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Lecture Outline
• In this lecture, I will draw on the work of Martin Heidegger, who
challenges some of our modern misconceptions of technology
• My aim is to provide a critical account of how modern
technology has shaped the way we see and understand the
world around us.
• I will begin by illustrating the intimate relationship between
modern natural science and technology, which, I claim, are
unified by a very particular and, therefore, limited form of
‘means-end’ reasoning that I call ‘instrumental reason’.
• To show this, in the first half of the lecture, I will detail how
modern science has transformed our lived-experience of the
natural world by rendering nature as something calculable.
• In the second half of the lecture, I will explain how it is through
instrumental reasoning that modern technology has co-opted
this scientific conception of nature and extended it even further.

Lecture Outline
• Taken together, I argue that modern science and technology
lead us to a way of seeing nature that takes natures to be
nothing more than a ‘stockpile’ of raw material that we can
instrumentalise for our own human purposes.
• The dangerous consequence of this view, I argue, is that it
allows technology to seduce us into the belief that we can
master nature, when, in fact, it is technology that masters
us.
• My conclusion is that the technological framing of nature is
one interpretation among others, and by no means the only
way of seeing that is available to us.
• Rather, if we are to avoid losing touch with our humanity, we
must challenge ourselves and find new ways to think.

What Is Nature?
• As noted, I want to show that there is an intimate
relationship between modern technology and our
scientific understanding of nature.
• Hence, before we address the question of
technology, we must first consider what we take
nature to be.
• Let us consider what we think about when we think
of ‘nature’?

Is this how we’ve always understood
‘nature’? How would we know? Does the
concept of nature have a history? Have
we always thought of nature as the
“physical world” in this way?

Do we consider these last few images to
be images of nature? What is the
difference?

A Brief History of Nature
• While we may not always be aware
of it, we should take care to
remember that our understanding
of nature has, in fact, changed
throughout the course of history.
• For the Ancient Greeks, what we
now call ‘nature’ was understood in
terms of the Kósmos [κόσμος].
o Kosmos was the opposite of
Kháos [χάος], referring to the
hierarchically structured ‘ordered
whole’ of all being, of everything
that is.

A Brief History of Nature
• In the medieval period, ‘nature’ becomes
reconfigured and was understood as an ens
creatum.
o In other words, the natural world was
thought to be created, and thus
dependent on a creator, which, of course,
is taken to be a God in the JudaeoChristian sense
o As physicist Werner Heisenberg tells us, in
the medieval period “… [the human] saw
in nature God's creation. Nature was
thought of as the work of God. It would
have seemed senseless to people at that
time to ask about the material world
apart from God”. (1958, pp. 95-6)

What Is Nature?
According to these earlier views, nature was not limited to
physical reality, but encompassed everything that we
thought to exist: mortals and divinities, heaven and hell,
the spiritual and the physical.

Obviously, most of us do not understand ‘nature’ in these
ways anymore, so, what has changed and why?

A Brief History of Nature
• As we now understand the term, ‘nature’
dates back to the scientific revolution of the
16th and 17th century.
• With thinkers like Francis Bacon (1561–
1626), Galileo Galilei (1564–1642), René
Descartes (1596–1650) and Sir Isaac
Newton (1643–1727), comes both a new
method for investigating nature and a new
conception of what nature is.
• This new conception of nature displaced
the ancient conception of Kosmos, as well
as the medieval conception of an ens
creatum.
• Nowadays, we could say that we are faced
with two senses of nature, and, by
extension, two senses of experience.

Two Senses of Experience
• On the one hand, we have the ‘nature’ we encounter in our
everyday lives, that is, the meaningful place where we live,
work, relate to others, attend philosophy lectures and so forth.

• On the other, we have the ‘nature’ that is investigated by
natural science, and which has come to dominate our everyday
understanding.
• Hence, what I want to show in the first part of this lecture is
that, on closer inspection, this scientific sense of ‘nature’ is
quite different to the nature we encounter in everyday life.

The Modern Scientific Conception of Nature
• ‘Nature’ in the scientific sense refers only to what we can confirm to
exist within space and time.
• More specifically, the natural scientist recasts nature as a series of
objects and processes that are posited to exist within space and
time, and which can then be investigated and verified according to
the scientific experiment.
• By ‘objects’ and ‘processes’ I do not simply refer to concrete
material things, but to anything ‘outside’ of us, including forces like
gravity, the natural laws that these objects and processes are said
to obey, like the law of causality, human-made things and anything
else that can be measured in terms of its effects in space and time.

The Modern Scientific Conception of Nature
• Construed as a collection of objects
and processes, the natural scientist is
able to measure, research and master
the natural world for human purposes.

• As I will explain, this scientific
conception of nature has become
wedded to modern technology, and,
together, both have come to dominate
and ‘infect’ the way we understand
the nature we encounter in our
everyday experience.

The Modern Scientific Conception of Nature
• “[The modern period] attempted to separate out details of nature by
means of experiments, to observe them objectively, and to
understand the laws underlying them. It attempted to formulate
interrelations mathematically and thus to arrive at " laws " that hold
without qualification throughout the cosmos. By this path it finally
succeeded in making the forces of nature serve our purposes
through technology.”
(Heisenberg, 1958, p. 96)

• “Thus the meaning of the word "nature " as an object of scientific
research slowly changed; it became a collective concept for all those
areas of experience into which man can penetrate through science
and technology, whether or not they are given to him "naturally" in
direct experience”.
(Heisenberg, 1958, p. 97)

Lived-Experience vs. The Scientific Conception
of Experience
• In our modern situation, then, our understanding of nature is grounded
upon two incompatible types of experience.
• On the one hand, we have our everyday human experience: our
imprecise, nonquantifiable and incalculable experience of the
meaningful world where we live, and through which we understand
ourselves, our relationships with others and the things around us.
o This sense of experience is ‘rich’ with meaning, and includes our
experience of beautiful artworks, the various existential crises or
spiritual epiphanies we might have, and all the complex and multifaceted thoughts and feelings that make up our day to day lives.

Lived-Experience vs. The Scientific Conception
of Experience
• On the other hand, we have the ‘objective’ and
‘scientific’ concept of experience, which involves a view
of nature as a collection of external objects (things,
processes, forces, etc) that are spread out before us in
calculable space and time and which, on this basis, can
be measured with unprecedented precision.

The Mismatch
• The problem is that unlike ‘scientific nature’, our everyday human
experience of nature is characterised by a broad array of interweaving
layers of meaning, which, together, form the intelligible whole that is our
lives.
• This meaningful whole cannot be untangled and measured with precision
in a way that is consistent with the laws of nature.
• For one, our meaningful lived-experience is always imprecise, we can’t
see everything all at once, and even if we could, we often get things
wrong.
• Further, our lived-experience is characterised by ideas like beauty, justice
and truth, which, as ideas, do not seem to have a specific location in
space and time.

The Mismatch
• In this way, the modern scientific conception of nature is in
conflict with our lived experience of nature
• On the one hand, there are dimensions of our everyday
engagement with nature that cannot be captured by the
scientific conception alone.
• On the other, there are aspects of scientific nature that
cannot be captured by our everyday experience.
• So, what happens to our everyday human experience when we
adopt this scientific way of thinking?
• Can we use this scientific model to explain our day to day living?
• The answer is no! (even though we still try) ☺

The Mismatch
• The nature we experience in everyday life is ‘too messy’ and unreliable
for modern science.
• Accordingly, the scientist abstracts from this lived-experience and derives
a scientific conception of nature that conforms to what can be calculated
and verified by the experiment.
• Hence, nature becomes nothing more than what can be verified to exist
within a dimension of space and time that is ruled by natural laws.
• The problem is that we have a tendency to forget that this is an
abstraction, and we start to believe that our everyday experience is
exhausted by an account of what can be measured in space and time.
• Consequently, our lived experience of nature begins to transform and we
begin to convince ourselves that we experience phenomena that we,
strictly speaking, cannot actually experience

Example: The Law of Inertia

• Take Newton’s first law of motion, the law of inertia. This law
dictates that an object or process will always resist changes in its
motion—an object at rest tends to stay at rest, while an object
in motion tends to keep moving at a constant speed in a straight
line.
• Is this law something that we can actually encounter in our day
to lives?

Example: The Law of Inertia
oAs Alexandre Koyré tells us “The Galilean concept of motion (as
well as that of space) seems to us so ‘natural’ that we even
believe we have derived it from experience and observation,
though, obviously, nobody has ever encountered an inertia
motion for the simple reason that such a motion is utterly and
absolutely impossible”
oSimilarly, Heidegger claims that “…modern science … is
supposed to be based upon experience. Instead, it has [the law
of inertia] at its apex. This law speaks of a thing that does not
exist. It demands a fundamental representation of things which
contradict the ordinary
(Koyré, “Galileo", 1968, pp. 3–4).

(1967, pp. 88–89).

Example: The Law of Inertia

• My point is not that the law of inertia is false or incorrect, but
simply that the law is an abstraction—an idea that we have
formulated and not something that we can ever actually experience
in our day to day lives.

• The law of inertia only makes sense in terms of the modern
scientific conception of nature, i.e., in the empty world of
spacetime, and not in terms of our everyday lives. In the world
where we live, there is always friction to counteract inertia motion.

The Corruption of Everyday Experience
• A properly scientific account thus involves contradicting our human livedexperience. This experience is, in turn discounted in favour of an
‘objective sense of nature’. This objective sense of nature refers to a
spatiotemporal conception of reality that is quite divorced from our
everyday living in the world.
• The goal is to build up an organised system of ‘objective’ knowledge,
which we can then use to make our everyday lives more efficient and
convenient.
• And yet, by construing nature as objects and processes that we can
measure, we are led to forget the imprecise, incalculable world of
everyday life.
• Because of this, the scientific conception of nature has drastically
transformed the way we understand the nature we encounter in our
everyday lived-experience.

The Corruption of Everyday Experience
o Consider the shift from a geocentric
version of astronomy to a heliocentric
model and how this shift radically altered
our everyday experience of nature.
o The phenomenon that we today call the
‘the sun’ and currently take to be a
luminous sphere of plasma at the centre
of our solar system showed itself to the
people of 15th century Europe as a
heavenly body that revolves around the
earth.
o Prior to this, the people of Ancient
Greece considered the sun as the chariot
of the deity Helios.

Heidegger sums up what is going on here quite
nicely, when he says that:
“Both Galileo and his opponents saw the same
‘fact.’ But they interpreted the same fact
differently and made the same happening
visible to themselves in different ways. Indeed,
what appeared for them as the essential fact
and truth was something different”
(1967, p. 90).

Overall, my point is that the danger of the modern
scientific conception of nature is that it has the double
effect of leading us to forget our everyday experience,
while, at the same time, shaping that experience on
the basis of what can be measured in a scientific
setting.
Construed in this way, nature becomes nothing more
than a tool that we are able to use for our own ends,
thereby laying down the groundwork for the total
environmental catastrophe that we currently face.

“Modern man has no unified worldview. He lives in a double
world, at once in his own naturally given environment and in a
world created for him by modern natural science, based on
the principle of mathematical laws governing nature. The
disunion that has thus pervaded the whole of human life is
the true source of our present spiritual crisis. It is
understandable that thinkers and philosophers have often
attempted somehow to overcome it, yet they have generally
gone about this in a way meant to eliminate one of the two
terms, to logically reduce one to the other, to present one –
usually on the basis of causal arguments – as a consequence
and a component of the other”. [sic]
(Patočka, 2016, 3).

What’s Left Out?
• In this way, our everyday human understanding of nature is
reduced to the scientific conception of nature
• So, what is lost in this scientific conception?
• Where is the place for our meaningful experience, our
experience of love, of beauty and of truth?
• Can we measure such experiences as if they were objects in
space and time?
• The simple answer is no, we cannot.
• Subsequently, human lived-experience is simply not
accounted for.

The Modern Scientific Conception of Nature
• Today, we deal only with what
is measurable in the scientific
sense, thereby transforming
our human experience into
numbers, graphs, algorithms,
statistics, clicks, likes,
whatever.
• We leave the ‘messier’
questions about human
existence to the philosopher
(whatever it is they do).

What’s Left Out?
• The consequence is that natural scientific explanation has a ‘levelling
down’ effect. Unlike previous historical periods, all that is human is
reduced to the level of objects and processes that exist in space and time.
• Anything mysterious, spiritual or, most of all, human is levelled down to
what can be measured and verified scientifically
• This levelling down of the human world into a world of objects and
processes means we can master nature for our own ends, but, at the
same time, gives us no way to talk about the ‘messier’ dimensions of
human experience, the meaning of love, of justice, of beauty, etc.
• There is also the further danger that if we fail to question what nature is,
then we are hard-pressed to be responsible for the world we live in.
• After all, how can one be responsible for objects and processes that occur
in a spatiotemporal realm that is considerably different from the nature
we experience in everyday life?

Modern Natural Science
• In this way, modern natural science drastically reconfigures our
experience of nature in a problematic way that we often do not even
recognise.
• In scientific investigation, we consider the world around us to be an
arrangement of objects that can be measured independently of our
everyday living in the world, and, on this basis, we derive the scientific
concept of ‘nature’.
• Nature is thereby detached from anything human and is transformed into
a domain of objects and processes in space and time that are ruled by
natural laws, like the law of causality.
• This new conception of nature—and in particular, the law of causality—
gives way to the domination of the world and the human being by
modern technology.

Causality
• To see this, it is important that we take some
time to examine the role of cause and effect in
relation to the scientific conception of nature
and modern technology.
• Of course, cause and effect is something we
encounter in our everyday lives.
o I wake up in the morning, and I feel like
rubbish. Its immediately clear to me that I
drunk too much, and that my excessive
drinking caused the effect of my being
hungover
• In a scientific context, however, the emphasis
is on ‘perfect causality’, which we can never
encounter in our day to day lives. On this
scientific model, ‘nature’ is construed as a
perfect chain of causes and effects.

Causation
• Once we understand nature as a causal system, we can predict
the course of future events.
• The idea is that we could account for every step along the
way from the big bang to the heat-death of the universe
• In other words, we presuppose in advance that everything in
nature has a cause that leads to an effect that we could
(theoretically) account for.
• Causes and their effects can be calculated and predicted,
allowing us to develop technological instruments through which
we can harness the power of nature for our own purposes.

Summing Up The Problem
• So, through the scientific conception of nature, we can better measure
and master the natural world in order to make our lives easier and more
convenient. What, then, is the problem?
• The problem is that scientific method leads us to simply assume that
nature is nothing but a collection of objects and processes in space and
time, leaving us with no way to consider nature differently, for example,
in terms of our everyday living in the world.
• Specifically, the danger arises when we simply take this scientific account
to be the ‘final’ or ‘ultimate’ account of what we take nature to be
• This danger is especially pressing when science becomes wedded with
technology. We begin to see nature as nothing more than a resource that
we have a right to use in whichever way we see fit, thereby paving the
way for the total annihilation of the planet.

Summing Up The Problem
• So, to repeat what I have already said, modern science creates a new
understanding of nature, whereby the nature of our everyday lives becomes
“entrapped” and rendered as a “calculable coherence of objects and
processes” that can be manipulated by modern technology (Heidegger, 1993, p. 228).
• In other words, nature becomes nothing more than a ‘container’ for the
objects, processes and causal relations that are extended in space and time,
which science can systematically investigate and measure on the basis of
natural laws.
• Once nature is configured in this way, we can develop technological machinery
in order to manipulate certain causes and effects for our own benefit,
therefore allowing us to achieve our supposed mastery over nature

Natural Science and Technology
• It is in this sense that modern natural science
and modern technology are bound together
with one another in a relationship of mutual
dependence.
• Specifically, modern technology is
incomparably different to earlier forms of
technology, insofar as it depends on the
scientific conception of nature as a series of
objects and processes in space and time.
o For the electron microscope to work, there
must be a way of seeing nature wherein we
can single out objects and processes like
electrons and photons, allowing us to see
objects that are smaller than 500
nanometres.

Natural Science and Technology
• At the same time, natural science, as experimental, depends on the
development of new technical instruments.
o The microscope allows us to measure and master objects and processes
that we cannot ‘directly’ experience, let alone measure and place into an
organised system of knowledge.
• Accordingly, while we might often assume that there is no technology without
science, this is already problematic for Heidegger.

• Instead, he argues that both science and technology emerge from the same
root, which I will refer to as instrumental reason
• It is instrumental reason that leads us to the view that nature is something
totally calculable and computable, something we can control and manipulate
with technology for whatever purposes we see fit.

Instrumental Reasoning
• In this sense, both modern science and
technology are based on instrumental
reasoning.
• It is because of this shared grounding that
science and technology work together to
‘level down’ our understanding of nature,
which becomes something that can be
calculated and mastered in order to serve
our own ends.
• Instrumental reason is specific form of
reason that privileges the most efficient or
cost-effective means to achieve a specific
end, but does not in itself involve any
reflecting on the value of that end.

Instrumental Reasoning
• Unlike other forms of reason, instrumental reason is not focused on
reaching a better understanding of our human situation, but maintains a
narrow focus on reaching a particular outcome.
• In other words, instrumental reason means doing whatever it takes to
achieve a goal so long as it aligns with our ultimate objective.

• This objective is to be achieved by the most efficient or economical
approach that is available.
• The basic idea is that only the end really matters.
• Through instrumental reasoning, the scientific conception of nature is
extended even further by modern technology

Instrumental Reason and Causality
• Only once nature is split up into objects and processes that we can understand
and predict in terms of perfect causality are we able to see nature as a
stockpile of raw material that we can use for our own ends
• In other words, with this new understanding of nature, technology is able to
bring the law of causality into a relation with instrumental reasoning
• Once nature is construed as a system of causes and their effects, it can be coopted or instrumentalised by modern technology, which can intervene into
this system and manipulate it for our own ends.
• Hence, with respect to modern technology, causality, now defined by
instrumental reasoning, turns technology into an instrument we can use to
master nature: technology becomes a means to bring about a certain effect

Instrumental Reason and Causality
• In this sense, Heidegger claims that technological devices are not, in
themselves, an issue.
• Rather, the problem is the instrumental reasoning that underpins our
scientific understanding of nature, which, in turn, makes the invention of
modern technological devices possible.
• Technology is taken by us to be instrumental insofar as we understand
technology to be a means to transform nature, to manipulate the world
(taken as system of cause and effects) and thus make our lives easier and
more convenient.

In that case, let us (finally)
take a closer look at modern
technology!

What is Technology?

Does this definition tell us everything? Is
technology simply “the application of scientific
knowledge?” Is technology just an instrument?
“Machinery and equipment” that we use as a
means to an end? Or is something more going
on?

While, in one sense, Google’s definition is
correct, what does it actually tell us?

Against The Instrumental Definition of Technology
• One of the aims of Heidegger’s critique of modern technology is to complicate
this understanding of technology as simply an instrument that we use for a
particular end.
• His issue is that while such an account might be correct in some sense
(technological instruments are instruments, after all), this instrumental
definition “still contains no truth”(2012, p. 32).
• What does he mean by this? Well, when Heidegger says that the instrumental
definition of technology ‘contains no truth’, he is claiming that it tells us nothing
about the essence of technology.
• The essence of technology simply means that prior to any technological
instrument, we already have an idea of what we take technology to be.
• Accordingly, what I want to draw out in the second half of this lecture is that
Heidegger’s concern is with the question of how the essence of technology has
altered our conception of what we take nature to be—a question that he claims
has not yet been raised.

The Essence of Technology
• The essence of technology refers to nothing technological, but instead
refers to the understanding of technology that we have prior to our actual
engagement with technological devices
• In other words, by ‘essence’ Heidegger refers to the way technology
reveals the world to us so that “the invention of something like powerproducing machines could be at all sought out and attempted” (2012, p. 33).
• To inquire into the essence of technology is to inquire into the way that
technology has transformed our everyday experience of nature so that
technological devices become possible in the first place.
• “Long before the end of the eighteenth century, when the first machines
were invented and set running in England…the essence of technology, was
already afoot in a concealed manner.” (2012, p. 32)

The Essence of Technology
• At its core, then, the essence of technology gives shape to the way we see
and understand our lived-experience of nature.
• Consequently, while we may describe ever so expertly the most modern
devices and explain their construction with great precision, we would still
only grasp the device as nothing more than an instrument.
• From here, we could never get to the way in which technology has come to
shape our broader understanding of ourselves and the world around us.
• Accordingly, on this view, the instrumental definition of technology as “the
application of scientific knowledge for practical purposes” overlooks the
essence of technology, which, Heidegger argues, makes the exploitation of
nature possible in the first place.

The Essence of Technology is Nothing Technological
• Taken together, Heidegger’s problem with
the instrumental definition of technology is
that it tells us noting about the essence of
technology, about how technology has
completely reconfigured our
understanding of the nature that we
encounter in everyday life.
• If we want to inquire into the essence of
technology, we have to go beyond
technological machines. The essence of a
tree, for example—what makes a tree
what it is—is not itself a tree (2012, p. 217).
• Similarly, the essence of technology is
nothing technological. We cannot grasp
the essence of technology by way of
technological ‘instrumental reason’.

The Essence of Technology is Nothing Technological
• The reason Heidegger wants to rethink our modern understanding of
technology in its essence is that he sees an implicit danger in the
instrumental definition of technology:
• “So long as we represent technology as an instrument, we remain
transfixed in the will to master it” (2012, pp. 235-6)
• In other words, if we continue to consider technology to be nothing more
than a neutral instrument that makes our everyday lives easier, then we
expose ourselves to a considerable danger. We overlook that we are not
the masters of technology, but it is in fact technology that has come to
master us.
• Accordingly, we are only able to free ourselves from the grip of technology
if we call this instrumental definition into question and, instead, ask after
the essence of technology.

The Essence of Technology is Enframing [Ge-Stell]
• So, what is the essence of technology according to Heidegger?
• His answer is that the essence of technology is ‘Enframing’ or ‘Positionality’
[Ge-Stell]—but what on earth does he mean by this?

• Well, if we remember that the essence of technology refers to the way
technology—coupled with modern science—reveals the natural world to us,
then Heidegger is claiming that technology reveals nature to us as
something that is Enframed or Positioned in advance.
• The basic idea is that technology positions nature in a very particular and
limited way, thereby transforming our understanding of nature once again.

• Enframed by science and technology, nature becomes nothing more than a
resource to be used by human beings

The Essence of Technology is Enframing [Ge-Stell]
• Namely, in the technological age, the
scientific conception of nature is
extended even further.
• We begin to see and understand the
natural world as a giant ‘storehouse’ or
standing reserve of raw material that
we can use and manipulate for our
own ends.
• For Heidegger, the unique
characteristic of modern technology is
that technology puts a demand on
nature to “supply energy which can be
extracted and stored as such” (2012, 296).

Enframing as Conscription
• Specifically, by ‘enframing’, Heidegger refers to the way
technology places everything that we take to exist into a
predetermined universal order.
• His claim is that technological enframing occurs as
conscription [die Gestellung].
• In other words, it is the essence of technology—
enframing—to conscript nature into this universal
orderability.
• On this view, whatever technology cannot conscript into this
predetermined order cannot rightly be said to exist.

Enframing as Conscription
• Hence, in the technological age, the scientific conception of
nature is extended even further.
• Everything that we take to exist is levelled down and
positioned in advance, so that it can be ordered and ‘stored’
as raw material that can be manipulated and used for
human purposes.
• It is in this sense that the essence of modern technology
radically changes the way the natural world is revealed to
our everyday human understanding.

Enframing [Ge-Stell]
• To take an Australian example, consider
the manner in which technology has
‘positioned’ the tract of land in Central
Queensland that the Adani Group have
recently proposed to build a mine
upon.
• The coal mine—as a piece of
technological equipment—is placed
upon the land. It imposes upon the
land a demand for raw material in the
form of coal, which is removed from
the ground with the aid of giant
machinery. The coal is then processed
and used for the production of
electricity, which, in turn, powers our
homes, our personal devices, etc.

Enframing [Ge-Stell]
• All this seems obvious to the point that it is not worth mentioning.
• Yet, by ‘enframing’ Heidegger’s aim is to highlight the way in which
the coal mine, the land it stands upon, the coal seams beneath the
earth, the machinery used to extract the coal, the power the coal
provides and the devices powered are only considered to be there
insofar as they “stand in place and at the ready” to be plundered
for our own use
• Technological instruments like drillers, ‘power shovels’ and ‘bucket
wheel excavators’ work together to place a demand on this piece
of land, to position the land within a preestablished order as
nothing more than an ore depository that contains material that
we can extract, manipulate and use for own ends.
(2012, p. 34).

Enframing and Instrumental Reason
• Here, we see the dominance of instrumental reason at play: The end is to
provide an energy resource so that we can harvest and store power for more
technological devices.
• Everything is privileged at the expense of this end: All previous
understanding of this tract of land—say by the Indigenous people of that
area, as well as any environmental concerns pertaining to carbon emissions,
the quality of groundwater, of wildlife in the area, are levelled down and
totally disregarded in favour of the end, which, in this case, is to ‘unlock’ the
power that is hidden away in nature
• The result is that everything involved in the coal mine is positioned in
advance: the natural world including the earth, the surrounding rivers and
the local wildlife become enframed, conscripted by the essence of
technology into the standing-reserve of raw material.

Levelling Down
• Taken together, in the case of the coal mine, the nature surrounding the
mine becomes levelled down and placed into order.
• Placed into order, the natural world is readily subsumed into an everincreasing stockpile of raw material.
• Consequently, nature is stripped of all meaning and significance. No longer is
nature the meaningful place where we live out our day to day lives.
• Now, nature stands there only as something to be conscripted, something to
be put into order and manipulated by modern technology.
• Reduced to something ordered, Heidegger would say that the coal mine is
not built into nature, but rather, it is nature that is built into the coal mine.
• In other words, any meaningful connection to the natural surroundings held
by humans past and present is essentially obliterated.

Consider the Jindabyne Dam on the Snowy River

Where in this picture do we see the river
described by Banjo Paterson?
“Where the hills are twice as steep and twice as
rough, Where a horse's hoofs strike firelight from
the flint stones every stride”

In the technological age, nature as nature—the
nature of our everyday life—essentially
disappears:
“One can say that when the astronauts set
foot on the moon, the moon as moon
disappeared. It no longer rose or set. It is now
only a calculable parameter for the
technological enterprise of humans”
(2003, p. 38).

Standing-Reserve
• Well, what happens to nature, where does it go?
• In the case of the coal mine, enframed in this way, the earth
below the mine disappears, as everything is conscripted into the
storehouse of raw material.

• Accordingly, the coal is not produced and ordered to be simply ‘at
hand’ for our immediate use, but is rather ‘stored’ for our future
ends.
• The coal becomes incorporated into a standing reserve of
resources that can be ‘on call’ at all times, “ready to deliver the
sun’s warmth that is stored in it”, when the need arises
(1993, p. 224).

Standing-Reserve
• When needed, the coal is ‘challenged’ to produce energy
in the form of heat, which, in turn, “can deliver steam
whose pressure turn the wheels that keep a factory
running”
(1993, p. 224).

• Thanks to modern technology “…the energy concealed in
nature is unlocked, what is unlocked is transformed, what
is transformed is stored, what is stored up is in turn
distributed, what is distributed is switched about ever
anew”
(1993, p. 224).

Uniformity and Replaceability
• Once placed into the standing reserve, things in the natural world are
considered in terms of only two general characteristics: they become both
“uniform” and “replaceable” (2012, p. 35).
• Namely, every ‘piece’ of the standing reserve can be replaced by another
piece because everything is levelled down and rendered uniform.
• This is not to say that all resources are interchangeable with one another—
coal and natural gas are not, strictly speaking, identical and are still used
differently to one another.
• Rather, the point is more general: in the standing-reserve, everything around
us is reduced to its capacity to be plundered for future use. Only then do
things become uniform and replaceable .

“The pieces of the standing reserve are piece-forpiece equivalent. Their character as pieces demands
this uniformity. As equivalent the pieces are
isolated against one another in the extreme; just in
this way they heighten and secure their character as
pieces. The uniformity of the pieces provides that
one piece can be exchanged for the other without
further ado, i.e., is in place for this, and thus stands
at the ready”
(2012, p. 35).

Uniformity and Replaceability
• For example, unlike the horse-drawn cart,
the fleet of cars is not produced so that it
can simply stand there on its own.
• Rather, the car is produced as a fleet, which,
as a whole, stands in place at the ready—the
individual cars are ordered in a certain way
so that they can readily be called forth at any
moment and used for a particular end (e.g.,
transportation)(2012, p. 34).
• Even in the parking lot, each car stands to
order insofar as they are positioned in
advance in terms of a standing reserve of
resources that we can use for our own ends .

Uniformity and Replaceability
• If one wanted to systematically dismantle
each car in the fleet, piece by piece, one
would be tearing them out of the
predetermined order in which they stand,
stripping them of their value as
instruments of transportation.
• The result would be some kind of junkyard
whereby the cars no longer have any value
as cars, they could no longer transport us
anywhere.
• The car is completely nonautonomous: as
a piece of technology, it can only have
value within the predetermined order of
the standing reserve.

Traditional Technology vs Modern Technology
• So far, then, we have seen that technology puts a demand
on the natural world, conscripting all that we take to exist
and subsuming into the ordered stockpile where everything
becomes uniform and interchangeable .
• Does all technology do this, or is there something peculiar
about modern technology?
• How about older forms of technology?
• Does the humble windmill place a similar demand on
nature?

Traditional Technology vs Modern Technology
• Heidegger’s answer is no. While the windmills’ sails indeed turn in the wind,
“they are left entirely to the wind’s blowing”. Unlike the industrial scale
windfarm, the windmill in the village does not “…unlock energy from the air
currents in order to store it” for future use. (1993, p. 223)
• Similarly, on this view we can oppose traditional forms of agriculture with
modern industrial agriculture.
• The farmer tending the field by hand does not challenge the land in the
same way that the machinery of the agricultural industry does
• The work of the farmer leaves nature as it is, unlike the factory farm, it does
not conscript the land into a universal ordering so that it can be subsumed
into a storehouse of raw material.
• While, of course, the work of the farmer has some impact on the land, the
point is that their activity does not involve a fundamental reconfiguration of
what we take nature to be

Traditional Technology vs Modern Technology
• Consider the ‘battery hens’ that have
become nothing more than egg-laying
machines, confined to small places
where their legs can no longer grow
• After all, an efficient egg-laying machine
does not need to run around or move
about!
• Reduced to their capacity to produce
eggs, the chickens are considered only in
terms of their instrumental value,
becoming uniform and interchangeable
with one another.

Traditional Technology vs Modern Technology
• Overall, Heidegger’s claim is that the distinguishing characteristic
of modern technology is that it places a demand on nature.
• Unlike older forms of technology, modern technology demands
that nature be orderable and calculable in a way that allows for
our mastery of it
• By contrast, in our previous historical understandings, nature was
not ‘forced’ to give all that can be extracted from it.
• Another difference between older forms of technology and
modern technology is that our modern technological devices are
always a part of a broader system of technological machinery.

Traditional Technology vs Modern Technology
• Technology always requires more technology: mobile phones
require radio towers, the coal mine needs power to produce
power, machinery is required to build other machinery
• It is this interconnectedness that allows for the total domination of
nature, and, which, despite our intentions, also allows for the total
mastery of our own understanding of nature, which becomes more
and more divorced from our everyday experience
• Nature is detached from the human and becomes a storehouse of
energy that we can harvest and store in order to maintain our
energy-dependent lifestyles under consumer capitalism, regardless
of any of the disastrous environment consequences that come
with this way of life.

Human Beings and the Standing-Reserve
• Yet, the pressing danger is not simply that we have lost touch with
the nature of everyday life, but rather, as human beings, we too
become conscripted into this storehouse of raw material .
• For Heidegger, “the current talk about human resources, about the
supply of patients for a clinic, gives evidence of this”
• In other words, technology—like modern science—leads us to
forget our primary engagement with the nature we encounter in
everyday life.
• Instead, we submit ourselves to the demands of the modern
technological enterprise, we find ourselves already placed into the
order of the standing reserve.
(1993, p. 299).

Human Beings and the Standing-Reserve
“The forester who measures the felled timber in the
woods and who to all appearances walks the forest path
in the same way his grandfather did is today ordered by
the industry that produces commercial woods, whether
he knows it or not. He is made subordinate to the
orderability of cellulose, which for its part is challenged
forth by the need for paper, which is then delivered to
newspapers and illustrated magazines. The latter, in their
turn, set public opinion to swallowing what is printed, so
that a set of configurations of opinion becomes available
on demand”
(1993, p. 226).

Human Beings and the Standing-Reserve
• Conscripted by technology, we become
equivalent and interchangeable with one
another, we become nothing more than
‘employees’ of technological enframing (2012, p.
29).

• Our lived-experience is levelled down to the
most common denominator as technology
assigns us a position in the universal order of
the stockpile.
• We thereby lose touch with what it is that
makes us human, we lose the ability to think
and to question our lived-experience and are
instead sucked into the all-consuming march
of technology

Social Media
• To show all of this, I want to discuss
the advent of social media, which
provides us with a grim portrait of the
dangerous consequences of modern
technology.
• Facebook, Instagram, Twitter and the
like can all be considered to be pieces
of inventory in the standing reserve.
• Social media brings everything into
the public sphere, and thus orders the
public sphere for everyone without
distinction

Social Media
• Every social media user, who logs in, likes posts, updates their status, etc.,
becomes nothing more than a piece of inventory in the standing reserve.
• Reduced to algorithms and ‘data-points’, we become isolated from any lived
context as we are made uniform and interchangeable with one another.
• Even if we delete our social media accounts or never sign up for them, we
are only free to do so insofar as we are free to resist the demands of the
technological age, which has already organised the public sphere for us in
advance.
• Suppose that all social media platforms ceased to exist from tomorrow
onward.
• Can we imagine “the cluelessness, the boredom, the emptiness that would
attack the human at a stroke and would completely dishevel their everyday
affairs”? (2012, p. 37)

My point is not to make a moral judgement
on the social media user. I am posting and
liking things with the rest of you.
Rather, my intention is to point out that
social media is itself a powerful illustration of
a technological way of seeing that has come
to master us.

The Danger
• Taken together, social media is just one example of how the human being
has already been construed as something that can be ordered and harnessed
by technological enframing
• As long as we consider technological phenomena like social media, power
plants, industrial agriculture and the like to be a neutral instruments of our
‘progress’ we will continue to expose ourselves to considerable danger
• We risk overlooking the way in which technology has worked to limit and
obscure our understanding of ourselves and the world around us.
• To prevent this danger, we must recognise that our urge to master the
natural world through technology has in fact meant that it is all too easy for
technology to master us.

The Danger
• Conscripted into the standing reserve, we no longer decide who it is we
want to be as people.
• In this sense, technology has already corrupted our human existence.
• The consequence is that the domination of modern technology “is no mere
human doing”, since the human is themselves enframed in advance.
• Accordingly, we cannot overcome this danger by simply choosing to
abandon technology altogether, since to do so would mean we are still
positioned by the essence of technology (1993, p. 226).
• I would suggest that hope is not completely lost, however, since we can
always call what is given to us in the technological age into question.
• if we are, indeed, willing to…

The Danger
• In other words, the danger of modern technology can also allow us to
recognise that we belong to a world, a world that we can be dissatisfied
with, a world we can call into question and, perhaps, think about differently.
• “Technology is only one actuality among other actualities” and, there are
thus other ways that we can think about the world around us (2012, p. 38).
• If we do not free ourselves from the demands of technology, we cannot be
responsible for the world we live in, we thus open the door to the
environment catastrophe that we are currently facing, which will lead to the
total destruction of nature and the human
• In other words, if we fail to think and to question, then we fail to be
responsible for our current situation. Without responsibility, we are nothing
more than technological machines ourselves.

Conclusion
• To close, in this lecture, my intention has been to trace the relationship
between modern natural science and modern technology by way of the
conception of instrumental reason
• In the first part of the lecture, I discussed the manner in which we arrived at
the modern scientific conception of nature in the 16th and 17th centuries.
• I discussed how this scientific understanding has transformed our livedexperience of nature by construing the natural world as a collection of
objects and processes that exist in space and time.
• Construed in this way, nature is readily instrumentalised, that is, rendered as
something that can be measured and investigated so that we can master it
for our own ends.
• In the second part of the lecture, I explained how this mastery of nature was
reinforced by the essence of technology, which ‘enframes’ the world around
us

Conclusion
• As I discussed, at its core, technology is a way of seeing that levels the down
the natural world to an ordered stockpile that can be used for human
purposes.
• The problem, however, is that humans have themselves been subsumed into
this standing reserve of raw material. No longer do we harness and store the
power of nature for our own ends, but simply for the production of more
technology.
• In this way, modern technology has come to dominate both nature and the
human
• As I have argued, the only way to ‘reclaim’ our humanity is to think and to
question this instrumentalised conception of nature.
• Only on this basis can we free ourselves from the grip of technology by
finding alternative ways of looking at the world around us.

THANK YOU ☺

References
• Koyré, Alexandre. "Galileo and the Scientific Revolution of the Seventeenth Century." Metaphysics and
Measurement: Essays in Scientific Revolution. Cambridge, Massachusetts: Harvard University Press,
1968, 1–15
• Heidegger, Martin. "The Question Concerning Technology" ["Die Frage nach der Technik"], [1949]. Translated
by William Lovitt. In Basic Writings: From Being and Time (1927) to the Task of Thinking (1964),
edited by David Farrell Krell, pp. 283–317. New York, US-NY; Toronto, Canada: Harper & Row
Publishers, Inc., 1993.
• Heidegger, Martin. Bremen and Freiburg Lectures: Insight into That Which Is and Basic Principles of Thinking
[Bremer und Freiburger Vorträge]. Translated by Andrew J. Mitchell. Studies in Continental Thought,
edited by John Sallis. Bloomington, US-IN; Indianapolis, US-IN: Indiana University Press, 2012 [1949
1957].
• Heidegger, Martin. Four Seminars: Le Thor 1966, 1968, 1969, Zähringen 1973 [Vier Seminare. Le Thor 1966,
1968, 1969 – Zähringen 1973,]. Translated by Andrew Mitchell and François Raffoul. Studies in
Continental Thought, edited by John Sallis. Bloomington, US-IN: Indiana University Press, 2003 [1977]
• Heisenberg, Werner. "The Representation of Nature in Contemporary Physics" in Daedalus 87, no. 3, 1958,
pp. 95-108.
• Patočka, Jan. The Natural World as a Philosophical Problem. Trans. Erika Abrams. Eds. Ivan Chvatík and Ľubica
Učník. Northwestern University Studies in Phenomenology and Existential Philosophy. Evanston,
Illinois: Northwestern University Press, 2016

