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Abstract

This article presents a new perspective on the intersection of technology, biology, and
politics inmodern Germany by examining the history of biotechnics, a nonanthropocentric
concept of technology that was developed in German-speaking Europe from the 1870s
to the 1930s. Biotechnics challenged the traditional view of technology as exclusively a
human creation, arguing that nature itself could also be a source of technical innovations.
Our study focuses on the contributions of Ernst Kapp, Raoul Heinrich Francé, and
Alf Giessler, highlighting the gradual shift in political perspectives that influenced the
merging of nature and technology in their respective visions of biotechnics. From Kapp’s
liberal radicalism to Francé’s social organicism and ultimately to Giessler’s totalitarian
fascism, their writings increasingly vitalized technology by portraying it as a natural force
independent from human influence. The history of biotechnics sheds light on previously
unexplored aspects of debates surrounding the sciences and philosophy of technology
in Germany, while also foreshadowing contemporary discussions on technocultural
hybridity. As a genealogy of the idea of nonhuman technology, the article raises
perturbing questions about the political implications of conflating nature and culture.
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Introduction

This paper aims to open a new perspective on the intertwining of technology, biology, and
politics in the German-speaking world from the 1870s to the 1930s. It centers on the scien-
tific and political genealogy of a nonanthropocentric, naturalistic concept of technology
called biotechnics (Biotechnik), which applied biological knowledge of the functioning of
organic systems to engineering problems and the invention of new technical forms. In this
view, nonhuman nature did not merely figure as a model for technics, but as an inventor in
its own right. Biotechnics treated technology not as an exclusively human product based on
human skills, but rather as a phenomenon common to both human and nonhuman nature.
In fact, many practitioners of biotechnics argued that engineers should study nature so as to
understand how it has invented technological solutions in the course of the struggle for
existence. The field’s interweaving of nature, society, and technics exploded the binary of
organicism and mechanism in ways that proved philosophically quite productive. At the
same time, it raises perturbing questions about the political stakes of such conceptual
fusions of nature and culture, both in the twentieth century and in the present.

Although the history and philosophy of nonhuman technology has recently
attracted considerable interest, its political background has been largely ignored,
especially as regards twentieth-century biotechnics. This omission is particularly sig-
nificant because, as many authors have noted, different political agendas strongly
encouraged or inhibited different biological approaches in the first half of the twenti-
eth century. One of the best-known examples of such interwoven trajectories is the
alliance of organicism and National Socialism during the 1930s and 1940s.!
Scholarship on twentieth-century German-speaking science has meticulously demon-
strated how politics became a resource for science.? In these works, technology has
been construed as a fairly broad category, ranging from the practices and tools used

1. See Gottfried Schnddl and Florian Sprenger, Uexkiills Umgebungen: Umweltlehre und rech-
tes Denken (Liineburg: Meson Press, 2021); Anne Harrington, Reenchanted Science: Holism
in German Culture from Wilhelm II to Hitler (Princeton, NJ: Princeton University Press,
1999); Mitchell Ash, Gestalt Psychology in German Culture, 1890—1967: Holism and the
Quest for Objectivity (Cambridge: Cambridge University Press, 1998); Maurizio Esposito,
Romantic Biology, 1890—1945 (London/New York, NY: Routledge, 2016); Marco Tamborini,
The Architecture of Evolution: The Science of Form in Twentieth-Century Evolutionary
Biology (Pittsburgh, PA: University of Pittsburgh Press, 2022).

2. Mitchell Ash and Jan Surman (eds.), The Nationalization of Scientific Knowledge in Nineteenth-
Century Central Europe: An Introduction, The Nationalization of Scientific Knowledge in the
Habsburg Empire, 1848-1918 (London: Palgrave Macmillan, 2012); Riidiger vom Bruch
and Brigitte Kaderas, Wissenschaften und Wissenschaftspolitik: Bestandsaufnahmen zu
Formationen, Briichen und Kontinuitéten im Deutschland des 20. Jahrhunderts (Stuttgart:
Steiner, 2002); Angela Zimmerman, Anthropology and Antihumanism in Imperial Germany
(Chicago, IL: University of Chicago Press, 2001); Uwe Hossfeld, “Konstruktion durch
Umkonstruktion: Hans Bokers vergleichende biologische Anatomie der Wirbeltiere,”
Verhandlungen zur Geschichte und Theorie der Biologie 9 (2002): 149—69; Uwe Hossfeld,
Geschichte der biologischen Anthropologie in Deutschland: Von den Anfingen bis in die
Nachkriegszeit (Stuttgart: Steiner, 2005); Olivier Rieppel, Phylogenetic Systematics: Haeckel
to Hennig (London/New York, NY: CRC Press, 2016).
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in eugenics, to the technologies used to classify and investigate humans, to the prac-
tices used in museums and paleogeological disciplines to rewrite and represent the
geological and human past.®> Yet in spite of this disciplinary variety, a common
denominator is discernible: the intersection between technology, biology, and politics
has been read and historicized according to a specifically anthropocentric notion
of technology, that is, as a product of human practices in order to solve human
problems.*

By focusing on the entanglements of biology, engineering, and philosophy, we aim
to unravel the shifting political dimensions of biotechnics from its late nineteenth-
century beginnings into the Nazi period. In the story we present, we witness a defini-
tive transition from a progressive politics of biotechnical form to one that is distinctly
reactionary and fascist-adjacent.’ This political turn from left to right is elucidated
through our case studies of three paradigmatic figures in the history of biotechnics
who exercised the greatest influence over that field. The German philosopher Ernst
Kapp, according to whom all technology is grounded on an anthropomorphic mecha-
nism of organic projection, infused his philosophy of technology with his progressive
notion of society and change. The liberal political framework informing Kapp’s work
slowly crumbled until it was overturned altogether, with the founding of biotechnics
by the botanist Raoul Heinrich Francé and its incorporation into National Socialist
ideology by the hydrobiologist Alf Giessler. However, the fact that the history of bio-
technics is interwoven with that of reactionary politics does not mean that its postwar

3. For example, works on the politics of techno-biology have provided a fairly accu-
rate picture of how Nazism and techno-biological research were intertwined. See, for
instance, Marco Tamborini, “‘If the Americans Can Do It, So Can We’: How Dinosaur
Bones Shaped German Paleontology,” History of Science 54, no. 3 (2016): 225-56;
Ina Heumann et al., Dinosaurierfragmente: Zur Geschichte der Tendaguru-Expedition
und ihrer Objekte, 1906-2017 (Gottingen: Wallstein Verlag, 2018); Olivier Rieppel,
“Morphology and Phylogeny,” Journal of the History of Biology 53, no. 2 (2020): 217-30;
Marco Tamborini, Entgrenzung. Die Biologisierung der Technik und die Technisierung
der Biologie (Hamburg: Meiner, 2022); Olivier Rieppel, “Morphology and Phylogeny,”
Journal of the History of Biology 53, no. 2 (2020): 217-30; Tiago Saraiva, Fascist Pigs.
Technoscientific Organisms and the History of Fascism (Cambridge, MA: MIT Press,
2016).

4. In the following, we generally translate German Technik as “technology,” a term that since the
1960s has come to share in the semantic amplitude — and ambiguities — of the German term.
See Eric Schatzberg, Technology: Critical History of a Concept (Chicago, IL: University of
Chicago Press, 2018), pp.11-13.

5. The narrative we present thus adds a new dimension to earlier histories of the German social
and medical sciences’ drift from liberalism to fascism over the same period, by showing
how this political turn was linked to a radical reconception of the relation between humans,
technology and nature. See the classic work by Woodruff Smith, Politics and the Sciences of
Culture in Germany, 1840-1920 (Oxford: Oxford University Press, 1994); as well as Paul
J. Weindling, Health, Race and German Politics Between National Unification and Nazism,
1870—1945 (Cambridge: Cambridge University Press, 1995).
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successor disciplines of bionics and biomimetics today share that politics.® On the
contrary, it will be argued that technology cannot be classified as inherently opti-
mized, human-needs-centered, and liberal, nor can it be deemed incompatible with a
“nature romantic” perspective that values and mythicizes the past. When we scruti-
nize the history of nonhuman technology, it becomes evident that these two view-
points were never contradictory, and technology has always been a non-neutral
concept with political and philosophical implications. Indeed, as biotechnics shifted
from a ‘liberal” approach to one that was authoritarian and oriented toward Nazism,
its supporters identified themselves emphatically as technocrats.

Hence, by outlining the key theorists and practitioners in the history of biotech-
nics, this paper aims to present a much more complete picture of technobiological
research in German-speaking science in the twentieth century. In particular, it will
provide valuable insights into the broader history of the intersection of technology,
philosophy, and the natural sciences in the twentieth century and adumbrate the politi-
cal rifts and persistent ambiguities in the modern opposition between nature and
technology.

Ernst Kapp: From organ projection to the state

In his 1877 book Elements of a Philosophy of Technology, the German philosopher
Ernst Kapp (1808-96) defended the strong thesis that technology was based on a
process he called organ projection, whereby the shape and function of a given human
organ was translated into and materialized as a technical device.” But well before he
formulated his philosophy of technology, Kapp had sought to develop a philosophy of
history that fused together politics, nature, and the development of technology. Born
in Ludwigsstadt, Germany, Kapp completed his doctoral studies in history and taught
this subject together with geography at various secondary schools. In fact, one of
Kapp’s major interests was precisely the combination of geography and history. Yet
he understood these issues in a rather peculiar way, that is, according to the post-
Kantian categories employed at that time by the left-wing Hegelians. In his 1845 book
Philosophical or Comparative General Geography as a Scientific Account of the
Conditions of the Earth and Human Life, he asserted that “history in its highest con-

6. On the connection between biotechnics and bionics see Marco Tamborini, “The Circulation
of Morphological Knowledge: Understanding ‘Form’ Across Disciplines in the Twentieth and
Twenty-First Centuries,” Isis 113, no. 4 (2022): 747-66; Marco Tamborini, “The Elephant in the
Room: The Biomimetic Principle in Bio-Robotics and Embodied Al,” Studies in History and
Philosophy of Science 97 (2023): 13—19; Marco Tamborini, “The Material Turn in the Study of
Form: From Bio-Inspired Robots to Robotics-Inspired Morphology,” Perspectives on Science
29, no. 5 (2021): 643-65.

7. Ernst Kapp, Elements of a Philosophy of Technology: On the Evolutionary History of Culture,
eds. Jeffrey West Kirkwood and Leif Weatherby, trans. Lauren K. Wolfe (Minneapolis, MN:
University of Minnesota Press, [1877] 2018). See also the essays collected in Leander Scholz
and Harun Maye (eds.), Ernst Kapp und die Anthropologie der Medien (Berlin: Kaleidogramme,
2019); and Marco Tamborini, “Technische Form und Konstruktion,” Deutsche Zeitschrift fiir
Philosophie 68, no. 5 (2020): 712-33.
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ception is philosophical history or politics in a broader sense. The philosophy of geog-
raphy can therefore also be called a preschool of politics.”®

Kapp was a committed and convinced liberal. Following the failed revolutions of
1848, he fled Germany to the United States, along with thousands of other German-
speaking political refugees. He settled in Texas in the “Latin” community, where well-
educated Germans (Lateiner) had established themselves. Between 1849 and 1865, Kapp
devoted himself to practical work in Sisterdale, Kendall County, where he worked as a
farmer, carpenter, and builder, but also as a teacher in the Latin community.® In this way,
he had the opportunity to put into practice one of the principles developed in his
Philosophical or Comparative General Geography: the dialectical transfiguration of
nature and labor. The earth itself, he averred, was a “prophecy of the spirit coming to
appear in the human being,” which “has a determining effect on the development of
spirit, and in turn is determined and changed by the spirit.”!°

While his political and philosophical ideas were being materialized in his practical
work in Texas, Kapp was very engaged in American social and political life as well. In
1853 he was elected president of the Freier Verein, a progressive organization that
produced a number of suggestions for political, social, and religious change, including
the abolition of slavery. After returning to Germany in 1865, Kapp gradually withdrew
from active involvement in party politics and, like many radicals of his generation,
devoted himself to science and scholarship as an alternative means of promoting politi-
cal liberalism. While teaching as a Privatdozent in Diisseldorf, Kapp synthesized his
political and geographical insights with the practical knowledge he had acquired in
Texas to conduct a philosophical exploration of the significance and underpinnings of
technology, culminating ultimately in his Elements of a Philosophy of Technology.

Scientists have long drawn parallels between natural organisms and technical
inventions: already in the seventeenth century, “anatomists routinely identified struc-
tures in plants and animals and interpreted them and their operations by analogy with
artificial devices, from comparing the eye to the camera obscura to Hooke’s micro-
scopic syringes and stinging nettle.”!! In his 1790 Critique of Judgment, Immanuel
Kant divided technics into “such as is designed (technica intentionalis) and such as is
undesigned (technica naturalis),” indicating that nature itself employed technical
means to achieve its ends.!? The distinction between designed and undesigned tech-
nics prepared the epistemic foundations for Kapp’s concept of organ projection.

8. Ernst Kapp, Philosophische oder vergleichende allgemeine Erdkunde als wissenschaftli-
che Darstellung der Erdverhdltnisse und des Menschenlebens, 2 vols. (Braunschweig:
Westermann, 1845), vol. 1, p.VIIL

9. See Leander Scholz, “Der Weltgeist in Texas: Kultur und Technik bei Ernst Kapp,” Zeitschrift
fiir Medien- und Kulturforschung 4, no. 1 (2013): 171-90.

10. Kapp, Philosophische oder vergleichende allgemeine Evdkunde, p.VIII (note 8).

11. Domenico Bertoloni Meli, Mechanism: A Visual, Lexical, and Conceptual History (Pittsburgh,
PA: University of Pittsburgh Press, 2019), p.140.

12. See Immanuel Kant, Critique of Judgment, trans. James Meredith (Oxford: Oxford University
Press, 2007), p.218 (§72).
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Fig. 20.

Die eiserne Hand des Ritters Gotz v. Berlichingen.

Figure |. Ernst Kapp, Grundlinien einer Philosophie der Technik; zur Entstehungsgeschichte der
Cultur aus neuen Gesichtspunkten (Braunschweig: G. Westermann, 1877), p.102.

With Kant, Kapp shared the belief that humans only come to know the world
through the things they create.!> He was furthermore aware how mechanical models
generated new knowledge of the human body: from William Harvey’s investigations of
the circulatory system after the example of the air-pump, to Helmholtz’s studies of the
transmission of nervous signals by analogy with telegraphic relays. In an 1851 lecture,
the physiologist Emil DuBois-Reymond marveled at how

the wonder of our time, electrical telegraphy, was long ago modeled in the animal machine. But
the similarity between the two apparatus, the nervous system and the electric telegraph, has a

13. On the storied history of the idea that one can only know what one has made, see Antonio
Pérez-Ramos, Francis Bacon s Idea of Science and the Maker s Knowledge Tradition (Oxford:
Oxford University Press, 1988); and Nils Roll Hansen, “Critical Teleology: Immanuel Kant
and Claude Bernard on the Limitations of Experimental Biology,” Journal of the History of
Biology 9, no. 1 (1976): 59-91, 65.
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much deeper foundation. It is more than similarity; it is a kinship between the two, an agreement
not merely of the effects, but also perhaps of the causes.'*

Kapp went further than his predecessors, however, in arguing that every mechanical inven-
tion is an “unconscious” projection of human organs. Take, for instance, the anonymously
crafted, yet perfectly proportioned American axe, whose curved handle evolved to corre-
spond to the sinews of the human arm. In the course of organ projection, the mechanical
labors of the human body become exteriorized into tools and machines that only retrospec-
tively reveal the workings on their “organic prototypical image.”!* Tools and machines
thus replicate the organs of living beings, while organisms are transformed (at least poten-
tially) into technical systems. As human technology develops, Kapp suggests, machines
and bodies become ever more entangled in a dense web of mimetic entanglements, whereby
an anthropomorphized nature leads gradually to human self-realization.

To illustrate how the unconscious process of organ projection works, Kapp compares
two very different types of technical “prosthesis”: a hand hammer and an iron hand.
Whereas the hammer has been “projected” through the hand’s own working movements,
the iron hand of the knight Go6tz of Berlichingen (Figure 1) represents a deliberate, and
failed, attempt to “remake” a human organ. “The hand hammer,” Kapp writes, “is a hand
metamorphosed, while the iron hand is merely its frame. Someone has to manufacture
the latter; the former itself helps to forge new hammers, erect entire hammer mills, and
make world history.” While the iron hand, as a painstaking and “conscious reconstruc-
tion of the organic structure” is barren of effective utility, the hammer — an unconscious
concretization of manual labor — possessed even the power to reproduce itself.'® For this
reason Kapp calls the hammer “organic,” exhibiting that same “self-propagating forma-
tive power” that Kant had ascribed to nature.!”

This transition from organic to technical forms is what Kapp called organ projection. As
historian Jeffrey Herf notes, Kapp was interested precisely in overcoming the “dualism that
placed technology in the realm of mind and rationality as opposed to that of organic nature.”'®
It is above all his concept of the unconscious — one much closer to the philosopher Eduard
von Hartmann than to Freud — that guarantees this presumed unity of technics and life, and
which situates the process of organ projection beyond the control of the autonomous, rational
human subject.!” Kapp’s philosophy reversed the direction of agency from knowledge to
action: by contending that organ projection proceeded organically and unconsciously from

14. Emil DuBois-Reymond, “Ueber thierische Bewegung,” Reden, 2 vols. (Leipzig: Veit,
1887), vol. 2, 51, cit. in Laura Otis, “The Metaphoric Circuit: Organic and Technological
Communication in the Nineteenth Century,” Journal of the History of Ideas 63, no. 1 (2002):
105-28, 105, our emphasis.

15. Kapp, Elements of a Philosophy of Technology, p.24 (note 7).

16. Ibid., 76, our emphasis.

17. Kant, Critique of Judgment, p.202 (§65) (note 12).

18. Jeftrey Herf, Reactionary Modernism. Technics, Culture and Politics in Weimar and the Third
Reich (Cambridge: Cambridge University Press, 1984), p.158.

19. On Kapp’s reception of Hartmann’s philosophy of the unconscious, see Eberhard Zschimmer,
Deutsche Philosophen der Technik (Stuttgart: Enke, 1937), pp.2-5.
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the human body, Kapp asserted “the absolute chronological and biological anteriority
of the construction of machines to the knowledge of physics,” in the words of the
French philosopher of science Georges Canguilhem.?® This inversion of the relation-
ship between knowledge and technical production also directly informed his method
of explication in Elements of a Philosophy of Technology. Reversing the typical
Kantian approach, Kapp begins by questioning the conditions of possibility of a given
technical device in order to trace it back to its “organic” origin: the unconsciously
teleological fechnica naturalis thus becomes the model for human technica
intentionalis.

Following the idea that organ projection was responsible for every technological
and mechanical device, from the camera obscura to the suspension bridge, Kapp pro-
ceeded to analyze the origin of the machinery of the state. Kapp’s state is the ultimate
“organ projection”: in the “state body,” explains the good Hegelian, the “antithesis
that persists in the individual artifacts, the antithesis of mechanism and organism
[. . .] is sublated [aufgehoben].”*' Understood as an organic whole, the state is based
on the principle of the unity of the parts, which is proper to the human body.
“Therefore,” he adds, “the state too is an evolving organism — it evolves, in other
words, from the res interna of human nature and its total projection outward to
become the res externa, the res publica.”?? Extending this line of thought, Kapp then
proceeds to announce the end of the classic dichotomy between nature and mechani-
cal artifact: “the machine has given way to another product of human labor — namely,
the state. Suddenly we see the machine mechanism and the state organism moving
‘hand in hand’ with the desire that science will disclose proof of their common
origin.”?

In summary, Kapp held the view that technology, nature, and political organization
cannot be separated. Technology is a part of nature and shares the same basic principles
with it — as he had already pointed out in his philosophy of geography.?* Moreover,
Kapp’s philosophy of technology shows that technical forms do not arise through an act
of genius. Rather, they are based on natural forms and, as such, are inherent in all human
beings.

20. Georges Canguilhem, “Machine and Organism,” in Georges Canguilhem, Knowledge of Life,
eds. Paola Marrati and Todd Meyers, trans. Stefanos Geroulanos and Daniela Ginsburg (New
York, NY: Fordham University, 2008), p.92. This idea was pursued further in the work of the
paleoanthropologist André Leroi-Gourhan, who stressed the “irrational origin of machines”
against a Cartesian “perspective according to which technical invention consisted in the
application of knowledge” (ibid., 95). As media theorist Friedrich Kittler later elaborated,
“Kapp’s philosophy of technology leads to a history of science that understands modern tech-
nology as a necessary precondition of scientific knowledge — and not, as has been customarily
thought since the Enlightenment, scientific knowledge as a precondition of modern technol-
ogy.” Friedrich Kittler, Eine Kulturgeschichte der Kulturwissenschaft (Munich: Fink, 2000),
p.209.

21. Kapp, Elements of a Philosophy of Technology, p.245 (note 15).

22. TIbid., 222.

23. 1Ibid., 244.

24. See Scholz, “Der Weltgeist in Texas” (note 9).
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Along with his theory of organ projection, Kapp’s typological notion of form
would become decisive for subsequent theorists of organic and technological form. In
describing the transition from simpler objects, such as the hammer, to more complex
instruments like the axe, Kapp observed how the basic form transformed itself into
various technical devices and artifacts. And he continued: “This basic form of the
hammer [. . .] has been preserved unmodified in, among others, blacksmithing and
mining hammers and is recognizable still in the giant industrial steam hammer.”?’
Hence, according to Kapp, there are basic organic forms or basic types that make
technology possible. Of course, as Canguilhem noted, Kapp’s theory of organ projec-
tion “encounters notable obstacles in explaining inventions like fire or the wheel,
which are so characteristic of human technique” — to say nothing of the state form
itself.?® Later theoreticians of nonhuman technology did not hesitate to jettison Kapp’s
anthropomorphism. It was in early twentieth-century Germany that a genuinely post-
human conception of technology would take root: it is to this conception, called bio-
technics, that we now turn.

The dialectical opposite of invention: Raoul Francé’s
biotechnics

The Austro-Hungarian botanist, microbiologist, and writer Raoul Heinrich Francé
(1874—1943) was the pioneer and prophet of interwar biotechnics in Germany. Born
in Vienna and raised in Budapest, Francé studied natural sciences with a focus on
marine microorganisms. After rejecting an academic career, he moved to Munich in
1902 and achieved prodigious success as a writer and science popularizer, not least
through the Kosmos publication series that he cofounded with Wilhelm Boélsche in
1904.77 Three years later he cofounded the German Micrological Society, and shortly
thereafter became director of the state-subsidized Biological Institute in Munich,
which he led until 1919.2% Prior to, but specially after, the First World War, Francé’s
writing was gravitating toward a homespun natural philosophy that preached the
‘organic’ values of harmony, integration, and equilibrium in nature and society alike.
His books, bearing titles like The Love Lives of Plants and The Laws of Life, bear wit-
ness to that welter of monist, vitalist, holist, and organicist thought in the early

25. Kapp, Elements of a Philosophy of Technology, p.36, our emphasis (note 15).

26. Canguilhem, “Machine and Organism,” p.94 (note 20). Cf. Zschimmer, Deutsche Philosophen
der Technik, p.8 (note 19).

27. On the Kosmos “society for friends of nature,” see Andreas Daum, Wissenschafis
popularisierung im 19. Jahrhundert. Biirgerliche Kultur, naturwissenschaftliche Bildung
und die deutsche Offentlichkeit, 1848-1914, 2nd ed. (Munich: Oldenbourg, 2002). For
Bolsche’s influence on German popular science, see Alfred Kelly, The Descent of Darwin:
The Popularization of Darwinism in Germany, 1860—1914 (Chapel Hill, NC: University of
North Carolina Press, 1981).

28. See Daum, Wissenschaftspopularisierung im 19. Jahrhundert, p.187 (note 27).
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¥

Abb. 131. Turbinenformen der Pflanzenwelt (Peridineen des Siifwassers).
Stark vergr. (Nach Francé.)

Figure 2. “Turbine forms of the plant world.” Raoul H. Francé, Die technischen Leistungen der
Pflanze (Leipzig, Veit & Co., 1919), p.228.

twentieth century that has been collectively named “biocentrism.”?’ By reorienting
humanist culture around a scientific understanding of Life, the biocentrists aimed to

29. Oliver Botar’s work has been instrumental in recovering the history of biocentrism. See Oliver
Botar, “Defining Biocentrism,” in Oliver Botar and Isabel Wiinsche (eds.), Biocentrism and
Modernism (Farnham: Ashgate 2011), pp.15-45; Oliver Botar, “The Biocentric Bauhaus,” in
Charissa N. Terranova and Meredith Tromble (eds.), The Routledge Companion to Biology
in Art and Architecture (London: Routledge, 2017), pp.17-51; as well as Oliver Botar,
“Prolegomena to the Study of Biomorphic Modernism: Biocentrism, Laszl6 Moholy-Nagy’s
‘New Vision’ and Ern6o Kallai’s Bioromantik,” PhD dissertation (University of Toronto,
1998). The term “biocentric” had already emerged in the 1880s, as a synonym for what Lynn
Nyhart has called the “biological perspective”: a proto-ecological view of the living organism
as functionally integrated into its environment. Lynn Nyhart, Modern Nature. The Rise of the
Biological Perspective in Germany (Chicago, IL: University of Chicago Press, 2009), p.23.
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restore stability and values to a seemingly soulless and ‘mechanistic’ modern society.*°
In this respect it is not surprising that Francé’s writings comprised perhaps the single
most important influence of the life sciences on the twentieth-century artistic
avant-gardes.’!

In his books The Technical Achievements of Plants (1919) and Plants as Inventors
(1920) Francé outlined the theory of what he called biotechnics (Biotechnik), a program
for the deliberate imitation of nature’s own ‘technical forms’.3> For Francé, al/l natural
forms are technical to the degree that they fulfill a function; likewise, “no technical form
exists which cannot be traced to the forms of nature.”? Long before human beings
walked the earth, he suggests, plants had already anticipated human tools, machines, and
architectures. In our own humble constructions, we unwittingly imitate the forms that
plants unerringly engineered in ways at once more rational, sustainable, and aesthetically
pleasing than our own. In Francé’s books, underwater algae are compared to torpedoes,
the pollen of pine trees to hot air balloons, tree roots to plumbing pipes, and liverwort to
a Taylorist factory. “The plant unfolds as a real industrial village if it is carefully stud-
ied,” the botanist exults. “There are elevators, coolers, condensers, stuffing-boxes, filter
and hydraulic presses, electrolytical apparatuses, and evacuating pumps. The more of an
expert you are, the more technical forms you will find.””3*

Rather than rejecting the perceived omnipotence of the ‘Machine’, as was so common
to the cultural criticism of the time, Francé’s hallucinatory panorama of biotechnical inven-
tions instead domesticates nature in the image of modern industry whose products he treats
as “merely a special application of a general biological law, [. . .] the special case of a

30. See Harrington, Reenchanted Science, p.xiii (note 1).

31. These currents have become better known thanks particularly to the work of Botar and Detlef
Mertins. Stansilaus von Moos calls Francé “probably the most important inspiration for most
European avant-garde artists and architects intrigued by the analogies of natural and techni-
cal form.” Stanislaus von Moos, “The Visualized Machine Age,” in Thomas P. Hughes and
Agatha C. Hughes (eds.), Lewis Mumford: Public Intellectual (London: Oxford University
Press, 1990), p.407, cit. in Botar, “Prolegomena to the Study of Biomorphic Modernism,”
p-238 (note 29). For Francé’s influence on the interwar avant-gardes see Matthew
Vollgraff, “Die Pflanze als Erfinder: Raoul Francé, die Biotechnik, und die Avantgarde der
Zwischenkriegszeit,” in Frank Fehrenbach et al. (eds.), Form- und Bewegungskriifte in Kunst,
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biotechnics.” . In this way, he anticipates the ontological hybridity that characterizes much
contemporary thinking about “natureculture” — to say nothing of disciplines like synthetic
biology, genetic engineering, and earth system science.’® By the same token, Francé’s
tomes can be seen as precocious precursors to a kind of posthumanism, insisting as they do
that humanity has fatally overestimated its own uniqueness, intelligence, and ingenuity.
Just as he decenters the anthropocentric worldview, he simultaneously gives machines
themselves a new lease on life, inhabiting the same ontological plane as living organisms.

The kernel of Francé’s theory of plant invention, with its ambivalent dialectic of anticipa-
tion and imitation, is based upon the very same theory of “organ projection” that Kapp out-
lined in 1877. It is of course somewhat ironic that Francé should have adopted the theory of
organ projection, given the “radical anthropocentrism” inherent to its “theory of a unique
model.”*” If organ projection nonetheless serves Francé (in his words) “as a general explana-
tory principle of organ design [Organgestaltung],” that is because he makes the plant, and
not the human body, his ideal mechanical system and mimetic reservoir of forms.*® As such
he can declare a sugar filter press to be the “projection” of a microscopic plant fiber, and
manmade projectiles to be “unconscious imitations™ of flagellate algae (Figure 2).% These
unconscious imitations and projections unfold not according to the dictates of reason, but to
those of life itself. In this they correspond precisely to that “vegetative principle of life”
which Walter Benjamin called the “dialectical opposite of invention.”*

Francé’s inheritance from Kapp is complex and contested, not least by himself. On the
one hand, he criticized the concept of organ projection as a metaphysical legacy that hin-
dered the serious technical investigation of organic forms.* In his 1921 work Bios, for
instance, the botanist censures Kapp for “leading biotechnics down the dead end of the
metaphysical concept of ‘organ projection.””*> On the other hand, Kapp’s schema of organ
projection can be found reproduced numerous times in the very same volume: Francé
describes stringed instruments, for instance, as “unconscious biotechnical copies of the
ear” in which “the human spirit of invention has repeated the human body” — an example
actually taken directly from Kapp’s 1877 text.* In his The Technical Achievements of
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2: 1927-1934, eds. Michael W. Jennings, Howard Eiland and Gary Smith (Cambridge, MA:
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43. Ibid., n. 33; compare Kapp, Elements of a Philosophy of Technology, pp.65—85 (note 15).
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Plants, Francé repeatedly champions the “law of organ projection . . . as a universal law
[Universalgesetz).”*

For Francé, following Kapp, technical forms are not so much “created” as “discov-
ered.”® Although both thinkers took an unknown, unconscious instinct as the ultimate
source of technical innovation, Francé’s biotechnical theories were nevertheless meant to
make that instinctual process conscious, and so to accelerate the merger of human indus-
try with the natural order. It was this motive that lent his writing its prophetic élan. Yet
his books seldom studied nature in order to invent new technical forms; on the contrary,
Francé’s first aim seems to have been to retroactively confirm that nature had preempted
all preexisting human constructions. The prophecy was self-fulfilling: if plants invent in
theory, in practice it is machines that dictate which technical forms in nature can be dis-
cerned at all.*

Francé’s ostensibly “mechanistic” conception of the vegetal world works entirely in
the service of a bona fide vitalism. In place of Darwin’s controversial theory, he appealed
to Jean-Baptiste Lamarck’s idea of an “inner life force” that drives organisms to adapt
their habits to the demands of their environment, changes that are then passed on to the
next generation via the inheritance of acquired traits. It was in this sense that the plant
was, in Francé’s eyes, already the ideal model of the inductive scientist-engineer.

This vitalistic outlook already permeates Francé’s first major success, the multivolume
Life of Plants (Das Leben der Pflanze, 1906-13), which became known as the
“Pflanzenbrehm” in homage to Alfred Brehm’s beloved Life of Animals (Thierleben). And
just like its illustrious precursor, Francé’s Life of Plants was unabashedly anthropomorphic
in its descriptions of the vegetal kingdom — a fact that likely contributed to its popular suc-
cess. In 1912, the industrialist-cum-social philosopher Walther Rathenau exclaimed that
“since years no recent book has so moved and fulfilled” him like Francé’s Life of Plants:

Plants had gained life; and not just this: they gave themselves forms and laws, they adapted
themselves, protected and defended themselves, wandered, fought with pursuers and
competitors, forged alliances with friends and foes, invited guests and friends of the house,
entered into business and trade relations. But even more: the whole organic world with its
species and formations merged into a unity that, from external and internal laws, standardized
[normierte] an exalted, all-powerful balance.*’

44. Francé, Die technischen Leistungen, p.215 (note 32). Furthermore, the postscript to Francé’s
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consciousness of human inventors.” Zschimmer, Deutsche Philosophen der Technik, p.11,
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47. Walter Rathenau, Zur Kritik der Zeit (Berlin: Fischer, 1912), p.256. On Rathenau’s technocratic phi-
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Vollgraff and Tamborini 379

It was less the anthropomorphic characterization of the vegetal world that captured the
imagination of Francé’s audience, than the biocentric image of that “all-powerful bal-
ance” that united nature and culture under its laws.

To many German readers in the immediate postwar period, Francé’s new science of
biotechnics seemed to marshal the very forces of nature in the service of national regen-
eration. In the conclusion to The Technical Achievements of Plants, the botanist heralds
“a new world of work, possibilities and knowledge” that awaits the brave souls who
would seize it. “In an age full of deep destruction of pasts,” he exhorts, humanity now
had to “use native [heimische] nature and the cosmic forces [ Weltkrdfte] in general quite
differently than before, in the new construction of the culture of the twentieth century.”
Biotechnics would be Francé’s contribution to “the great struggle for the ideals of being,
precisely in the great years of the renewal of our people.”*® But as more than one critic
complained, Francé also believed that one could impose the norms of technical design
directly onto society itself.*’ In one sense, the real impact of biotechnics was less practi-
cal than ideological, answering to a desire for a natural order that, today, seems far more
fragile and contingent than anyone could have imagined at the time.

Vitalized technics

Francé’s call for industry and architecture to imitate algae and vegetables was simultane-
ously a plea for the reshaping of society itself: for generating a new, harmonious, and
balanced sense of community with its roots in nature. Yet his plan to heal a fractured
society by reorganizing it in nature’s image was equally as authoritarian as it was uto-
pian. In 1924, the vélkisch philosopher Paul Krannhals published an homage to Francé
in which he extolled his gospel of hierarchy, harmony, and rootedness in the soil of the
homeland [Heimat] as the best weapons against the influx of “foreign ideas” he believed
were threatening Germany.® In 1932, five years after he had joined the NSDAP
(Nationalsozialistische Deutsche Arbeiterpartei), Krannhals published a book on The
Universal Meaning of Technics in which he again extolled Francé’s biotechnical theo-
ries. When natural models are applied to human constructions, “even without conscious
intention,” the resulting products give expression to a “universal lawfulness
[ Weltgesetzlichkeit]” that embraces both nature and culture.’! Krannhals’s view of

48. Francé, Die technischen Leistungen, 268 (note 32). The landscape architect Leberecht Migge,
who advocated the “internal colonization” of the German soil through ecologically sustainable
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identical aims. Arthur Mendt, Die Technik in der Krise unserer Zeit (Berlin: Wegweiser-
Verlag, 1933), p.57.

50. Paul Krannhals, “Ein Wegweiser zur volkischen Kultur. Zum 50. Geburtstag von Raoul H.
Francé am 20. Mai,” Hellweg 4, no. 21 (1924): 388-89.
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AbD. 57. Greifsange eines Seeigels: Ubb, §58. Fangmasfe Dder
a gefchloffen; b gedffnet; c dreiz  Larveeiner Wafferjungfer
bactige Form gefchloffen

ALL. 59. DEMAG:=Polypgreifer

Figures 3 and 4. Alf Giessler, Biotechnik. Eine Einfiihrung (Leipzig: Quelle & Meyer, 1939),
p.74. The gripping pincers of a sea urchin (upper left) and the mandible of a damselfly larva
(upper right) are presented as prototypes of the ‘polyp grappler’ produced by the Deutsche
Maschinenbau-Aktiengesellschaft (Figure 4).
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technics as a force or instinct preformed within organic life goes back ultimately to
Kapp’s conception of technics as unconscious projection.”? While such a perspective
would reasonably appear to denigrate their conscious activities of human technicians and
inventors, certain German engineers nevertheless enthusiastically took it up. In 1931, the
Dresden engineering professor Enno Heidebroek described technology as the uncon-
scious expression of an inhuman “creative power” (Gestaltungskraft), a “natural force”
(Naturkraft) that simply “uses the creative organ of the human brain for its development
[. . .] as a servomotor, as it uses other auxiliaries in other branches of organic life.”?

The deterministic strain in Francé’s own thought seems at times less posthuman than
antihuman. The literary scholar Gerd Mattenklott recognized this tendency in Plants as
Inventors, referring to the ferocity of its “passionate subordination” and “masochistic
participation in dominating violence.”* And it is notable how absent human beings and
their uses of technics are from these considerations: instead humanity becomes, if any-
thing, a mere vessel for what Francé names the “dark instinct [ 7rieb] for inventing” that
supposedly inhabits all forms of life.3® “It is not the plant, nor ‘we’ who invent, but rather
the law of technical forms is consummated in the icy dark night of necessity.”¢

We, ourselves, did not invent the screw, the gimlet, and the propeller; nor did the bacteria, the
scourging infusoria, or the plants; nor yet the wind which moves most rapidly in spiral windings.
The natural law — deeply embedded in the structure of the world — stands behind all these occurrences:
spiral movement occurs with less expenditure of energy than movement in a straight line.”’

If humans and plants constructed and designed in the same way, it was only because both
were ruled over equally by Necessity — as Francé calls it, “the true god.”® As a result,
human labor and agency appear as though transmuted into a single, dark Darwinian law
that no longer represents the precondition for action, but rather its cause.

Francé’s unique strain of technovitalism demonstrates vividly how the rationalization of
nature goes hand in hand with the vitalization of technics. In a 1946 lecture, Georges Canguilhem
delivered a lucid account of this problem: “By considering technics to be a universal biological
phenomenon and no longer only an intellectual operation of man,” he explained,

one is led, first, to affirm the creative autonomy of arts and crafts [arts et métiers] from any
knowledge capable of appropriating them so as to apply itself to them. [...] Second, in
consequence, one is led to inscribe the mechanical within the organic.”
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Francé’s biotechnics fulfills both of these conditions, investing technics with an inner life
force that is outside of reason, at the same time as it casts plants as rationally optimized
machines. Surprisingly, Canguilhem’s insight that “every technique essentially and posi-
tively includes a vital originality irreducible to rationalization” draws directly on the
biocentric thought of Weimar Germany: his reference is none other than Krannhals’s
Universal Meaning of Technics, the same book in which the Nazi philosopher declared
technics an unconscious instinct, with Francé as his supporting witness.*

Francé’s sinister yet mystical vitalization of technology could be described as a quietistic
counterpart to the fascist technophilia of his contemporary Ernst Jiinger, the bard of modern
militarism who gleefully describes soldiers as swarms of bees and explosions as storms, and
who pined to unite human industry with the telluric forces of the earth. Perhaps the consum-
mate conservative modernist, Jiinger cultivated an “amoral aestheticism of technological
form” that bespoke a fundamental pessimism about human life.®! His protofascist technovi-
talism reveled in the destructive potentials of a technology run amok (“the machines are not
only directed against nature,” he swoons, “but against us as well”).%? At first glance, Francé’s
writing with its idealization of harmony and order stands at odds with Jiinger’s orgiastic
celebration of androcentric mechanized aggression; yet they shared a common vision of the
human as an abject and deracinated creature made increasingly obsolete both by the powers
unleashed by his (it was an emphatically male subject) own creations. If traditional human-
ism had represented reason, freedom, and mastery over nature, Francé’s biocentric outlook
instead privileged blind instinct, biological determinism, and absolute subjection to the
greater good.

For Francé, biotechnics was integral to a larger social and political agenda, one which
diverges in key ways from his predecessor and model Ernst Kapp. As we have seen,
Kapp’s philosophy of technics had culminated with the state, which the philosopher calls
the “totality of individuals in a social-organic unity.”®3 For Francé the state was a genu-
inely “biotechnical product.”® His vision of the “truly organic life” resembled nothing so
much as the mechanization and rationalization of labor that characterized the radical pro-
ductivism of planned economies in the twentieth century. The plant, he wrote, represents
the “ideal embodiment of Taylorism without its downsides” — and by extension, the ideal
model for mercantile, technical, as well as political planning and organization.®® Vegetal
technics demonstrated how the efficiency characteristic of “practical business operations”
could become “‘biologized,’ that is, transformed into an organism for which the laws of
the organic are also valid.”®® Thus, “in an ideal manner, every increased output of the
individual operation in the plant benefits the whole — that is, the state.”®” Through its
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energy-efficiency and equitable division of labor, the vegetable seems to practice a kind
of organic Taylorism, a relentless optimization, that Francé presents as the model for a
harmonious future society.®®

The organization of nature was thus also a question of politics. As a young man Francé
had been inclined toward a Kropotkinian anarchist philosophy of mutual aid, which
hardly excluded a belief in natural hierarchies. In his prewar writings on the forest eco-
system, he painted an “idealized portrait of the sylvan community,” which corresponded,
in Jeftrey Wilson’s words, “with a radical nationalist vision of society, where the subter-
ranean proletariat, meek bourgeoisie, feckless aristocrats, and social parasites would be
dominated by an ‘oligarchy’ of heroes (Nietzschean or otherwise).”®® This socially con-
servative perspective on forest ecology foreshadows the biologist’s turn after 1919 to
volkisch nationalism, which he shared with his admirers on the far right, like Krannhals
and Hanns Fischer.” He eventually joined the Nazis in 1935. The reasons for his doing
so remain ambiguous, and some have argued they had more to do with career opportun-
ism than with any specifically anti-Semitic sentiment (which is indeed absent from his
published writings).”! From this perspective, it seems hardly inevitable that Francé, who
at the height of his popularity was read widely on the left and the right, should have
aligned himself with National Socialism. Even so, it did not require great feats of adapta-
tion to make his vision of a harmonious, biologically governed society congruent with
key aspects of Nazi ideology.

Francé’s writings from the 1920s vividly illustrate how fluid the divisions already
were then between ecological neo-Romanticism on the one hand, and totalitarian biopol-
itics on the other. In Bios, for instance, the botanist names not plants but insect societies
as the closest approximation of the “optimum of the life of the state,” in which “the state
does not tolerate any intruder foreign to the race” and where “racial hygiene and the
preservation of the racial purity are preconditions [for the creation of the state] which are
strictly observed.””* In a work of speculative science fiction from 1927 entitled Phoebus:
A Look Back at Prosperous Germany in 1980, he depicted a utopian Central Europe
where overpopulation and pollution had given way to garden cities and wildlife reserves.
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Unlike America, which had declined due to “racial mixture,” Germany circa 1980 is
described as a genuine eugenic paradise in which the “plasmatic qualities” of each citi-
zen determined his or her integration into a certain class (a selection process that Francé
mystifyingly calls “meritocracy”).” General suffrage had been overthrown along with
the “ancient mistake of the ‘equality of humanity,””” and society had been reordered into
an “organic” framework of castes and guilds that recall the social order of the Middle
Ages. Any defects in this natural order are resolved by the “eradication of life unworthy
of living [Ausmerzung des lebensunwerten Lebens].”™

Biotechnics was the means by which this organic state would be realized. In Phoebus,
Francé narrates how the “victory of biotechnics,” founded on “the so-called production
in the cold way [auf kaltem Wege] in the manner of plants,” led to the disappearance of
traditional factories and to a more rational distribution of industrial energy that cata-
pulted Germany’s economic strength “ahead of all other nations.”” Such nationalistic
fantasies make it easier to understand how, in 1939, the engineer Alf Giessler could
repackage Francé’s biotechnics as Nazi science.”

Biotechnical research under Nazism: Alf Giessler

In the 1930s, a number of National Socialist thinkers and technicians radicalized the
‘irrational’ origin of technology as a kind of biological instinct exclusive to the Aryan
race. They thus proposed a holistic relationship between race and nature: the ‘Aryan’
alone was able to master this relationship by producing technical artifacts based on the
structures of nature. One of the most important proponents of this doctrine was Alfred
Giessler, born in 1903 in Halle an der Saale. Details about his biography are sparse, and
the exact year of his death is unknown.”” He studied natural sciences at the Martin Luther
University of Halle, where he completed his PhD in hydrology in 1927.7® Following an
assistantship at the Engineering Bureau for Hydrogeology in Braunschweig from 1931—
4, Giessler worked independently for five years. It was during this time that he penned
his popular reflections on the role and origin of technics, culminating in his 1939 publi-
cation, simply titled Biotechnics: An Introduction.

In his characterization of biotechnics, Giessler adopted the same perspective as Francé
and others biotechnicians: the scientist encounters optimal and optimized forms, as it
were, “readymade” in nature. These, he argued, were the result of lengthy evolutionary
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processes. Accordingly, human technology must reorient itself and explore nature to find
optimal solutions to existing problems. To explain his methodology, Giessler also offered
the example of the human hand as a perfect tool “given to us by nature.” Inspired by
Aristotle and Kapp, Giessler showed how the shape of the hand was an imprint of its func-
tion. The process of an organ’s technical functioning results in optimal, that is, functionally
optimized, forms.” Nature, according to Giessler, has thus given humankind tools “that
can usually perform at least one to several functions of the human hand or of the technical
hand tools that have evolved from it.”%° By merging with nature, human technologies could
be adapted to solving ever-increasing new functional problems (Figures 3 and 4).
Echoing Krannhals, Giessler emphasized that human-made technology was merely “a
translation and continuation [of] nature-conditioned [technology], which at the same
time signifies the prerequisite and foundation of all life.”®! And just as Francé exhorted
engineers to study botany, Giessler therefore stated that “technology must consciously
become biotechnics, and the technician has to go through the school of nature.”®?
Reckoning with the priorities of the new wartime economy in 1939, Giessler pronounced
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the urgent task facing engineers in the Nazi state: “to re-establish the synthesis between
nature and technology, to consciously orient German technology in a biological sense,
i.c., to put it on a biotechnological basis.”3

An NSDAP member since 1933, Giessler based his conception of biotechnics not
only on the synthetic unity of nature and technology, but also on fascist theories that saw
a deep continuity between nature, technology, culture, and race. For example, he wrote
that “technical work must be in the service of higher human development and elevate the
cultural nation,” adding further: “Technology is the formative tool of culture [. . .] it is
thus one of the salient features of the cultural achievement of a race.”®* Thus he argued
that the entire history of culture could be rewritten through the relationship between the
concept of race and technology. Indeed, Giessler noted that “of the three major, histori-
cally tangible racial and ethnic groups of Mongols, Semites, and Indo-Europeans or
Aryans [. . .] only one group [has] emerged in the course of world history as technical
pioneers and cultural creators” (he meant the Aryans, naturally).® For Giessler, it is only
the “close-to-nature Nordic man” who is capable of grasping nature’s “technical princi-
ple” through his instinct and “intuitive gaze.”®® Only he could realize the true potential
of biotechnics, because only he was able to understand the technical problems of nature,
to use them, and finally to build a culture on them.

Giessler’s book and his idea of a strong synthesis between nature and technology on
a political and anthropological basis were very well-received by the National Socialist
establishment. The Nationalsozialistische Monatshefte, one of the main political and cul-
tural journals of the Nazi Party, positively reviewed the book, which was also included
in the NS bibliography.®” The review’s author glorified Giessler’s attempt to bring
together and synthetize the biological with the technical, in effect guiding and optimizing
organic development by means of technology. In addition, Giessler’s book itself included
a preface by Joachim Albrecht Leo Eggeling (1884—1945), Nazi Gauleiter of Halle-
Merseburg and High President of the Province of Halle-Merseburg. In a page full of
National Socialist idioms, Eggeling provided an ideological justification for biotechnics
as a key means for achieving the necessary synthesis between the divided fields of scien-
tific and technical research. This would have led to a new educational foundation in
which the abilities of Nordic man, nature, technology, and society would eventually
merge. Eggeling also commissioned Giessler to establish the first German research
center for biotechnics, which evidently did not fulfill its promises to maximize material
efficiency and resource self-sufficiency in wartime, and led a very short existence.®
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10, no. 2 (1939): 95-6. See also the review in Technik und Kultur 30, no. 6 (1939): 88.

88. After service in the Wehrmacht from 1941-5, followed by two years of French military
imprisonment, Giessler gradually rose in the ranks in the new German Democratic Republic,
eventually becoming the Chief Hydrologist of the State Hygiene Inspection in the Ministry
of Health. See Jutta Braun, Politische Medizin: Das Ministerium fiir Gesundheitswesen der
DDR 1950 bis 1970 (Gottingen: Wallstein, 2023), p.112, n.275.
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Conclusion

In this paper, we have explored the concept of biotechnics in early twentieth-century
German-speaking philosophy, biology, and engineering, and considered how it chal-
lenged the traditional binary of organicism and mechanism. We showed how biotech-
nics underwent a significant shift from a progressive politics of biotechnical form to
a reactionary and fascist-adjacent one. In fact, Kapp’s liberal political framework
gradually declined until it was completely overturned with the establishment of bio-
technics by the botanist Raoul Heinrich Francé and its incorporation into National
Socialist ideology. One of the clearest lessons of the history of nonhuman technology
we have sketched out above is the political ambivalence of technocratic images of
nature. “Technology,” Walter Benjamin wrote in the wake of the First World War, “is
the mastery of not nature but of the relation between nature and man.”® The destruc-
tive potentials of the war had proved that this relation was anything but harmonious,
yet Benjamin also recognized in the mass mobilization of European society “an
attempt at new and unprecedented commingling with the cosmic powers.”*
Technology itself had become one such power.

Biotechnik was the privileged expression of this existential ambivalence, which
confounds easy oppositions between reactionary politics and technological rationali-
zation. In his influential and controversial account of Weimar German conservative
philosophies of technology, Jeffrey Herf exposes the ideological threads linking
authors like Ernst Jiinger and Hans Freyer to the engineers who would embrace
Nazism and lend the party their skilled support. Yet the assumption that “reactionary
modernism” is somehow a contradiction in terms fundamentally misapprehends the
very lability of Nazi ideology, which did not maintain consistent positions on either
(nonhuman) nature or technology. There is no basis for assuming, as Herf does, that
technophilia is per se rational and liberal, or somehow incompatible with backward-
looking “nature romanticism.”! The genealogy of nonhuman technology reveals that
these were never alternatives to one another, and that technology was never a politi-
cally neutral category.

There is, of course, a politically progressive tradition of theorizing the relationship of
biology and technology, which connects Kapp’s thinking with that of his contemporary,
and fellow left Hegelian, Karl Marx. Just as Kapp’s concept of organ projection derives
from Hegel’s idea of the realization of spirit as self-externalization, Marx likewise articu-
lated the origins of tools, and eventually even machines, as extensions of the human body.
For Marx, “primitive tools and machines are copies of human bodily organs,” and even as
more advanced tools “de-organize themselves” and take on new nonmimetic forms, they
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91. This point is compellingly argued in Thomas Rohrkramer, “Antimodernism, Reactionary
Modernism and National Socialism. Technocratic Tendencies in Germany, 1890—1945,”
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still “remain bodily organs of man, “ which” even if artificial, [are] as necessary to civi-
lized life as hand and arm are to primitive life.”*> However, in stark contrast with Francé’s
and Giessler’s adaptations of biotechnics, Marx insisted upon the role of labor as a trans-
formative force that dialectically shapes humankind, technology, and nature alike.”

Indeed, if Kapp’s theory of organ projection hypostasized the human body as the origin
of technical forms, Francé’s account of nonhuman technology by contrast resembles a sort
of negative anthropology, with its relentless denial of social relations and conflicts. Though
it may have escaped many of his left-leaning modernist readers, his books on biotechnics
open an unsettling space between vanguard ecological posthumanism and a rearguard totali-
tarian antihumanism. Like the interwar “cult of technics” that he had helped foment, Francé
reduced “real progress to the progress of technics, and the rational constitution of society to
the rationality of machine production. By excluding the relations of production, [the] forces
[of technics] were ontologized.”* And just as the omission of human social dynamics from
Francé’s analysis helped naturalize technics as an autonomous, vital force, this same ontolo-
gized force permitted him to elevate technics to an ostensibly “natural” model for social and
political organization.

Today, when the differences between nature and technology seem to become increas-
ingly and irrevocably blurred, this political history of biotechnics requires closer attention.
Already in his geographical writings, Kapp made human history an integral part of natural
history, one which culminates in the history of technology. Some philosophers of science
today, departing from the growing awareness of the planetary condition of climate change
and the (so-called) Anthropocene, have espoused the suspension of any distinctions between
nature and culture: most prominently among them the late Bruno Latour, who postulated a
“postnatural” condition in which technics and organic nature are equal actors in agential
networks.” Yet as philosopher Fréderic Neyrat warns, the idea of post-nature is “most cer-
tainly not post-fechnological”’; on the contrary “the end of the division between nature/cul-
ture was effectuated for the benefit of culture, technologies, and human colonization.”® In
light of present-day geoengineering projects and other large-scale technological interven-
tions into atmospheres and ecosystems, Neyrat contends, “showing that everything is con-
nected is the best way for affirming the idea that the entirety of nature has been anthropized.”’
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Of course, not as Kapp imagined it, as a harmony of geography and politics, but rather as
the ruthless domestication of nonhuman nature into commodifiable resources serving
purely human ends.”® In other words, the contemporary postnatural worldview rein-
forces, and indeed ‘naturalizes’ the logic of contemporary of capitalism. Although for
different reasons today, to place technology and nature on the same ontological plane
appears as dangerous as it did one century ago.

Hence at the same time as “nature” itself appears to be running out of control, upend-
ing the once-imagined stable order of climate and geology, so too is technology imagined
to be escaping human control. Not only supported by several scientists, this externalist
conception of technology’s supposedly overwhelming autonomy and power over its
human makers has demonstrated its continuing popularity in international bestsellers
such as Yuval Harari’s Homo Deus: A Brief History of Tomorrow (2016).” This ‘new’
technovitalism has deep links with the old technovitalism elucidated here.!® The history
of biotechnics exposes how our incipient postnatural condition had already been formu-
lated in 1877, 1919, and 1938 — enmeshed at each point in politically charged visions of
the future, even as it was designed to naturalize, and so to depoliticize, the form of social
relations.
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