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Humankind – the species Homo sapiens 
– emerged on Earth around 300,000 years 

ago. For much of our history, however, there was lit-
tle to suggest that one day, within the course of just 

a few millennia, we would come to develop advanced 
civilizations, land on the Moon, and invent TikTok.

The use of tools – if not fully-fledged machines 
– has always been a defining characteristic of our spe-
cies. But it was not until classical antiquity that more 
sophisticated machines, some centuries ahead of their 
time, began to appear. Furthermore, technological and 
societal progress has never followed a straightfor-
ward path; rather, it has been intermittently marked 
by major breakthroughs and, at times, abrupt revo-
lutions. The broader economic and social context has 
also played a key role: for instance, improvements in 
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agriculture created a surplus of labor, allowing more 
people to work in the nascent industries.

Historically, the Industrial Revolution, kicked off 
in the United Kingdom in the late eighteenth and early 
nineteenth centuries. The steam engine was then first 
applied on an industrial scale, spurring the growth of 
many sectors, especially textiles. With the rise of fac-
tories and mechanization, questions emerged about 
the future of human labor and the role of workers. 
This “machinery question” (as it was then called) was 
already being discussed by 1817, when British econo-
mist David Ricardo wrote:

“If, by improved machinery, with the employ-
ment of the same quantity of labour, the quan-
tity of stockings could be quadrupled, and the 
demand for stockings were only doubled, some 
labourers would necessarily be discharged from 
the stocking trade.”

While this example may seem a bit outdated today, 
and Ricardo likely had little understanding of what we 
today call marketing or demand generation, his words 
clearly echo modern concerns about automation (even 
if the term itself was not yet used) and the fear of 
being replaced by machines – of being “discharged,” 
becoming part of the “Uneccessariat.”

The Industrial Revolution reshaped British soci-
ety, bringing a surge of interest in spreading scien-
tific knowledge, especially in the natural sciences 
– a movement known as the “March of the Intellect.” 
This trend sparked intense public debate and cap-
tured imaginations. An 1828 drawing by Robert Sey-
mour vividly illustrates the spirit of the era, showing 
a steam-powered, humanoid robot sweeping away 
outdated laws, court cases, and “quack doctors” with 
a giant broom.

In a sense, nothing new
The rapid development of artificial intelligence (AI) 
tools – particularly the rise of generative AI since late 
2022 – has sparked debates reminiscent of those from 
the nineteenth century. Once again, there is wide-
spread discussion about the kinds of advancements 
these “new machines” might bring to science and soci-
ety. At the same time, concerns are rising about their 
potential impact on jobs and even entire economies, 
with some suggesting that we might be on the brink 
of another watershed comparable to the Industrial 
Revolution.

Amid the flood of media coverage about AI, one 
recurring theme is the potential for mass automation 
of numerous jobs. One report has predicted that AI 
could displace up to 300 million jobs globally, whilst 
simultaneously boosting productivity and creating 

new employment opportunities. Many workers now 
worry about the future, considering career shifts to 
fields less vulnerable to automation. There are also 
more ominous voices warning that, should AI reach 
highly advanced levels, it could spiral out of control 
or even rebel, leading to disaster – even spelling doom 
for humanity.

But in fact, this is actually nothing new. The 
“machinery question” has been around since at least 
the nineteenth century, yet remains unresolved.

History shows a recurring resistance to new tech-
nology, whether it was opposition to early railways 
(even back when trains moved at modest speeds) or 
teachers’ protests against calculators in classrooms in 
the 1960s. Around that same period, more advanced 
“calculators” – computers – were becoming wide-
spread, sparking fears of massive job losses. Yet the 
expected mass technological unemployment never 
materialized; as many old jobs disappeared, new 

ones emerged. Almost a century ago, British econ-
omist John Maynard Keynes predicted that technol-
ogy would soon reduce the workweek to 15 hours 
– a forecast that has yet to come true. In fact, despite 
technological progress, it often feels as though we are 
working longer hours.

Today some argue that just as the fears voiced 
decades ago about calculators in classrooms or about 
technological unemployment were exaggerated, 
today’s anxieties about AI (especially generative AI) 
in education and the workplace might also prove to 
be be overblown. However, this time, the debate has 
a different tone, as technology now plays a domi-
nant role in almost every aspect of life and is being 
manufactured in unprecedented ways. More opti-
mistic voices view AI as part of an inevitable march 
of progress – from the steam engine to electricity to 
digital devices. AI, potentially transformative and even 
superhuman, is seen as the culmination of this long 
technological evolution, with companies like OpenAI 
claiming it “benefits all of humanity.”

One report has predicted that AI could  
displace up to 300 million jobs globally,  
whilst simultaneously boosting productivity  
and creating new jobs.
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But that’s not exactly how things work – or perhaps 
not at all how they work.

Neither biological evolution nor technological 
progress follows a linear path, advancing from sim-
pler forms to a so-called “pinnacle of creation” – be 
it humanity (Homo sapiens) or AI. Humanity is often 
regarded as the crowning glory of evolution due to 
our intellect, and the hopes and fears surrounding 
AI revolve around the idea that it could potentially 
dethrone us in this regard. The concept of an “evolu-

tionary ladder” has been a popular belief throughout 
history and remains so today, essentially a myth that 
dates back to pre-Darwinian times.

In reality, biological evolution does not really 
resemble a ladder; it’s more like a disk radiating 
outward over time, with currently existing species 
lined up around its perimeter. Unlike in the “ladder” 
concept, here all (living) organisms are depicted as 
having followed the same kind of evolutionary path 
and achieved evolutionary success – it’s impossible 
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ns

is

Can
did

a f
erm

en
tica

ren
s

Pich
ia guillie

rm
ondii

Deb
ary

om
yce

s h
an

se
nii 

var
 ha

ns

Deb
ary

om
yce

s h
an

se
nii 

var
 fab

r

Ta
ph

rin
a fa

rlo
wii

Ya
madazym

a guillie
rm

ondii

Pich
ia fa

rin
osa

Deb
ary

om
yce

s u
de

nii

Debaryo
myce

s c
aste

llii

Debaryo
myce

s h
ansenii

Candida so
jae

Candida tro
pica

lis

Candida albica
ns

Candida dublin
iensis

Candida m
altosa

Candida vis
wanathii

Can
did

a lo
dd

era
e

Candida parapsilo
sis

Lodderomyce
s e

longisp
orus

Candida sh
ehatae va

r in
secto

sa

Candida sh
ehatae va

r lig
nosa

Candida sh
ehatae va

r sh
ehatae

Candida palmioleophila

Candida flu
via

tilis

Candida sa
itoana

Candida pseudoglaebosa

Candida glaebosa

Candida insecta
mans

Candida lyx
osophila

Candida kr
uisii

Candida tanzawaensis

Candida sa
ke

Candida austro
marina

Candida co
ipomoensis

Candida ergaste
nsis

Pich
ia angusta

Willio
psis

 sa
lico

rniae

Endomyce
s fi

buliger

Sacch
aromyco

psis
 fib

uligera

Sacch
aromyco

psis
 ca

psularis

Kluyve
romyce

s n
onferm

entati

Kluyve
romyce

s a
estu

arii

Kluyve
romyce

s m
arxia

nus

Kluyve
romyce

s la
ctis

Kluyve
romyce

s d
obzhanski

i

Kluyve
romyce

s w
ick

erhamii

Holleya sin
ecauda

Zygosacch
aromyce

s m
ellis

Zygosacch
aromyce

s ro
uxii

Zygosacch
aromyce

s b
isp

orus

Zygosacch
aromyce

s le
ntus

Zygosacch
aromyce

s b
ailii

Arxio
zym

a telluris

Sacch
aromyce

s d
airensis

Sacch
aromyce

s s
erva

zzi
i

Sacch
aromyce

s u
nisp

orus

Sacch
aromyce

s tr
ansva

alensis

Zygosacch
aromyce

s m
rakii

Torulaspora globosa

Torulaspora delbrueckii

Torulaspora pretoriensis

Zygosacch
aromyce

s m
icro

ellipsoide

Candida co
llicu

losa

Kazachstania viticola

Kluyve
romyce

s b
lattae

Kluyve
romyce

s p
haffii

Zygosacch
aromyce

s flo
rentinus

Candida glabrata

Kluyve
romyce

s d
elphensis

Sacch
aromyce

s p
asto

rianus

Sacch
aromyce

s ce
revisi

ae

Sacch
aromyce

s ce
revisi

ae 2

Sacch
aromyce

s b
ayanus

Sacch
aromyce

s p
aradoxus

Kluyve
romyce

s p
olysp

orus

Kluyveromyces yarrowii

Kluyve
romyce

s lo
dderae

Saccharomyces rosinii

Kluyveromyces africanus

Sacch
aromyce

s sp
encerorum

Sacch
aromyce

s exiguus

Sacch
aromyce

s barnettii

Saccharomyces castellii

Zygosacch
aromyce

s fe
rmentati

Saccharomyces kluyveri

Kluyve
romyce

s th
ermotolerans

Kluyveromyces waltii

Saccharomycodes ludwigii

Hanseniaspora uvarum

Willio
psis pratensis

Willio
psis californica

Starmera amethionina var pachy

Starmera amethionina var ameth

Starmera caribaea

Pichia anomala

Willio
psis saturnus

Williopsis saturnus var m
rakii

Willio
psis mucosa

Pachysolen tannophilus

Candida chilensis

Candida cylindracea

Candida savonica

Candida mesenterica

Candida suecica

Phaffomyces antillensis

Phaffomyces opuntiae

Phaffomyces thermotolerans

Yarrowia lipolytica
Candida rugosa

Candida catenulata

Candida pseudointermedia

Candida intermedia

Candida akabanensis

Candida oregonensis

Candida haemulonii

Candida tsuchiyae

Clavispora lusitaniae

Candida melibiosica

Candida torresii

Metschnikowia bicuspidata

Candida agrestis

Metschnikowia reukaufii

Metschnikowia pulcherrim
a

Candida mogii

Brettanomyces bruxellensis

Dekkera bruxellensis

Dekkera anomala

Brettanomyces anomalus

Dekkera custersiana

Dekkera naardenensis

Candida insectalens
Candida silvatica

Issatchenkia orientalis

Pichia membranaefaciens

Candida spandovensis
Candida apicola
Candida bombi

Starmerella bombicola

Candida geochares
Candida vaccinii

Endomyces geotrichum

Galactomyces geotrichum

Dipodascus albidus

Candida chiropterorum

Candida valdiviana
Candida drimydis

Waltomyces lipofer

Dipodascopsis uninucleata

Protomyces macrosporus

Protomyces pachydermus
Protomyces inouyei

Protomyces lactucae
Taphrina virginica
Taphrina carnea

Taphrina pruni subcordatae
Taphrina mirabilisTaphrina nana

Taphrina pruni
Taphrina ulmi

Taphrina communis
Taphrina flavorubra
Taphrina populina

Taphrina deformans
Taphrina wiesneri

Taphrina robinsoniana
Taphrina letifera

Neolecta vitellina
Neolecta irregularis

Saitoella complicata

Schizosaccharomyces pombe

Schizosaccharomyces japonicus
Pneumocystis carinii

Calicium tricolor
Taphrina maculans

Taphrina californica
Chytridium confervae

Neocallimastix frontalis
Neocallimastix joyonii
Piromonas communis

Spizellomyces acuminatus

Allomyces macrogynus

Blastocladiella emersonii
Chrysops niger

Drosophila melanogaster
Ceratitis capitata
Ornithoica vicina

Nephrotoma altissima
Lutzomyia shannoni

Aedes albopictusAedes aegyptiAedes punctor

Toxorhynchites ambionensis
Culex tritaeniorhynchus

Anopheles psuedopunctipennis
Anopheles albimanus

Eucorethra underwoodi
Dixella cornuta

Culicoides variipennis
Amblabesmia rhamphe

Simulium vittatumXenos vesparumStylops melittae
Mengenilla chobauti
Galleria mellonella

Archaeopsylla erinacei
Panorpa germanica

Anisochrysa carneaOliarces clara
Monolobus ovalipennis

Antarctonomus complanatusLoricera foveata
Loricera pilicornis pilicornis

Amarotypus edwardsi
Bembidion mexicanum

Bembidion levettei carrianumAsaphidion curtumDiplous californicusPatrobus longicornis
Pericompsus laetulusDiplochaetus planatusZolus helmsi

Merizodus angusticollisSloaneana tasmaniaeBatesiana hilarisSchizogenius falliClivina ferreaDyschirius sphaericollisMelisodera picipennisMecyclothorax vulcansAmblytelus curtusApotomus rufithoraxBroscosoma relictumCreobius eydouxiGalerita lecontei leconteiPseudaptinus rufulusAptinus displosorPterostichus melanariusTetragonoderus latipennisDiscoderus cordicollisChlaenius ruficaudaCalybe laetulaAmara apricariaAgonum extensicolleCymindis punctigeraLoxandrus n sp nr amplithoraCnemalobus sulciferusCatapiesis brasiliensisMorion aridusBrachinus armigerBrachinus hirsutusPheropsophus aequinoctialisPasimachus atronitensScarites subterraneusCarenum interruptumSiagona europaeaSiagona jennisoniClinidium calcaratumOmoglymmius hamatusOmus californicusCicindela sedecimpunctata
Metrius contractusPachyteles striolaCymbionotum semelederiCymbionotum pictulumGehringia olympicaPromecognathus crassusLaccocenus ambiguusOmophron obliteratum
Psydrus piceusCeroglossus chilensisPamborus gueriniiCalosoma scrutatorCarabus nemoralisScaphinotus petersi catalinae

Cychrus italicusOpisthius richardsoniLeistus ferruginosus
Nebria hudsonicaNotiophilus semiopacusTrachypachus gibbsiiTrachypachus holmbergiSystolosoma lateritiumElaphrus californicus

Elaphrus clairvilleiBlethisa multipunctata aurata
Mecodema fulgidum

Oregus aereus
Suphis inflatusCopelatus chevrolati renovatusHydroscapha natans

Xanthopyga cacti
Dynastes granti
Tenebrio molitor

Meloe proscarabaeus
Clambus arnetti

Phaeostigma notata
Leptothorax acervorum

Polistes dominulus
Graphosoma lineatum
Raphigaster nebulosa

Lygus hesperus
Hemiowoodwardia wilsoni

Hackeriella veitchi
Spissistilus festinus
Prokelisia marginata
Philaenus spumarius
Okanagana utahensis

Trioza eugeniae
Pealius kelloggii

Acyrthosiphon pisum
Aonidiella aurantii

Batrachideidae gen sp
Carausius morosus
Acheta domesticus
Mesoperlina pecircai

Aeschna cyanea
Lepisma saccharina

Lepidocyrtus paradoxus
Crossodonthina koreana

Hypogastrura dolsana
Podura aquatica

Theatops erythrocephala
Scolopendra cingulata

Cryptops trisulcatus

Craterostigmus tasmanianus
Lithobius variegatus

Scutigera coleoptrata

Pseudohimantarium mediterraneum

Clinopodes poseidonis

Cylindroiulus punctatus

Polydesmus coriaceus

Rhipicephalus appendiculatus

Hyalomma lusitanicum

Hyalomma rufipes

Hyalomma dromedarii

Rhipicephalus sanguineus

Boophilus microplus

Rhipicephalus zambeziensis

Rhipicephalus bursa

Boophilus annulatus

Rhipicephalus pusillus

Dermacentor andersoni

Dermacentor marginatus

Amblyomma triguttatum triguttat

Amblyomma vikirri

Aponomma fimbriatum

Aponomma latum

Amblyomma variegatum

Amblyomma tuberculatum

Amblyomma americanum

Amblyomma maculatum

Haemaphysalis inermis

Haemaphysalis punctata

Haemaphysalis leporispalustris

Haemaphysalis humerosa

Haemaphysalis petrogalis

Haemaphysalis leachi

Aponomma undatum

Aponomma concolor

Ixodes auritulus

Ixodes ricinus

Ixodes affinis

Ixodes pilosus

Ixodes cookei

Ixodes simplex simplex

Ixodes kopsteini

Ixodes holocyclus

Carios puertoricensis

Ornithodoros moubata

Ornithodoros coriaceus

Otobius megnini

Argas lahorensis

Argas persicus

Megisthanus floridanus

Cosmolaelaps trifidus

Hypochthonius rufulus

Lohmannia banksi

Nothrus sylvestris

Xenillus tegeocranus

Euzetes globulosus

Allonothrus russeolus

Archegozetes longisetosus

Trhypochthonius tectorum

Nehypochthonius porosus

Steganacarus magnus

Gehypochthonius urticinus

Chortoglyphus arcuatus

Acarus siro

Eusimonia wunderlichi

Androctonus australis

Liphistius bicoloripes

Eurypelma californica

Odiellus troguloides

Pseudocellus pearsei

Limulus polyphemus

Callipallene gen sp

Berndtia purpurea

Trypetesa lampas

Octolasmis lowei

Paralepas palinuri

Lepas anatifera

Balanus eburneus

Chelonibia patula

Tetraclita stalactifera

Chthamalus fragilis

Verruca spengleri

Ibla cumingi

Calantica villosa

Loxothylacus texanus

Dendrogaster asterinae

Ulophysema oeresundense

Palaemonetes kadiakensis

Helice tridens

Philyra pisum

Callinectes sapidus

Pugettia quadridens

Raninoides louisianensis

Procambarus leonensis

Astacus astacus

Nephrops norvegicus

Panulirus argus

Oedignathus inermis

Penaeus aztecus

Stenopus hispidus

Artemia salina

Branchinecta packardi

Daphnia pulex

Bosmina longirostris

Daphnia galeata

Stenocypris major

Argulus nobilis

Porocephalus crotali

Milnesium tardigradum

Macrobiotus hufelandi

Thulinia stephaniae

Echiniscus viridissimus

Euperipatoides leuckarti

Priapulus caudatus

Pycnophyes kielensis

Helix aspersa

Balea biplicata

Limicolaria kambeul

Laevicaulis alte

Onchidella celtica

Siphonaria algesirae

Anthosiphonaria sirius

Lymnaea glabra

Stagnicola palustris

Lymnaea stagnalis

Radix peregra

Lymnaea auricularia

Fossaria truncatula

Bakerilymnaea cubensis

Biomphalaria glabrata

Littorina obtusata

Littorina littorea

Fasciolaria lignaria

Nassarius singuinjorensis

Pisania striata

Reishia bronni

Thais clavigera

Rapana venosa

Bursa rana

Monodonta labio

Antalis vulgaris

Scutopus ventrolineatus

Arctica islandica

Mercenaria mercenaria

Spisula subtruncata

Mulinia lateralis

Spisula solida

Spisula solidissima

Tresus nuttali

Tresus capax

Mactromeris polynyma

Hippopus hippopus

Hippopus porcellanus

Tridacna squamosa

Tridacna crocea

Tridacna maxima

Tridacna derasa

Tridacna gigas

Vasticardium flavum

Fulvia mutica

Fragum unedo

Fragum fragum

Corculum cardissa

Galeomma takii

Ostrea edulis

Crassostrea virginica

Nerita albicilla

Mytilus edulis

Mytilus trossulus

Mytilus galloprovincialis

Mytilus californianus

Geukensia demissa

Mimachlamys varia

Chlamys hastata

Crassadoma gigantea

Pecten maximus

Argopecten gibbus

Argopecten irradians

Placopecten magellanicus

Chlamys islandica

Atrina pectinata

Arca noae

Barbatia virescens

Acanthopleura japonica

Lepidochitona corrugata

Lepidozona coreanica

Eohemithyris grayii

Platidia anomioides

Stenosarina crosnieri

Gryphus vitreus

Thecidellina blochmanii

Cancellothyris hedleyi

Terebratulina retusa

Liothyrella neozelanica

Liothyrella uva

Gwynia capsula

Calloria inconspicua

Gyrothyris mawsoni

Neothyris parva

Terebratalia transversa

Macandrevia cranium

Fallax neocaledonensis

Laqueus californianus

Megerlia truncata

Terebratella sanguinea

Notosaria nigricans

Hemithyris psittaceae

Neocrania anomala

Neocrania huttoni

Discina striata

Glottidia pyramidata

Lingula lingua

Lingula anatina

Phoronis architecta

Phoronis psammophila

Phoronis vancouverensis

Alboglossiphonia heteroclita

Hirudo medicinalis

Haemopis sanguisuga

Barbronia weberi

Eisenia fetida

Lumbricus rubellus

Dero digitata

Xironogiton victoriensis

Sathodrilus attenuatus

Nereis virens

Aphrodita aculeata

Nereis limbata

Capitella capitata

Harmothoe impar

Sabella pavonina

Magelona mirabilis

Scoloplos armiger

Polydora ciliata

Pygospio elegans

Lanice conchilega

Nephtys hombergii

Glycera americana

Dodecaceria concharum

Chaetopterus variopedatus

Siboglinum fiordicum

Ridgeia piscesae

Ochetostoma erythrogrammon

Pedicellina cernua

Barentsia hildegardae

Barentsia benedeni

Symbion pandora

Plumatella repens

Alcyonidium gelatinosum

Porania pulvillus

Asterias amurensis

Astropecten irregularis

Stomopneustes variolaris

Mespilia globulus

Temnopleurus hardwickii

Salmacis sphaeroides

Tripneustes gratilla

Ophiopholis aculeta

Strongylocentrotus intermedius

Colobocentrotus atratus

Echinus esculentus

Sphaerechinus granularis

Psammechinus miliaris

Diadema setosum

Centrostephanus coronatus

Eucidaris tribuloides

Fellaster zelandiae

Cassidulus mitis

Echinodiscus bisperforatus

Encope aberrans

Echinocardium cordatum

Brissopsis lyrifera

Meoma ventricosa

Arbacia lixula

Asthenosoma owstoni

Psychropotes longicauda

Cucumaria sykion

Lipotrapeza vestiens

Stichopus japonicus

Ophiocanops fugiens

Amphipholis squamata

Strongylocentrotus purpuratus

Ophiomyxa brevirima

Ophioplocus japonicus

Astrobrachion constrictum

Antedon serrata

Endoxocrinus parrae

Eptatretus stouti

Myxine glutinosa atlantic hagfis

Petromyzon marinus

Lampetra aepyptera

Plethodon yonhalossee

Amphiuma tridactylum

Siren intermedia

Ambystoma mexicanum

Eleutherodactylus cuneatus

Hyla cinerea

Bufo valliceps

Nesomantis thomasseti

Gastrophryne carolinensis

Xenopus laevis

Scaphiopus holbrooki

Discoglossus pictus

Grandisonia alternans

Hypogeophis rostratus

Ichthyophis bannanicus

Typhlonectes natans

Homo sapiens

Mus musculus

Rattus norvegicus

Oryctolagus cuniculus

Alligator mississippiensis

Turdus migratorius

Gallus gallus

Heterodon platyrhinos

Sceloporus undulatus

Sphenodon punctatus

Pseudemys scripta

Latimeria chalumnae

Elops hawaiiensis

Megalops atlanticus

Ophichthus rex

Echiophis punctifer

Hiodon alosoides

Albula vulpes

Salmo trutta

Oncorhynchus kisutch

Cyprinus carpio

Ictalurus punctatus

Clupea harengus

Fundulus heteroclitus

Amia calva

Lepisosteus osseus

Polyodon spathula

Sebastolobus altivelis

Rhinobatos lentiginosus

Echinorhinus cookei

Squalus acanthias

Notorynchus cepedianus

Branchiostoma floridae

Halocynthia roretzi

Styela plicata

Herdmania momus

Oikopleura dioica

Doliolum nationalis

Thalia democratica

Pyrosoma atlanticum

Ciona intestinalis

Saccoglossus kowalevskii

Balanoglossus carnosus

Dicyema acuticephalum

Dicyema orientale

Sagitta elegans

Sagitta crassa

Paraspadella gotoi

Phascolosom
a granulatum

Prostom
a eilhardi

Haplogonaria syltensis

Atriofonta polyvacuola

Actinoposthia beklem
ischevi

Aphanastom
a virescens

Convoluta pulchra

Anaperus tvaerm
innensis

Sym
sagittifera psam

m
ophila

Convoluta roscoffensis

Convoluta naikaiensis

Anaperus biaculeatus

Paedom
ecynostomum

 bruneum

Postm
ecynostom

um
 pictum

Childia groenlandica

Philom
ecynostom

um
 lapillum

Sim
plicom

orpha gigantorhabditis

Paratom
ella rubra

Dugesia subtentaculata

Dugesia ryukyuensis

Girardia tigrina

M
icroplana scharfii

Caenoplana caerulea

Australoplana sanguinea

Arthiopostia triangulata

Dugesia japonica

Dugesia iberica

Dugesia m
editerranea

Dugesia polychroa

Cura pinguis

Neppia m
ontana

M
icroplana nana

Bipalium
 kewense

Platydem
us m

anokwari

Artioposthia triangulata

Dendrocoelopsis lactea

Crenobia alpina

Polycelis nigra

Phagocata ullala

Ectoplana lim
uli

Bipalium
 trilineatum

Heronim
us m

ollis

Prosorhynchoides gracilescens

Stephanostom
um

 baccatum

Zalophotrem
a hepaticum

Nasitrem
a globicephalae

Tetracerasta blepta

Fasciola gigantica

Dicrocoelium
 dendriticum

Fasciola hepatica

Fasciolopsis buski

Echinostom
a caproni

O
pisthorchis viverrini

Calicophoron calicophorum

Schistosom
a japonicum

Schistosom
a m

ansoni

Schistosom
a spindale

Schistosom
a haem

atobium

M
ulticotyle purvisi

Lobatostom
a m

anteri

Zeuxapta seriolae

Plectanocotyle gurnardi

Diclidophora denticulata

Kuhnia scom
bri

Bivagina pagrosom
i

Neom
icrocotyle pacifica

Pseudohexabothrium
 taeniurae

Neopolystom
a spratti

Polystom
oides m

alayi

G
rillotia erinaceus

Abothrium
 gadi

Bothriocephalus scorpii

Proteocephalus exiguus

G
yrocotyle urna

D
ictyocotyle coeliaca

C
alicotyle affinis

Troglocephalus rhinobatidis

Leptocotyle m
inor

Pseudom
urraytrem

a ardens

G
yrodactylus salaris

U
donella caligorum

Encotyllabe chironem
i

Bothrom
esostom

a personatum

Plagiostom
um

 cinctum

Plagiostom
um

 striatum

Plicastom
a cuticulata

Vorticeros ijim
ai

Plagiostom
um

 vittatum

Plagiostom
um

 ochroleucum

Pseudostom
um

 klosterm
anni

Pseudostom
um

 quadrioculatum

C
ylindrostom

a fingalianum

C
ylindrostom

a gracilis

Pseudostom
um

 gracilis

U
lianinia m

ollissim
a

R
eisingeria hexaoculata

U
rastom

a cyprinae

Archiloa rivularis

N
em

ertinoides elongatus

Planocera m
ultitentaculata

N
otoplana koreana

N
otoplana australis

D
iscocelis tigrina

Pseudoceros tritriatus

Thysanozoon brocchii

G
eocentrophora sphyrocephala

G
eocentrophora baltica

M
icrostom

um
 lineare

M
acrostom

um
 tuba

Stenostom
um

 leucops aquariorum

Stenostom
um

 leucops

Eubostrichus parasitiferus

Eubostrichus topiarius

Eubostrichus dianae

C
hrom

adoropsis vivipara

D
esm

odora ovigera

Laxus oneistus

Laxus cosm
opolitus

Stilbonem
a m

ajum

R
obbea hyperm

nestra

Acanthopharynx m
icans

P
lectus aquatilis

Plectus acum
inatus

C
ruznem

a tripartitum

R
habditella axei

Pellioditis typica

R
habditis blum

i

R
habditis m

yriophila

H
aem

onchus placei

H
aem

onchus sim
ilis

H
aem

onchus contortus

N
em

atodirus battus

O
stertagia ostertagi

N
ippostrongylus brasiliensis

Syngam
us trachea

H
eterorhabditis bacteriophora

C
aenorhabditis briggsae

C
aenorhabditis elegans

C
aenorhabditis vulgaris

Pelodera strongyloides

Panagrellus redivivus

Teratorhabditis palm
arum

A
duncospiculum

 halicti

P
ristionchus lheritieri

D
iplogaster lethieri

S
trongyloides stercoralis

S
trongyloides ratti

S
teinernem

a carpocapsae

Zeldia punctata

C
ephalobus oryzae

M
eloidogyne arenaria

G
lobodera pallida

A
phelenchus avenae

P
seudoterranova decipiens

Terranova caballeroi

Toxocara canis

C
ontracaecum

 m
ultipapillatum

B
aylisascaris transfuga

A
scaris suum

Parascaris equorum

A
scaris lum

bricoides

B
aylisascaris procyonis

Toxascaris leonina
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The “cloud” forming  
the perimeter of this circle 

consists of the names 
of various species,  

visible only upon significant 
magnification. A curious 
reader might want to try 

to zoom in to search 
for where our species,  

Homo sapiens, is positioned.
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to declare which segment of the circle, and based on 
what criteria, might be rightfully considered the “pin-
nacle of creation.”

At the same time, this view highlights the many 
possible paths evolution can take. Not all of them are 
successful – biology is full of examples of organisms 
that turned out to be evolutionary dead ends, surviv-
ing only briefly or being poorly adapted. The same 
is true for technological evolution. In the twentieth 
century alone, there were numerous intriguing ideas 
that, for various reasons, failed to catch on.

Take, for example, the Cybersyn project – an orig-
inal attempt in Chile to create an early internet of 
sorts, developed between 1971 and 1973, which was 
abruptly cut short by a military coup. Or consider 
the rise of cybernetics in the mid-twentieth century, 
which often presented a radically dif ferent view 
on the roles of computers, humanity, and the envi-
ronment. Some cyberneticists did not want to limit 
computers to tasks like calculations, predictions, or 
work automation; in their vision, technology could 
significantly expand our horizons, rather than just 
passively offering new products to consume or pro-
ducing them autonomously. However, none of this 
came to fruition, as cybernetics lost a sort of evolu-
tionary race to the emerging field of artif icial intelli-
gence (which, interestingly, later adopted many ideas 
from cybernetics).

We do have an influence
Unlike blind biological evolution, which operates 
like a tinkerer with a “if it ain’t broke, don’t f ix it” 
mindset, technological progress relies primarily 
on human decision-making – though we, too, can 
be shortsighted. Ironically, this progress is by no 
means automatic or mechanical; it does not happen 
on its own. Instead, it results from a complex mix 
of factors – not just technological but also social 
and political.

The Industrial Revolution brought factories, but 
with them came child labor and terrible working 
conditions. In its early years, the new wealth mainly 
flowed to industrialists and economic inequalities 
soared. This situation ultimately fueled the struggle 
for what we now call labor rights, health and safety 
standards, and trade unions.

The development of artificial intelligence may fol-
low a similar path (and it has sometimes already done 
so). Digital technologies and AI are primarily driven 
by a handful of massive corporations that use innova-
tion to increase profits and consolidate control and/or 
power. Ironically, while AI’s growth is being driven by 
all of us who provide online data every day (as well as 
by a poorly paid army of workers in the Global South), 
much like in nineteenth-century England, the profits 

remain concentrated among a narrow oligopoly of 
tech companies.

These companies often seem indifferent to issues 
like the spread of fake news, deepfakes, and the ero-
sion of democratic processes. And, much like back 
in the nineteenth century, resistance to this digital 
monopolization is growing – consider last year’s strike 
by US screenwriters and actors against AI and stream-
ing platforms, or the recent (if sluggish) protests for 
media freedom in Poland.

Although people are not machines, in the clash 
against non-human technology, we may end up being 
reduced to something like machines – albeit as less 
efficient ones, easily replaced by newer, more effective 
alternatives. Yet, there’s nothing remotely wrong with 
striving to automate work: this drive is the outcome 
of a relatively recent tech/business consensus that has 
given rise to the very technologies we have today.

Humans has an influence on biological evolution, 
driving some species to extinction or breeding others 
on a massive scale. Analogously, humankind is also 

able to shape technological development (albeit by less 
drastic methods), which could indeed become a dem-
ocratic and democratizing tool or, as envisioned by 
the cyberneticists, expand our horizons in unexpected 
ways. But this will not be possible if crucial decisions 
are left in the hands of a small group of tech leaders 
self-assuredly convinced of their mission to “benefit 
all of humanity.”

These companies, already gargantuan and valued 
at record levels, are still constantly pursuing fur-
ther expansion. At the same time, their carbon foot-
print, particularly that of generative AI, is enormous 
(through hard to measure precisely). We are already 
now nearing the planet’s limits for such exploitation, 
as unrestrained growth cannot continue without con-
sequences.

These problems were unknown back at the start of 
the Industrial Revolution, which initiated the global 
processes of extracting (and burning) fossil fuels and 
automating labor. The “machinery question” is still 
awaiting resolution. If not now, then when? Another 
future is (still) possible. ■
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