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Abstract 

This paper shall focus on two notable systemic conceptions long antedating Bertalanffy’s General 

Systems Theory. They are: the Platonic-Aristotelian tenet that “the whole is more than the sum of 

its parts”; and Livy’s fable “The Belly and the Members”, which touches upon human and socio-

political self-regulating organisms. 
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Introduction 

The Austrian-born biologist and philosopher Karl Ludwig von Bertalanffy (1901-1972) is well-

known for being one of the main exponents of the General Systems Theory – which, to quote 

from Kenneth Boulding (1956: 208), “is the skeleton of science”; more precisely, “in the sense 

that it aims to provide a framework or structure of systems on which to hang the flesh and blood 

of particular disciplines and […] subject matters in an orderly and coherent corpus of 

knowledge.” Less known is the fact that, at the end of his industrious career, Bertalanffy ventured 

to draft a history of the field he helped to consolidate, in at least two publications of his. In so 

doing, as shall be seen herewith, Bertalanffy came upon one of the two long-standing systemic 

conceptions focused in this paper. 

 

Bertalanffy’s excursion on the history of the General Systems Theory 

In his most famous textbook on the General Systems Theory, originally launched in the U.S.A. in 

1968, Bertalanffy – possibly inspired by works on the History of Science written by John D. 

Bernal (1901-1971), Arthur Koestler (1905-1983), and Thomas Kuhn (1922-1996) – included a 

section subtitled “On the History of Systems Theory”. In the second paragraph of this section, 

Bertalanffy (1968: 10-11 of 10-17) shares the following information: “So far as can be 

ascertained, the idea of a ‘general system theory’ was first introduced by” himself, “prior to 

cybernetics, systems engineering and the emergence of related fields.”
1
 

Bertanlanffy (1968: 10-11) continues his historical survey stating: “As with every new 

idea in science and elsewhere, the systems concept has a long history.” Even though “the term 

‘system’ itself was not [formerly] emphasized, the history of this concept includes many 

                                                 
1. Incidentally, Bertalanffy mentions in the 21-page bibliographical references of this book works on the History of 

Science such as Bernal’s Science in History, Koestler’s The Ghost in the Machine, and Kuhn’s The Structure of the 

Scientific Revolution, respectively launched in 1957, 1967, and 1968. 
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illustrious names.” As “natural philosophy”, for instance, Bertalanffy traces its origins “back to 

Leibniz [1646-1716]; to Nicholas of Cusa [1401-1464] with his coincidence of opposites; [and] 

to the mystic medicine of Paracelsus” (1493-1541). To this list of early modern polymaths, 

Bertalanffy adds the “vision of history as a sequence of cultural entities or ‘systems’” held by 

Vico (1668-1744] and ibn-Kaldun (1332-1406), as well as “the dialectic of Marx [1818-1883] 

and Hegel [1770-1831], to mention but a few names from a rich panoply of thinkers.” On second 

thought, however, Bertalanffy seems to be confusing in his historical survey the multidisciplinary 

field he helped to establish with one of the manifold meanings the word “system” currently 

encompass. Quoting from John Simpson (2013: 9), such meaning is any “set of correlated 

principles, ideas, or statements belonging to some department of knowledge or belief”.
2
 

Next, Bertalanffy (1968: 12) moves on to a lengthy host of specialists who published 

relevant contributions to the General Systems Theory in the twentieth century. When advocating 

an “organismic” perspective in biology to counteract “the prevalent mechanistic approach” in the 

1920’s, Bertalanffy refers to the concept of “homeostasis” firstly disclosed in 1926 by Walter B. 

Cannon (1871-1945), which met Bertalanffy’s call for biological studies regarding any living 

“organism as a whole or system”. But, aware of the capital role Claude Bernard (1813-1877) 

played in Cannon’s definition of “homeostasis”, Bertalanffy rightly attributes to the French 

physiologist the first truly systemic view. As put by Bertalanffy, the “organismic conception had 

its greater precursor in Claude Bernard, but his work was hardly known outside France”.
3
 

In an article printed in the same year he passed away, Bertalanffy (1972: 407 of 40-0410) 

opened with a “Historical prelude” his overview of the status in the 1970’s of the General 

Systems Theory. In this prelude, Bertalanffy recedes to Classical Greece the roots of this 

multidisciplinary theory. In his words: “In a certain sense it can be said that the notion of system 

is as old as European philosophy.” It and “its descendant, science, was born when the early 

Greeks learned to consider or find, in the experienced [i.e., empirical] world, an order or kosmos 

which was intelligible and, hence, controllable by sought and rational action.” Bertalanffy 

considers that one “formulation of this cosmic order was the Aristotelian world view with its 

holistic and tele[o]logical notions.” More importantly, “Aristotle’s statement, ‘The whole is more 

than the sum of its parts,’ is a definition of the basic system problem which is still valid 

[nowadays].” After explaining that “Aristotelian teleology was eliminated in the later 

development of Western science,” Bertalanffy asserts: Nevertheless, “the problems contained in” 

Aristotle’s philosophy, “such as the order and goal-directedness of living systems, were negated 

and by-passed [by later thinkers] rather than solved.” Hence, Aristotle’s statement is “not 

obsolete.”
4
 

Moving forward in time, Bertalanffy holds that a “more detailed investigation would 

enumerate a long array of thinkers who, in one way or another, contributed notions to what 

nowadays we call system theory.” To give a few examples, the author mentions the “hierarchic 

order […] introduced by the Christian mystic […] Dionysius the Aeropagite” (1401-1464), 

“although he was speculating about the choirs of angels and the organism of the Church.” Next, 

Bertalanffy refers to Nicholas of Cusa – described by the author as “that profound thinker of the 

fifteenth century,” who, “linking Medieval mysticism with the first beginnings of modern 

science, introduced the notion of coincidentia oppositorum”. Literally meaning “coincidence of 

                                                 
2. Simpson (2013: 9) informs that “system” as a set of correlated principles was inaugurated in vernacular English in 

1617; and as a set of “things connected, associated, or interdependent, so as to form a complex unit”, about 1638. 

3. Discussing organicism in the late nineteenth and early twentieth centuries, Denis Phillips (1970) fills in the gap 

left in Bertalanffy’s historical review. 

4. In a footnote, Bertalanffy (1972: 407) discloses that this article was a reprint from a book edited by George J. Klir 

focusing on trends in the General Systems Theory, also published in 1972. 
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opposites”, this phrase denotes for Bertallanffy “the opposition or, indeed, fight among the parts 

within a whole which, nevertheless, forms a unity of higher order.” (Bertalanffy, 1972: 407-408). 

To be fair, however, Cusa’s coincidentia oppositorum is not entirely novel. On the contrary, in 

Western philosophy alone, the unity of opposites has been a subject of conjecture since pre-

Socratic times.
5
 

Advancing further in time, Bertalanffy (1972: 408) mentions four more names. The first 

one is Leibniz, whose “hierarchy of monads looks quite like that of modern systems”; and whose 

“mathesis universalis”, in Bertalanffy’s opinion, “presages an expanded mathematics which is not 

limited to quantitative or numerical expressions”, on top of being “able to formalize all 

conceptual thinking.” For Bertalanffy, Hegel and Marx “emphasized the dialectic structure of 

thought and the universe it produces”, thanks to their “deep insight that no proposition can 

exhaust reality but only approaches its coincidence of opposites by the dialectic process of thesis, 

antithesis, and synthesis.” The fourth and last name is the physicist Gustav Fechner (1801-1887), 

according to Bertalanffy, “known as the author of the psychophysical law” involving 

“supraindividual organizations of higher order than the usual objects of observation”, as, for 

instance, “life communities and the entire earth, thus romantically anticipating the ecosystems of 

modern parlance.”
6
 

At last – after pausing for a while at Aristotle’s statement – Bertalanffy (1972: 410) 

arrives at the “organismic program” of the first decades of the twentieth century, which ran 

counter to explanations “of complex phenomena in terms of isolable elements”. Differently from 

his earlier textbook, Bertalanffy now clearly states that this program “was the germ of what later 

became known as general systems theory”, since “‘organized entities,’ such as social groups, 

personality, or technological devices,” are “the program of systems theory.”
7
 

In the next section of his article, subtitled “Foundations of General Systems Theory”, 

Bertalanffy (1972: 410-411) also refers to the “Aristotelian dictum of the whole being more than 

its parts”, which, in the author’s words, was neglected by the mechanistic” approach that 

commenced in the seventeenth century, “on the one hand, and which led to a vitalistic 

demonology, on the other”.
8
 Despite this, in Bertalanffy’s understanding, many “(including 

recent) discussions of the Aristotelian paradox […] have added nothing to” the fact that “in order 

to understand an organized whole we must know both the parts and the relations between them.” 

Furthermore, as explained by Bertalanffy (1972: 411), “with the progress of observation 

and experiment, there loomed the problem of ‘organized complexity,’ that is, of interrelations 

between many but not infinitely many components.” Consequently, “even though the problems of 

‘system’ were ancient and had been known for many centuries, they remained ‘philosophical’ 

and did not become a ‘science.’ This situation arose because” – among other reasons – 

“mathematical techniques were lacking”, and “the problems required a new epistemology”. These 

                                                 
5. Bertalanffy (1972: 408 and 424) refers in a footnote to a book he wrote about Nicolas of Cusa, printed in Munich 

in 1928. English-speaking scholars wishing to know more about Cusa’s coincidentia oppositorum may consult 

Hopkins (2013: 1-9), published in the author’s webpage. 

6. Upon closing his remarks about the potential ideas of Fechner’s thought, Bertalanffy (1972: 408) perfunctorily 

notes that his doctoral thesis, dating from 1925, dealt with this topic. 

7. An absence which strikes as strange in Bertalanffy’s bibliographical references, of both the book and the article 

herewith reviewed, is the work written by the philosopher and intellectual historian Arthur O. Lovejoy (1873-1962) 

titled The Great Chain of Being: A Study of the History of an Idea, originally published in 1936. This work is 

relevant, as, quoting from Denis Phillips (1970: 420), Lovejoy “recognized [in this book], underlying organicism is 

the assumption that ‘where you have a complex of one or another kind, no element in that complex can be 

understood […] apart from its relation to all the other components of the system to which it belongs.’” 

8. Further details about the “vitalistic demonology” alluded by Bertalanffy may be seen the first and last chapters of 

the book written by Silvia Waisse de Priven (2010). 
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and other demands, like the “quest for” a new mathematics, “in which […] the notion of […] 

relations […] would be fundamental”, became possible only with new developments. 

As the passages just quoted above reveal, Bertalanffy appears to have cherished until the 

end of his days an enthusiasm for today’s science – including the possibility that the latter, by 

means of mathematics, shall eventually unveil the essence of this world, and the miracle of life. 

This is rather surprising, considering that the belief in the marvels of modern science has waned 

after the atomic bomb thrown at Nagasaki hastened the end of the Second World War (1924-

1929). Moreover, by the current standards of History of Science, scientific achievements are 

neither endlessly progressive nor cumulative. In fact, they derive not only from particular times 

and places, but also from influential socio-political settings and epistemological circumstances.
9
 

To give an example close to Aristotle (384-322 BCE) – as explained by Ana Maria 

Alfonso-Goldfarb (2001: 52-53) – the world view held by Plato (c. 427-347 BCE) was “inhabited 

by perfect and real ideas,” while “the things pertaining to the material world [were] mere 

imperfect and illusory copies”. Consequently, material entities struck Plato as improper to 

understand “the design of the great ‘Artificer” of a closed and eternally unchangeable cosmos, 

“who had planned everything according to the harmonious order of geometry.” Aristotle, instead, 

exploring the domains disdained by his master, probed into the material changes pertaining to the 

sublunary sphere, particularly in the animal kingdom, even though he maintained that nothing 

changed above that sphere. 

 

The Platonic-Aristotelian tenet “the whole is more than the sum of its parts” 

Importantly enough, Bertalanffy remained unaware of the true authorship of the tenet “The whole 

is more than the sum of its parts.” Even though Aristotle developed this idea, it is originally 

Platonic. Just to remember, practically at the end of the dialogue Theaetetus (204 B), the 

character Socrates concludes: “Well, then, the whole will be different from the sum [of the parts], 

according to our present view.” And further on (204 E), Socrates reiterates: “The whole, then 

does not consists of parts; for if it were all parts it would be a sum”. (Plato, 1957: 150-151).
10

 

As noted by the helenist Francis M. Cornford (in Plato 1957: 151, note 1), Plato’s 

Theaetetus inspired the Aristotelian discussion in the tract on Metaphysics, which has two 

subdivisions in Book V dedicated to defining “part”, “whole”, “total”, and “all”. For instance, in 

one of these subdivisions (Aristotle 1978a: 545), a “whole” is said to mean “either the form or 

that which has the form; e.g. of the bronze sphere or of the bronze cube both the bronze - i.e., the 

matter in which the form is – and the characteristic angle are parts.” A “whole” is also defined as: 

“(1) that from which is absent none of the parts of which is said to be naturally a whole”; “(2) 

that which so contains the things it contains that they form a unity”; and “this in two senses – 

either as being each severally one single thing, or as making up the unity between them.” 

Bertalanffy did not inquire further into the ancient principle of “organic unity” probably 

because he assumed that it had practically died out. More exactly, Bertalanffy (1972: 408-409) 

                                                 
9. Ana Maria Alfonso-Goldfarb (2008, 1-3) provides a brief yet clear account of the challenging task historians of 

science face as a result of the peculiarities involving scientific ideas, such as historiographical and often philological 

analyses. 

10. In Plato (1957, 151, note 1), the hellenist Francis M. Cornford remarks that the Theaetetus inspired the 

Aristotelian discussion at Metaphysics about the “part”, the “whole”, and the “totality”. Furthermore, in his 

commentary, Cornford explains that Plato was criticizing a theory current at his time holding “that the only things we 

can perceive or know or talk about are concrete individual things in nature, [whether] complex or simple”; and that 

any “complex thing is no more than an aggregate of simple things or elements”. Thus, for that theory, “the whole is 

nothing but the sum of its parts.” To give an example, a man would be “a trunk and a head and limbs.” More 

importantly, there was “no substance or essence ‘Man’, over and above the separate ‘material’ parts,” such as argued 

by Plato and Aristotle. 
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rightly argued that the so-called “Scientific Revolution” which took place in the sixteenth and 

seventeenth centuries had “replaced” the ancient Aristotelian organic world view with new 

methodological tools, like describing “events in causal, mathematical laws”; and resolving and 

reducing “complex phenomena into elementary parts and processes.” Another possible reason 

could be the fact that, in the 1970’s, “organic unit” had revived as a theme restricted to the 

movement of literary criticism known as New Criticism, which rose in the U.S.A. in the first half 

of the twentieth century, by virtue of being a principle better elaborated in the Aristotelian 

Poetics.
11

 

Just to give an idea, in a passage of this treatise (Aristotle 1978b: 685) dealing with the 

structure of the tragic myth, or plot, “a whole” is said to be “that which has a beginning, middle 

and end.” Further on, it is explained that, for a “well-constructed” tragic plot “to be beautiful, [as] 

a living creature, and every whole made up of part, [it] must not only present a certain order in its 

arrangement of parts, but also be of a certain definite magnitude”, as beauty “is a matter of size 

and order”. Therefore, like “a beautiful whole made up of parts, or a beautiful living creature, 

must be of some size, but a size to be taken in by the eye,” so a story or plot “must be of some 

length, but of a length to be taken in by the memory.” 

Anyway, Bertalanffy (1972: 408) esteems that we have “not [entirely] ‘eliminated,’” but 

solely “‘replaced,’ [...] the Aristotelian dictum of the whole that is more than [the sum of] its 

parts” since some of it “still remained.” And the portion of this dictum that has survived 

encourages the author “to emphasize that order or organization of a whole or system, 

transcending its parts when these are considered in isolation, is nothing metaphysical”. Neither it 

is “an anthropomorphic superstition or a philosophical speculation.” It is “a fact of observation 

encountered whenever we look at a living organism, a social group, or even an atom.” 

In short, Bertalanffy grasped that, philologically speaking, Hellenic thinkers preferred the 

noun “whole” (in Greek, ɳολκα) to “system” (συστημα), from which derived the Latin noun 

systēma. He also understood that the ancient organic world view deems any composite entity in 

which its components make up a whole – whether a living being or a socio-political organism; or, 

to use a recent term, a complex system. Additionally, had he been acquainted with the New 

Criticism, Bertalanffy almost certainly would have included in his list of analogies not only 

atoms, but also all art works. Last but not least, in his historical excursion, Bertalanffy found in 

the principle of “organic unity” a long-standing theoretical ground for his General Systems 

Theory. Hence his advocating that, upon studying individual and collective organism bearing 

interdependent components, an “organic” – or, as currently said, “organismic” – perspective 

seems more appropriate than a mechanistic-analytical approach. 

 

Livy’s fable “The Belly and the Members” 

Another ancient systemic conception which might have interested Bertalanffy is the fable 

nowadays known as “The Belly and the Members”. According to David Hale (1971: 26-27), until 

news to the contrary, this allegorical story was originally told by the Roman historian Titus 

Livius, or Livy, (59 BCE-17), in Book II of his Ab Urbe Condita, that is to say, “Since the 

foundation of the city of Rome”. But, to be fair, the early history of this fable is obscure. 

Probably, one of its first appearances as “The Belly and the Feet” was in the fourth century, along 

with a rather large group of anonymous politically didactic tales. Finally, the earliest preserved 

version of this fable occurs in a prose collection attributed to Aesop (seventh or sixth century 

BCE), which, quoting from Hale, runs as following: 

 

                                                 
11. Plato’s and Aristotle’s contributions to the consolidation of the principle of “organic unity” in ancient poetics are 

carefully detailed in Orsini (1975: 30-66 and 77-90). 
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“The belly and the feet were arguing about their importance, and when the feet 

kept saying that they were so much stronger that they even carried the stomach 

around, the stomach replied, ‘But, my good friends, if I didn’t take in food you 

wouldn’t be able to carry anything.’” 

 

 The moral commentary following the tale surmises: “So it is with armies too. Great 

numbers would mean nothing if the generals did not exercise good judgment.” As noted by Hale, 

this remark, together with the fable itself, had a very limited application. That, however, was not 

the case of Livy’s remodeling, soon retold by later historiographers. 

When the fable reappears among Roman historians, “it is given as an oration by the 

Senator Menenius Agrippa […] [to] quell a rebellion of plebeians”, who – around 494 BCE – had 

grown dissatisfied “with senatorial rule after the expulsion of the [Etruscan] Tarquins and 

withdrew from the city to the [hill of] Mons Sacer.” Sent by the Senate to urge the plebeians to 

return to Rome, Menenius was, in Livy’s account, “beloved by the people because he is one of 

them.” To achieve his purpose, Menenius “tells briefly the fable of the mutiny of the members 

against the allegedly idle belly. But when the belly is not fed, the whole body is reduced to 

weakness.” It then becomes obvious that the belly ‘was no more nourished than it nourished the 

rest […]’. The moral of the fable and its effect are succinctly provided by Livy himself. Quoting 

from him (apud Hale 1921: 27) drawing “‘a parallel from this to show how like was the internal 

dissension of the bodily members to the anger of the plebs against the Fathers, he [Menenius] 

prevailed upon the minds of his hearers.”’ 

To sum up a long and complicated history reconstituted by Hale (1971: 27-47, a 

generation later this episode was retold in the Antiquities penned by Dionysius of Halicarnassus 

(c. 60 BCE-c. 7), who apparently “did not use Livy as a source.” A century later, Livy’s fable 

was included in the Life of Coriolanus told by Plutarch (c. 45-c. 120). And about the year 200, 

Cassius Dio Cocceianus (c. 150-235) retold in his Historia romana the fable in Livy’s “concise 

style”. But, besides making “some attempt to dramatize the dispute between the members”, Dio 

“added the repentance by the members and the restoration of the body to health.” 

The idea of “an organic society” was passed from “the later Stoics […] into the Christian 

tradition.” In the meantime, and throughout many centuries, providing distinct interpretations to 

serve different interests, Livy’s fable was soon adapted to illustrate the subordination of the body 

of Church to God, by, among other Christian thinkers, Saint Paul (c. 5-67) and Saint Augustine 

(354-340), most notably in the former’s First Epistle to the Corinthians, and in significant 

passages of the latter’s City of God. By the late Middle Ages of the Latin Western world, works 

such as the Policraticus written by John of Salisbury (c. 1120-118) had a very different intention 

when referring to the tale “The Belly and the Members”: legitimize a secular state ruled by a 

monarch. 

As indicated by Figures 1 and 2, shown below, Livy’s fable remained in fashion even 

after the seventeenth century. An interesting use of this tale in medicine is the allusion made to it 

by Netherlander physician Jacobus de Back (1594-1658) in the initial chapter of his Dissertatio 

de corde, firstly printed in 1648. Probably emblemizing an equalitarian organism, Livy’s “The 

Belly and the Members” anticipates in a nutshell de Back’s reproaches in his “Dissertation of the 

heart” upon the supremacy attributed to the heart in some passages of the booklet in which 

William Harvey (1578-1657) advocated the circulation of the blood, namely, the Exercitatio 

anatomica de motu cordis et sanguinis in animalibus. For that matter, as detailed by Vera 

Machline (2013: 1221), de Back closes his dissertation claiming that the heart is “not the chief 

organ in the motion of the blood”. Without “rule or principality”, the heart only “performeth the 

office of a Steward” of the human soul. 
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Figures 1 and 2. Two visual reconstitutions of Livy’s fable “The Belly and the Members”. The one on the 

left was conceived by Wenceslaus Hollar (1607-1677), and the one on the right, which also alludes to the 

tale “The Stomach and the Feet”, was created by Richard Heighway (1832-c. 1917). Available at Google 

Images, respectively at http://en.wikipedia.org/wiki/File:Wenceslas_Hollar_-

_The_belly_and_the_members.jpg (accessed date June 11, 2013; and 

http://mythfolklore.net/aesopica/jacobs/29.htm (accessed date June 11, 2013). 

 

 To sum up, for being a malleable organic metaphor of body politic, the fable “The Belly 

and the Members” allowed various versions and readings. Yet, most importantly, it calls attention 

for being a long-standing systemic conception which suggests that both human and socio-

political bodies are self-regulated. As such, both are the capable of avoiding fatal crisis – leading, 

on the human level, to famine and imminent death, and on the socio-political level, to the 

dreadful consequences of warfare. In this respect, Livy’s tale calls to mind parallels between 

biological and social homeostasis, originally put forward in 1932 by Walter Cannon. 

Just to give an idea, in his concluding remarks, Cannon (1981: 207) states: “In our study 

of the effects on the organism of a controlled stability of the fluid matrix”, “we noted that just 

insofar as the stability is preserved”, the “organism is released from the limitations imposed by 

internal and external disturbances.” Next, the author asks: “It is not probable that similar results 

will flow from control and stabilization of the fluid matrix of social organism?” Cannon deems 

“not unreasonable” the “hope […] that the distress arising from catastrophes can be greatly 

mitigated […] by carefully planning and intelligently regulating the processes of production and 

distribution.” Thanks to such planning and regulation, even “the suffering due to lack of 

necessary things which is attendant on great economic fluctuations can be obviated”. 

 

Concluding remarks 

 According to Kenneth Boulding (1956: 197), the General Systems Theory “has come into 

use to describe a level of theoretical model-building which lies somewhere between the highly 

generalized constructions of pure mathematics and the specific theories of the specialized 
disciplines.” It does not seek “to establish a single, self-contained ‘general theory of practically 

everything’ which will replace all the special theories of particular disciplines.” On the contrary, 

the aim of the General Systems Theory is to build up “a body of systematic theoretical 

constructs” capable of discussing “the general relationships of the empirical world.” In other 
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words, it strikes as an ample, multidisciplinary theory which, nevertheless, is far from neutral, 

since it may serve for either creative or destructive purposes. 

As for the two ancient systemic conceptions seen here, both contemplate in simple 

language elaborate ideas of complex compound organism. Furthermore, as duly noted by 

Bertalanffy, the Platonic-Aristotelian principle of “organic unity” stands out for its ample 

applicability, even as far as the artistic realm. Of lesser aptness, Livy’s anecdotic “The Belly and 

the Member”, on the other hand, suggests – long before Walter Cannon and Bertalanffy – that 

both living bodies and socio-political organizations are self-regulating entities. 
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