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A cow outside the exhibition hall in Leeuwarden after transport and washing, set to compete at the Holland Holstein Show, a professional 
dairy cattle competition, 2025
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It is unlikely that anyone reading these lines will need to worry about 
their next meal—not today, not this week, nor even in the months 
to come. Our refrigerators are well stocked, and should we notice a 
gap, we can easily fill it from the abundant offerings of the nearest 
supermarket—or simply visit one of the many restaurants close by. 
In industrialized societies, the majority of the population—though by 
no means everyone—lives with a sense of absolute food security. When 
we think about food at all, it is usually only to decide what we feel like 
eating at a given moment: salad or sushi, pizza or a burger, or perhaps 
chicken tikka masala?

Food has thus come to resemble almost all other products that sur-
round us in capitalist systems, where most people can satisfy nearly any 
desire, at least relative to their income. Only once—during the first Covid-19 
lockdown in March 2020—did an unexpected situation arise for us: super-
market shelves were briefly stripped of pasta, and yeast was nowhere to be 
found. Yet this brief shortage was quickly overcome and soon forgotten.

Some people among us, particularly those born into the baby-boomer 
generation, still heard from their parents about periods of extreme food 
insecurity and hunger during the Second World War. As children, we were 
encouraged at the family table to put only as much food on our plates as we 
could actually eat. Many people today are far removed from this conscious 
and respectful relationship to food. Awareness is often lacking as to where 
food comes from, how it is produced, processed, and distributed—and 
by whom. The pinnacle of thoughtlessness (or should one call it outright 
decadence?) is reached when a football star orders a steak adorned with 
gold leaf for €1,200 and proudly shares the feast on social media.

While the global economy continues to grow steadily and worldwide 
food production has reached an unprecedented level, food insecurity is 
nevertheless once again on the rise and has currently reached its highest 
global level since 2017.1 At present, around 28 percent of the world’s pop-
ulation lives in conditions of food insecurity—that is, in the stage preceding 
hunger. This includes people who lack reliable access to sufficient food, 
as well as those who, due to food shortages, have been forced to go without 
eating for an entire day.2 In Germany alone, more than a million people 
are currently affected by food insecurity and depend on support from 
food banks (Tafeln) or other charitable organizations.3

Oversupply and undernourishment are two symptoms of a social 
system that appears no longer capable of organizing a just distribution 
of available food. This discrepancy is further exacerbated by the fact 
that global food consumption continues to rise, as does the volume of 
food waste. Altogether, food production accounts for nearly one-third 
of global CO₂ emissions, placing it close to the estimated emissions of 
the construction industry. Additional ecological factors include land-use 
change, water consumption, energy demand, and phosphorus depletion. 

ARE WE SATED—OR FED UP?
Andres Lepik
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Even now, the land available for agriculture in Germany is insufficient to 
supply the agricultural products required. In fact, imports of products 
cultivated outside of Germany—known as virtual land imports—currently 
amount to roughly one-third of the country’s cultivated area.4

With the exhibition Convivium: Food Systems at the Limit and this 
accompanying book, we examine selected aspects of the complex network 
that constitutes contemporary food systems. The production, processing, 
and distribution of food depend on land, spatial configurations, and 
infrastructures—one of the main reasons why this topic is addressed by 
the Architekturmuseum der Technischen Universität München (TUM). 
The focus of what follows is therefore less on the buildings themselves 
(even though greenhouses, farms, cowsheds, and similar structures 
are discussed) than on an analysis of the underlying conditions, inter
dependencies, and constraints that connect them to the food systems.

Our aim is to render visible the key challenges facing food systems—
challenges that repeatedly find expression in the built environment—while 
at the same time highlighting the potential of new technologies and 
fostering broader awareness of the structural foundations of our food 
supply. The following section presents a set of figures intended to intro-
duce the topic and to delineate the broader analytical framework of 
the discussion, before readers move on to the contributions by experts 
from different disciplines, which examine and elucidate the specific 
aspects and questions addressed in this book.

675 Kilograms: Our Annual Intake

On a global average, an adult consumes approximately 675 kilograms 
of food per year, corresponding to around 1.85 kilograms per day.5 
The composition of food consumption varies considerably across world 
regions and is strongly shaped by economic conditions and cultural 
factors. In the United States, for example, average meat consumption 
amounts to 123 kilograms per capita each year, whereas in India it is only 
6.6 kilograms.6 Remarkably, the largest share of animal-based protein 
consumed worldwide still derives from fish and seafood rather than 
from terrestrial livestock.7 Germany lies close to the global average in 
terms of the total quantity of food consumed per capita, at roughly 680 
kilograms annually.8 This overall amount is composed of approximately 
52 kilograms of meat, 200 kilograms of fruit (including citrus) and vege-
tables, 175 kilograms of milk and dairy products (including cheese), 
82 kilograms of grain (such as bread), and around 33 kilograms of sugar.

In recent years, beef consumption in particular has been subject 
to growing critical scrutiny, because the production of beef carries a dis-
proportionately high carbon footprint compared to other food 
products.9 In response to this awareness, some individuals consciously 
abstain from beef or meat altogether, or deliberately reduce their con-
sumption, which is often described as flexitarian dietary practices. 
In Germany, approximately 8 percent of the population identifies as 
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vegetarian, and about 2 percent as vegan.10 In industrialized regions, 
per capita meat consumption tends to decline with higher levels of edu-
cation and income. In countries of the Global South, however, meat 
consumption is expected to increase significantly in the coming years, 
as the consumption of meat is widely perceived in these regions as a 
symbol of elevated social and economic status.11

14,876 Products: Our Supermarket Offering

Although the invention of the supermarket dates back to 1916 in the 
United States, its global rise did not begin until after the Second World 
War, driven by economic growth, new forms of logistics, and technolog-
ical innovation. The ability to choose from a broad—and increasingly 
de-seasonalized—range of products in a single location fundamentally 
transformed shopping habits, consumption patterns, and consumer 
expectations. Since then, people have no longer purchased only what 
they actually need; instead, their consumption behavior has increas-
ingly been shaped by how products are presented through sophisticated 
retail and marketing strategies, for instance arranged at eye level. At the 
same time, many consumers have turned away from specialized neigh-
borhood shops such as butcheries, bakeries, greengrocers, and daily or 
weekly markets. As these local offerings gradually disappear, super
markets gain ever greater power over our purchasing decisions and 
consumption habits.

In Germany, the total retail floor space of large supermarkets—
stores with more than 2,500 square meters of sales floor—amounted to 
4.16 million square meters in 2022, generating total revenues of €82.6 
billion.12 On average, large supermarkets achieved annual revenues of 
€16.7 million, employed around sixty-three staff members, and served 
approximately 810,000 customers per year. The markets analyzed in a 
2022 study offered an average assortment of 14,876 individual prod-
ucts.13 Within this range, the “fresh food” category—bread, fruit, and 
vegetables—has gained importance and by 2022 already comprised 
twice as many items as it had thirteen years earlier.

This growing concentration of (food) purchasing in a single location 
creates a strong temptation for customers to buy more than they actu-
ally require, with excess consumption ultimately ending up as waste. 
Moreover, the obligation to keep all products—including fresh foods—
continuously available until closing time forces supermarkets to 
replenish shelves on an ongoing basis. As a result, many products must 
be discarded after closing, as they can no longer be sold (or are no longer 
permitted to be sold) the following day.

132 Kilograms: Our Food Waste

In 2022 alone, an estimated 1.05 billion metric tons of food waste 
was generated worldwide14—equivalent to 132 kilograms per person 



Tomatoes and peppers are discarded outside of greenhouses in Almería due to minor imperfections, 2025
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and nearly one-fifth of all food available to consumers.15 In Germany, 
the absolute figure amounts to approximately 10.8 million metric tons 
per year. The largest share—58 percent, or 6.3 million metric tons—orig-
inates from private households, while only 7 percent (0.8 million metric 
tons) is attributable to the retail sector.16 However, significant quantities 
of food waste already arise during processing, amounting to 1.6 million 
metric tons (15 percent), with a further 2 million metric tons (18 percent) 
generated by restaurants. On average, each consumer in Germany dis-
cards around 74 kilograms of food each year. This massive waste of food 
not only contributes substantially to climate change but also exacer-
bates biodiversity loss and environmental pollution while generating 
considerable economic costs for society as a whole. The recycling of 
these enormous quantities of food waste is possible only to a limited 
extent—and itself entails additional CO₂ emissions through transport 
and processing. This is due, on the one hand, to the fact that large volumes 
of food waste still do not enter organic waste streams and, on the other, 
to the strict regulations governing the disposal of catering waste con-
taining animal products, which may only be handled by specialized 
waste management companies. The situation becomes particularly par-
adoxical in light of the fact that “dumpster diving”—the recovery of 
edible food from supermarket waste containers—continues to be legally 
classified in Germany as theft and is therefore punishable by law. 
By contrast, France has had legislation in place since 2016 (Loi Garot) 
requiring supermarkets with sales areas exceeding 400 square meters to 
donate unsold food to food banks and other charitable organizations, 
or to recycle it as compost or animal feed.17 Even if some of the over
produced goods are ultimately converted into biogas or compost—or, 
in the best case scenario, redistributed directly to those in need—
the systematic nature of food waste inevitably carries with it a profound 
ethical dimension.

673 Million People Go Hungry Worldwide

While food supply in many countries is not only secure but increasingly 
characterized by overconsumption, rising health problems, and wide-
spread waste, the number of people suffering from hunger worldwide 
has at the same time stagnated. Over a long period, hunger was success-
fully reduced through a range of international aid programs; according 
to the most recent State of Food Security and Nutrition in the World 
report, however, 673 million people still do not have enough food on 
a daily basis.18 In light of growing global economic prosperity on aver-
age, this figure is deeply disturbing. The drastic cuts to international 
development assistance by the governments of the United States, 
Germany, and numerous other countries raise serious concerns that 
the number of people affected by hunger will increase again in the 
near future. The universally recognized human right to adequate, sufficient, 
and healthy food, as enshrined in Article 11 of the United Nations 
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International Covenant on Economic, Social and Cultural Rights, is cur-
rently neither adequately protected nor effectively guaranteed. In 
principle, existing global food production resources would be entirely 
sufficient to end hunger. What is lacking, however, is the political will to 
organize a just and equitable distribution.

15 Million Pigs: Pig City

When the Dutch architecture firm MVRDV published its study Pig City 
in 2000,19 the figures presented pointed to a problem at a scale that 
has since become ever more apparent. At the time, the Netherlands was 
home to 15.2 million pigs and 15.5 million inhabitants. MVRDV’s argu-
ment was based on a simple but far-reaching question: How much land 
would be required in the Netherlands to keep all pigs in accordance 
with the standards of organic farming and to supply them with organi-
cally produced feed? Under this scenario, pigs alone would have 
occupied approximately 75 percent of the country’s total land area. 
The architects’ provocative proposal was to organize this required space 
vertically, in the form of high-rise structures, in order to preserve suffi-
cient land for human settlement. What was conceived as an architectural 
provocation has since been overtaken by reality.

If we place this twenty-five-year-old example in a contemporary 
context, the magnitude of the issue becomes even more clear. In Germany, 
approximately 21.5 million pigs were kept in 202520—99 percent of them 
under conventional livestock rearing conditions and only about 1 per-
cent under organic standards.21 As in the Netherlands, the land required 
for a complete conversion to higher-welfare production systems is cur-
rently not available.

MVRDV’s architectural provocation has since been overtaken by 
reality: for several years now, pig high-rises have become a built reality 
in China.22 In the city of Ezhou, in Hubei Province, a twenty-six-story 
building with 390,000 square meters of usable floor area was completed 
in 2022, dedicated exclusively to the rearing of approximately 1.2 mil-
lion pigs per year.23 This dystopian structure forms part of a long-term 
strategy pursued by the Chinese government to secure a stable supply 
of inexpensive pork for its population. If MVRDV’s idea were consis-
tently pursued under these conditions, Germany alone would require 
no fewer than 127 such high-rise facilities—each comparable to the one 
in Ezhou—to house all pigs under organic livestock rearing systems.

Another Helping?

The current state of global food supply is shaped by extreme inequalities 
of opportunity, unjust distribution, unacceptable levels of waste, and 
severe forms of resource exploitation. Today, most industrialized coun-
tries are no longer able to adequately supply their populations with 
food from domestic production alone. The provision of animal feed for 
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livestock—for the animals that are subsequently consumed—already 
requires ever-expanding areas of land that are unavailable within national 
borders. And the associated imports of agricultural commodities, 
such as soy, are widely regarded as one of the key drivers of rainforest 
deforestation.

Comprehensive food sovereignty—understood as the capacity of a 
country or society to shape its food system autonomously, sustainably, 
and largely from its own production—is currently achieved by almost no 
nation.24 Ensuring food security is therefore increasingly emerging as 
a central political issue, particularly for countries with growing popula-
tions seeking improved levels of food supply. This is because overfishing 
of the oceans, the escalating impacts of climate change, increasing water 
scarcity and soil erosion, and the loss of biological diversity, as well as 
the consequences of war, geopolitical tensions, and unstable global mar-
kets, already make visible the multiple forces pushing systems of food 
production and distribution ever closer to the limit.
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A greenhouse in Tüßling, Germany, 2024, where controlled climatic conditions enable continuous, year-round tomato production
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Convivium or Embracing the Mainstream

In the book Tools for Conviviality, published in 1973, the Austrian social 
critic Ivan Illich introduced the term “convivial” against the backdrop 
of his criticism of industrial overproduction and the limits of modern 
society. The notion helped to show how industrial growth could be bal-
anced and alternatives to mass production offered, yet without signifying 
a return to the past or utopian designs for “noble savages.” Arguing 
that it was not possible to solve the crisis by additional escalation—by 
more production, management, or science—Illich saw hope in prescribing 
limits. In fact, the limits within which machines are allowed to replace 
human labor—with industry able to flourish and a future society to 
grow—can be properly modern without being dominated by industry. 
Illich called such balance through self-limitation “convivial”—“a technical 
term to designate a modern society of responsibly limited tools.” 
In his view, it is “a society in which modern technologies serve politi-
cally interrelated individuals rather than managers.”

In early historiography, the term actually meant public eating and 
often abundance. The Latin convivium refers to lavish banquets held 
after periods of fasting, where social gathering around food meant 
discussing politics and living together. Romans modeled these events 
based on the Greek notion of “symposium,” that is, public dining 
for discussing politics primarily, with only men present. The Roman 
version introduced a more family-based character to the gathering, 
emphasizing habitation, social status, and the involvement of women. 
Through the religious phrase sacrum convivium (sacred banquet), 
the term was modified over time in its derivates, such as the Italian con-
vivia (to coexist) or the French convive (signifying a guest sharing food  
in a friendly setting). 

Illich’s original interpretation of conviviality, a term that generally 
designates the ritual of a joint meal, as an optimistic vision for post
industrial society can serve to frame the problem of food production 
today. To illustrate it briefly, current calculations say that each human 
should theoretically have at their disposal around 2 square meters 
of arable land for feeding themselves, in a decreasing trend toward the 
targeted 1.5 square meters in 2050. Pessimistic scenarios about the 
effects of climate change on food production point out that half of Asia 
depends on water from (melting) Himalayan glaciers to maintain its 
agriculture. Or that with every degree we heat the planet, the yields of 
cereal crops will drop by 10 percent. Research clearly shows that the 
expansion of arable land must stop to protect climate and biodiversity, 
that meat consumption needs to decline in favor of plant-based proteins, 
and that food waste must be reduced. Two competing paradigms offer 
solutions.

TOWARD CONVIVIAL FOOD PRODUCTION
Andjelka Badnjar
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On the one hand, there are high-tech systems based on the technologi-
cal progress run by “positivism” in Jürgen Habermas’s sense of the 
term. Here, “research, technology, production, and administration have 
coalesced into a system which cannot be surveyed as a whole,” one 
which lost its center while becoming the basis of Western values. Through 
positivist model institutions that promote research, it is possible to 
secure economic growth and civic loyalty—provided that citizens do not 
critically question the ultimate goals of these endeavors. In the context 
of food production today, high-tech systems, such as indoor automated 
agriculture, serve as positivist promises mostly suited to wealthy and 
relatively self-sufficient states, such as the Netherlands, Germany, Israel, 
or Singapore. They appear to be linked to the organizational apparatus 
of governments, universities, and companies that aim to transfer knowl-
edge, a business known since the period after the First World War, 
when the idea of social development was exported from the Global North 
to the Global South as a substitute for colonization. Food production 
in highly automated environments goes hand in hand with export politics 
and corporate policy, where the primary goal is profit. However, these 
developments are not without benefits, as some of their achievements 
are stunning. Dutch food technology, for example, is an apparent miracle 
of efficiency, squeezing 50 kilograms of tomatoes out of a single square 
meter crop area (six times more than Spain, which ranks second at 
8.5 kilograms). Additionally, Spanish tomatoes have a water footprint 
roughly twenty times higher than Dutch tomatoes. Yet, to grow a single 
kilogram of Dutch tomatoes requires ten times more energy. The benefits 
of indoor farming include the use of water within a closed loop and 
the lack of pesticides due to the replacement of soil with a hydroponic 
system. However, the soilless cultivation of vegetables lacks bacteria 
from the earth and might thus affect the human gut microbiome. More-
over, indoor food production helps cities adapt to climate change and 
can sometimes mitigate heat. However, as a highly controlled system 
with patents concentrated in the hands of a minority, it is still far from 
providing a solution for global food security. 

The second paradigm, on the other hand, involves low-tech prac-
tices which increasingly focus on nature-as-a-process, rather than 
nature-as-a universe. As Bruno Latour puts it, the seventeenth-century 
development of economy took nature into account as a factor-in-pro
duction, indifferent to our actions and grasped from afar. This long-held 
view of nature-as-a-universe spawned systems of production: workers, 
capitalists, machines, cities, factories, and agribusinesses. Nature-as-a-
process instead treats the Earth as a living organism of its own, with 
nonhumans being active participants in biochemical and geochemical 
phenomena. Furthermore, Indigenous knowledge that has been pre-
served is illustrative of food production practices that are opposed 
to synthetic biology and intelligent robots. In Mexico City, for example, 
Indigenous forms of farming such as chinampa floating gardens still 
operate under the influence of the Aztec division of urban land. Revision 



019 ANDJELKA BADNJAR

Workers, mostly migrants, remove plastic sheeting from the roof of a greenhouse in Almería—a dangerous job with little protective 
equipment, 2025 
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of legacies, such as Mexican agronomy school, which was built on this her-
itage in the 1920s, becomes not only attributed to alternative scientists 
but also enters the mainstream food policies of organizations like the Food 
and Agriculture Organization (FAO) of the United Nations. Adopting 
this knowledge, intragovernmental organizations are integrating agro-
ecology, which imitates the form and function of natural systems, as a 
pathway to heal the global food system. Some of these organizations—
such as La Vía Campesina, operating since 1996, or the Landworkers’ 
Alliance—offer a more hopeful vision of food production, where 
agroecosystems are maintained by traditional societies, managed at low 
intensities and in strong connection to the landscape in which they are 
placed. Yet in terms of numbers, their outreach into the global food system 
is limited, with indoor agriculture producing far more yields per square 
meter. With the constant increase in population and food demand, and 
decrease in reproductive capacity, with human labor being the scarcest 
resource, agroecology practices are often left to activists and grassroots 
unions. As twentieth-century modernists recognized some time ago, 
spatial solutions for large numbers of people are needed, as is the possibil-
ity of interfering in mainstream spaces of capitalist production. 

When it comes to food production, such approaches won’t likely 
happen by completely breaking with the legacies and practices of the 
neoliberal model. Instead, we need both competing paradigms in equal 
measure—biodiversity and technodiversity—paired with emerging 
geodiversity—returning to Indigenous farming and creating new food 
cultures based on conviviality, because our food systems have reached 
their limits.

With reference to Illich’s interpretation of conviviality as a designa-
tion for limited and collectively shared industrial production, this book 
and the accompanying exhibition advocate a shift. How can extractive 
food industries become more convivial, and therefore be reconstructed 
and familiarized in public? This is not to say that a dominant agrifood 
regime may not work due to the energy needed for the massive scale of 
production, a fact that, even if correct, no one would be able to verify 
or calculate. Instead, it might not work because places of food produc-
tion are not transparent, publicly seen, and beautiful enough. The 
political precedes the environmental, and that is why this compilation 
of essays seeks to point out, from an architectural point of view, the 
anatomies, urbanism, and functions of buildings where food production 
happens now, in our immediate surroundings, in Europe. By learning 
about production spaces, we can understand the actors who operate 
them, their colonial background, and finally also the propaganda and 
irrationality of consumerism that stands behind these spaces. 

Greenhouses, Farms, and Related Lands

The narrative of the book at hand follows twelve cases of food produc-
tion, which face the consequences of various twentieth-century crises: 
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nitrogen pollution and a lack of necessary workers to run controlled 
environments in the Netherlands, the desertification of Italian soils, the 
overfishing of European and African seas, the dissolution of the 
Ukrainian breadbasket region, and the migrant crisis around manual 
labor linking Spain and Africa, among other pressing issues. Despite the 
differences in scenario, this is the story of a single organizational space 
that increasingly became a non-place of indoor agriculture—represented 
by a greenhouse and a farm. This abstract space, when it comes to green-
houses, has been called Cartesian by Rem Koolhaas, meaning that based 
on René Descartes’s logic of making ourselves “masters and possessors 
of nature” such spaces were of aesthetic and public interest. Although 
the Dutch greenhouses emerging in the seventeenth century, following 
the rise of the Dutch Republic, relied on a brand-new gridded system and 
were geared to regularity in order to enable the investigation of plants 
brought from colonies, these spaces were built in prominent places, 
such as botanical gardens, public parks, or private properties of the ruling 
classes and wealthy merchants. At that time, the term automatons 
(related to today’s automation) referred to mechanically moving mythical 
figures or animals that decorated spectacular fountains in the gardens 
surrounding the greenhouses. Greenhouses applied systematization to 
transmit exotic environments of jungles, to imitate goods from faraway 
lands, and, finally, to become an integral part of numerous nineteenth-
century utopias. Serving as vitrines for European empires, early 
greenhouses, being novel and beautiful environments, were noticed, and 
publicly admired. Their iconic representative, the Crystal Palace, as a 
self-contained environment to protect against London’s foul air, stayed 
a seminal visual reference and spatial manifestation of climate-controlled 
architecture based on the development of science, such as physica 
experimentalis. As scientific experiments spread throughout European 
gardens, the use of glass became a standard horticultural practice. Denis 
Diderot and Jean-Baptiste le Rond d’Alembert’s Encyclopédie records the 
system’s wide adoption in the eighteenth century (see p. 57).

Although the 1920s saw the spread of large-scale greenhouses to 
solve food scarcity after the First World War, and then the Venlo-type 
greenhouse revolutionized agriculture in the 1930s, it was the mid-
twentieth-century Green Revolution that turned greenhouses from 
public spaces into infrastructures. As most of contemporary environ-
mental historiography underscores, the Green Revolution gave birth to 
monocultures, so-called plantation systems. These systems operated 
based on hybrid seeds, genetic engineering, modern irrigation, mechani-
zation, chemical fertilizers, and pesticides to create food for the masses, 
followed by the exhaustion of soils and emission of gases, all to achieve 
extra harvests. Landscapes were organized as huge-scale agglomerates; 
whole countries were used as farmlands, such as Cuba, which exported 
sugar to the Soviet Union for decades, or the Congo, which exported 
cocoa beans to Belgium (fueling its chocolate industry). Mid-twentieth 
century technology enabled, first, a fast rise in yields, second, cheap 



The circular milking barn at the Dairy Campus in Leeuwarden, Netherlands, where cows move through an automated carousel that 
exemplifies the spatial logics of high‑efficiency milk production
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Aerial view of Tascosa Feed Yard in Bushland, Texas, showing the vast, grid‑like layout of one of the High Plains’ large cattle 
feeding operations
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food, and third, a decoupling of food and city. What had been tested 
outdoors in the Global South was transmitted back indoors in the Global 
North. In the European Economic Community (EEC), established in 
1957, member states were intent upon not allowing the starvation expe-
rienced after the Second World War to happen again, so the Common 
Agricultural Policy (CAP) was brought in, which followed the idea of 
a common market that, in turn, kept on increasing with the expansion 
of the European Union. In the 1980s and 1990s, this was ruled by 
the model of “productionism,” which said: “Let’s just produce more. 
The more food we produce, the cheaper it will become.” With the 
mid-twentieth-century technological uprise and the political decisions 
that followed, the biodiversity of food production declined. It was per-
formed by technical spaces operated not by farmers but by land 
managers interested in the intensification of crops. For the sake of illus-
tration, consider that today, in the Brandenburg area around Berlin, 
an average farm has 242 hectares, which equates to 340 football fields, 
owned by a company that hires farmers to operate agribusinesses who 
are not always the ones who care about the soil. 

The abstract space of production has been exported worldwide 
in the form of either greenhouse components or the capital and digital 
technologies that run them (see p. 45). With the adoption of efficient, 
standardized agriculture coming from a standardized grid, Germany 
introduced the Venlo model in the late twentieth century to meet or cre-
ate a demand for strawberries all year round on supermarket shelves 
(see p. 75), among other purposes. Yet, when it comes to omnipresent 
foods, the tomato appears to be a plant that represents the best gentrifi-
cation of food systems across space and time. In Germany alone, more 
than a quarter of all vegetables consumed are tomatoes—around 30 kilo-
grams per capita each year, including processed products. Despite 
attempts at regionalism, so far only around 3.5 percent of tomatoes are 
grown domestically, while roughly 70 percent are imported from the 
Netherlands and Spain. Those that do not originate from high-tech 
Dutch greenhouses grow in their parallel reality: the Almería region in 
southern Spain. There, again, the same kind of non-space, spanning 
32,000 hectares, produces vegetables based on the opposite labor prin-
ciple. Here, plastic is used instead of glass, the level of technologization 
is low, and, instead of automation, manual labor is employed—carried 
out, among others, by migrant workers from West Africa (see p. 87). 
Again, the formation of the space of food production had political ori-
gins, this time not in the colonial conquest of countries, but in Francisco 
Franco’s project of colonization of the desert in 1939, through the Insti-
tuto Nacional de Colonización. This introduced climate-as-a-service 
again, aiming to resettle the population and turn the workers into peas-
ants, making sure that huge yields would be achieved, and therefore 
also food security for isolated Spain. Narratives of food security for the 
sake of disconnection from the world, so often run by totalitarian 
regimes and used as a tool of populist propaganda (see p. 239), kept on 
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leaving their legacies in the landscape. Five decades after Franco’s 
death, Almería became a giant plastic bubble tensed by semilegal work 
and water pollution—not a territory, nor architecture, but a formation 
without autonomous urban and architectural logic, mimicking profit 
value chains. 

When it comes to animals, after heated discussions on the nitrogen 
crisis and demands for animal welfare, traditional farms are turning into 
glazed structures for breeding cattle. Indeed, they appear as climates of 
their own, and boundaries among greenhouses and farms are getting 
blurred. In the same way as light, air, and water are used to control 
plants, in the context of cattle breeding nature-as-a-process is replaced 
by a whole range of rubber mats and waterbeds for a comfortable posi-
tion of the animals, brushes that remove dirt and make blood circulate, 
and robots that automate milking and cleaning routines. These spaces 
that function on the principle of maximization of animal comfort to pro-
duce 200 kilograms of milk per capita in Europe yearly share the same 
political roots as large-scale greenhouses. While the latter had its ori-
gins in the merging of the Green Revolution seed boom with the 
historical advancement of climate-controlled glass spaces, modern 
farms are rooted in railway and refrigeration technologies. Highly pro-
ductive systems such as the Chicago Union Stockyards created 
notorious gridded spaces of disassembly lines where millions of pigs and 
cows were slaughtered under horrible working conditions. Nonetheless, 
it was precisely through the constant interplay of industry and architec-
ture that these spaces inspired Henry Ford’s car assembly lines. 
Moreover, this interplay eventually fostered a disconnect from the 
concept of cohabitation with animals, which had previously been 
slaughtered within historical city centers. As later history was to show, 
big meat processing centers kept on moving away from cities, while 
meat production was rising overall, with Les Halles in Paris cited as a 
well-known example. Pushed to the margins of public consciousness, 
and very often of the architects’ interests, these non-places were 
designed through manuals and handbooks, equipped with concrete 
and metal fences, to optimize cows’ bodies toward the true type, bring-
ing maximal performance. With spaces as evidence, through these 
zootechnical environments we can learn about the standardization of 
animal life, about the separation of calves from their mothers, about 
artificial thermodynamic conditions to replace natural cycles, and 
finally about animals’ resistance to enclosure (see p. 123). By observing 
the spaces of  farms rather than slaughterhouses, an alternative story 
of modern architecture can be narrated, which depicts techno-Darwin-
ism. Breeding bulls are kept separate from cows, confined throughout 
their entire lives and used for semen collection for global export 
(see p. 141). Animals are stored, packed, and transported across conti-
nents. Cities are increasingly dominated by animal metabolism, as new 
disease outbreaks emerge from high-density monocultures applied to 
animal life.


