animal consciousness (e.g.,
Damasio, 1999, 2003; Dolan, 2002).

Those who pursue animal neurobehavioral research to gain insight into the underpinnings of
human mind cannot avoid such issues as readily (Panksepp, 2003b, 2003c). For substantive fu-
ture progress, we must attempt to deconstruct the conceptual prison–house that ‘‘never-mind’’
behaviorism created for the field (e.g., Panksepp, 1990, 2000). In my estimation, a scientifically
coherent liberalization of our strictures against psychological analyzes of animal brain func-
tions, at an institutional level (e.g., NSF and NIH), is long overdue. This could be achieved
by permitting—even encouraging—investigators to discuss their results not only in traditional
positivistic behavioral but also basic psychobiological ways (a proposal that is elaborated in
my main contribution to the present issue–see Panksepp, 2005). Indeed, better answers to such
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questions, in animal models, are essential ingredients for a scientifically coherent biological psy-
chiatry (Panksepp, 2004). Animal brain research, properly conducted, has the best chance to
inform us of the deep neural under pinnings of our own affective nature—those all important
‘‘ancestral voices of our genes’’ that may emerge from our genetically guided brain organiza-
tions interacting with the diverse life-sustaining affordances and life-detracting dangers of the
world.

Because of advances in neuroscience, we can finally effectively triangulate among cross-species
studies of brain, behavior, and mind, and make substantive progress on such topics. Since there is
remarkably little ongoing work using such strategies, my aim is to promote enthusiasm for an
interdisciplinary approach whose power remains underutilized and potential underestimated.
My hope is that future generations of mind scientists develop the conceptual flexibility to discuss
emotional and affective issues more openly than previous ones and to promote research on ques-
tions that have commonly been scorned in the behavioral community—the nature of those core
biological values that emerge from ancient subcortical neural systems of mammalian brains. This
obviously cannot happen until the extended community of mind scientists accepts, as axiomatic, a
new, but not so radical, view of neuro-mental nature—that our affective experiences are deeply
grounded in various ancient state-control process of the brain that we share with other animals,
because of the evolutionary journey we shared in deep-time. Contrary to what generations of
behaviorists have insisted, the topic of consciousness may not be as irrelevant for understanding
animal behavior as is commonly still assumed.

Since proof-positive is impossible to obtain in this as in all such incredibly difficult areas of sci-
entific knowledge, it is critical to weigh the evidence for various reasonable theoretical possibilities
that are linked to workable epistemological strategies. My own goal has been to reveal the neural
infrastructure of basic affective-emotional experiences in humans and other animals, a topic that
has traditionally been derided in behavioral science and deemed too complex to be tackled by cog-
nitive science (Norman, 1980; Panksepp, 1988). Although modern brain imaging has been rapidly
changing that bias (e.g., Murphy, Nimmo-Smith, & Lawrence, 2003; Phan, Wager, Taylor, & Lib-
erzon, 2002), such visually entrancing correlational approaches are only a preliminary step toward
a more causal analysis, much of which is still best effected by behavioral brain research in other
animals. Although there are robust strategies for pursuing the causal correlates of cognitive con-
sciousness (Baars, Ramsoy, & Laureys, 2003), other strategies need to be taken to decipher affec-
tive consciousness (perhaps as described in my other contribution to this issue). Cross-species,
experimental analysis, where key brain variables are evaluated, provides an approach that is
not as full of false negatives and misleading ‘‘neuro-echos’’ as is modern fMRI. The interweaving
of animal neurobehavioral and human neuropsychological research permits substantive dynamic
analyses of the core emotions and their associated feelings. It is the animal research that is reveal-
ing many experimentally manipulable contributory variables (i.e., neurochemistries) that control
basic emotional and motivational processes. There are now many pharmacological agents waiting
in the wings to be evaluated for their affect modulating properties (Roques, 2000). All need to be
studied experientially in humans using methodologies that take first-person subjective experience
seriously (Panksepp, 1999).

Without coherent cross-species conceptual bridges between work on brain, mind, and behav-
ioral functions, such practical ‘‘discovery’’ work will continue to be delayed. Psychologically in-
formed behavioral brain research in animals can guide hypothesis-driven introspective studies of
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human affective experiences (Panksepp & Harro, 2004). Thereby we may also get glimmers of the
even more well-hidden subjective experiences of animals, especially in the realm of basic emotions
and motivations where subcortical neurochemical homologies abound both at neuroanatomical
and psychological levels. Only the perennial neo-dualistic possibility that all aspects of conscious-
ness require higher human-specific neocortical circuits not possessed by other animals—potential-
ly a ‘‘read-out fallacy’’—prevents us from openly considering that a study of certain ‘‘instinctual’’
animal emotions may help us bridge toward an understanding of corresponding human psycho-
logical issues. Such an evolutionary strategy neither denies the many important differences that
exist among species, nor the unique self-awareness permitted by our expansive cortico-cognitive
thinking-cap. Other animals probably do not worry about their own mortality as we humans
are prone to do, but they surely detect that they are hungry and thirsty and may even recognize
having missed a scheduled meal. Animals clearly exhibit robust social preferences and aversions.
Even laboratory rats enjoy people who treat them especially well, and dislike those that do not (as
suggested by our preliminary evaluation of their ultrasonic self-reports—Knutson et al., 2002;
Panksepp et al., 2002).

If it were the case that animals had no internal experiences—that they were without the varieties
of emotional and motivational feelings so evident in their actions and expressions—there might be
little reason, other than aesthetic ones, for us to be concerned about how we treat them. However,
if their experiences of the world even remotely resemble our own, then we have profound reasons
to reflect upon and to feel sympathy and responsibility for their life qualities—to respect them and
to honor them for the many ways they contribute to our own quality of life (McMillan, 2005).
Scientifically we may gain much and lose nothing, by accepting other animals into the circle of
sentient life. Relevant hypothesis-driven questions can be pursued with rigorous scientific meth-
odologies (Broom, 2001). Our traditional laboratory procedures and rules of inference would
not change substantially, even though we may become more enthralled by psychologically rele-
vant ‘‘network doctrines’’ of brain function rather than a mere ‘‘neuron doctrine’’ which has
too fine a resolution to ‘‘see’’ affects in action. In the midst of such a metamorphosis, we would
still have to recognize that much of mental life transpires at unconscious levels of neural
processing.

More than anything, we just need to abandon various form of neo-dualism that still prevent us
from trying to shed light on the deepest mysteries of existence in humans and other animals. As
soon as we accept the possibility that dual-aspect monism may be a more reasonable, a more life-
affirming and scientifically productive world-view than any form of ‘‘never-mind’’ neo-dualism,
many of our conceptual errors, and resulting societal problems, may fade into the historical past.
Most of our neuroscientific questions will not require consideration of such psychological subtle-
ties, but discussions of behavioral output in mammals certainly will.
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