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MODULE 4
WHITE PAPER: TECHNOLOGY OF BIOLOGY AND
BIOLOGICAL ENVIRONMENTS

[. NORMATIVE SYNTHESIS

THEORETICAL CONCLUSIONS

Module 4 continues the seminar’s argument by bringing into question what many consider the most
promising but also most-immediately dangerous domain of technological intervention: biological life
itself. While the earlier modules establish that technology is a difficulty intrinsic to human activity
(Module 1); that it shapes and re-shapes the psyche through long habits rather than particular choices
(Module 2); and that it becomes reinforced continually through environments that determine the
possibilities for perception and practical action (Module 3); Module 4 shows that these same dynamics
of technological thinking have affected our understanding of the body and the natural environment as

living wholes.

The principal theoretical contribution of this module is that modern technological power over biological
life is not merely broad—perhaps even at times totalizing—but often becomes conceptually distorting. In
other words, the danger does not lie simply in the fact that technology becomes increasingly capable of
intervening in biological processes: human beings have always attempted to do so, to varying degrees of
targeted success, though never more successfully than at present. But in the encroaching mechanistic
and reductionistic framework through which biological life has in many domains come to be conceived,
successful though it is, the very nature of life itself comes to be misunderstood. That framework, the
module argues, being predominantly functionalist and optimization-driven, thereby obscures the
features of life that make the virtues of care, prudence, caution and restraint, as well as acceptance and
patience (i.e., “suffering well”) into intelligible and practical directives—for such aims cannot be

measured in terms of empirical function or the quantitative metrics of optimization.

Thus, to disabuse ourselves of this framework, we must critique the overextended metaphor between
organism and machine. Understood precisely as a metaphor, this relation does have an undeniable
heuristic value: it helps us with establishing metrics, making reasoned predictions, and performing
intervention with remarkable precision. Yet, when this metaphor is allowed to transform into the
ontological framework for understanding the signified object—that is, when the body is zreated as a
machine rather than merely /ikened to one to help clarify its functions—the metaphor spirals into a
systematic error that perverts the whole of our medical and biological sciences. Machines are externally
ordered toward ends imposed by designers. Living beings, by contrast, are not only internally ordered
and self-organizing, but inevitably teleological: that is, their internal ordering and organization is

determined by an intrinsically possessed end, deliberate ignorance of which invariably results in a
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misconstrual of its own processes and therefore of the way they should be treated; they have their own
goods, by which we evaluate the operations they perform and the events they suffer. The parts of an
organic being all exist for the sake of the whole, and the whole is not exhaustively describable in terms
of its parts. When we speak of the “good” of a machine, or what is “good for it”, these goods are properly

our goods, imposed upon the machines as themselves parss in that process of wholes that we have devised.

This distinction between parts and whole, and understanding the subordination of the former to the
latter, proves essential for understanding how technological success in medicine can coexist with
deepening forms of biological and existential disorder. Interventions may “work” in narrowly defined
terms, bettering this or that part’s individual functioning, while simultaneously undermining the
organism’s overall integrity—not only in terms of its overall biological functioning but as an entity that
is in itself fundamentally something irreducible to the mechanical. That is, localized success through
one or another intervention does not guarantee the intervention’s coherence with the whole of the entity.
Indeed, technologized practices of medicine often fragment biological unity by isolating functions,
systems, or symptoms from the living context in which they belong and within which alone are they
tully intelligible. For instance, a pharmacological management of insomnia or anxiety might successfully
suppress or modulate the physiological parameter—but without addressing the underlying issues of the
circadian rhythm or environmental factors primarily causing the excessive stress. The symptom becomes
reduced to a variable to be controlled—and while such control in the short-term might be a viable
solution for pragmatic results, the deeper cause of disruption, being unaddressed (and merely papered

over) can disappear from view or consideration.

Similarly, a patient may be declared healthy because all his or her measurable statistics fall within
acceptable ranges while he nonetheless experiences diminished vitality or chronic malaise. At the greater
extremes, we have seen one factor (most prominently, gender dysphoria) treated by taking actions

harmful to the well-being of the biological organism as a whole.

Here Module 4 explicitly reconnects with the analysis of habit developed in Module 2. Just as
technologies reshape the psyche by conditioning attention and memory beneath the level of conscious
reflection, so too do biomedical technologies reshape the perception and evaluation of the body by
conditioning expectations of health, purported ranges of normalcy, and the exercise of control over the
organism’s functioning. As a consequence of this paradigm, health comes over time to be understood
less as a state of integrated well-being (of both mind and body) and more as a continuous project of
management. Polypharmaceutical interventions (long-term usage of multiple concurrent medications)
has risen substantially in previous decades, and so too diagnostic measuring and repeated imaging
processes have become normative. As such, vulnerability—understood as the susceptibility not only to
external injury but internal disease—comes to be reinterpreted as a resoluble or preventable defect. The
rejection of constant bodily “surveillance” is perceived now by many in the medical community as not
only a technical but even a kind of moral failure. And finally, life’s finitude—the inevitability of death—

increasing is seen as a technical challenge to be overcome.
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These interpretive shifts have profound consequences for our understanding of what it means to be
human, and even more broadly for what life essentially is. When biological life is framed primarily in
terms of optimization, the human person increasingly experiences himself as a system to be monitored,
calibrated, and upgraded—and so too any other living thing, be it wildlife, agricultural produce, or pets.
The language of immeasurable but fulfilling flourishing becomes obscured behind the constant language
of performance and the evaluative metrics by which are judged a person’s “wellness”. The body ceases
to be something a person is, and increasingly becomes conceived as something a person Aas (reinforcing
a subtly-inherited dualism from modern philosophy)—and thus a managerial property. The advent of
LLM/GPT technologies and their infusion in technical processes of all kinds carries both a promise
and a threat in this managerial environment of physical constitution: on the one hand, it may “take over”
the mundane tasks of management; on the other hand, we would thereby perhaps be outsourcing

ourselves as a property to be managed—deepening and further normalizing the distortion.

Module 4 also revisits and deepens the environmental analysis of Module 3 by showing that we never
encounter biological life (especially our own) in separation from a complex environment. Human bodies
live within technological environments that alter our rhythms of sleep, movement, nutrition,
relationships, and exposure to diverse influential factors. Artificial lighting, for instance, alters circadian
patterns, while industrial food systems change our metabolic processes, and sedentary technological
work affects both our posture and musculature (and thereby demands corrective actions to maintain our
proper bodily functioning). These effects tend to be cumulative and diffused throughout months and
years, even decades. They therefore rarely announce themselves directly as harms (oftentimes, in fact,
more directly appearing as benefits), yet they nevertheless revolutionize our conception of what

constitutes “normal” biological functioning.

The seminar returns to the concept of proportionate scale here with specifically biological concern.
Large-scale technological interventions—whether these be the commonality of pharmaceutical
interventions, nutritional programs or recommendations, or infrastructural effects such as food
manufacturing processes—often outstrip the organism’s capacity to adapt proportionately to its own
individual constitution or within patterns of local fittingness and ecology. Dependence upon enormous
and interrelated systems of production—today, often spanning not only a whole state but country or
even the globe—undermines our local resilience and adaptability to changing conditions. Thus,
although these systems often give us an abundance we would never have otherwise—unquestionably
enabling a certain material flourishing thereby—when these systems fail or their interventions are
withdrawn (politically, economically; whatever the cause), both the individual body and the local
community are left less capable of maintaining themselves than they were before. This dependence
upon disproportionately-scaled systems parallels the environmental vulnerability previously described

and foreshadows the institutional fragility examined in later modules.

Further, Module 4 provides a critique of the reduction of health to measurable functionality. While
metrics are indispensable for certain forms of diagnosis and treatment, the seminar argues that they

cannot serve as exhaustive criteria of health. That is, health includes qualitative dimensions—energy,
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cognitive orientation and clarity, resilience, psychological integration and comfort with the body—that
resist quantification but are nonetheless real and that have a governing effect on the well-being of human
life. When such dimensions are excluded from consideration, because they do not fit into the
exclusively-quantificational paradigm of evaluation—or, worse, are given a Procrustean treatment to

make them fit—medicine risks treating the body successfully while failing the patient as a whole person.

This critique does not entail a rejection of technological medicine. On the contrary, we explicitly reject
romanticized naturalism or anti-medical, Luddite reactionary posturing. Our claim is instead that
technological power over life must be subordinated to a richer understanding of what life is. Without
such an understanding, interventions accumulate without a principle by which they can be meaningfully

integrated, and medical care becomes indistinguishable from mechanistic control.

In other words, our experience of the perennial technological difficulty intensifies when technological
thinking becomes integrated into the processes of our biological living. The closer technology comes to
affecting life itself, that is, the more devastating its distortions become when they are disordered. This
potential for devastation helps to identify why debates surrounding health, biotechnology, and medicine
are so often marked by heightened anxiety and polarization: they bring into light the deep disagreements
we have about the nature of human life itself—questions not essentially concerned with medicine or
technology, but with metaphysics, and often of differing metaphysical beliefs which have been
presupposed and never themselves directly examined. Pursuing greater technological control over bodily
activity without addressing these underlying metaphysical issues drives us towards ever-more-intense

social conflict.

In highlighting this oft-obscured metaphysical background, the module also prepares the ground for
our subsequent analyses of culture and governance. Once biological life is treated as material for
optimization, it becomes easier to treat social life in the same way. Institutions adopt biomechanical
metaphors, leading to populations being managed as systems; and thus, any deviation from metrical
norms is pathologized. The habit of technological monitoring that fixes upon the body soon expands
to encompass culture and politics (though often proceeding recursively, it should be noted—that is,
intensifying first with respect to one, then the other, reflecting back to the former, and so on and on)—
but again, without having addressed the underlying metaphysical commitments of the social body’s
constituents, these fixations move inevitably towards social conflicts, from which may even arise civil

violence.

Thus, Module 4 argues that the technological difficulty is not merely concerned with our habits of
cognition and cathexis, nor in our externally-structured environments, but touches the reality of our
daily existence as embodied creatures. How a society understands biological life will shape how it
understands not only bodies but also persons, their institutions, and their respective social

responsibilities.

Ultimately, the core theoretical focus that the module advances is: care for life cannot be reduced to

control over life. Biological flourishing depends upon approaching our physical difficulties with
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restraint and patience (that is, “suffering well”), as well as having respect for the supraphysical internal
ordering of the human person—an ordering that is not mystical, but that consists in our ability to form
relations which are irreducible to quantifiable physical phenomena. These virtues—restraint, patience,
and the acknowledgment of medical and biological sciences’ limitations—cannot function in automated
processes or scaled to the whole of a nation or the globe without loss of their essential constitution.
Rather, they can only be developed within a genuine culture—one that acknowledges vulnerability not
as a technical failure, but as a constitutive feature of living well. Put otherwise, we must recognize our
ability to be “wounded”, to suffer disease and ailment, to witness the deaths of others and anticipate our
own, not as something to be eliminated and avoided at all costs, but as itself something often meritorious

to face for what they truly are.

In a final word, we might say that technology can become dangerous even where it promises the greatest
benefit: namely, when it offers mastery over the threats to biological life itself without the wisdom to

know what such mastery costs.

PRACTICAL ACTIONS INDICATED
1. Restoration of teleological thinking in medicine

The seminar indicates the need to recover an understanding of biological life ordered toward
intrinsically-constituted goods—the ends of human existence—not merely the externally-measurable
outcomes. Medical practice must subordinate itself to the ends proper to human life, not only to the

elimination of dysfunction; nor must it operate through a fragmentary conception of the human person.

This does not reject technological medicine but places it within a broader horizon of holistic human

care.

2. Prudence in technological intervention

Because biological systems are complex and internally ordered, intervention requires a habit of humility
in its practitioners. The seminar emphasizes prudence over maximal intervention, especially where
long-term consequences are uncertain or poorly understood. Excessive interventions may be ultimately

successful but at an extreme cost to the other goods of life.

3. Reorientation of health education

Public discourse and education concerning health should resist narratives of total control and
optimization. Instead, they should cultivate realistic expectations of bodily limitations, our innate
vulnerability, extrinsic dependencies, internal purposes, and recognition of death’s inevitability. For too
long and too intensely, “health” has been held up as something good in its own right, to the obscuring of

deeper human purposes.

4. Habits of attention to biological rhythms

Technological life often disrupts sleep, movement, nutrition, and exposure to natural environments.

The seminar underscores the necessity of restoring habits that respect biological rhythms as conditions
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that promote a flourishing health: that is, health being viewed as a means to the other and more deeply-

meaningful goods of human living.

These habits extend beyond the good of the human body: we must be attentive to the overall coherence
of the biological systems structuring the mind-independent natural world and how our interventions

disrupt or enhance the ecology of our environments.

[I. DESCRIPTIVE ANALYSIS

CENTRAL QUESTION
How do modern technologies intervene in human biology and biological environments, and what
conceptual errors arise when living systems are treated primarily through mechanistic or technological

frameworks?

PRINCIPAL BIBLIOGRAPHY
Readings:

o Kass 1985: Toward a More Natural Science: Biology and Human Affairs, “Introduction” (1-9) and
c.1, “The New Biology: What Price, Relieving Man’s Estate?”
e Sandel 2007: The Case Against Perfection, c.1, “Ethics of Enhancement”.

Recommended Reading:

o Wiener 1950: the Human Use of Human Beings: Cybernetics and Society.
o Wachs 2015: The New Science of Communication, c.6, “Cyberspace, Cyborgs, Cybernetics,
Systems Theory, & the Tetrad”.

ORIENTATION

Module 4 shifts the seminar’s focus from the built environment to the living and biological, examining
how technological mediation reshapes our understanding and treatment of biological systems broadly
and most especially of the human body. The central concern is not whether technology can improve
biological functioning—clearly it can—but whether prevailing technological frameworks misconstrue
what biological life is, thereby introducing forms of harm that are difficult to perceive and harder to
remedy; in other words, whether the improvement of biological functioning can be separated from the

larger questions of /iving, and what harms may befall us as a consequence.

The module situates contemporary biomedical technology within a longer history of mechanistic
interpretations of nature. While such interpretations have yielded extraordinary technical success, they
carry an inherent risk, often since realized, of reducing living beings to systems of parts whose worth is
exhausted by judgments of function and performance. This reduction, the seminar argues, obscures the
holistic, teleological, and experiential dimensions of biological life, without which any conception of

that life is radically incomplete.
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MAJOR FINDINGS
1. The body is not a machine

A foundational claim proposed and defended in this module is that the widespread analogy commonly
made between the human body and a machine is at best partial and at worst misleading. Machines are
designed artifacts whose parts are defined entirely by the imposition of purposes external to their own
parts, held together by deliberately-construed tensions. Living bodies, by contrast, are self-organizing

and internally ordered towards their own ends.

Technological medicine, presupposing an interpretation of this analogy, often proceeds as though
biological systems were interchangeable with engineered systems, prioritizing measurable outputs while
simultaneously neglecting the integrative unity of the organism—especially those dimensions irreducible
to measurement. This leads to interventions that may succeed in fixing the local problem, or in the
short term, but can ultimately be destabilizing for the whole—not only corporeally, but psychologically,

especially inasmuch as the psyche relies on the body for many of its own proper operations.

2. Technological success often masks conceptual failure

Many of the most impressive achievements of modern medicine—such as surgical techniques,
pharmaceutical interventions, imaging and diagnostic technologies—reinforce confidence in a
mechanistic model of biology. The module cautions us, however, that technical success not only does

not guarantee conceptual adequacy, but it may in fact obscure it.

That is: our medical successes can conceal their corresponding errors by discouraging reflection on long-
term effects, side-effects, and cumulative disruptions of biological rhythms and capacities, to say nothing
of the potential psychological alterations. The questions asked by practitioners of medical science should
concern not only whether interventions work at their specified targets, but also what they assume about

the nature of the organism upon which they intervene.

3. Biological environments are technologically mediated

Module 4 extends the notion of environment discussed in Module 3 to include biological conditions
shaped by technology: such as diets determined by industrial agriculture, circadian rhythms disrupted
by artificial lighting, immune systems altered by pharmaceutical dependence, or physical fitness

constrained by sedentary technological lifestyles.

These are not isolated issues but interrelated consequences of treating biological life as something to be
optimized rather than cultivated in accordance with a deeper principle of human purposiveness. A
technocratic approach to their understanding and treatment seems not infrequently to fragment the
distinct parts of these environments and consequently results in their being constituted in oppositional

rather than complementary manners.

4. Health is typically reduced to functionality

A recurring theme in the discussion is the reduction of health to measurable performance. When health

is defined primarily in terms of efficiency, productivity, or symptom suppression (i.e., the absence of
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empirically-observable impediments to performance), the true qualitative experience of well-being—

inexpressible as the sum of a7y number of metrics—is moved to the margins of medicine.

This reduction encourages self-perpetuating routines of intervention. As such, biological variation and

vulnerability come to be treated as defects requiring correction, rather than as features of embodied life

that demand prudential care and judgment for their proper redress.

KEY EXPLANATORY CLAIMS

1.

Living systems cannot be adequately understood through purely mechanical models.

The complexity of life includes an intentional dimension constituted by both cognition and
cathexis which defies reduction to the measurable and the mechanical. The effort to impose a
mechanistic perspective on the totality of life—and to exclude from biological consideration
anything irreducible to that framework—fragments the experience of life into separate

spheres treated without an internal coherence.

Technological interventions often fragment biological unity.

By introducing specialized perspectives or paradigms for evaluation, such interventions affect
not only a separation of the biological from the non-biological dimensions of life, but also
introduces a myopic view of biology’s functions, precluding their relations to the whole—
which segregation may be difficult if not impossible to discern from within a technologized

perspective.

Optimization frameworks distort the meaning of health.

Although it is good to improve one’s physical fitness and cognitive readiness, a reductionism
to vital function to numerical metrics often subverts the goals of “feeling healthy’—making
health not only the end rather than a condition for the pursuit of other goods, but a

somewhat arbitrarily-defined end.

Biological harms frequently arise from cumulative, low-grade interventions.

The damage caused by a single low-grade intervention may be negligible, but the total
damage wrought often proves to be more than the sum of the parts—many biological
functions exhibit thresholds beyond which they cannot accept repair; likewise, ecological

harms.

The technological mediation of biology reshapes self-understanding.

The more we intervene in our biological processes with machine technologies, especially, the
more we see ourselves as amalgams of interchangeable parts, rather than a naturally-existing
whole. The potential damage of this perspective has not yet been fully realized—though one
can already see many signs of its harmful reality and what may happen, most frighteningly, if
the technological dominance improves its control over natural, biological realities: the
manifestation, that is, of the total destruction of the human biological self in the pursuit of its

“authentic” realization.
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