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Abstract

This article explores the concept of animal technics, building on the work of Don
Ihde to examine the intricate relationships between technology, animals, and hu-
man experiences. Drawing from postphenomenology, philosophy of technology and
posthumanist thought, the discussion challenges anthropocentric perspectives that
frame technology as a purely human domain. Instead, it argues that animals actively
shape and are shaped by technics, engaging with tools, environments, and human-
mediated technological systems in complex ways. Through a critical engagement
with Thde’s postphenomenology, the article interrogates the co-constitutive interac-
tions between animal life and technology, revealing how nonhuman agency dis-
rupts traditional boundaries between nature and artifact. Case studies illustrate the
diverse ways animals participate in technics, from bioengineered species to digital
interfaces designed for nonhuman cognition. This analysis highlights the ethical
and epistemological stakes of recognizing animals as technological actors, calling
for an expanded framework that accounts for their role in shaping technoscientific
realities. By situating animal technics within broader debates in philosophy of tech-
nology, this article contributes to ongoing discussions about agency, materiality,
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ecology, and the limits of human-centered technological narratives. It concludes
by advocating for a more inclusive and responsive technological ethics—one that
acknowledges the entangled futures of humans, animals, and machines.

Keywords Animals - Embodiment - Tools - Intentionality - Imagination -
Cognition

1 Introduction

Don Thde was an animal lover. And his interest in animals was both professional and
personal. Those who had the chance to see his presentations at philosophy conferences
know that he often found ways to include reporting on the latest findings on animal intel-
ligence and tool usage. Those who were his friends know that updates on his life always
included the latest news on his pets. So, it should come as no surprise to learn that had
he been able to publish another book, his plans were for one called Animal Technics.

At the age of 90, Ihde passed away in early 2024. It perhaps goes without saying for
the readership of Philosophy & Technology that he has left a large and indelible mark on
the field of philosophy of technology through a career of writing, teaching, mentoring,
and friendship. As a kind of tribute to our colleague and friend, a number of us have
gathered to briefly review some of the most interesting findings on animals’ intelligence,
object manipulation, and advanced interactions with their material environments.

After a brief consideration of what some of the themes of Thde’s unwritten book
on Animal Technics may have included, each of the assembled authors here provides
a short reflection on some intriguing discoveries coming out of the study of animal
lives. It is not our goal to compile these data into any kind of grand collected pattern
or insight, as Thde would have done. However, as a small form of appreciation for our
friend and colleague, perhaps we can capture a modicum of the spirit of one of his
passions: the bringing together of animal studies and the philosophy of technology. It
is not possible now to see exactly what Thde would have said about animal technics,
but, as a way to remember him, perhaps we can all think a little in that direction.

1.1 On Animal Technics

Ihde’s corpus includes a series of volumes that he liked to refer to as his “LLLBs,”
or Late Life Little Books, i.e., short thematic volumes collecting his thoughts at the
time on a variety of topics. Many of these had titles that took the form of “X Tech-
nics,” including fronic Technics, Embodied Technics, Acoustic Technics, and Medical
Technics ((Ihde 2008b); (Ihde 2010); (Ihde 2016a); (Ihde 2019)), with a nod to his
early-career book titles Technics and Practice and Existential Technics (1979; 1983).
Through personal discussions with Thde over the years, and through some reflection on
his works, we can get an impression of some of what a book on Animal Technics would
have included. Knowing Thde, it is certain that much of the book would have been com-
prised of reporting and reflection on all variety of animal lives, their often surprisingly
complex intelligence, and their various usages of technologies. Thde stayed current on
all the latest developments in the study of animals, and he had a penchant—and an
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infectious enthusiasm—for identifying and relaying the most interesting and revealing
findings. These data would have provided the body, inspiration, and color of the text.
However, the central thesis of Animal Technics would have been a radical one, and
one that expanded some of the central claims that he had developed across his career.

Ihde’s thoughts on animals extend his criticisms of several prevailing views on tech-
nology. In particular, we must consider two related common mis-conceptions of our
contemporary technological situation. The first is that technology is frequently under-
stood merely as applied science. Thde claims that most philosophers primarily under-
stand the relationship between science and technology as “science-driven technology.
This occurs at the simplest level in the notion of ‘pure’ science eventually producing
some ‘applied’ effect” (1991, 136). The second commonplace view, following from the
first, is that we thus live in a distinct technological age. If science is a historical new-
comer to the world and a defining feature of the present era, and if technology emerges
from this pure science, then we are living in a historically distinct and technologically
shaped era. As Thde writes, “the perhaps dominant belief is that contemporary tech-
nologies are somehow essentially and dramatically different from all past technolo-
gies” (1990, 3). Throughout his career, Ihde has worked to deflate both of these beliefs.

Martin Heidegger is one example of a thinker who provocatively reverses this tra-
ditionally assumed relationship between science and technology. He challenged the
commonplace view that science should be defined as merely some objective truth-
seeking process, as well as the view that technology is merely the application of those
science-discovered truths. Heidegger instead sees science to be yet another thing that
flows in accord with Technology (and he capitalizes the word “Technology” in refer-
ring to its essence, in contrast with particular instances of technologies). If, as Hei-
degger claims, we live within a distinctive age in which everything is captured within
an all-pervasive Technological form of being, one in which everything emerges in
terms of its potential for optimization, then science itself emerges these terms as well
(e.g., Heidegger, 1977). In this way, it is science that arises from Technology, and
not (or at least not merely) the other way around. Thde follows Heidegger in these
thoughts, but only so far.

As Thde summarizes, “the Heideggerian position is that Technology, while onto-
logically prior to science, is historically later” (1983 30). Ultimately, Ihde agrees with
Heidegger that technological development precedes science. But he disagrees that
we are living now in a distinctive technological time period. Thde writes that instead,
“Technology is both historically and ontologically prior to science. This priority, I
believe, is one which is contrary to the more trivial sense in which the human use
of technologies is both universal and archaic, common to all cultures whether or not
they have developed science” (1983, 44-45).

On the ontological point, IThde has shown throughout his career how technological
development leads science, and in concrete and variable terms. Against the common
conception of a “science-driven technology,” he notes that “By now it should be
clear that there is another direction of effect; there is also a technology-driven sci-
ence” (Ihde, 1991, p. 136). For example, he explores the historical advancement of
long-term “instrumental trajectories,” i.e., the development of scientific instrumen-
tation which proffers a kind of progress in its own material terms (e.g., [hde, 1991,
1998). Rather than conceive of science exclusively, or even primarily, as something
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that advances through a process of theory development and experimental testing,
Ihde instead argues that it proceeds just as much through the refinement of labora-
tory technologies. He writes, “Magnification ‘suggests’ more magnification; reso-
lution more resolution, until eventually, we reach not only the historic refinements
of microscopes and telescopes, but their contemporary variants which also present
whole image results isomorphic with ordinary vision—NMR, sonograms, etc. This
is following a technological trajectory with its fascination” (1991, 138).! In this way,
we can see science to advance through the development and refinement of laboratory
instrumentation and experimental practices. Technology leads science not merely in
terms of some abstract technological essence. Technology leads science quite liter-
ally; scientific advancement itself is often made possible and defined by technologi-
cal enhancement and innovation.

On the historical point, Ihde is adamant that technological development not only
precedes science, it far precedes science. As he writes, “human activity from immemo-
rial time across the diversity of cultures has always been technologically embedded”
(1990, 20). One of Thde’s many passions was the study of human anthropological
history, and this deeply informed his understanding of our species’ relationship with
technology. According to IThde, not only does technology come to the scene long
before science, and not only are we not living in an entirely distinct technological
age, but technology usage has always informed what it means to be human. Material
anthropology aligns with this view with an emphasis on how cultural practices are
informed by the materials and technologies available to different species. This per-
spective supports the notion that technology has a historical and cultural significance
that transcends human development. As Thde puts it, “Our oldest ancestors, probably
since we acquired upright posture, used technologies to relate to their environments,
thus technologies have always been a part of our lifeworlds” (1999, 38). In fact, Thde
doesn’t even stop his historical accounting at the beginning of the existence of our
own species. “Material technologies are older than modern humans (homo sapiens
sapiens)!” (Ihde, 1999, 38).

This raises a question: If technology usage predates the emergence of homo sapi-
ens, then how far back should this history extend?

Ihde was always frustrated with the lack of interaction between animal studies
and the philosophy of technology. He would agree with Ashley Shew’s observation
toward the start of page one of her 2017 book, Animal Constructions and Techno-
logical Knowledge, that, “Typically, we think of things as ‘technological’ only when
they are made, designed, employed, or implemented by human beings, and, in fact,
the idea of technological knowledge—knowledge of how things work, and of how to
create devices—has generally been discussed by historians, anthropologists, and phi-

! Ihde followed out these ideas in many ways. For example, he engaged in a long-term study of the camera
obscura and its lineage of optical technologies that he claims has guided science throughout its history
(e.g., Ihde, 2008a). And stepping back, he argued more broadly that such technologies like the camera
obscura can also guide thinking by supplying the leading metaphors through which we understand the
world (as, for example, the computer does today in prompting us to interpret lots of things through a
vocabulary of information and code, even our own brains as information processors) (Ihde, 2000).
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losophers of technology and of engineering in terms of human agency.”2? Of course
there have been rule-proving exceptions to the purported lack of reflection on animals
by philosophers of technology (e.g., Haraway, 2008; Hauser & Neustaedter, 2014,
Wellner, 2017; Shew, 2018).>4nimal Technics would have added to the list.

Ihde took special inspiration from Donna Haraway’s mid-2000s studies on ani-
mals and their inextricable relationships with human development, with her extended
focus on the historical and contemporary relationships between dogs and humans
(e.g., Haraway 2003a; Haraway 2003b; Haraway 2008). He often joked in those
days—with clear envy—that Haraway had “gone to the dogs.”® Through an abun-
dance of historical examples, analyses of contemporary human-dog situations, and
personal experiences, Haraway shows that any conception of humanity must include
an understanding of its evolving companionship with dogs in particular, and animals
more generally. Of particular influence for Thde was her observation that the histori-
cal relation between humans and dogs is not one of mere domestication, i.e., not one
of humans simply choosing dogs as a potential tools and then proceeding to mold
that species into our preconceived designs (although of course many of those pro-
cesses through history—dog breeding for various purposes—are inextricable parts
of what any conception of dogs must centrally include); instead, it was dogs who
quite probably chose us. Following our early human camps, eating our discarded
scraps, etc., early pre-domesticated dogs (wolves) were the ones who most likely
initiated the relationship in the first place. She writes, “Flexibility and opportunism
are the name of the game for both species, who shape each other throughout the still
ongoing story of co-evolution” (Haraway, 2003b, 29). So, even though he has some-
times quickly summarized technology in terms of human activity, and even though
he would argue that humans have distinctive relationships with technology (and in
particular in terms of the extent to which we’ve reshaped our worlds through techno-
logical development), Ihde would agree with Shew’s conclusion that, “Rather than
thinking of ourselves as a special technologically gifted species, we can see instead
how our creations stem from our situation in the world, just as animals’ do” (Shew,
2017, p. 119).

We can see this careful situating of both the special relationship between humans
and technologies, and also the importance of acknowledging the inseparability of the

2 For a useful series of responses to typical objections to the idea of including animals in discussions over
the nature of technological knowledge, see (Shew, 2018, pp. 110-113).

3 See also the discussion between philosophers of technology, including Thde, about the practice of frog
dissection in classrooms published as a special issue of Techné 15(3) (2011), followed by (Rosenberger,
2025).

4 Haraway returned the sentiment, writing that “Don Ihde and I share a basic commitment. As Thde puts
it, ‘Insofar as I use or employ a technology, I am used by and employed by that technology as well... We
are bodies in technologies’ (Ihde, 2002, p. 137). Therefore, technologies are not mediations, something in
between us and some other bit of the world” (2008, 250).

5 Or, as Haraway puts it, “There is no general answer to the question of animals’ agential engagement in
meanings, any more than there is a general account of human meaning making. Don Thde insisted that in
the human-technology hermeneutic relation, the technology adapts to the humans and vice versa. Human
bodies and technologies cohabit each other in relation to particular projects or lifeworlds. ‘In so far as I
use a technology, I am also used by a technology.” [Thde, 2002, 137] Surely the same insight applies to the
animal-human-technology hermeneutic relation” (2008, 262).
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histories of animal and human usages of technologies, across Ihde’s writings. For
example, writing with Lambros Malafouris here in Philosophy & Technology, Thde
notes that the relationship between humans and technology:

is unlike anything we see in other animals. Of course, to various degrees, all
animals are niche constructors and some of them are prolific users of tools. But
the fact remains that no other lifeworld, besides the one we call human, can be
argued to be constituted, and thus defined on the basis of its changing relation-
ship with the variety of material objects and technologies that it makes and
uses. This statement does not mean to imply discontinuity with other animals
(we are all part of the same evolutionary process); it means simply to highlight
the special place that fabrication and material culture has in human life and
evolution (2019, 197).

It is clear that humans use technologies in different, more expansive, more advanced,
and more environment-reshaping ways than other animals. It would be silly to argue
otherwise. But it is crucial to keep in mind what is at issue, in practical terms, when
we note the differences and similarities. As Thde and Malafouris continue, “The
choice to emphasise human separateness over continuity with the rest of the animal
world (and vice versa) carries no a priori epistemological value. The challenge is how
we go about identifying the differences (or similarities) that make a difference within
this broad comparative biological and evolutionary context” (2019, 201).°

Ihde has also noted that while to some it might at first appear reductive to draw
similarities between animals and humans, and perhaps to have the effect of reducing
the distinctiveness or specialness of human experience, it can also be reductive in a
different sense when we fail to draw these similarities. He writes that “The lessening
of the animal-human divide is also a reduction of reductive naturalization” (Ihde,
2016b, 101). That is, the failure to recognize the similarities between animal and
human consciousness has historically been associated with the pervasive tendency to
reduce the notion of consciousness to materialist accounts of inner brain states. This
lessening of the divide between animals and humans thus, “entails, at a deeper and
less explicit level, a challenge to the long held Euro-American prejudice against a too
close animal-human parallelism” (Ihde, 2016b, 101-102). According to Thde, intel-
ligent animal behavior can be described as experimental. And that experimentalism
with one’s environment is something Thde notes is an important part of a Deweyian
account of consciousness, one which, while having its own limitations, Thde claims
to be important to phenomenology.

How does all of this lead us to an Animal Technics? Without claiming to know
everything Don Thde would have included in such a work, we can see the contours of
what it might have included. Probably such a book would have progressed through an
abundance of anecdotes, revealing facts, and deep dives into the empirical research

® They also later helpfully put the point this way: “the interesting question is not whether human and
animal tool-using abilities are continuous or discontinuous (they are clearly both), but rather, how they
impact the process of evolution in different species and what makes a valuable comparative analysis” (Idhe
& Malafouris, 2019, 202).
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on animals, animal intelligence, and animal tool usage. As a tribute to Ihde, let’s
consider a number of entries at the intersection of animal life and the philosophy of
technology.

The Structure of this Article.

The remainder of this article includes brief descriptions of various animals’ tech-
niques, each contributed by one colleague and friend of Ihde. The contributions are
arranged in five sections: the first devoted to observations how animals’ techniques
are similar to those of humans or parallel to some forms of human-technology rela-
tions; the second focuses on the cognitive processes in animals and shows how capa-
bilities which were traditionally assigned to humans can be found in animals; the
third refers to the animals’ physiological bodies as technologies, thereby suggest-
ing a new meaning to the postphenomenological notion of embodiment; the fourth
attempts to provide a fresh new non-anthropocentric look at animals’ techniques,
many of them are non mammals thereby extending our understanding of technolo-
gies; and lastly the fifth provides an ecological perspective on animals while moving
beyond anthropocentric paradigms.

2 Animals and Mundane Technologies
2.1 Bird Hermeneutics: Mediation Getting Out of Hand

Among tool-using animals, birds take a prominent place. Song thrushes use stones as
an anvil to crack the shell of snails, and in doing so they provide other birds with the
broken shell fragments as a source of calcium (Kwiecinski et al., 2019). Woodpecker
finches use cactus spines to get insects out of tree holes (Tebbich et al., 2012). From a
postphenomenological point of view, this raises the question how these tools mediate
the relations between birds and their environment. Can stones and spines indeed be
seen as mediators, and would such mediation then also imply a mutual constitution of
a ‘bird-subject’ and a ‘bird-world’, including a form of bird hermeneutics?

A first step to answer this question is to expand the Heideggerian notion of ‘read-
iness-to-hand’ that underlies the postphenomenological ‘human-technology-world’
scheme, together with the Merleau-Pontian notion of ‘embodiment’ (Heidegger,
1996; Merleau-Ponty, 1962). Only by virtue of the fact, after all, that technologies
can be ‘ready-to-hand’ rather than only ‘present-at-hand’, they can be a mediator of
human-world relations instead of only being the terminus of our experience (Ihde,
1990). The notion of readiness-to-hand presupposes that the hand provides the main
connection between humans and their world, and that human-world relations are in
fact forms of ‘handling’, including ‘handing over’, ‘handiness’, ‘things getting out
of hand’, et cetera. This emphasis on the hand can also be found in the philosophi-
cal-anthropological work of Leroi-Gourhan, who has developed the idea that human
bipedalism made it possible to develop hands, which enable humans to use and make
tools, thus evoking new developments in human cognition (Leroi-Gourhan, 1993). If
it is the hand that makes us human, and that is an important element of our intention-
ality and our capacity to have a ‘world’, can there also be world for beings without
hands?
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When considering the tool use of birds, this leads us to the question what readi-
ness-to-beak would imply. This question is not only a basis to develop a deeper under-
standing of animals and their relations to their environment, but also to thematize the
mediating role of the hand itself in human-world relations, which typically remains
unthematized in postphenomenology. Tool use by birds presupposes the possibility
of ‘readiness-to-beak’: the cactus thorn has to become an experiential unity with the
woodpecker finch’s beak in order to be usable as an instrument. At the same time, the
stone used by the song thrush is present-at-beak: it does not become an extension of
the body of the bird, but is experienced as available for ‘manipulation’ — or, rather,
‘rostripulation’, where the rostrum (beak) takes the place of the manus (hand). The
possibility of readiness-to-beak implies that birds do have a mediated perception and,
consequently, a mediated understanding of their environment. Their behavior reveals
and understanding of thorns and stones as ‘usable’, which makes it possible for them
to understand insects as ‘extractable’ and snail shells as ‘breakable’.

Does this technically mediated way in which birds understand their environment,
then, imply that there is something like ‘bird hermeneutics’, giving birds a specific
kind of ‘subjectivity’ and making their habitat a “world’? For classical phenomenolo-
gists like Heidegger, the answer was obviously ‘no’. Heidegger stated on this: “It is
not simply a question of a qualitative otherness of the animal world as compared with
the human world [...] — not a question of whether or how the animal takes what is
given to it in a different way, but rather of whether the animal can apprehend some-
thing as something, something as a being, at all” (GA29/30, 383—4, as cited in Elden,
2006). Birds cannot understand stones as stones and thorns as thorns, Heidegger
would say, and therefore birds cannot have a world. Yet, from a postphenomenologi-
cal point of view, also the human understanding of stones and thorns is rooted in our
practical engagement with them, moving between readiness-to-hand and presence-
at-hand. Therefore, if it is ultimately the hand that gives humans a world, as a basis
for tools ‘handling’, the beak gives birds a world as well — a world that requires a
material hermeneutics just like the human world. What really makes human beings
exceptional is their idea that they are exceptional as the only living beings who have
a world.

2.2 Dogs as Tool-Users : Alterity and Hermeneutic Relations

It may seem ironic that an example of human exceptionalism and of “reductionistic
and behavioristic paradigms for understanding animals” (Thde 2016a, p. 25) can be
found in health care, where animals are frequently used and objectified. Dogs, cats,
birds and horses are referred as ‘tools’ in animal assisted interventions) to alleviate
patient suffering, of which dog assisted interventions are the most common (Jain et
al., 2020). For example, dog-visits are used in eldercare to promote well-being and
therapy dogs are used in cancer care to support patients.

Pursuing Thde’s interest in animal technics, it is proposed to reverse the perspec-
tive of health care use of ‘animals as tools’ towards ‘tool-using animals’ by expand-
ing Thde’s (1990) schema on human-technology relations to animals, demonstrating
alterity and hermeneutic relations. To recall Ihde’s initial conceptualization of human-
technology relations, technologies have always and everywhere been enmeshed with
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the lifeworld (Ihde, 1990). The notion of technology includes animals, while recog-
nizing continuities and differences between humans and animals, since animals also
“make and use tools” (Idhe & Malafouris, 2019, p. 200). Technologies can extend the
human body via embodiment relations but can also be perceived in their objectness.
This relation, when the user’s experiences is “to or with a technology” is called alter-
ity relations (Ihde, 1990, p. 97) and implies a sense of interacting with something
that may “intrude upon rather than facilitate one’s perceptual and bodily extension
into the world” (Ihde, 1990, p. 97). Shifting to a dog named Einar, he can open a
plastic bottle with a closed cap where the bottle contains small pieces of hard cheese.
He chews on the bottle to make it angular and uneven, becoming easier to hold. He
places the plastic bottle on the floor, holds it between his paws and starts to un-screw
the cork with his teeth (Fig. 1). After opening the cork, he hits the bottle with his
paw so that it is thrown up in the air, making the pieces of cheese fall out so that he
can eat them. Einar establishes alterity relation with the bottle as “something other”
that is “intruding” on his intentionality towards the food, depicted as: Dog ->plastic
bottle (- food). The next vignette is about hermeneutic relations referring to the way
in which we perceive the world through the technology and interpreting the techno-
logical device itself. The examples mostly used are visual, but hermeneutic relations
can also be auditory (Ihde, 2016a). When Einar was a puppy, he got boiled chicken
cut in small pieces using a scissor, his preferred food since then. He sat with a fixed
gaze under the cutting board, waiting to get the chicken. After this, whenever his
master cuts anything using a scissor in the kitchen, salad, chive or anything else,
Einar comes running hearing the sound of scissors (this is not evoked by the sound
of cutting with knives). He sits under the cutting board with a fixed gaze, expecting
chicken. This sedimented hermeneutical auditory relation to food through the sound
of scissors can be depicted as: Dog ->(sound of scissors - food).

Fig. 1 Einar unscrewing cork

@ Springer



176 Page 10 of 32 G. Wellner et al.

To conclude, Einar’s case of alterity and hermeneutic relations to technology can
offer a fresh new examination of animal assisted interventions in health care. The per-
spective of the animal is no less important than that of the human in need. Postphe-
nomenology can inform our understanding of how animals use and engage with their
material environments and how “different forms of materiality present and affect
the bodies and the senses” in animals (Idhe & Malafouris, 2019, p. 202). Ultimately
a postphenomenological study exploring “modes of being and becoming” (Idhe &
Malafouris, 2019, p. 202) a therapy dog in health care is waiting to be done.

2.3 Technics and Dogs

Imagine a dog running with a frisbee in their mouth. No, they didn’t just catch it
and are taking it back to the person who threw it to them. They are using it as a
tray to carry a hockey puck from one place to another. While a springer spaniel has
been observed doing exactly that (Shumaker et al., 2011 in Bekoff, 2018), unlike for
instance with corvids and chimpanzees, manipulating an already-fabricated object
like this to use as a tool or constructing a tool to get at something would for a dog
be extremely rare. In writing about his beloved Shiba Unu Sammy in 2013 in “Inter-
species, human-animal relations”, Thde echoed this, writing that he had never seen a
dog use a stick in order to reach out to something else. Keeping this in mind, it is not
surprising that someone might be prompted to think about dogs in terms of technics
understood in the way that humans experience technologies, particularly with regard
to embodiment relations. They might focus on their keen sensory ability, particularly
their skills at sniffing out objects well beyond the nasal reach of human persons,
such as bedbugs, bombs and drugs. If we are tempted to follow this line of thinking,
dogs appear as instrumental extensions of our own sensory embodiment, allowing
us to extend our nasal reach much as in Thde’s well-known example (1990) a vision-
impaired person makes use of a cane.

Following this line of thinking, though, would be short-sighted, as IThde himself
has shown in his informal thoughts on Sammy’s experiences of the “technologically
textured” (Ihde, 1983, p.3) urban world in which he came to live. Elevators made
up a key element of this texture. At first, as Thde wrote in 2013, Sammy became
attuned to when the elevator was going to stop at their floor: “he knows just when to
stick his nose toward the soon-to-open door.” In an update on Sammy’s adjustment
to Manhattan apartment life (“Merleau Ponty Elevators”, 2015), IThde marveled that
Sammy would let him know when he wanted to be let out into the hall so that he
could greet one of his human friends who was “in the house” as soon as that person
arrived where he was, fourteen floors up. Ihde speculated that Sammy was respond-
ing to the air traveling upwards in the elevator shaft, and so could know if someone
were coming up before they made a physical appearance. In postphenomenological
terms, for humans the elevator shaft could be seen as part of an urban “mobility
system” much like a heating or electrical system, understandable in terms of “back-
ground relations.” Recently Braga (2023) has called attention to how, unlike other
human-technology-world relations, background relations do not involve one-on-one
user-artifact experiences, but rather reflect the “possibility of decentralizing tech-
nology from the individual sphere and extending it to the social sphere” (p. 460).
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Sammy’s elevator experience can be seen as a matter of flipping “background” rela-
tions into “foreground” relations, showing how dogs can mediate their experience
of their social world through tools designed by humans. In short, following Ihde’s
thoughts, we could say that when it comes to dog-technology-world relations, dogs
are phenomenologists with paws.

3 Cognitive Dimensions: Intelligence, Imagination, and Play
3.1 Technologically Imaginative Crows

Postphenomenology resists and actively opposes defining any essence of technology.
Instead, it perceives technology in its relationality, how it mediates our engagement
with the world, and how it depends on the specific relation with whoever or whatever
is engaging with the technology to define its current stability. Both user and technol-
ogy are constituted by the specific relation within the specific moment. This multi-
stability is at the very core of postphenomenology (Ihde, 1990, 2002; Rosenberger
& Verbeek, 2015; Whyte, 2015). While the bulk of postphenomenological investiga-
tions look into human-technology relations, this article follows up on Don IThde’s
interest in investigating animal-technology relations. Specifically, I will look at crow-
technology relations and investigate the idea that there is an underlying technological
imagination needed as a condition of possibility for any species to be able to perceive
and use something as a technology.

Crows, widely recognized as some of the most intelligent non-human animals,
exhibit remarkable abilities in tool use and construction. They not only use sticks or
leaves to extract insects from crevices but also modify these tools to improve their
efficiency. For example, New Caledonian crows are known to craft hooked tools
from twigs and pandanus leaves (Bayern et al., 2018; Bentley-Condit & Smith, 2010;
Hunt & Gray, 2004; Jelbert et al., 2018; Klump et al., 2015; Rutz & St Clair, 2012;
Shumaker et al., 2011; St. Clair et al., 2018; Taylor et al., 2012), showcasing a level
of intentionality and ingenuity previously thought by some to be uniquely human.

This behavior reflects not only problem-solving skills but also a capacity to
engage with the material world in complex ways, bridging the gap between animal
and human cognition. Shew (2017) makes the case that the tool use of birds is sig-
nificant “because they are examples of tool use by animals that are very distant from
human beings” (p. 67). She points out that crows demonstrate both an innate capacity
for tool construction as well as a social-cultural component.

The concept of technological imagination offers a framework for understanding
how crows and other animals can engage in tool use and tool construction. The term
suggests that these abilities are not merely the result of instinct or learned behaviors
but rather stem from a fundamental cognitive capacity (shared by humans) to imagine
and realize new possibilities within their environment. Technological imagination
can be understood as a specific subset of imagination.

Edward Casey (2000) phenomenological analysis of imagination provides valu-
able insights. He differentiates pure possibility from hypothetical possibility (pp.
111-123), where the latter uses imagination as “a means to a preposited end or aim”
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(p. 114). This emphasizes the ability of imagination to transcend the immediate
given, arguing that imagination possesses a unique intentional structure that allows
for the presentation of the possible, rather than merely the actual. This aligns with and
enriches Kant’s concept of transcendental imagination (2010). As Friedman (2024)
argues, imagination “opens up the possibility of transforming the “horizon” of human
experiences in the world” (pp. 19-20). Technology’s possibility rests on intentional-
ity and embodiment - the capacity to project possibilities and to experience tools as
extensions of our—or an animal’s—body-schema in order to accomplish a desired
task. As with multistability, this imagination is not unlimited but bound up with the
affordances of the material object.

Certain animals, as presented throughout this article, can be said to demonstrate
an underlying technological imagination, allowing them to use and sometimes even
create tools. Crows’ ability to select, modify, and repurpose objects reveals their abil-
ity to perceive the multistable affordances of objects in their environment, bringing
to mind the postphenomenological concept of multistability. For instance, a twig is
not just a piece of wood but a potential hook, lever, or probe depending on the crow’s
needs. This capacity to see beyond the immediate form of an object and envision
its latent possibilities exemplifies technological imagination. Moreover, the crow’s
actions suggest an embodied cognition where the material properties of tools are
integrated with the bird’s motor skills and perceptual awareness, underscoring an
embodied technological relation and the postphenomenological view that technology
is a co-constitutive or co-shaped experience.

By framing crows’ tool use through the lens of technological imagination, we can
appreciate their actions as more than mechanical or instinctual behaviors. Instead,
their tool use reflects a condition of possibility, providing them a technological gaze
(Lewis, 2020), a capacity to reimagine the material world in ways that align with their
needs and goals. This perspective enriches our understanding of animal cognition and
invites further exploration of how technological imagination operates across species.
In doing so, it also underscores the postphenomenological insight that technologies
and their users are mutually transformative, opening new pathways for rethinking the
boundaries between human and non-human intelligence. We continue this rethinking
of boundaries by moving our focus to animals and play.

3.2 Postphenomenology and Animal Play - Laboratory Rats

Postphenomenology is not only relevant to flesh out human-animal relations, but also
helps articulate how animals can function as technologies. A clear example of this
can be found in scientific practice, an area that postphenomenologists have a long-
standing interest in. For instance, Ihde has written extensively about how scientific
instruments such as the telescope were critical in moving from a geocentric to a
heliocentric model in astronomy (Thde, 2016b), or on how brain imaging technolo-
gies shape how scientists understand human cognition (Ihde, 2009). Scientific instru-
ments must be understood as hermeneutic devices—or epistemology engines (Ihde,
2000)—that shape the interpretative frameworks that scientists employ when inter-
preting reality (de Boer, 2021). In characterizing scientific instruments as such, post-
phenomenology challenges the idea that there is a strong divide between the natural
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sciences and the humanities: both are hermeneutic practices at heart. Interestingly,
also animals figure as technologies in scientific research, as models or even proxy’s
for human life or cognition. In what follows, I specifically focus on how laboratory
rats function as technologies to investigate human play.

Contemporary neurobiological research investigates the function of social play
in rats. It is argued that activities such as play fighting serve an important biologi-
cal function as they shape the neurological pathways that underlie the capacity to
exercise skills needed to navigate complicated ‘social’ contexts (Pellis et al., 2023;
Vanderschuren et al., 2016). Such insights are used as a model to understand the neu-
robiology of social cognition in humans. At least partly, such assumptions are backed
by philosophers defending the so-called continuity thesis, which states that there is a
continuity between life forms, such that bacteria, rats, and humans are not categori-
cally different (e.g., Thompson, 2007).

Much earlier, the Dutch cultural historian Johan Huizinga notices in his Homo
Ludens that the activity of play indeed cuts through a strict distinction between
humans and animals: “Animals play, so they must be more than merely mechanical
things. We play and know what we play, so we must be more than merely rational
beings, for play is irrational” (Huizinga, 1949, p.4). The suggestion here is that the
notion of play shows the inadequacy of a strict Cartesian distinction between human
and animal. At the same time, Huizinga warns for interpreting play as some kind of
technique as is often done in biological research, which “start[s] from the assump-
tion that play must serve something which is not play, that is must have some kind of
biological purpose” (Huizinga, 1949, p. 2). Play, in his view, is more than a technique
used to realize developmental goals or a biological function.

If play has no clear function, a question can be raised about how it can be rec-
ognized as such in animals: how can play be recognized as play? This issue brings
me to Heidegger, (2001 [1929/1930]) famous distinction between inanimate objects,
animals, and human beings. Human beings are ‘world-forming’ [weltbildend] in that
they are immersed in a meaningful whole that is conditioned by the existential struc-
ture of Dasein. Inanimate objects, in the absence of any possibility of experience are
‘worldless’ [weltlos]. Animals are ‘poor in the world’ [weltarm] in that they seem to
react to certain environmental stimuli but are also completely dependent on those,
such that they do not attribute meaning to their environment.

The French philosopher Bernard Stiegler rejects this categorical distinction by
arguing that being ‘poor in the world’ is also characteristic of the human lifeform.
This poorness is compensated for by technological supplements, such that humans
are the result of a constitutive lack (Stiegler, 1998; Van Camp, 2011). Phenomeno-
logically, however, Heidegger’s distinction remains difficult to circumvent. Even if
we can model animal’s reactions to environmental cues or their relations to other
entities, or accept that humans are equally characterized by being ‘poor in the world,’
we lack the means to describe these relations phenomenologically, which poses limits
on the human ability to recognize animal play as play.

In Acoustic Technics, Thde describes how postphenomenology helps showing
that different types of vision present in different animal species constitute different
experiential horizons. He interprets these differences analogously to the differences
between naked-eye perception and perception using an instrument of some kind (e.g.,
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a microscope) and maintains that there is no principled reason that humans are not
be able to see as certain animal species: this simply depends on the availability of the
right instruments (Thde, 2016a)! What Heidegger identifies as a fundamental problem
for the phenomenological method, is for Ihde a contingent issue relative to techno-
logical developments. Whereas Ihde’s perspective is definitely liberating, cases like
play, which cannot be reduced to skillful behaviour or a particular (biological) func-
tionality might pose a limit on the extent to which new instruments enable to explore
foreign experiential horizons.

3.3 OnThinking Ability and Socialization of Domesticated Cat

While thinking has traditionally been viewed as uniquely human, its definition var-
ies by complexity. Advanced human cognition is inextricably linked to language and
tools use, and to social interaction. The absence of sophisticated language in animals
may preclude higher-order thought. In particular, as is well known, the use of tools
led humanity into the postphenomenological stage. Key human distinctions include
complex language, tool use, self- consciousness, and representational manipulation,
as explored below.

Scheler’s concepts of Weltoffenheit (world-openness) and Umweltgebundenheit
(environment-connectedness) (Scheler, 2018) illuminate the fundamental distinction
between humans and animals. Human beings can both engage with and detach from
the world, objectifying it, while animals remain bound to their immediate environ-
ment. This human capacity manifests in object-oriented thinking and self-reflection.
It is, in a sense, the ability to think. This cognitive faculty emerges from understand-
ing object permanence: the capacity to mentally represent absent objects. We con-
sider this representational manipulation the seed of thinking, as it enables detachment
from immediate perception and transcendence of environmental bonds. Infant stud-
ies, using object-occlusion experiments, have empirically validated levels of object
permanence understanding.

Cats rank second to dogs in length of human domestication, with dogs domesti-
cated 20,000-30,000 years ago and cats 9,500 years ago. ' While dogs were selec-
tively bred for service roles, cats evolved alongside humans with minimal intervention
(Clutton-Brock, 1988). It is easy to imagine that dogs are easier to handle than cats
in terms of ease of psychological experimentation and comparison with human abili-
ties. Despite this, cats have adapted significantly through domestication, developing
human-pleasing vocalizations (Nicastro, 2004) and retaining juvenile behaviors rub-
bing something with their paws into adulthood (Bradshaw & Cook, 1996).

Captive chimpanzees behave in ways that are not seen in wild populations, such
as actively giving something (e.g., food) to other individuals.® In the same way, it
is reasonable to assume that domestic animals can develop new abilities through
their interactions with humans. For example, cats demonstrate sophisticated social

7 https://www.ucl.ac.uk/culture-online/case-studies/202 1 /mar/what-came-first-cat-or-dog.

8 In an invited talk at the 2006 meeting of International Society for Research on Emotion in Atlanta,
Francgois de Waal showed a video of a chimpanzee actively feeding a long green onion from his cage to an
individual in another cage. There were no long green onions in the other cage.
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cognition, including understanding human pointing (Mikl6si et al., 2005) and facial
expressions (Galvan & Vonk, 2016) —abilities that even wild chimpanzees lack.
These adaptations reflect the profound influence of human cohabitation on animal
cognitive development.

The question of feline cognitive capacity can be addressed through systematic
observations of domestic cats, corroborated by insights from Japanese animal psy-
chologists’, which indicate that cats demonstrate comprehension of object per-
manence. They exhibit awareness of the continued existence of occluded objects,
suggesting a capacity for manipulating mental representations that transcend imme-
diate perceptual input. When integrated with their demonstrated comprehension
of human pointing gestures and facial expressions, this representational capacity
enables cats to engage in what may be characterized as a form of cognition, thereby
facilitating their social coexistence with humans.

Humans and cats engage in reciprocal social interaction mediated through arti-
facts such as cat toys and their functional equivalents. Cats occasionally solicit
play engagement from their owners using preferred toys as focal objects. They may
furthermore respond to toys concealed by their owners behind barriers as though
engaging with prey. In such instances, a communicative state approximating what
Tomasello (2008) designates as triadic (referential) communication—encompassing
pointing gestures and related deictic behaviors—is established between humans and
cats. Consequently, it can be argued that cats constitute postphenomenological enti-
ties insofar as they engage with their environment (including their human caregivers)
through tool-mediated interaction.

4 Animals’Bodies as Technologies
4.1 Umwelt and the Perceived World of Bats

One reading that captures Don lhde’s love of animals and empathy toward earthly
and ecological things occurs in Technology and The Lifeworld: From Garden to Eden
(1990). Ihde shared that in recent years in science study, there has been a perceived
decrease in many aspects of the human/animal neighbor gap and an increased interest
in the phenomenon of animal culture (201). This was no surprise to Ihde, who has
always seen the synergies between animals and humans. He has illustrated, through
his ideas, the ability to recognize an animal’s umwelt, a German word that specifically
means a species’ environment, surroundings and unique perceived world. One ani-
mal environment Thde took notice to is the bat world. While bats were not explicitly
named in Technology and The Lifeworld, the text alludes to creatures with “special
powers,” like bats. In Listening and Voice: Phenomenologies of Sound (2007), Thde
does study bats, and specifically, how these flying mammals locate themselves in
the world through auditory experience. Ihde’s fondness and sensitivity for all things
auditory, including bats auditory proclivity, has made this empirical example, both
long-enduring and significant in his animal-focused work across several decades.

%Since only Japanese-language materials could be found, the information is omitted from this article.
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The umwelt of bats is unique among animals because it requires them to negoti-
ate darkly lit environments in specific ways. Bats use spatial-auditory experience to
determine location and directionality. Ecolocation, or echolocation, as Thde shares
in his 1982 piece “On Hearing Shapes, Surfaces and Interiors,” names the spacial
sense that allows bats to drill down and discern what object they have targeted,
using a ray of sound (59). What is interesting is the use of the prefix “echo” early on
in 1982. While both spellings denote biological active sonar and are essentially the
same word; echo exactly describes the process of the repetition of sound caused by
sound waves reflecting off of a hard surface. [ am reminded of the call-and-response
swimming game known as Marco-Polo, where a swimmer negotiates the water to
“locate” other swimmers to catch them. The hunter calls “Marco” and then listens
for the return of “Polo” from the hunted. Additional scrutiny of ripples, noises, and
splashes guides Marco in finding and tagging their “Polo” to win the round. The
idea of the echo has been a literary device in both Greek fiction and more current
literature suggesting reverberation or resonance. In this same way, Thde’s use of
animals in his work is an echoing refrain that teaches the variational theory of the
multistable kind.

Ecolocation allows animals, like bats, to emit noises, calls, and clicks and then
to listen for their echo that returns from objects in their environment. This kind of
call can be frequency modulated (FM) on airwaves, like radio waves, another tech-
nology Ihde studied. This natural bat sonar illustrates much about how animals use
sound waves to navigate, hunt, avoid, orient, and sometimes communicate. The time
delay and intensity of sound between emission and return, coupled with the ability to
discern the material the echo bounced off of, allows the bat to make decisions about
their environment, and their dinner options. Thde’s point is clear: spatiality in the bat
umwelt provides a place for sound and listening.

Historically, the sense of sight has been preferred to sound as a way to experi-
entially locate and direct. However, space related hearing led to historical break-
throughs in all kinds of amplification processes. One of Thde’s most well-known
essays from Acoustic Technics is titled “Is there a bat problem in postphenomenol-
ogy? This riff on Thomas Nagel’s article “What is it like to be a bat?” helped define
and intertwine Ihde’s ideas around ecolocation and what it means to be an experi-
ence in an “actional” “ontologically inter-relational, in-the-world” way (2016, 36).
Thde’s phrase “auditory connoisseur perception” (37) alerts us to the identification
of variations on a theme that can explore how bat technologies shape bat perception
and experience.

The refrain of material-spacial elements (Ibid) and auditory perceptual charac-
teristics as well as an animal ecosystem’s interrelational adaptation and auditory
guided behaviors, combined with Thde’s bat trivia, add to the tenor of this important
postphenomenological analysis. His turn to bat instrumentality enhancement and bat
instrumentally translational perception (38) digs into the auditory leitmotif within
the human-instrument-world interrelationship, highlighting postphenomenologi-
cal ideas with a central focus on multistability. Namely, animals and humans have
multiple ways (variants) of navigating the material world. Can postphenomenology
help researchers understand the subjective experience of bats and others? I think so.
Thde’s awareness of umwelt helped him apply the postphenomenological framework,
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especially variant perceptions of the environment, to understand bat experiences.
Thde proves we can learn much about bats’ acoustic sensibility and internal auditory
technology to gain insights into developing advanced sonar systems and many other
technologies that help humans. Bat problem solved.

4.2 The Owl: Embodied and Uncanny Wisdom

From a postphenomenological point of view, we may learn to understand the owl
as an expression of wisdom that transcends mere cognition, rooted instead in
smart embodiment (Ihde, 1990). The owl’s calm and calculated hunting behavior,
performed in the quiet of night, makes it a symbol of vigilance and insight, much
like its ancient association with Athena, the Greek goddess of wisdom (Guthrie,
1971). Its unique anatomy—a head that can rotate 270 degrees, deconstructing
notions of front and back—speaks to an existence that refuses linearity, embody-
ing instead the circularity of perception and reflection. This creature, neither ocu-
larcentric nor auralcentric, seamlessly mediates and fuses sight and hearing (cf.
Derrida, 1993). It has extraordinarily large and sensitive eyes, but also a facial
disc-like anatomy to collect sound with precision, while asymmetrical ear place-
ment enables spatial awareness beyond mere vision (Konishi, 1973). The owl’s
night-sourced wisdom is not a noisy affirmation but a silent ambush: it comes out
of nowhere, blending into the dark, and delivers a decisive attack. Its feathers
grant it the privilege of soundless flight, while its camouflaged plumage allows it
to become a ghostly shadow in the daytime, merging effortlessly into the textures
of its surroundings (Endler, 2006).

This coupling of sensory mastery with nocturnal stealth has woven the owl into
the mythos of witches and the occult, where it serves as both an accomplice and an
enigma. The owl’s ability to appear and disappear in silence, combined with its unset-
tling gaze—at once penetrating and otherworldly—makes it a liminal figure, haunt-
ing the borders between the known and the hidden (cf. Heidegger, 1977; Riis, 2018).
Across Europe, the owl has been seen as the “witch bird,” a messenger for the devil.
Its feathers, used in occult ornamentations, disclose its symbolic role as a bearer of
esoteric knowledge and disruptive power (Davies, 2009). In its rotation of the head,
the owl mirrors the witches’ defiance of binaries and laws of (wo)men, reconfiguring
the limits of perception (cf. Derrida, 1993). The owl’s gaze, feared in ancient Rome
as a harbinger of death, aligns with its mythological role as a creature of endings and
transitions—a figure that both sees and hears beyond the veil of the immediate, into
the abyss of the uncanny nature (cf. Heidegger, 1998; Riis, 2024). It is this marriage
of stealth, sensory equilibrium, and nocturnal mastery that elevates the owl to its
status as a living paradox: at once serene observer and spectral hunter, a philosopher
of the night (Wood, 2017).

The owl is a creature that compels postphenomenologists to turn their own
heads, inviting deeper reflections on embodied cognition, nocturnal perception,
and wisdom beyond human reach. Its nocturnal uncanny gaze unsettles anthropo-
centric assumptions about sense-making, manifesting how knowledge may develop
in darkness, in attunement rather than articulation—a reminder of new frontiers in
philosophy.

@ Springer



176 Page 18 of 32 G. Wellner et al.

4.3 A Postphenomenological Perspective: The Timekeeping Wonders of Flesh
Flies and Small Parasitoid Wasps

The vision of insects is equipped with specialized mechanisms — such as the rapid
redirection of gaze toward unexpected motion or instinctive reactions to environmen-
tal stimuli. David Marr suggests that the unique functions fulfilled by the visual sys-
tems of various species require tailored modeling of the species’ world, resulting in
distinct perceptual realities (Marr, 2001: 118). This insight resonates with Don Ihde’s
argument that perception is always mediated — whether through biological structures
or technological instruments (Thde, 1990, 2009). For Ihde, all seeing is “secing-as,”
embedded within a contextual and bodily framework; perception is never neutral but
shaped by the organism’s structure and its environment. In this light, insect percep-
tion can be understood not simply as an objective fact, but as a biologically embed-
ded interpretation of their world — a world which humans can only model through
layers of mediation.

Rhythmic behaviors across all organisms imply an inherent connection to external
and innate temporal cues, regulated by endogenous “clocks.” These internal time-
keepers, present across species, orchestrate behaviors independently of external stim-
uli. Notably, circadian rhythms finely tuned to day-night cycles and seasonal rhythms
responsive to environmental shifts illustrate innate biological temporal mechanisms.
Yet, understanding these rhythms through scientific research is itself a technologi-
cally mediated process. Ihde’s postphenomenology emphasizes that instruments —
such as actographs, light-controlled chambers, and data visualization software — do
not merely reveal pre-existing truths, but co-shape what is understood as “biological
time” (Thde, 1998). Thus, our models of insect rhythms are not detached observa-
tions, but results of a human-technology-nature relation.

Insights gleaned from research on flies, such as Saunders’ (Saunders, 1968, 1974,
1976, and 2022) study of Sarcophaga argyrostoma (common flesh flies) and Nasonia
vitripennis (small parasitoid wasps), unveil the intricate mechanisms governing pho-
toperiodic responses, where variations in day length induce metabolic changes like
diapause. Surprisingly, it is not the eyes but receptors in the brain that detect these
daylight changes, underscoring the pivotal role of endogenous circadian oscillators in
coordinating behavioral adjustments. From a postphenomenological standpoint, this
kind of insight exemplifies how scientific instruments extend our perceptual range
and reconfigure our epistemological stance. Ihde argues that such “hermenecutic rela-
tions” — in which we interpret the world through technologies — transform the nature
of what is perceived (Ihde, 1990).

Flies operate under two distinct temporal systems, each species exhibiting unique
mechanisms. These systems, exemplified by the “interval timer” and “Biinning/Pit-
tendrigh” model, illustrate the intricate interplay between internal rhythms and exter-
nal cues in regulating biological functions. Biinning posits that the measurement of
day and night lengths is governed by an inherent daily rhythm comprising two half-
cycles: one photophilic (light-seeking) and one scotophilic (dark-seeking) (Biinning,
1964). According to Biinning, the phase of this intrinsic thythm is regulated by the
onset of dawn. Consequently, prolonged daylight periods lead to extended illumina-
tion phases, encompassing the scotophilic portion of the cycle, resulting in the mani-
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festation of responses characteristic of long days. Conversely, shorter days prompt
the exhibition of short-day responses by the organism. Insects utilize an endogenous
circadian oscillator to gauge time.

Pittendrigh (1981) proposes that the intrinsic “clock” comprises two autono-
mous oscillators, each synchronized independently by dusk and dawn. Saunders
(2002) further elaborates on this concept by asserting that alterations in the pho-
toperiod induce corresponding changes in the phase relations between the two
oscillations, termed the “internal coincidence model.” According to this model,
light serves the singular function of entrainment, facilitating the activation of
the appropriate oscillator. Extended daylight periods adjust the operating oscil-
lator until synchronization is achieved, leading to uninterrupted developmental
processes without diapause. Conversely, shortened days desynchronize the oscil-
lations, triggering diapause initiation. Saunders’ experimental findings corrobo-
rate these theoretical assertions. The overarching conclusion drawn from these
propositions is that the temporality of the flesh fly transcends mere hourglass
or oscillator mechanisms; rather, it embodies a nuanced amalgamation of both.
Consequently, it is inferred that flies exhibit behaviors indicative of an inherent
circadian system.

This perspective suggests that biological time is inherently intertwined with,
rather than distinct from, physical time. This supposition rests on the premise that
the processes governing the physical realm cannot contravene those of the biological
realm, as succinctly articulated by Harris: “if there were no processes in the physical
world, there would be no one in the biological” (Harris, 1988, 1993). Ihde’s analysis
reinforces this continuity between physical and biological domains by rejecting Car-
tesian dualism in favor of embodied experience and relational ontology. Scientific
models of insect time are not removed from the world; they emerge through human
engagements with instruments and organisms in lived, temporally structured settings
(Thde, 2009).

Understanding the intricate temporal systems of insects not only deepens our
insight into the fundamental nature of biological time but also compels us to grapple
with significant ethical questions when translating this knowledge into practical
applications — from innovative pest control strategies to advanced genetic modi-
fications. As scientific inquiry uncovers ever more complex and delicate mecha-
nisms underlying even the simplest organisms, it becomes increasingly important to
approach interventions with caution and a profound sense of responsibility. The bio-
logical rhythms we aim to influence are not isolated traits but are woven into finely
tuned evolutionary networks that sustain ecological balance and species survival.
Ethical stewardship of this expanding knowledge must therefore guide our actions,
ensuring that technological progress moves forward hand in hand with respect for
the integrity, resilience, and interconnectedness of life’s temporal architectures. As
Ihde (1990) reminds us, technologies mediate not only our access to the world but
also our responsibilities within it; the scientific tools we use to uncover and manipu-
late these rhythms shape the very realities we inhabit. Recognizing this mediation
urges us to cultivate a more reflexive and humbler ethical stance — one that remains
attuned to both the affordances and the limits of our technological interventions in
the temporal lifeworld’s of other species.
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5 Non-Human Technospheres: Beyond Anthropocentrism
5.1 Germs, Technics and Meaning-Making

The question of animals’ technics should not be confined to an anthropomorphic
direction. Various technics can be found in animals that do not have a face or hands
(cf. Derrida, 1989). We need to free our thinking from modernist approaches like
those presented by Friedrich Engels in Dialectics of Nature, where he argued that
“Man alone has succeeded in impressing his stamp on nature” (Engels, 1987, p.
330). For Engels the transformation of nature through the use of tools and tech-
nics is the main differentiator between humans and animals. This anthropocentric
approach has a blind spot: it fails to recognize the transformative power of ani-
mals to shape our world (Wellner, 2017). Consider beavers, for example, who build
dams that change entire ecosystems, or the COVID-19 virus that caused the global
pandemic.

Against these examples, the anthropocentrists would argue that the main differen-
tiator would be the intentionality, which germs, viruses and bacteria do not possess.
However, a phenomenological intentionality has already been identified in micro-
organisms (Thompson, 2007; Buchanan, 2008, 35-36) and the protist was subject
to psychoanalysis (Roof, 2003); Postphenomenologists would invoke the non-
human intentionality, parallel to the “cyborg intentionality” (Verbeek, 2008; see also
Mykhailov, 2020; Wellner, 2020).

If germs can potentially have technics, what do they look like? A basic technology
can be that of communication, i.e. language. Ihde regarded language as a form of
technic in the thought experiment of the technophobes’ heaven where no technologies
can be found (1990). After excluding machines and tools, he showed how excluding
language leaves us with a meaningless creature. Language can be based not only on
phonetics, and other forms of transmission of signs may turn into language serving
beyond functional communication. An interesting case study is that of bacteria that
use what molecular biologists term “quorum sensing.” This is a kind of chemical lan-
guage through which bacteria coordinate complicated actions such as dental plaque
buildup. Plaque buildup, for instance, requires several actions by different types of
bacteria producing various chemicals and is the result of a coordinated multi-phased
work in a specific order. Apparently, bacteria must speak two “languages:” one inter-
nal to their species and the other for intra-species communications. The structure of
these languages is nothing but simple. In 2004 Eshel Ben-Jacob and his team found
complex linguistic communication schemes of quorum sensing that obey the Chom-
skyian rules of universal language. The communication observed included “self and
shared interpretations of chemical cues, exchange of chemical messages (semantic)
and dialogues (pragmatic)” (Ben-Jacob et al.,2004, p. 366). Bacteria’s language is
full of meaning, including the ability to alter the colony’s structure and identify other
colonies (ibid., ibid.). Thde acknowledged already in his early work that language is
not limited to alphabetical text, and it can be identified in mathematics (1993, p. 18),
visual language of engineering such as the exploded diagram (p. 19), or the “geo-
graphic language” of the language of Pacific Islanders in which “one says, ‘Tahiti
is approaching.. ¢ rather than ‘I am nearing Tahiti’” (p. 27). The chemical language
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of germs can be easily added to Ihde’s extensions and broaden our understanding of
language as communication technics.

5.2 Octopus, Technology, and Dis-tribute-d Cognition

Octopuses, long celebrated for their intelligence and problem-solving abilities, are
increasingly recognized for their sophisticated tool use. Their “technology” primarily
involves manipulating objects found in their surroundings to achieve specific goals,
such as defense or hunting.For instance, the Mimic Octopus (Thaumoctopus mim-
icus) has been observed using objects to camouflage itself, effectively using the envi-
ronment as a tool for disguise (Norman et al., 2001; Hanlon et al., 2010).

Of interest to this collection in tribute to Don Ihde is the fact that octopus intel-
ligence, particularly its distributed nervous system, presents a fascinating point of
comparison to human intelligence. While humans rely on a centralized brain to
orchestrate complex tasks and develop sophisticated technologies, octopuses achieve
notable levels of tool-based problem-solving via a distributed network of neurons.

With more than half of their neurons located within their arms, this decentral-
ized system grants each arm a degree of autonomy, enabling intricate movements
like independently manipulating objects towards problem-solving, while still
coordinating with the central brain (Hochner et al., 2006). The arms operate semi-
autonomously, displaying complex behaviors without direct central command. This
contrasts sharply with the human reliance on a brain-centric model, where processing
is primarily localized within the brain and then transmitted to the body.

Studies have shown that octopuses can figure out ways to open jars, navigate
mazes, and even mimic the behavior of other individuals through observational learn-
ing (Hanlon & Messenger, 2018). Their decentralized cognitive control may be con-
tributing to the octopus’ remarkable ingenuity in imbuing objects with an extraneous
function linked to a goal.

The Veined Octopus (Amphioctopus marginatus), was observed collecting dis-
carded coconut shells, carrying them across the seafloor, and assembling them to
create a protective shelter (Finn et al., 2009). This behavior, involving the collection,
transport, and assembly of multiple components towards the realization of a function
through the whole that transcends the capability of its parts, meets the stringent crite-
ria often used to define tool use.

Although octopus tool use is less complex than human technology and deprived
of knowledge accumulation through intergenerational transmission, it highlights the
potential for complex behaviors to arise from fundamentally different neurological
architectures, raising questions about the necessary preconditions for the develop-
ment and use of advanced tools and technologies.

Studying the octopus’ unique cognitive abilities and tool use can offer valuable
insights into the multiple realizability of intelligence and the evolutionary pathways
that lead to problem-solving capabilities, distinct from, but equally intriguing as,
human technological prowess. For instance, a distributed cognitive system may offer
a different model to develop neural networks. It may also shed new light on the cog-
nitive processes that we, as humans, engage in without bringing them to our declara-
tive awareness — a black box that has often intrigued philosophers and neuroscientists
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alike. Parfit illustrated this with his thought experiment of a student able to work
simultaneously on two solutions to a problem by separating the problem-solving
tracks of each hand-hemisphere pair.

Gazzaniga has pointed to his work with split-brain patients to suggest that our
phenomenology may only be aware of a single-file cognitive process relayed through
language by the “narrator” (our language dominant hemisphere), though many paral-
lel processes may be taking place in a distributed manner that goes unreported (ver-
bally) and thus mostly undetected (consciously). Under specific testing conditions, he
was able to show that the non-dominant hemisphere had indeed not only perceived
but also processed information that remained invisible to the dominant hemisphere.

Postphenomenology, in its ability to go beyond verbal self-report and the sub-
ject’s inner experience to encapsulate technology-mediated behaviors, is in this sense
uniquely positioned to explore in what ways a distributed cognitive model such as
that of the octopus may shed unprecedented light on human cognition.

5.3 Parasites and Technologies

Parasites are like technologies. They pose themselves in the in-between, like the third
element in the equation. This is what Thde (1990) pointed at when he posed tech-
nologies as the mediating factor between humans and world (h-t-w). Parasites are,
like technologies, interdependent with their hosts (humans) and mediate the latter’s
being-in-the-world. Parasites are like technologies, in a postphenomenological per-
spective, multistable, and can be benign, neutral and/or malevolent depending on the
context/relation. Parasites are, per definition, relational and in that fluid position they
can both paralyze, analyze and catalyze (Serres 1980/2007). Michel Serres wrote:”
The position of the parasite is to be between. That is why it must be said to be a being
or arelation” (Serres, 2007, p. 230). This means that parasites mediate relations in the
same way(s) as do technologies.

Some parasites are one-dimensional and do paralyze and kill their hosts, whereas
others are in symbiosis with their hosts and retract in an invisible position, where
they work for the host and guest to thrive and exist. Technologies are, according to
Thde and postphenomenology in general, capable of doing the same. The intentional
being of technologies are context dependent, where different types of possible rela-
tions arise in use, implementation and interpretation (Ihde, 1990, Verbeek, 2011).
Technologies have multiple ‘posures’ (or Gestell, as Heidegger would have it), and
in this way, technologies posit themselves as a platforms/bridges to world and real-
ity. Parasites are in the same way mediating our reality and our relation to the world
as the ‘given’ third element. We have been together with parasites and technologies
since the break of dawn. Donna J. Haraway pointed at dogs as our companion spe-
cies (Haraway 2008) and on that note I have indicated technology as our non-organic
companion (Botin, 2021). Continuing that path parasites have the same status as our
organic companion.

Technologies, as parasites, interfere and make noise through their relations with
their hosts, at the same time parasites become invisible to hosts (humans) and the
environment (world) the moment they enter a seamless relation. In classical phenom-
enology we learn that tools and technologies when they are ‘ready at hand’ tend to
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become totally embodied and disappear for our attention as we use them for hammer-
ing, sowing, walking etc. They too become invisible.

many animals use technologies for various purposes as they build, eat, sleep
and survive. the parasite is a very broad category of organic species, covering both
fauna and flora (and fungus), acting and working as an organic technology, with
all the qualities, characteristics, competencies and skills that we normally ascribe
technology.

Probably Don Ihde did not have parasites in mind as he planned to write on animals
and technologies, but parasites’ work is being comparable to that of technologies.
They can kill, observe or/and nurture dependent on use and relation. Parasites and
technologies are like pharmakon (Stiegler, 2010): life and death, stasis and ecstasis,
upheaval and downfall, danger and salvation, and everything that falls in-between.

6 Animal Technics and Ecological Dimensions
6.1 Entangled Lives of Bees

We build and dwell among bees yet rarely explore their secret lives despite their
vital role in sustaining the biosphere. Even small efforts, like hosting seven bee spe-
cies—including the endangered rusty-patched bumblebee—in a small city garden,
demonstrate how modest practices can drive meaningful change. Without bees, the
biosphere teeters on the edge of collapse. Maurice Maeterlinck once warned, “If the
bee disappeared off the face of the earth, man would only have four years left to
live” (Maeterlinck, 1914). The Report to the Inter-American Commission on Human
Rights echoes this urgency, highlighting threats to bees from deforestation, diseases,
transgenic varieties, and agrotoxins used in monoculture farming leading to Colony
Collapse Disorder (Shiva, 2020; Rossi et al., 2020).

Monoculture farming reflects Western philosophical traditions that positioned
nature as passive and inert, governed by mechanistic laws. This perspective was
argued by the Papal Bull of 1455, which granted Portugal a monopoly on African
trade that sanctioned land grabs, and authorized enslavement of local peoples (Augus-
tine, 2021). Centuries later, John Locke’s Second Treatise of Government (1689) held
that land is valued only through cultivation — a philosophy that justified the violent
displacement of Indigenous peoples and destruction of ecosystems (Locke, 1980;
Augustine, 2024).

In contrast, new materialism—to which Don Ihde is accounted among its con-
tributors (Lally, 2021)—offers a promising revision of these traditions. Ihde “de-
anthropomorphizes” the animal-human gap, emphasizing entanglements between
species and ecosystems including bats and frogs (Ihde, 1990). Extending Merleau-
Ponty’s notion of perceptual-bodily motility, [hde draws attention to how bats emit
high-frequency sound waves and interpret returning echoes to “see” their surround-
ings (Ihde, 2015). A further example of “inter-relational adaptation” can be found in
Central America, where small tungara frogs are prey for night feeding bats. These
frogs sing mating songs hoping to attract females—but the frogs can hear bat echo-
location clicks. So, while they may stop their songs, it is already too late because the
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song sound waves have produced ripples on the puddles they frequent and the bat can
‘read’ the wave pattern to find the frog (ibid.).

Similarly, bees perceive floral patterns aligning their flight paths with mag-
netic fields and engage in the “waggle dance,” all of which demonstrate how
their motility is intricately tied to their ecological and social worlds. Thomas
Seeley’s Honeybee Democracy studies the waggle dance Technological inter-
ventions, such as artificial hives or electromagnetic fields, alter these embodied
interactions reshaping bees’ behaviors and survival. High-tech solutions to the
environmental crisis, such as swarms of bee-like drones, risk exacerbating eco-
logical harm rather than protecting the bee population. A 2018 study concluded
that the materials required to create such drone-like bees far exceed the ben-
efits. The carbon footprint to “extract, transport and process the raw materials, to
manufacture, distribute, and operate, maintain and repair all the robot bees and
their associated infrastructure, and to ultimately to dispose of or recycle irrepa-
rable or broken robots, would create unacceptable environmental costs” (Simon
et al., 2018). Philosopher Babette Babich notes how cell phones already disrupt
bees’ navigation and immune systems, contributing to colony collapse (Babich,
2011). Bee colonies were probably not top of Martin Cooper’s concerns when he
invented the mobile phone. What seems clear is that the unintended consequences
of technology remain equivocal.

Vandana Shiva offers a more viable path: agroecology. By adopting ecologically
sustainable farming practices, we can nurture natural systems where bees thrive
(Shiva, 2020). Honeybees’ remarkable cognitive abilities—navigating landscapes,
solving problems, and adapting to their environments—illustrate intelligence as rela-
tional and embodied (Chittka, 2022). Bees are not mere tools for pollination. As Thde
already understood all too well, they are intentional fellow beings who build, dwell,
and dream (Babich, 2011). Rather than relying on high-tech replacements for fragile
ecosystems, we need to engage in sustainable practices that entangle the lives of bees
as value laden.

6.2 Monkey Technics in a Post-Anthropocentric Perspective

The discourse on technology must move beyond anthropocentric paradigms to include
a diversity of non-human agents. Monkeys, for example, demonstrate unique interac-
tions with technology that challenge traditional notions of tool use and technological
interaction (cf. Lima et al., 2024). This shift requires reconsidering long-held views,
such as those proposed by Lev Vygotsky, who argued that humans differ from ani-
mals due to their unique ability to use language for tool use and planning (Vygotsky,
1978). These perspectives often neglect the profound ways in which non-human enti-
ties—particularly primates—engage with and transform their environments through
technological practices.

Studies of primates open important discussions about their bodily experiences
of the world and how these experiences can be expanded through the use of tools
and technology. However, such studies also necessitate caution. As Donna Haraway
highlights in Primate Visions (1989), there is a risk of anthropomorphizing primates,
interpreting their behaviors through the lens of human-centered assumptions. This
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calls for a careful balance between acknowledging primates’ capacities and avoiding
projections of human-like qualities onto their actions.

In Technics and Praxis (1979), Don Ihde develops a postphenomenological
approach to embodied technology, demonstrating that technology is inseparably
intertwined with material and bodily relations. Similar to material anthropologists
like Tim Ingold and others, who also emphasize the interconnectedness of bodies,
materials, and technologies, [hde also follows this path of inquiry (Bruun et al., 2022;
Ingold, 2000). Thde emphasizes that the body is not a static container for experi-
ence but is constantly mediated by technologies in diverse ways. While his focus is
often on human technology use, Thde’s framework can extend to non-human con-
texts, where bodies and tools mutually shape one another in transformative ways
(Ihde, 1979, pp. 6-14). This perspective enables us to interpret monkeys’ tool use as
an example of “embodied techniques” (Ihde, 2010) —a set of physical, perceptual,
and cognitive practices dynamically shaped by available materials and the animals’
bodily capacities.

From this perspective, it is worth asking whether monkeys experience the world
through a “monkey-tool” embodiment relation, similar to how humans interact with
technology. However, Haraway (1989) reminds us that our interpretations of pri-
mate behavior and tool use are often shaped by anthropocentric biases and cultural
assumptions. These biases frame primates within a human-centered evolutionary
lens, obscuring the distinctiveness of their behaviors and technologies. Haraway’s
critique, coupled with Thde’s emphasis on embodiment, challenges us to rethink the
frameworks we use to understand primates and their interactions with technology.

Observations of monkey behavior reinforce the need to expand definitions of tech-
nology. Capuchin monkeys, for instance, use stones to crack nuts, demonstrating not
only tool use but also the ability to select and effectively utilize objects from their
environment (Lima et al., 2024). Such actions challenge anthropocentric notions that
equate tool use with human exceptionalism. They suggest a broader, more inclusive
definition of technology—one that acknowledges embodied interactions across spe-
cies boundaries.

Understanding monkey technology also raises questions about intentionality and
foresight, traits often associated with human technological uses. However, research
into primate cognition suggests that monkeys exhibit forms of intentionality in their
actions. Studies have shown that monkeys can plan and execute tasks involving com-
plex sequences of tool use, indicating levels of foresight previously attributed only
to humans (Byrne, 1995). As Haraway (1989) notes, our interpretations of concepts
like “intention” and “planning” are often shaped by narratives that privilege human
cognition, underscoring the importance of critically examining these biases.

Beyond tool use, primates’ communication systems offer additional examples of
technological practices. Alarm calls, for instance, not only warn group members of
danger but also vary depending on the type of threat, demonstrating a nuanced under-
standing of context and the ability to convey specific information (Price et al., 2015).
In Thde’s framework, these communicative practices can be understood as additional
layers of embodied technique, where primates’ perceptual and social worlds are tech-
nologically mediated—even when the “technologies” consist of vocal signals rather
than physical tools (Ihde, 1979, p. 15).
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These observations invite us to reconsider the boundaries of technology and
the non-human capacity for technological innovation. Haraway’s work in Primate
Visions resonates with Thde’s call to view embodiment and technology as rela-
tional and co-constitutive. The sophisticated tool use and complex communication
systems of primates illustrate that technology is not exclusive to humans but is a
widespread aspect of monkey behavior. By expanding our understanding of tech-
nology beyond anthropocentric frameworks, we open new pathways for exploring
the roles of other creatures in the technosphere. At the same time, it is crucial
to remain cautious and avoid over-interpreting primate behaviors as human-like,
recognizing the diverse and unique ways in which varied species interact with
their environments.

7 Summary and Conclusions

DC on a farm, riding a horse to school and always having domestic animals as
“quasi-family members” (Ihde, 2016, p. 25). His sustained interest in animals was
both personal and scholarly. Sharing anecdotes about his cat’s and dog’s under-
takings he clearly enjoyed being with them; “life’s simple play and enjoyment”
in Levinas (1971, p. 176) terms. As philosopher of technology interested in ani-
mal technics he was critical of “reductionistic and behavioristic paradigms for
understanding animals” (Ihde 2016b, p. 25) raising questions, as others, on ani-
mal objectification, human exceptionalism and anthropomorphism (e.g. Haraway
2015[1989)).

The 15 contributions to this article cover 13 different animals, various technics
and raise questions Ihde would have loved to discuss. The contributions were divided
into two groups: one that views the similarities between humans’ and animals’ tech-
nics; the other accentuates the differences yet regards them as technics. The first
group examines domesticated animals like dogs and cats, as well as those that coexist
with humans, like birds and lab rats. The other group encompasses animals that are
more diverse and range from primates on land to those who swim in the ocean or fly
in the sky, and even those that cannot be viewed by the “naked eye” (to borrow Ihde’s
expression from astronomy).

The technics are no less varied: the usage of stones by birds and monkeys
to crack food like snails and nuts; the “repurposing of human-made technolo-
gies like frisbee by some dogs; and the creation of tools as exhibited by crows.
Some technics do not involve physical artifacts but rather operate in the realm of
capabilities like identifying an elevator coming up, opening a bottle, navigation,
camouflage, time keeping, and forming a language. In some cases, the technic is
embedded in the animal’s physiology — echolocation in bats, a 270-degree field
of vision in owls, distributed nervous system in octopi, timekeeping in flies and
flowers recognition in bees.

These intriguing intersections of animals and technics have led the contributors to
new perspectives on the four classical postphenomenological relations, multistabil-
ity, and intentionality. Furthermore, Thde’s posthumanism inspired the contributors
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to add new dimensions for cognition, imagination, play, foresight, perceptions, intel-
ligence and language. All these were found in animals, although frequently described
as unique to humans.

In emphasizing how animals are embodied technological actors, animal tech-
nics is not without its ethical issues and stakes. These swarm around, emerge from
and get entangled with animal technics. Animal welfare is one such issue. As dem-
onstrated above, animals across a wide variety of taxa use tools in instrumen-
tal ways to shape their environments and are in turn shaped by them. Research
(McCoy et al., 2019) on New Caledonian crows has shown that not only do these
corvids use tools, but they also give every indication that they enjoy using them.
This invites us to think about whether our responsibilities to these crows (and to
other creatures who also appear to enjoy tool-use) extend to giving them “enrich-
ment opportunities” (McCoy et al., 2019) to help satisfy not only their physical
but also emotional needs.

One question emerging from these examples is: In what ways does a greater
awareness of animals as tool-users in both species-specific and interspecies contexts
elevate the positive responsibilities we have toward them, including thinking about
how we could better design technologies to co-shape animal-human relations for the
benefit of those involved? In such research and development settings, this “we”, as
Ihde often expressed it (see for instance Thde, 2003), ought to involve postphenom-
enologists from the get-go, rather than arriving on the scene with post-innovation
ethical recommendations. Bringing animals into the mix as users of technologies
would be an important step in such design processes.

We hope Thde would have enjoyed this article. He would likely have appreci-
ated the references to his dog Sammy, but even more so, the application of postphe-
nomenological principles to animal technics. Above all, he would have valued the
posthuman, new materialist approach that integrates scientific research with a fresh
perspective on the world.
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