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MAIN SUPPORTING
CHARACTERS

Radical innovations in automation and artificial intelligence
suggest that we are heading toward a future of work without
human workers. The Singularity Is Near,! hence experts have
rushed in to register the phenomenon. Call it The Second
Machine Age,? The Third Industrial Revolution,® The Fourth
Industrial Revolution,* the era of The Rise of the Robots,’ or
simply, The Inevitable;® whatever angle of interpretation is
taken, these authors speak of looming transformations in
how we live and work.

Certainly, our imaginary of contemporary produc-
tion and logistics is being built by seductive discourses of
de-dramatized, frictionless industry. Reminiscent of sci-
ence-fiction fantasies, reports of automated container port
terminals, smart factories, warehouse and delivery robots
for retail, data centers, farming, and indoor horticulture
project us into a world where automated mass production
and logistics are framed within slick, laboratory-like decors,
lit by yellow or pink LED lighting systems. Most interesting-
ly, these images circulate across media showing no trace of
labor-intensive activities in sight. Indeed, read on a superfi-
cial level, these spaces can easily be hailed as emblematic of
a Post-anthropocentric turn in architecture.”

As predicted by Marx in his “Fragment on Machines”
(1857), the changing relation between workers and machines
brought about by automation definitely seems to lead to
a condition in which the former are no longer the main ac-
tors of the production process. Yet, human beings did not
disappear in Marx’s picture, but were instead turned into
“conscious linkages” embedded in an automatic system of

Victor Mufioz Sanz

V HLAVNIVEDLEJS/ROLI...

Radikalniinovace v automatizaci a umélé
inteligenci nas posouvaji blize budoucnosti
prace bez lidskych pracovnika. Singularita
je blizko' a experti spéchaji tento feno-
mén zpracovat. Rikejme tomu druhy vék
stroji,? tfeti primyslova revoluce,® &tvrta
pramyslova revoluce,* éra nastupu robota®
¢i jednoduse néco ,nevyhnutelného“* at
pripustime jakykoliv Ghel pohledu, autofi
hovofi o pfichazejicich proménéach naseho
zpusobu zivota i prace.

Nasge predstava o souasnych metodach
vyroby a logistiky se zcela jisté povétsinou
zaklada na svadnych diskurzech, které ho-
vofi o hladkém a nedramatickém chodu
pramyslu. Podobné jako vize science ficti-
on,izpravy o automatizovanych kontejne-
rovych terminélech, chytrych tovarnach,
robotech pracujicich ve skladech i v ob-
chodech, datovych centrech, zemédélstvi
a pokojovém zahradni¢eni naim poodhaluji
svét,vnémzje automatizovana velkovyro-
ba alogistika vsazena do tthlednych, zdan-
livé laboratornich prostfedi, povét§inou
nasvicenych zlutymi ¢&i rizovymi LED
svételnymi systémy. Ze v§eho nejzajima-
véjsi je, Ze tyto obrazy kolujici v médiich
neukazuji ani jedinou znamku pracovné
naroénych tkona. Kdybychom tento fakt
méli chdpat povrchné, tak Ize tyto prostory
pojimat jako zafny ptiklad postantropo-
centrického obratu v architekture.”

Jak predpovédél Marx ve svém Frag-
mentu o strojich (1857), ménici se vztah
mezi délniky a stroji jako dusledek auto-
matizace pfinasi stav, ve kterém délnici jiz
nejsou hlavnimi aktéry vyrobniho proce-
su. Lidé v§ak z Marxova obrazu tak docela
nezmizeli, spiSe se z nich staly ,uvédomé&lé
¢lanky“integrované do automatického sys-
tému rtiznych ,mechanickych a intelektual-
nich organa“.® Do jaké miry znovunalezeny
feti$ robotické vynalézavosti, spole¢né se
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diverse “mechanical and intellectual organs.”® To what extent
does the proliferation of statistical projections of job losses
due to automation and the renewing of the fetish of robotic
ingenuity in the second decade of the 21t century reinforce
the myth of human obsolescence,” and therefore, de facto
renders human workers invisible?

To address this question, in this essay I will discuss mo-
dalities of human-machine assemblages, communication, and
reconfigurations within automated landscapes of horticul-
tural logistics and production. After providing a brief over-
view of how automation technologies are being deployed at
both the core and edge of the Central and Eastern European
(CEE) logistical space—also read as the German space-econ-
omy—I will put the focus on the later, in particular the Dutch
horticultural cluster of Westland in the Netherlands, where
Polish migrant workers and their everyday life are embedded
within the large technical systems which mirror the condi-
tions in logistics warehouses presented in this volume. I will
conclude with a reflection on what is at stake when, in con-
temporary narratives of automation, the omission persists
of those human beings who, even today, are still their main
supporting characters.

From Steel Cities to
the Glass City

Seen on a continental scale, logistical spaces form a multi-
national infrastructural system linking the CEE region and
its burgeoning industry of warehousing and logistics to the
main productive and logistical hubs in Western Europe. Of
the later, the South Wing (Zuidvleugel) of the Randstad in
the Netherlands, without doubt, stands out for its strategic
position and role: home of the number one European port,
Rotterdam, gate to the Meuse-Rhein and other transnational
logistic systems, and containing one of the most important re-
gions in the world for greenhouse horticulture, the Westland.
The spaces along this logistical chain have become testbeds
for automation technologies in the search for higher efficiency,
reliability, and lower labor costs. However, in the background
of those stories of reportedly high-tech environments, the
question of human labor seems to be the elephant in the
room—challenging all efforts to make it invisible in terms
of its impact beyond the productive space.

$ifenim zprav o budoucich ztratach pra-
covnich mist jako disledek automatizace,
posiluje v druhé dekadé jedenadvacaté-
ho stoleti mytus o nepotiebé lidské sily’
a nakolik de facto ¢ini lidské pracovniky
neviditelnymi?

Abych se k této otazce mohl blize vy-
jadrit, tak budu v této eseji hovotit o mo-
dalitach lidsko-strojovych asamblazi,
komunikaci a rekonfiguracich v ramci
automatizovanych krajin zemédélské lo-
gistiky a vyroby. Nejdfive nastinim, jakym
zplisobem jsou technologie uzivany jak vja-
dru, tak na periferii logistické zony stfedni
avychodniEvropy (CEE) — kterou Ize cha-
pat jako pole ptisobnosti némecké ekono-
miky — a pak se budu vénovat nizozemské-
mu zemédélskému clusteru Westland, kde
Casto migrujici polsti délnici pracuji a ziji
v ramci velkych technickych systémd, jez
jsou velmi blizké podminkam v logistickych
skladech, které fesitato publikace. Esej za-
kon¢im reflexi o tom, co se stane a o co pfi-
padné pfichazime, kdyZ soucasné narativy
o automatizaci i nadale opomijeji zminit
lidské bytosti, které v nich stéle jesté hraji
hlavni vedlejsi roli.

Od ocelového mésta
ke sklenénému

Pokud na né nahlizime v kontinentalnim
méfitku, tak logisticka centra tvofi multina-
rodniinfrastrukturalni systém, ktery pro-
pojuje region CEE a jeho rostouci pramysl
skladovani a logistiky s hlavnimi produké-
nimi a logistickymi centry zdpadni Evropy.
Mezi nimi je to predevsim ,jizni kiidlo“
(Zuidvleugel) Randstadu v Nizozemsku,
které je vyjimecné svou strategickou pozi-
ci aroli: jeho soucasti je nejvétsi evropsky
pristav Rotterdam, brana do Meuse-Rynska
a dalsich mezinarodnich logistickych sys-
tém veetné regionu Westland — jednoho
regiond. Prostory, které tento logisticky fe-
tézec lemuji, se staly testovaci plochou pro
automatizaci, ktera slibuje vyssi efektivitu,
spolehlivost a niz§i naklady. Av§ak v pozadi
téchto pribéhu, které jen oplyvaji zdanli-
vé high-tech prostfedimi, je otazka lidské
pracovnisily zjevné opomijena — soucasné
v8ak vzdoruje v§em pokustim o to, aby byla
redukovana a vméstnana do Skatulky, kde
by nabyla vyznamu pouze jako soucast vy-
robniho prostfedi.
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Although from time to time videos of roomba-like robots
frantically moving boxes in so-called fulfillment centers, the
warehouse logistics for retail and e-commerce, including
those in CEE countries, largely rely on hybrid human-ma-
chine systems. Workers are embedded in an assembly of algo-
rithms, smart shelves, and a collection of wearables and other
devices for “enhancing” productivity. Reports on the working
conditions of Amazon warehouse employees in Poland reveal
non-stop workdays, standing and walking several kilometers,
enacting repetitive movements, lifting and carrying heavy
goods and pushing heavy carts.' Performance is monitored
through scanners, with Amazon’s system tracking “the rates
of each individual associate’s productivity and automatically
generates any warnings or terminations regarding quality
or productivity without input from supervisors,” internal
documents revealed." To soften what Suchman identified as
asymmetries between humans and control devices as “inter-
actional partners,”'? the warehouse systems’ way of reducing
the active time of work in making sense of the interface of
these devicesis to deny workers’ interactional competences:
using non-language-dependant platforms, haptic technol-
ogies, or voice commands. Such denial of workers’ agency
in certain automated environments highlights the use of
alienation and deskilling to limit workers’ capacity to resist
subordination—emptying labor of meaning and autonomy—
and keep the machine running and communication flowing.
In the words of a Polish Amazon worker: “ People are treated
like machines. But even machines fail and stand still. We are
not allowed to do that.”3

At the point of entry for many of the goods eventual-
ly reaching those warehouses, In the port of Rotterdam,
traditional container-port terminals are being replaced
by automated ones. Located in the latest port extension,
Maasvlakte 2, these terminals are the flagship projects for
the city’s larger ambition, namely to become the smartest
and greenest port in the world.

Strict demands for sustainability and efficiency imposed on
the companies operating these terminals have rendered the
use of automation technologies inevitable. In this automat-
ed infrastructure, self-driving vehicles, automated cranes,
are supervised by office workers seated in control rooms. In
contrast to the warehouse workers at the end of the logis-
tical chain, in the port terminal control room the decisions

Ackoliv ¢as od ¢asu mizeme vidét videa
malych roboti typu roomba, jak v distri-
buénich centrech pfekotné pfepravuji kra-
bice s vécmi, logistika sklad® pro obchody
a e-shopy, a to v€etné téch nachazejicich
se v zemich CEE, stale spoléha na hybrid-
ni lidsko-strojni systémy. Pracovnici jsou
integrovani do asamblaze algoritmii, chyt-
rych polic, nositelnych senzort a jinych za-
fizeni pro ,zvySeni produktivity®. Zpravy
ohledné pracovnich podminek zamést-
nanct Amazonu v Polsku poukazuji na
absenci odpocinkovych dnfi, stani a cho-
zeni mnoha kilometrii za den, opakovani
stale stejnych pohybovych choreografii,
zvedani a pfenaseni tézkého zbozi a tla-
Ceni tézkych vozik.!” Interni dokumenty
Amazonu odhaluji, Ze produktivita se méfi
pomoci skenerti a systém Amazonu sleduje
wproduktivitu kazdého spolupracovnika
aautomaticky generuje jakakoli varovani ¢i
tresty tykajici se kvality a produktivity, a to
bezjakéhokoli vstupu od pfimych nadfize-
nych“!" Aby doslo k vyhlazeni asymetrie,
ktera podle Suchmana definuje vztah mezi
lidmi a stroji jako vzdjemné ,interagujicimi
partnery“'? tak systém skladi§té omezu-
je ¢as potfebny pro pochopeni rozhrani
téchto zafizeni, ¢imz svym pracovnikiim
odpira interakéni kompetence. Uzivanim
haptickych technologii, hlasovych instruk-
ci &i platforem, které nejsou jakkoli zavis-
1é na uzivani konkrétniho jazyka, odepira
pracujicim védomé vstupy a poukazuje na
problém odcizeni a ztraty kvalifikace nebo-
li deskilling, které pak vedou k poddajnému
pracovnimu tymu. Ackoliv takovy tym drzi
masinerii stroju a komunikace v chodu,
jeho prace pak ztraci smysl a autonomii.
Slovy polského zaméstnance Amazonu:
»S lidmi se zachazijako se stroji. Ale i stro-
je ob&as selZzou a prestanou fungovat. My
jsme nemohli ani to.“"?

V mistech, ze kterych zbozi nakonec
putuje do sklad®, napfiklad do téch v ro-
tterdamském pfistavu, se tradi¢ni kontej-
nerové terminaly ménina automatizované.
V Maasvlakte 2, nejnovéjsim sektoru toho-
to pfistavu, jsou takové terminaly vykladni
skfini pro $ir§i zaméry mésta, které planuje
stat se nejchytfej$im a nejzelenéjsim pfi-
stavem na svété.

Na firmy, které tyto terminaly spra-
vuji, jsou kladeny pfisné naroky ohledné
udrzitelnosti a efektivity a vtomto ohledu
se automatizace jevi jako nevyhnutelna.
V této automatizované infrastruktufe jsou
autonomni auta i automatizované jefaby
sledovany pouze zaméstnanci z kancela-
i a kontrolnich stanovist. V porovnani
se zaméstnanci skladi na samém konci
logistického fetézce se rozhodnuti, ktera
v pfistavni centrale padnou a kterd se mo-
hou tykat materiald, prostorové organizace
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affecting materials, spatial organization, and furniture are
based on ergonomic studies and high standards for environ-
mental comfort. “Operators are not static robots...”—a com-
mercial document by their supplier ABB reads—*...they are
human beings who thrive on variety, stimulation, activity and
choice™* and as such, they will eventually be able to personal-
ize their workspace with the touch of a RFID wristband." The
apparently smooth entrance of automation in the port was
rapidly challenged by unresolved labor issues. Port workers
whose position was made obsolete went on strike for a more
fair transition to unemployment. After long negotiations, tem-
porary measures were taken to avoid forced layoffs in the
container sector before 2020, estimated at a cost of around
53 to 60 million euros.!®

Adjacent to the port, in the municipality of Westland—
also known as the “Glass City”—greenhouse horticultural
production employs all kinds of automated systems of envi-
ronmental control and other machines. Yet, similarly to the CEE
warehouses, this industry is ultimately sustained by routinized
human work, increasingly carried out since the last ten years by
foreign workers, in particular from Poland. With labor practices
notably mirroring their aluminum and steel counterparts in
the European hinterland, the study of the organization and
management of human and machine labor within Dutch hor-
ticultural production that follows will show how, interestingly,
at both ends of the CEE logistical space—core and periphery—
high and low tech merge in stories of the “automation,” and the
exploitation, of a common pool of human labor.

Hybrid Automatons
Under Glass Sheds

Dutch agricultural and farming practices have been praised,
presented, and promoted worldwide, through articles, on-
line movies, research projects, and exhibitions as a blueprint
for the future of food production.” Like insects attracted to
a light bulb, cameras mainly turn their attention towards the
bright, endless and rather featureless spaces where Dutch
horticulture takes place. Enclosed under a succession of glass
gable roofs and white metallic structures, rows of plants on
mechanically moving pots and trays extend ad infinitum—
pieces of nature brought inside an artificial world where they
are automatically irrigated, fed with fertilizers and carbon

a vybaveni, zakladaji na ergonomickych
studiich a vysokych narocich na okolni
prostiedi. ,Operatofi nejsou static¢ti robo-
ti...“ — fika obchodni pamflet dodavatele
AAB — ,jsou to lidské bytosti, které potie-
buji raznorodost, vzruch, kreativitu a vol-
bu“* a pozdéji si budou moci své pracovni
prostfedi sami personalizovat pouhym do-
tknutise svého RFID ndramku.” Zdanlivé
hladky vstup automatizace do pfistavu
v$ak narazil na nedofe$ené pracovni pod-
minky zaméstnanct. Pracovnici pfistava,
jejichz prace byla najednou nadbyteéna,
zaclali stavkovat za spravedlivéjsi pfechod
do stavu nezaméstnanosti. Po dlouhych vy-
jednavéanich byla pfijata do¢asna opatfeni,
ktera by v kontejnerovém sektoru, jenz se
ceni zhruba na 53 az 60 milionti eur, do
roku 2020 zamezila nucenym vypovédim.'®

Nedaleko pfistavu leziregion Westland —
kterému se Casto prezdiva ,sklenéné mésto
—, kde zemédélska vyroba vyuziva razné
typy stroji a automatickych systéma pro
tizeni podminek prostiedi ve sklenicich.
Podobné jako tomu je u skladist v CEE,
tento pramysl ale pfevazné stoji na rutin-
nilidské pracovni sile, ktera za poslednich
deset let ¢im dal tim vice pochaziz fad za-
hraniénich pracovnikd, pfevazné z Polska.
Pracovni praktiky notné pfipominaji ty,
které Ize vidét v aluminiovych a ocelovych
dvojéatech rozesetych na evropské perife-
rii. Nasledujici studie, vénovana organizaci
amanagementu lidské a strojni prace v ni-
zozemské zemédeélské produkei, zajimavym
zpusobem ukaze, jak se v pfibézich o ,au-
tomatizaci na obou koncich logistického
prostoru CEE — tedy v jadruina periferii —
propojuje high-tech s low-techem a jakou
roli v ni hraji tytéZ demografické skupiny
lidskych pracovnikd, které jsou k této praci
vyuzivany.

Hybridni automaty ve

sklenénych stavenich
Nizozemské zemédélské praktiky byly po
celém svété prezentovany, vychvalovany
a propagovany jako budouci model ze-
médeélské produkce, a to v tisku, filmech,
védeckych projektech a na vystavach."”
Podobné jako hmyz, ktery pfivabi rozsvi-
cena zarovka, se kamery prevazné to¢i za
svétlymi, nekone¢nymi a pomérné fadnimi
prostory, v nichz se nizozemské péstova-
ni odehrava. Radky plodin, mechanicky
posouvané v kvétinacich a paletach, se
tadhnou zdanlivé donekone¢na — jsou to
kousky pfirody uzaviené v umélém svété,
ve kterém jsou automaticky zavlazovany,
krmeny hnojivem a oxidem uhli¢itym, te-
pelné zajistény a dnem i noci osvétlovany.
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dioxide, thermally regulated, and lit day and night. From
time to time, a person appears in these deserted landscapes.
Sometimes it is the business owner, walking alone with pride
as the camera zooms out and pans, to enhance the epic na-
ture of his undertaking. In other occasions, it is an intriguing
character, wearing a white coat, white bouffant cap, latex
gloves, and protective eyewear as they examine with clinical
precision the growing crops.

Without question, the collection of mechanical and
digital systems in automated greenhouses reduce the need
for labor, and optimize production and internal logistics.
The shading and openings in the building envelope, and
the control of energy and substance flowing into the wir-
ing and piping are equally automated to create the perfect
interior environment for plants. Ventilation, temperature,
lighting, fertilization, and irrigation can be totally controlled
by the grower at the click of a mouse or via a smartphone
app.’® Flower and ornamental plants grow in pots—of hex-
agonal shape, to be more space-efficient—which are placed
by automated potting equipment on rolling benches, that
is, platforms sliding on tracks that allow for movement in
two dimensions impulsed by automated shuttles. Overhead
cranes streamline the transport of both empty and full of
plant containers. Their movement in three dimensions al-
lows for rearranging the metallic trays as needed, bringing
them in and out of the growing space, or from one climate
compartment to the other during different growth phases.

Multiple complex logistics flows can quickly react to
flexible supply and customers’ demands, giving the manager

Overhead crane transporting a container
in the orchid growing area of an automated
glasshouse. Photo: Author, 2018.

Vysuty jefab zdvihajici kontejner v prostoréach
péstirny orchideji automatizovaného skleniku.
Foto: autor, 2018.

Obcas se v téchto opusténych mistech obje-
viiclovék. Nékdy jde o vlastnika,jenz hrdé
kraciprostorem, zatimco ho kamera sleduje
azaméfuje tak,aby dala vyniknout vpravdé
epické povaze celého podniku. Jindy jde
o zajimavou postavu odénou v bilém plasti,
bilé igelitové Cepici, latexovych rukavicich
a ochrannych brylich, ktera s klinickou
presnosti zkouma rostouci plodiny.
Soubor mechanickych a digitalnich
systémd v téchto automatizovanych skle-
nicich zcela jisté omezuje potfebu prace
a optimalizuje vyrobu a interni logistiku.
Zastinéni a svételnost této budovy stej-
né jako tok energii a latek, které koluji
v jejich rozvodech a trubkach, jsou auto-
matizované a maji za tikol vytvofit v in-
teriéru co mozna nejlepsi podminky pro
rast plodin. Ventilace, teplota, svételnost,
hnojenia zavodriovani mohou byt také plné
pod kontrolou péstitelky, a to tfeba i skrze
aplikaci v jejim chytrém telefonu.'® Aby se
Setfilo mistem, rostou kvétiny a okrasné
rostliny v Sestisténnych kvétinacich, které
jsou pokladany pomoci dynamickych polic,
tedy platforem, které jezdi po kolejnicich
a ve dvou dimenzich s nimi Ize pohybovat
za pomoci automatizovanych dopravnika.
Visuté jefaby pak pfepravu prazdnychipl-
nych kvétina¢a jesté zefektiviiuji, nebot je-
jich schopnost hybat se ve tfech dimenzich
umoziuje kladeni kovovych tact tam, kde
jsou potfeba — at uz do haly, kde rostliny
dortstaji, ¢i do raznych péstiren, které
oSetfuji jejich jednotlivé riistové faze.
Mnohacetné a komplexni logistiky
jsou schopny rychle reagovat na flexibilni
dodavku a zdkaznickou poptavku a umoz-
nuji manazerovi okamzity pristup ke véem
kontejnerim, které jsou na dosah ramene
jetabu, coz umoznuje splnéni objednavky.
Systém vede k nalezeni optimalniho vy-
uziti prostoru ve skleniku, kde tacy plné
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immediate access to all the containers within the cranes’
reach to fulfill a specific order. The system leads to an optimal
space usage in the greenhouse, where trays full of flowers
and plants form a continuous horizontal surface floating
above the actual ground. Walking aisles at ground level are
unnecessary; catwalks running parallel to the trajectories
of the cranes are the only way for a person to get somewhat
close to the growing plants. Transport lines or conveyor belts
are used to move pots from the large trays to the sorting
and packaging areas. Automated sorting systems, mostly
used in orchid and annual potted plant production, classify
products based on their height, color, number of buds, stems,
blooms, and branches. This categorization is based on the
automated 3D scanning of pots by specialized phenotyp-
ing machines—“Sorting pot plants calls for a very precise
[and probably expensive| eye. Growers who set high sorting
standards therefore prefer an automatic eye.”"

Yet, in spite of the unceasing growths in productivity
enabled by such automated systems, human workers are still
a fundamental component participating in the great produc-
tive assemblage. While most of the heavy and labor-intensive
work is taken off human hands, at either ends of the many
conveyor belts, stationary human operators sit or stand in
workstations performing numerous repetitive tasks: juve-
nile shoots are planted in trays and placed manually; viable
shoots are transferred and planted manually in pots; sticks
are manually fixed to support the growth of the stem; pots
are later manually packed in preparation for their delivery
to auction houses and clients.

In fact, despite advances in artificial intelligence, ma-
chine learning, and robotic systems, at the present moment
it is only humans that can handle unexpected incidents or
carefully and swiftly manipulate the delicate specimens
growing in a greenhouse. Physical flexibility, dexterity, and
sensorimotor skills are constraints that computing power
and mechanical limitations cannot yet overcome. The quo-
tidian, non-described character of activities as deleafing,
attachinga stem to a stick, deciding whether a tomato is ripe
or of good quality, handling it without damage, and placing
it in a box exemplify the challenges for systems designers in
automating human abilities. These difficulties can be related
to Michael Polanyi’s notion of tacit knowledge. As such, the
activities dependent on sensorimotor skills, decision-making,

kvétin a rostlin tvofi nepfetrzity horizon-
talni povrch, ktery se zdanlivé vznasi nad
opravdovou podlahou. Uli¢ky pro chozeni
na arovni podlahy jsou zbyte¢né; visuté
mistky, které vedou rovnobézné k tra-
jektoriim jefabu, vsak lidem umoziuji se
asporti trochu pfiblizit k rostlindm. Pro
pfesun kvétinaéa z velkych tact do mist,
kde jsou pak roztfidény a baleny, se pou-
zivaji transportni koridory a bézici pasy.
Automatické rozfazovaci systémy, které se
prevazné pouzivaji pro orchideje ajednole-
té kvétinacové rostliny, rozfazuji produkt
podle vysky, barvy, poétu pupent, stonkd,
kvétin a vétvi. Tuto kategorizaci umozuji
specializované fenotypické stroje, které po-
fizuji automatizovany 3D snimek kvétina-
&t — ,Tiidéni rostlin v kvétinacich si zada
velmi pfesny [a nejspise také drahy] zrak.
I proto péstitelé, ktefi maji vysoké naroky
na tfidéni, preferuji automatizované oko.“"”

Navzdory pokrokiim v produktivité
umoznénymi takto automatizovanymi
systémy jsou lidsti pracovnici stale nezbyt-
nou soucasti celé produktivni asamblaze.
Zatimco vétsina tézké a naro¢né prace je
z lidskych rukou odnata, na kazdém kon-
ci mnoha béZicich past stoji nebo sedi na
pracovistich s mnoha druhy stale se opa-
kujicich tkolt lidé: mladé vyhonky jsou
manualné sazeny a pfesouvany, zivouci
vyhonky jsou manuélné pfesazovany,
podptrné ty¢ky jsou manualné pfipeviio-
vany jako podpora ke stonkiim a kvétinace
jsou pozdé&ji manualné baleny za Gicelem
dorueni do aukénich sala a ke klientm.

I pfes pokroky v oblasti umélé inteligen-
ce, strojového u€enia robotickych systémua
jsou to momentalné predevsim stale lidé,
ktefijako jedini mohou fesit nepredvidatel-
né problémy, nebo opatrné a rychle hybat
s jemnymi druhy, které ve skleniku rostou.
Fyzicka flexibilita, mr§tnost a senzomo-
torické dovednosti jsou hlavni omezenti,
kterd komputaéni procesy a mechanicka
omezenijesté nedovedou prekonat. V§edni
a Casto opomijené prace, jako je odlistova-
ni, pfivazani stonku k latce, rozhodnuti,
zdaje rajCejiz zralé, nebo zda ma spravnou
kvalitu, a pak schopnost ho neposkodit pti
manipulaci a vkladani do krabice, to vSe
jsou vyzvy, kterym systémovi designéfi
v pokusu o automatizaci lidskych doved-
nosti musi elit. Tyto tézkosti jsou tizce
provazané s tim, co Michael Polanyi nazval
implicitnim védénim. To predpoklada, ze
akony, které se spoléhaji na senzomoto-
rické dovednosti, rozhodovani a origina-
litu, se dé&ji bez schopnosti je vysvétlit,
tedy implicitné; konkrétni procesy, které
umoziuji je splnit, jsou povétsinou skryté —
lidé prosté védi, jak dany tkon vykonat, ale
nedovedou ho racionalné vysvétlit, a proto
neni mozné ho ani bez nesmirné vypocetni
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and originality are performed tacitly; the actual processes
of how they are accomplished are actually unknown—hu-
mans simply know how to do the activity, but cannot ex-
plain it rationally, and therefore it cannot be scripted and
automated without enormous complexity.?’ Put simply: “we
can know more than we can tell,” especially to a robotics
engineer.”!

While this could be seen as a defeat for both science and
capitalists, paradoxically, it leads to economic success. The
truth is that “tasks that cannot be substituted by automation
are generally complemented by it,” and artifacts in general,
to improve productivity and optimize work processes. “If so,
productivity improvements in one set of [not yet automat-
able] tasks almost necessarily increase the economic value
of the remaining tasks.”?? Feasibility studies are done prior
to an investment to determine the profitability and layout
of automated workplaces, accounting for costs and equip-
ment and determining the return on investment: verifying
the extent to which these solutions lead to reduced process
time of human and machine labor and fixed costs, and thus
anincrease in productivity. Given this paradox and the risks
associated with high investments, fully automated green-
houses are currently unlikely.

Tagging, Tracking
Increasing efficiency and maximizing the exploitation of the
value of human labor, and, as a result, maximizing the eco-
nomic value added to the automated system, have resulted

Workstations where sticks are manually fixed
to support the growth of the stem of an orchid.
Photo: Author, 2018.

Pracovni stanovisté, kde se stonky orchideji
manudliné vazou k latkam, aby se podpofil
jejich rtst. Foto: autor, 2018.

komplexity naprogramovat a automatizo-
vat.?’ Jednoduse fe€eno: ,Vime vic, nez
jsme schopni sdélit,“ a to zvlasté inzenyrovi
pracujicimu v odvétvi robotiky.!
Zatimco tento fakt lze chapat jako
prohru pro védce i pro kapitalisty, je pa-
radoxni, Ze to spiSe vede k ekonomickému
Gspéchu. Pravdou zlistava, ze ,ty tkoly,
které nelze automatizaci nahradit, ji vel-
mi ¢asto vyuzivaji aspon Castecné“, a to
za Géelem zvyseni produktivity a optima-
lizace vyrobnich procest. ,Pokud tomu tak
je,zvyseni produktivity v jedné sadé [jesté
neautomatizovanych| tkold zcela jist& zvy-
$i ekonomickou hodnotu kol zbylych.“*
Investicim vzdy pfedchazi studie provedi-
telnosti, které maji za tikol zjistit vynosnost
a rozvrzeni automatizovanych pracovist
azohlednit vnich budoucivydaje a vybavu,
stejné jako zjistit navratnost investice. Tato
data se pak pouzivaji ke zjisténi a zrych-
leni lidské a strojové prace stejné jako
ke snizeni fixnich nakladd, coz pak vede
ke zvysené produktivité. S pfihlédnutim
k tomuto paradoxu a k rizik(im, ktera jsou
s takto vysokymi investicemi spojen4, tak
zistavd moznost plné automatizovanych
sklenik® velmi nepravdépodobna.

Tagovani, sledovani
Zvyseni efektivity a maximalizace hodnoty
lidské prace a s tim spojend maximalizace
ekonomické hodnoty automatizovaného
systému se dale odrazi v zavedeni mnoha
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in the deployment of several strategies for cost-cutting,
time-saving and control. Companies providing such services,
for instance WPS or Priva, perpetuate Taylorist logics in the
production floor. To undertake efficiency analysis, companies
are expected to disassemble the processes into its separate
activities, which then must be evaluated individually. This
minute subdivision of tasks—isolating human action with-
in the assembly of machines—is the “most effective way to
see whether any improvements can be implemented,” either
“by applying a more efficient method, by adapting internal
or external logistics or by [further| automating specific
operations.”*

A gain of two seconds of processing time per plant per
person can mean thousands of euros saved, the white papers
published by these companies state. However, the systems
perspective is never abandoned: potential efficiency gains in
potting workstations may be hindered by slower processing
times in packing, thus, for example, planning buffers must
be considered. In the end, the problem could well be in the
sequence of actions, the inefficient layout of the workplace,
poor coordination and communication, lengthy or overlap-
ping logistics routes, or even in environmental factors (light,
temperature, sound), ergonomics or failure to address the
disposition of personnel to certain tasks. In the end, it is not
about increasing the overall speed of the production line, but
achieving seamless and unobstructed continuity.

It does not matter whether human workers are station-
ary or moving: technological solutions have been developed
to track and control them. While employees are processing
pot plants sitting in their “ergonomic” working positions,**
information on their contribution to the system is collected
via the common element passing through all workstations:
the plants. The pots have Radio Frequency Identification-tags
(RFID-tags) that collect all sort of information, both about
the plant itself (based on 3D scans) and about the position
of the plant with respect to the process in a given time. Once
it is transferred to the registration software, the manager
can gain a real-time, detailed and reliable picture of space
utilization, stocks, and potential bottlenecks.

When workers are not stationary, mostly in vegeta-
ble growing undertakings, productivity is assessed via de-
vices that register and supervise performance and work-
ing time. For example, with the Priva FS Reader, a non

strategii pro snizovani nakladd, Setfe-
ni ¢asu a zlep$eni kontroly. Firmy, které
nabizeji podobné sluzby, naptiklad WPS
¢i Priva, posouvaji tayloristickou logiku
vyrobni linky jesté dale. Casto se od firem
oCekava, ze ve snaze prezkoumat svou efek-
tivitu rozeberou celistvé procesy na jejich
dil¢i akony, které pak jednotlivé vyhod-
noti. Toto jemné rozdéleni tkold — které
izoluje lidskou aktivitu od prace strojii — je
Lnejefektivnéjsi zpusob, jak zjistit, zda lze
docilit zlep$eni, a to bud ,implementaci
efektivnéj$i metody adaptace vnitfni ¢i
vné&jsi logistiky, nebo skrze [dalsi] auto-
matizaci konkrétnich operaci.“*

Podle projektovych specifik téchto fi-
rem muze zrychleni o dvé sekundy na jed-
nom tkonu na rostlinu znamenat usetfeni
tisict eur. AvSak systémovy pohled na véc
se nikdy nevytraci: pripadné zvySeni efek-
tivity ve fazi sdzeni do kvétina¢a muaze byt
vykoupeno pomalej$im balenim, takze je
tfeba v ramci vyroby napfiklad zvazit za-
vedenivyrovnavacich procest. Ve vysledku
muze problém spocivat spiSe v posloupnos-
ti akont, neefektivnim navrZeni pracovisté,
$patné koordinaci a komunikaci, pomalych
a prekryvajicich se logistickych cestach,
v parametrech prostfedi (svétlo, teplota,
zvuk), ergonomice nebo neschopnosti ur-
¢it, kdo z personalu ma predpoklady k ja-
kym ¢innostem. Nakonec nejde ani tolik
o zvy$eni celkové rychlosti vyrobni linky
jako spiSe o docileni jeji hladké a ni¢im
nerusené plynulosti.

NezaleZi na tom, zda 1idsti pracovnici
zustavaji na misté ¢i se hybou po prosto-
ru: existuji technologicka feseni, ktera je
sleduji a kontroluji. Zatimco zaméstnanci
usazeni ve svych ,ergonomickych“ praco-
vistich vkladaji rostliny do kvétinaéa,**
jsou informace ohledné jejich vkladu do
systému sbirany skrze rostliny samotné,
tedy skrze jedinou polozku, ktera putuje
pres vSechna pracovisté. Kvétinace maji
totiz markery pro identifikaci na radiové
frekvenci neboli RFID, které sbiraji vSechny
mozné informace jak o rostliné samotné
(na zakladé 3D snimani), tak o jeji pozici
v ramci danych procesu v ¢ase. Jakmile
jsou tyto informace zaneseny do regist-
raéniho softwaru, ziskadvd manazer oka-
mZzity, spolehlivy a velmi detailni pfehled
o vyuzivani prostoru, zasob a pfipadnych
problémech.

KdyZ pracovnici nestoji na misté,
tedy pfevazné ve chvilich, kdy se vénuji
vegetacnimu ruastu, je jejich produktivita
vyhodnocovdna pomoci zafizeni, které
zaznamenava a dohlizi na vykon a ¢as
straveny na daném tkolu. Naptiklad Priva
FS Reader, coz je jednoduchy RFID skener,
ktery neni zavisly na fe¢ovych znacich,
umoziluje pracovnikiim zaznamenat své
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language-dependent, easy to operate RFID scanner, workers
tag their employee ID, activity, location on the planting row,
container used, the start and end of a break, etc. Sent wire-
lessly to a central computer, the data allows management to
monitor real-time labor and production. The WiFi network
in the greenhouse becomes an infrastructure as important
as the light, ventilation, and water systems. Human activity
is disaggregated into a series of parameters to be compared
against an average in “tactical reports” retrieved by the man-
ager from a smartphone. If traditionally those desirable traits
of the good employee were spotted, with subjectivity, by floor
managers, in this increasingly non-human process it is algo-
rithms that decide who should be higher up in the rankings.?

Instead of assessing workers by subjective parameters,
such as collegiality or positive attitude, their value is matched
to the amount of tomatoes or peppers picked, as measured
in crates of five or ten kilograms, per hectare, per square
meter, in absolute numbers and by percentage, in relation to
the season, crop type, and to what is planned and expected
per day and week versus what is achieved—and similarly for
leaf cutting and removal, hanging hooks, or clipping plants.
With the help of the same device, workers also need to report
the presence of fungus, faulty produce or mal-functioning
drainage and watering systems. Crossed with environmental
data, with these data the machine assesses the progress,
performance, and quality of their work per hour.

The collected data is shared and displayed qualitatively
and quantitatively in the screens, urging workers to improve
their performance and increase their efforts. The system
automatically recalculates the pay of each worker based on
performance or volume of collected produce. In the narrative
of the entrepreneurs, data can motivate workers to do their
best, as much as possible. Nonetheless, under the guise of
a motivational purpose, the recording real-time of labor and
harvesting times and output in the management information
systems allows identification of mistakes and underperform-
inglaborers throughout the process.?* Humans become akin
to robots measured only by performance indicators on dash-
boards on the computer. The system will warn the manager
of the presence of any “faulty unit” to, on the one hand to
recalculate the forecasts of production, and, on the other
to make an informed decision on who will, and will not, be
rehired the following harvesting season.

identifika¢ni parametry, ¢innost, pozici
na pracovisti, uzivany kontejner, zacatek
a konec pauzy atd. Tato data se pak bez-
dratové posilaji do centralniho pocitace
aumoznuji manazeram v redlném Case sle-
dovat pracovni procesy a vyrobu. Sit WiFi
se pak ve skleniku stava stejné zasadni po-
lozkou infrastruktury, jako je tfeba svétlo,
ventilace a vodni systémy. Lidska aktivita
jerozloZena na sérii parametr, které jsou
porovnany s primérem zanesenym v ,tak-
tickych zpravach®, k nimz ma manazer pfi-
stup skrze svtij smartphone. V tomto ¢im
dal vice odlid$ténéjsim prostiedije algorit-
mus také prvni, co za¢ne pozorovat tradi¢-
né pozitivni kvality jistého zaméstnance,
¢imz tedy potazmo rozhoduje, kdo by mél
byt povysen.?®

Misto toho, aby byli zaméstnanci hod-
noceni na zakladé subjektivnich parame-
trii, jako je tfeba kolegialita ¢i pozitivni
pfistup, jejejich hodnota pfimo propojena
s objemem rajlat ¢i paprik, které nasbira-
jianaskladaji do beden po péti az deseti
kilogramech, na hektar, na metr ¢tverec-
ni, v absolutnich ¢&islech a procentech,
v navaznosti na roéni obdobi, typ plodiny
avporovnanis predpokladanym vynosem
pro ten dany den ¢&i tyden — a totéz plati
prostiihania trhanilistd, véseni ¢i zastfi-
héavani. Pomoci stejného pfistroje mohou
pak zaméstnanci hlasit pfitomnost plisné,
$patného plodu ¢i nefungujiciho odtoku
¢i zavodnovaciho systému. Stroj pak v po-
rovnanis daty o prostfedi vyhodnotijejich
pokrok, vykon a kvalitu jejich prace najed-
notky na hodinu.

Nasbirana data jsou sdilena a kva-
litativné i kvantitativné zndzornéna na
obrazovkach, které nabadaji pracovniky
k vétsiaktivité a zlepSenijejich vykonnosti.
Systém pak automaticky znovu spocita vy-
platu kazdého jednotlivého pracovnika na
zakladé jeho vykonu a nasbiranych plodin.
Podnikatelsky narativ fik4, Ze data mohou
motivovat pracovniky k nejlepsim vyko-
niim. Av§ak pod slupkou zdanlivé motivace
umoziuje okamzity Casovy zdznam prace,
sklizné a vykonu managementu vyhodnotit
chyby a identifikovat ty pracovniky, ktefi
nesplnuji v ramei celého procesu kvotu.?®
Lidé se tedy timto zptsobem podobaji ro-
botim a jsou hodnoceni pouze ukazateli
vykonu sdélovanymi po¢itacovymi moni-
tory. Systém pak manazera upozoriiuje na
jakykoli ,vadny ¢lanek®, a to nejen proto,
aby mohl znovu pfepocitat predpokladany
vynos, ale také vyhodnotit, kdo bude na
pristi sklizen znovu zaméstnan a kdo ne.

Tlak na zpracovani co nejvétsiho po-
¢turostlin na hodinu je vidétina zptisobu,
jakym se pracovnici hybou skrze prostor
skleniku. Pracuji v budovach, které ¢asto
méfi pres sedmndact hektard, a toalety
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The pressure for processing more plants per hour is
evident in how operators move in the space of the green-
house. Working in buildings sometimes larger than seven-
teen hectares and maybe having to reach a toilet or lunch
break spot 600 meters away, cycling along alleys to go back
and forth becomes the only way of keeping the expected
working pace.

Prosze Zawsze Zamykaé Drzwi

“Please keep the door closed” written in both Polish and
Dutch reads on the paper fixed to the large gate separating
the light-filled visitor’s reception and flower store from an
improvised coffee corner adjoining the manipulation and
packaging area of the automated greenhouse of one of the
largest orchid growers in Westland. White-boards with
tasks distributions and screen recordings of labor perfor-
mance software show spreadsheets with Jarostaws, Tomaszs,
Renatas, Krys, or Anabellas, among very few Jeroens, or Jens.
Around 12,000 Polish citizens work in Westland, particularly
in greenhouse horticulture—logistics and packaging being
the other jobs they come for. Workers from Romania, Ukraine
or Moldova are also on the rise (thus the non-language de-
pendent devices mentioned above). The reasons for this are
threefold: lower labor costs, easy movement of labor across
European countries, and the difficulty companies have with
recruiting cheap Dutch labor.

To avoid labor shortages, horticultural, and related
logistics companies subcontract recruitment agencies. These

Screen capture of “Priva FS Performance
correction and validation function English,”
YouTube, May 13, 2014.

Screenshot z videa Priva FS Performance
correction and validation function English,
YouTube, 13.52014.

¢i obéd od nich mohou byt vzdéaleny az
600 metra. Naplanovat si trasu tak, aby
¢lovék chodil tam a zpét, maze byt tedy
jediny zpusob, jak docilit vyzadovaného
pracovniho tempa.

Prosze Zawsze Zamykac¢ Drzwi

Na ceduli povésené na velké brané, kterd
rozdéluje prosvétlené centrum pro na-
v§tévniky a obchod s kvétinami, je napsa-
no ,Prosim zavirejte dvefe“ nizozemsky
i polsky. Improvizovany stanek s kavou
stoji na rohu vedle manipulaéni a balici
zO6ny automatizovaného skleniku patfici-
mu jednomu z nejvétsich péstitelii orchideji
ve Westlandu. Bilé tabule, na nichz je vy-
psan harmonogram préce, a obrazovky se
softwarem monitorujicim pracovni vykon
jsou plné jmen, jako Jarostaw, Tomasz,
Renata, Krys ¢i Anabella, a 1ze vidét jen par
Jeroend ¢i Jenst. Ve Westlandu pracuje
asi 12 000 Polaku pievazné ve skleniko-
vém zemédélstvi — logistika a baleni jsou
dalsi typy prace, které je sem Casto pfive-
dou. Pracovnikt z Rumunska, Ukrajiny ¢i
Moldavie také pfibyva (i z tohoto dtvodu
nejsou uzivana zarizeni zavisla na jazyce,
jak uZ bylo zminéno vyse). Jsou pro to tfi
dtivody: niz§i pracovni naklady, jednodu-
chy pfesun pracovni sily v rdmci Evropy
a nesnaze nizozemskych firem zaméstnat
levnou nizozemskou pracovni silu.

Aby se predeslo nedostatku pracovni-
ki, tak si zemédélské a pribuzné logistic-
ké firmy najimaji subdodavatele ve formé
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act as intermediaries connecting foreign workers, through
the internet or their offices abroad, with jobs offered in
horticulture, agriculture, production, logistics and technic.
Jobs in a “solid workplace” are offered under quite a com-
plex scheme of temporary contracts.?”” Besides taking care
of arranging health insurance, agencies like NL Jobs offer
to take care of transportation—to and from the country
of origin, as well as and daily commuting—and accommo-
dation needs. A scheduling smartphone app gathers all
information on payslips and contracts, directs workers to
where they will be working that day, in the case of having
multiple part-time jobs, and informs at what time trans-
portation is planned.

Conclusion

Cyborg-like dreams of human-robot cooperation are far
removed from the reality of work in automated landscapes.
On the contrary, automated workplaces follow an assembly
system where humans and machines operate autonomously
through a sequential division of tasks. Ultimately, the pres-
ence of human operators sorting pots or picking vegetables
forces the dynamics in greenhouses to remain in continuity
with previous paradigms of mass production, deskilling, and
human labor exploitation. Highlighting the human labor that
continues to be involved in so-called automated environments
is critical in challenging the “fantasy of the perfect, invisible
infrastructure” that permeates contemporary discourses on
information technology and autonomous systems.?®

As Donna Haraway already warned back in 1985, the

naborovych agentur. Ty funguji jako pro-
stfednik mezi zahrani¢nimi pracovniky a za
pomoci internetu ¢i svych zahrani¢nich
kancelafi nabizeji pracovni mista v oboru
zemédélstvi, vyroby, logistiky a techniky.
Prace na ,solidnim pracovisti“ se pak na-
bizi skrze pomérné slozity systém smluv na
dobu ur¢itou.”” Kromé toho, ze agentury
jako NL Jobs zafidi zdravotni pojisténi, tak
také dohlédnou na dopravu za do domovi-
ny a zafizuji denni cestovanina pracovisté,
pfipadné i ubytovani. Planovaci aplikace
na chytrém telefonu sbira v§echny infor-
mace tykajici se vyplatnich pasek a smluv,
kazdy den nasméruje konkrétni pracovnici
¢ipracovnika na jejich uréené misto, a po-
kud pracuji na vicero ¢astecnych tvazki,
takje iinformuje, kdy mohou ¢ekat odvoz
na své dal$i pracovisté.

Z&vér

Sny o kyborzich a lidsko-robotické spolu-
praci jsou daleko realité prace v automa-
tizovanych prostfedich. Naopak, automa-
tizovand prostfedi uzivaji systém, kde lidé
a stroje pracuji nezavisle na sobé, skrze
posloupné rozdéleni tikold. PFitomnost
lidskych operatora, ktefi presouvaji kvéti-
nace nebo sbiraji zeleninu, tvofi ve skleniku
dynamiku, ktera se povét§inou drZzi prede-
$lych paradigmat velkovyroby, deskillingu
avyuzivanilidské prace obecné. Zaméfeni
se na lidskou praci, ktera je nutna iv tzv.
automatizovanych prostfedich, je zdsadni
pro moznost polemizovat s ,vidinou per-
fektni, neviditelné infrastruktury®, kte-
rou Ize v soucasnych diskurzech na téma
informacnich technologii a autonomnich
systém lehce vystopovat.?®

JakuZvroce 1985 varovala Donna Hara-
way, ,nova pramyslova revoluce“ méni po-
jem prace ve svém pfistupu ke kolektivu,

“New Industrial Revolution” is redefining work in terms of sexualité a etnicit. Prace se vyklada jako

new collectivities, sexualities and ethnicities. Work is requal-
ified “as both literally female and feminized, whether per-
formed by men or women. To be feminized means to be made
extremely vulnerable; able to be disassembled, reassembled,
exploited as a reserve labor force; seen less as workers than
as servers; subjected to time arrangements on and off the
paid job that make a mockery of a limited workday; leading
an existence that always borders on being obscene...”” In
the end, with the redesigning and relegating of the human
user within such aggregation of machines, algorithms, and
infrastructure, what is at stake is “the displacement of the
soft humanism from the conceptual center of the design for

,doslovné feminni i feminizovana, at uz
je vykonavana muzem ¢&i Zenou. Stat se
feminizovanym znamena stat se velmi
zranitelnym; mtzZete pak byt rozebran,
znovu slozen, vykofistovan jako rezervni
pracovni sila; ¢lovék je chapan spise jako
sluha nezli pracovnik; podrobuje se ¢aso-
vym vzorcim v praci i mimo ni, coz z jeho
skromného pracovniho dne déla grotes-
ku; to vede k existenci, kterd vzdy hrani¢i
s obscénnosti...“*” Jde vlastné o zménu
a degradaci lidského uzivatele na soucast
slozeniny stroji, algoritmu a infrastruktu-
ry. Jak piSe Benjamin Bratton v knize The
Stack,jedna se o ,odsun mékkého humani-
smu z konceptudlniho stfedu designu pro
pozici uZivatele-subjektu smérem k de-
signu samotné pozice uzivatele-subjektu®.
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the User-subject position and toward a design of the User-
subject position,” as Benjamin Bratton argues in The Stack,
and thus the materialization of new systems of control and
oppression.®® Yet, at the same time, perhaps these spaces
could provide architecture with the opportunity to reima-
gine new areas of political action, where the relationship of
the human with large technical systems may acquire new
meanings and moments of mutual “enchantment.”

To s sebou pfinasi materializaci novych
systému kontroly a atisku.?® Tato mista ale
zaroveri poskytuji architektufe pfilezitost
znovu se zamyslet nad moZnostmi politic-
ké aktivity, vjejimz ramci m@iZe vtah mezi
¢lovékem a velkymi technickymi systémy
nabyt novych vyznama a snad i najit mo-
menty vzajemného ,okouzleni“



302

1 Ray Kurzweil, The Singularity Is Near:
When Humans Transcend Biology (New York:
Penguin, 2006).

2 Erik Brynjolfsson and Andrew McAfee,
The Second Machine Age: Work, Progress, and
Prosperity in a Time of Brilliant Technologies
(New York: W.W. Norton & Company, 2014).

3 Jeremy Rifkin, The Third Industrial
Revolution: How Lateral Power Is Transforming

Energy, the Economy, and the World (New York:

Palgrave Macmillan, 2011).

4 Klaus Schwab, The Fourth Industrial
Revolution (New York: Crown Business, 2016).

5 Martin Ford, Rise of the Robots: Tech-
nology and the Threat of a Jobless Future (New
York: Basic Books, 2015).

6 Kevin Kelly, The Inevitable: Understand-
ing the 12 Technological Forces That Will Shape
Our Future (New York: Viking, 2016).

7 Liam Young, “Introduction,” in Liam
Young (ed.), Machine Landscapes: Architec-
tures of the Post-Anthropocene (Architectural
Design, Profile No. 257, January/February
2019) (Oxford: John Wiley & Sons, 2019),

pp. 6-13.

8 Karl Marx, Grundrisse: Foundations
of the Critique of Political Economy (London:
Penguin Books, 1973), p. 692.

9 “The Myth of Human Obsolescense —
Jaron Lanier on Al, VR, and Humans,”
YouTube, 2:31, posted by IRL Server, July 30,
2018, https://www.youtube.com/watch?v=-
4F4ysSunjsM; Astra Taylor, “The Automation
Charade,” Logic Magazine, no. 5 (August
2018), https://logicmag.io/failure/the-auto-
mation-charade; Victor Mufioz Sanz, “Polanyi
inthe Garden,” in Mas alla de lo humano

(A Corufia: Bartlebooth, 2018), pp. 169-179.

10 Amazon Workers and Supporters,
“‘Stop Treating Us Like Dogs!’: Worker
Resistance at Amazon in Poland,” in Jake
Alimahomed-Wilson and Immanuel Ness (eds.),
Choke Points: Logistics Workers Disrupting
the Global Supply Chain (London: Pluto Press,
2018), pp. 96-109. Available also at https://
www.plutobooks.com/blog/worker-resist-
ance-amazon-poland.

1 Colin Lecher, “How Amazon
automatically tracks and fires warehouse
workers for ‘productivity’,” The Verge,

April 25,2019, https://www.theverge.
com/2019/4/25/18516004/amazon-ware-
house-fulfillment-centers-productivity-fir-

ing-terminations.

1 Ray Kurzweil, The Singularity Is Near:
When Humans Transcend Biology, Penguin,
New York 2006.

2 Erik Brynjolfsson - Andrew McAfee,
Druhy vék stroju: Prace, pokrok a prosperita v éfe
Spickovych technologifi, Jan Melvil Publishing,
Brno 2015.

3 Jeremy Rifkin, The Third Industrial
Revolution: How Lateral Power Is Transforming
Energy, the Economy, and the World, Palgrave
Macmillan, New York 2011.

4 Klaus Schwab, The Fourth Industrial
Revolution, Crown Business, New York 2016.

5 Martin Ford, Roboti nastupuji, Rybka
Publishers, Praha 2017.

6 Kevin Kelly, The Inevitable: Understan-
ding the 12 Technological Forces That Will Shape
Our Future, Viking, New York 2016.

7 Liam Young, Introduction, in: tyz (ed.),
Machine Landscapes: Architectures of the Post-
-Anthropocene (Architectural Design, Profile ¢.
257,2019), John Wiley & Sons, Oxford 2019,

s. 6-13.

8 Karel Marx, Rukopisy ,,Grundrisse“: Eko-
nomické rukopisy z let 1857-1859 Il, Svoboda,
Praha 1974, s. 326.

9 The Myth of Human Obsolescense - Ja-
ron Lanier on Al, VR, and Humans, YouTube, 2:31,
IRL Server, 30. 7. 2018, https://www.youtube.
com/watch?v=4F4ysSunjsM. - Astra Taylor,
The Automation Charade, Logic Magazine, ¢. 5,
2018, https://logicmag.io/failure/the-automati-
on-charade. - Victor Mufioz Sanz, Polanyi in the
Garden, in: M4s alla de lo humano, Bartlebooth,
A Corufna 2018, s.169-179.

10 Amazon Workers and Supporters, ‘Stop
Treating Us Like Dogs!’: Worker Resistance
at Amazon in Poland, in: Jake Alimahomed-
-Wilson - Immanuel Ness (eds.), Choke Points:
Logistics Workers Disrupting the Global Supply
Chain, Pluto Press, London 2018, s. 96-109.
Dostupné také na https://www.plutobooks.
com/blog/worker-resistance-amazon-poland.

1 Colin Lecher, How Amazon automati-
cally tracks and fires warehouse workers for
‘productivity’, The Verge, 25. 4. 2019, https://
www.theverge.com/2019/4/25/18516004/
amazon-warehouse-fulfillment-centers-produ-
ctivity-firing-terminations.

12 Lucy A. Suchman, Human-Machine
Reconfigurations: Plans and Situated Actions,
Cambridge University Press, Cambridge 2007,
s. 1.

303

12 Lucy A. Suchman, Human-Machine
Reconfigurations: Plans and Situated Actions
(Cambridge: Cambridge University Press,
2007), p. 11.

13 As quoted in: Amazon Workers and
Supporters (see note 10), p. 99.

14 Victor Mufioz Sanz, “Researching Au-
tomated Landscapes,” in Marina Otero Verzier
(ed.), Work, Body, Leisure (Berlin: Hatje Cantz,
2018), p. 108.

15 For more on the spatial implications

of automation of the Port of Rotterdam see:
Victor Mufioz Sanz, “Welcome to Futureland.
Automation Takes Command in the Port of
Rotterdam,” Volume, no. 49 (September 2016),
pp. 33-38; Idem, “Captives in Futureland,”
Volume, no. 51 (November 2017), pp. 38-41;
Idem (see note 14), pp. 103-126.

16 Werkzekerheidsakkoord Containersector
Rotterdam, available at https://www.fnvha-
vens.nl/attachments/article/310/PY20160318_
WERKZEKERHEIDSAKKOORD.pdf.

17 The fluorescent pink environment of
the glasshouse of the Dutch company Kopper
Cress has been constantly reproduced as the
paradigmatic representation of that future.
See: “Guggenheim and AMO / Rem Koolhaas
Announce Research Project to Culminate

in February 2020 Exhibition,” November

29, 2017, https://www.guggenheim.org/
press-release/guggenheim-and-rem-kool-
haasamo-announce-research-project-to-cul-
minate-in-february-2020-exhibition; “Work,
Body, Leisure: Dutch Pavilion, Biennale
Architettura 2018,” https://work-body-leisure.
hetnieuweinstituut.nl; and Frank Viviano,
“This Tiny Country Feeds the World,” National
Geographic, September 2017, https://www.
nationalgeographic.com/magazine/2017/09/
holland-agriculture-sustainable-farming. For
an account on the role of farmers, politicians,
and technology companies in how robotization
and digital platforms are being deployed in the
Dutch countryside see: Grace Abou Jaoude,
Marten Kuijpers, and Victor Mufioz Sanz,
“Agricultural Platforms,” Harvard Design Mag-
azine, no. 46 (Fall/Winter 2018), pp. 124-131.

18 See for example “Water Management
Program,” www.priva.com/ca/solutions/horti-
culture/water-solutions.

19 “SmartScan 3D,” https://www.wps.eu/
en/horticulture/vision-camera-technology.

20 David H. Autor, “Why Are There Still So
Many Jobs? The History and Future of Work-
place Automation,” The Journal of Economic
Perspectives 29, no. 3 (Summer 2015), pp. 3-30.

13 Citovano v Amazon Workers and
Supporters (pozn.10), s. 99.

14 Victor Mufioz Sanz, Researching Auto-
mated Landscapes, in: Marina Otero Verzier
(ed.), Work, Body, Leisure, Hatje Cantz, Berlin
2018,s.108.

15 Pro vice informaci ohledné dUsledkl
automatizace v rotterdamském pfistavu, viz
Victor Mufioz Sanz, Welcome to Futureland.
Automation Takes Command in the Port of
Rotterdam, Volume, ¢. 49, 2016, s. 33-38. -
Tyz, Captives in Futureland, Volume, ¢. 51,
2017,s.38-41. - Tyz (pozn. 14), s. 103-126.

16 Werkzekerheidsakkoord Container-
sector Rotterdam, dostupné na https://www.
fnvhavens.nl/attachments/article/310/
PY20160318_WERKZEKERHEIDSAKKOORD.
pdf.

17 Fluorescentni riizovy prostor skleniku
vlastnény nizozemskou firmou Kopper Cress
je casto zobrazovan jako paradigmaticky pfi-
klad této budoucnosti. Viz Guggenheim and
AMO/ Rem Koolhaas Announce Research
Project to Culminate in February 2020 Exhibi-
tion, 29.11. 2017, https://www.guggenheim.
org/press-release/guggenheim-and-rem-
koolhaasamo-announce-research-project-
to-culminate-in-february-2020-exhibiti-

on. - Work, Body, Leisure: Dutch Pavilion,
Biennale Architettura 2018, https://work-
body-leisure.hetnieuweinstituut.nl. - Frank
Viviano, This Tiny Country Feeds the World,
National Geographic, z&fi 2017, https://www.
nationalgeographic.com/magazine/2017/09/
holland- agriculture-sustainable-farming.
Pro pfehled o roli zemé&délc, politik® a tech-
nologickych firem v zavadéni robotizace
adigitalnich platforem na nizozemském
venkové srov. Grace Abou Jaoude - Marten
Kuijpers - Victor Mufioz Sanz, Agricultural
Platforms, Harvard Design Magazine, ¢. 46,
2018, s.124-131.

18 Viz naptiklad Water Management
Program, www.priva.com/ca/solutions/hor-
ticulture/water-solutions.

19 SmartScan 3D, https://www.wps.eu/
en/horticulture/vision-camera-technology.

20 David H. Autor, Why Are There Still

So Many Jobs? The History and Future of
Workplace Automation, The Journal of Econo-
mic Perspectives 29, 2015, ¢. 3, s. 3-30.

21 Michael Polanyi, The Tacit Dimension,
Doubleday & Company Inc., New York 1966,
s. 4.

22 Autor (pozn. 20),s. 7.



304

21 Michael Polanyi, The Tacit Dimension
(New York: Doubleday & Company Inc., 1966),
p.4.

22 Autor (see note 20), p. 7.

23 Whitepaper: Tips and checklist for
deciding whether your logistics investment is
worth it (De Lier: WPS, 2019), p. 5. Available
at: https://info.wps.eu/en/tips-and-check-
list-investment.

24 “Processing systems — working sta-
tions,” https://www.wps.eu/en/horticulture/
sorting-and-delivery/processing-systems.

25 “Priva FS Dashboard English,” YouTube,
2:10, posted by PrivaAll, May 13, 2014, https://
www.youtube.com/watch?v=JG8PCna-

1tis; “Priva FS Performance correction and
validation function English,” YouTube, 1:37,
posted by PrivaAll, May 13, 2014, https://www.
youtube.com/watch?v=sJKirhrB-IA.

26 “Management Information and Labor
Registration,” www.priva.com/ca/solutions/
horticulture/operations-and-production-solu-
tions.

27 “Frequently Asked Questions (FAQ),”
https://www.nl-jobs.com/en/faq.

28 Suchman (see note 12), p. 217.

29 Donna J. Haraway, Manifestly Haraway
(Minneapolis and London: University of Min-
nesota Press, 2016), pp. 37-38.

30 Benjamin H. Bratton, The Stack: On
Software and Sovereignty (Cambridge, MA:
MIT Press, 2015), p. 370.

23 Whitepaper: Tips and checklist for
deciding whether your logistics investment is
worth it, WPS, De Lier 2019, s. 5. Dostupné na
https://info.wps.eu/en/tips-and-checklist-in-
vestment.

24 Processing systems — working stations,
https://www.wps.eu/en/horticulture/sorting-
and-delivery/processing-systems.

25 Priva FS Dashboard English, YouTube,
2:10, PrivaAll, 13. 52014, https://www.you-
tube.com/watch?v=JG8PCnaltis. - Priva FS
Performance correction and validation functi-
on English, YouTube, 1:37, PrivaAll, 13. 5. 2014,
https://www.youtube.com/watch?v=sJKirhr-
B-1A.

26 Management Information and Labor
Registration, www.priva.com/ca/solutions/
horticulture/operations-and-production-solu-
tions.

27 Frequently Asked Questions (FAQ),
https://www.nl-jobs.com/en/faq.

28 Suchman (pozn.12), s. 217.

29 Donna J. Haraway, Manifestly Haraway,
University of Minnesota Press, Minneapolis -
London 2016, s. 37-38.

30 Benjamin H. Bratton, The Stack: On
Software and Sovereignty, MIT Press, Camb-
ridge, MA 2015, s. 370.



