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We all live in the city.
We all live in the country.
Both are second nature to us.1

WHAT IS THE CORN BELT?

“Imagine how much food  
we could produce.” 2 

 The words of Don, a farmer who spent more 
than seven decades of his life in south-west Iowa, 
sounded quite paradoxical, considering  
we were standing amidst a green sea of corn-
fields just outside Corning, Iowa. A largely 
continuous farming zone extended for hundreds 
of miles around, stretching from the state of 
Iowa to Illinois, Indiana, southern Michigan, 
western Ohio, eastern Nebraska, eastern South 
Dakota, and southern Minnesota. This is the 
Corn Belt,3 [Fig. 1] a landscape where 80 million 
acres of cropland cover more than two-thirds  
of the land, producing more than 30% of all 

corn and more than 20% of all soybeans in the 
world. I had been slowly immersed in this land-
scape as I drove west from Chicago to meet 
Don. I crossed endless corn and soy fields that 
were only interrupted by grain storage towers, 
elevators, biofuel plants, and windmills. The 
uncanny feeling was amplified by the apparent 
minimal presence of living organisms, from 
humans to free ranging animals, or even insects, 
making the landscape feel less like an agricul-
tural “countryside,” and more like a “horizontal 
factory.” What kind of landscape was that,  
and how could it be conceptualised?

The Corn Belt is undoubtedly a highly 
industrialised, monofunctional landscape  
of agricultural hyperproduction, consistently 
calibrated towards a particular set of outputs.  
In an early map from 1949, the United States 
Department of Agriculture (USDA) defined  
the Corn Belt as a region producing “predomi-
nantly feed and livestock.”4 [Fig.3] This relation- 
ship between grains, feed, and livestock has 
historically and continues to define the nature of 
the Corn Belt. While the Corn Belt has emerged,  
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and subsequently transformed, as an agricultural 
system configured to cultivate grains for animal 
feed, more recently, the system has also been 
geared towards the production of biofuel. In fact, 
while US corn production has almost doubled 
over the past three decades, the increased volume 
has been driven predominantly by the increase  
in bioethanol production, while the production  
of animal feed remained rather static.5 [Fig. 6] 
Whether producing feed, or biofuel, the Corn 
Belt is hardly producing any food. Don was right. 

How has such a vast area been configured 
in this way? To answer this question, we first 
need to contextualise the type of landscape the 
Corn Belt is within the global agri-food system. 
The analysis [Fig. 1–2] unveils a stark contrast  
in the composition of global cropland areas.  
On the one hand, specialised, cash-crop systems 
producing feed (such as corn and soybeans) 
dominate Western industrialised agricultural 
systems; on the other hand, areas predominantly 
producing food for direct human consumption 
(such as rice and wheat) dominate the global 
South.6 The Corn Belt is, of course, highlighted 
as a seminal zone of the former. These land-
scapes can be characterised as “hinterlands  
of hinterlands” as they do not directly support 
human populations but supply zones of dense 
livestock concentrations. [Fig. 4] Depending 
upon high direct and indirect inputs of energy 
(mainly in the form of machine fuel, fertilisers, 
and pesticides), they can be seen as metabolic 
systems converting energy into livestock. In doing 
so, they rely on (so far) cheap energy to sustain a 
rather inefficient nutritional exchange due to the 
low-calorie conversion of livestock.7 

To complicate things even more, with 
increasing percentages of soy and corn yields 
directed to biofuel production, the recent meta-
bolic structure of the Corn Belt can also be seen 
as a system metabolising one form of energy into 
another. Thus, positioning the Corn Belt within 
the food, feed, and energy nexus reveals its 
configuration’s metabolic “irrationality”: High-
input farming transforms crops into nutritionally 
inefficient livestock and biofuels that embody 
more energy than they contribute. Why would 
such a huge area be sacrificed in producing this 

F. 1  The corn and soy belt in the US 
revealed by the overlay of high 
corn (red) and soybean (blue) 
cultivation frequencies over a 
period of ten years (2008–2018).

F. 2  The global distribution  
of agricultural crop production  
for food (blue) and feed (brown)  
in 2015.

particular set of outputs through a significantly 
wasteful set of metabolic processes?

The Corn Belt has never been shaped  
by a meaningful metabolic logic but rather  
by the capitalist search for profit. It has always 
been and remains a profitable landscape.  
Or even better, an assemblage of landscapes, 
consisting of a system of spatial elements, 
configured and reconfigured, crystallised and 
“creatively destroyed” in search of profit maxi-
misation.8 This assemblage of profit landscapes 
extends beyond the sea of farms and monocul-
tures. It comprises grain storage facilities and 
feed-production plants; ethanol and biofuel 
distilleries, fertiliser factories, pesticide plants, 
and seed production facilities; animal feeding 
operations and meat packing plants, windfarms, 
electricity grids, and natural gas pipelines; the  
rail corridors, highway networks, and intermodal 
freight nodes. [Fig. 5] The constant pressure  
to renegotiate the social, technical, and natural 
capacities of this assemblage in order to offer 
bundles of profitable commodities to the global 
markets, leads to increasing industrialisation, 
infrastructuralisation and intensive monofunc-
tional specialisation, turning the landscapes that 
compose it into more and more operational 
landscapes: metabolic landscapes operation-
alised for the extraction of capitalist profit 
through shifting bundles of human and more-
than-human systems.9 

This contribution investigates the emer-
gence, development, and eventual exhaustion  
of the operational landscapes of agricultural 
production across the US Corn Belt system, 
focusing on the state of Iowa. Building upon  
a historical geography of operationalisation  
of the Corn Belt, this contribution aims  
to reveal the socio-ecological struggles behind 
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IOWA

             

THE US CORN AND SOY BELT 
Fig. 1
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A SPECIALISED AGRICULTURAL 
TERRITORY IN A GLOBAL CONTEXT 
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F. 3  The Corn Belt defined by the 
USDA in 1949: a specialised 
agricultural area producing feed 
grains and livestock. 

F. 4  The Corn Belt as a cash-crop 
system producing animal feed and 
supplying zones of dense livestock 
concentrations.

the constant race for increases in productivity, 
reflected on the exhausted soils, the contami-
nated hydrological systems, the genetically 
modified plants and animals, the shrinking 
settlements, and the still-persistent family 
farmers, who struggle to maintain their liveli-
hood under the pressure of increasingly 
oligopolistic commodity chains. Behind the 
record-high yields are rapidly approaching  
yield plateaus, massive subsidies, extensive 
depopulation, and environmental degradation; 
signs of an overall exhaustion of the capacity  
to displace and obscure the negative externali-
ties of capitalist agriculture and eventually 
reproduce and reinvent itself. 

LANDSCAPE OPERATIONALISATION  
  IN THE CAPITALOCENE

The operationalisation of the Corn Belt can  
only be understood within the context of 
constructing a globalised, capitalist hinterland, 
that is part of the metabolic geographies of plane-
tary urbanisation. The concept of operational  
landscapes aims to help conceptualise the 
complex processes of extended urbanisation  
that construct the material basis of contempo-
rary urban life. Following Neil Smith, under 
capitalist development, the reproduction  
of material life is deeply interwoven with the 
production and reproduction of surplus value.10 
In the age of capital, the Capitalocene, and 
under conditions of planetary urbanisation,  
this relationship is generalised, amplified,  
and intensified.11 Not only does the inherently 
expansive nature of capitalism constantly  
scan Earth for new opportunities to extract 
surplus value, but the continuous concentration 
of human populations and economic activities  
in agglomeration zones and other areas of 

Fig. 3
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THE CORN BELT AS "HINTERLANDS OF HINTERLANDS"
Fig. 4

concentrated urbanisation depends upon a web 
of multiscalar, geo-metabolic interdependencies 
that extend across the planetary terrain. As this 
planetary urban metabolism is interwoven with 
the capitalist search for surplus value, it opera-
tionalises a wide variety of landscapes around the 
world, landscapes of primary production (agri-
culture, mining, forestry), circulation (transport, 
communication), and waste disposal. 

Operational landscapes are the metabolic 
“hinterlands” of the Capitalocene, the landscapes 
that constitute the material basis of the urbanised 
geographies of planetary urbanisation.12 As opera-
tional landscapes are predominantly dedicated  
to the production and circulation of primary 
commodities, they are deeply interwoven with 
more-than-human systems. They are the terrains 
where nature becomes “a universal means of 
production in the sense that it not only provides 
the subjects, objects, and instruments of produc-
tion but is also in its totality an appendage to  
the production process.”13 Nature is produced 
through the operationalisation of landscapes, 
but also production across the operational  

landscapes happens through nature. Thus,  
operational landscapes play a central role  
in putting nature at work in the production  
and circulation of surplus value as part  
of the capitalist world ecology.14 

The concept of the ecological surplus, 
introduced by Jason Moore, allows for a more 
precise investigation of this exact process.15 
Central to the concept is a distinction between 
labour and work, both of which are mobilised  
in the process of capitalist production. For 
Moore, capitalism not only extracts value from 
the exploitation of paid work (wage labour) but 
also through unpaid work or work embedded  
in the process of reproducing the labour force. 
What is important, however, is that unpaid work 
is not restricted to humans: it can also refer  
to processes of the natural environment. For 
example, the growth of a plant, photosynthesis 
in general, geological processes that produce 
minerals, and the water cycle all require some-
kind of “work” to be performed. This is work 
that, when appropriated through the production 
process, remains unpaid. Based on this concep-
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US CORN PRODUCTION 1986–2016
Fig. 6

THE OPERATIONAL ASSEMBLAGE 
OF THE EXTENDED CORN BELT SYSTEM 

Fig. 5
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tualisation, the ecological surplus is defined  
as the ratio between the actual capital invest-
ment in paid work (wage-labour), fixed capital, 
and raw materials over the unpaid work that  
is mobilised through it from human and more-
than-human agents. 

The struggle for the successful appropria-
tion of this unpaid work is what has historically 
allowed, and still allows, capitalism to develop 
upon the exploitation of what Moore frames  
as the “four cheaps”: labour power, food, energy, 
and raw materials. It also guides the multidi-
mensional operationalisation of production  
and circulation landscapes across scales and 
territories. As primary production is to a large 
degree grounded to the specificities of natural 
geographies and natural processes, the construc-
tion of operational landscapes of primary 
production can be conceptualised as a constant 
effort to extract ecological surplus across two 
frontiers: On the one hand, through the expan-
sion of geographical frontiers, allowing access  
to areas of untapped resources; and on the other 
hand, through the conquest of the biochemical 
frontiers (such as through genetic engineering), 
allowing access to the processes of natural  
work, and thus its exploitation. The “frontier 
condition” can be conceptualised as a condition 
that allows the maximisation of ecological 
surplus and the appropriation of high amounts  

of unpaid work for relatively low amounts  
of capital investment. As nature’s capacity to 
contribute free work to the system is exhausted 
and negative externalities are generalised, the 
ecological surplus has the tendency to fall.16 
Resource deposits are exhausted, soils cannot be 
replenished, and forests are logged, all leading to 
the need to substitute the exhausted “produc-
tivity” of natural systems through capital 
investment, which decreases the amount of 
ecological surplus and leads to pressure to rein-
vent novel bundles of the four cheaps. The 
endless search for profit through the constant 
reconfiguration of the four cheaps allow for high 
degrees of ecological surplus that construct and 
reconstruct assemblages of operational land-
scapes for primary production.

The shifting nexus between food, feed,  
and fuel, largely shaping the structure of agricul-
tural systems, can thus be contextualised within 
this broader framework of the four cheaps.  
A generic scheme of operationalisation  
of primary production landscapes would see  
initial investments in surveying and transport  
to allow for the expansion of geographical  
frontiers, which, as they are slowly exhausted, 
would lead to increased investment in mechani-
sation and inputs to sustain productivity.  
With their initial ecological surplus exhausted, 
these landscapes would then depend more and 
more on the appropriation of new frontiers  
elsewhere across the geographical and geochem-
ical domain. For instance, in agriculture,  
the exhaustion of the initial fertility of the soil 
would be countered through mechanisation,  
or expansion over biochemical and geographical 
frontiers around certain inputs (fertilisers, pesti-
cides, energy), with high ecological surpluses  
in energy production eventually sustaining  
a high input agricultural metabolism, which 
would sustain cheap food and cheap labour,  
and thus a multitude of other opportunities  
for appropriating ecological surplus elsewhere  
in the system.

The question of the construction of the 
Corn Belt can thus be framed in a way that 
connects it to shifts in the composition of ecolog-
ical surplus. An initial phase of expansion over 

F. 5  The operational assemblage of  
the extended Corn Belt system:  
the map reveals the concentrations  
of corn and soybean cultivation, 
density of animal feeding opera-
tions, feed production facilities, 
pesticide and chemical production 
facilities, seed production facilities, 
bioethanol and biofuel plants,  
and railway networks.

F. 6  Corn production for feed, fuel, and 
other uses in the US, 1986–2016: 
the overwhelming majority of corn 
is geared towards the feed and fuel 
industry, with a minor percentage 
going to direct consumption, 
mostly in the form of corn syrup. 
Corn production has doubled from 
7 billion bushels in the early 1990s 
to around 14 billion today, but 
most of the increase has been due 
to the rising demand for biofuels.
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previously uncultivated lands in the Midwest 
allowed for the exploitation of an extremely high 
ecological surplus. This was made possible mostly 
through investment in transport infrastructure, 
which was soon followed by a continuous trend 
towards exhaustion through the gradual deple-
tion of the soil’s natural fertility. This has led  
to a continuous intensification of the production 
process through commodified inputs, such as 
energy and fertilisers, to compensate for it, which 
took advantage of areas of ecological surplus 
across distant geographies or geochemical devel-
opments. The exhaustion of several different 
bundles of ecological surplus across the Corn Belt 
has left one last frontier able to still contribute 
unpaid work into the system: the social structure 
of and around the family farm.

The role and nature of human work in the 
construction of the Corn Belt is very much 
connected to the persistence of the family farm 
as the dominant unit of production. Given  
its extreme degree of industrialisation, it might 
appear surprising that Corn Belt agriculture  
is, and has always been, predominantly based  
on family farms. It is thus crucial to offer  
a framework for understanding the role of the 
family farm in the construction of the Corn Belt. 
Following Harriet Friedmann, it is important  
to distinguish between the family farm, as a 
form of production, operating within a capitalist 
mode of production.17 The form of production 
refers to the basic unit of productive organisa-
tion—the farm—and the particular social 
relations around it, and the range of techniques. 
The family farm, as a form of production, is 
embedded within a broader set of relationships 
dominated by the market logic of the various 
phases of the capitalist mode of production. 
Nevertheless, the family farm is not a capitalist 
unit of production (such as the enterprise) but 
rather a household unit of production (although 
there is a certain tendency to treat and even 
celebrate the farmers of the Corn Belt as entre-
preneurs). The major difference is twofold:  
The family farm does not rely on waged labour 
relationships since almost all labour is done  
by members of the household, and it is not 
driven solely by profit, but rather by the goal  

of reproducing its personal and productive 
consumption base. Personal consumption  
refers to the costs of social reproduction, and 
productive consumption to the reproduction  
of the inputs of the production process (seeds, 
fertilisers, etc.). In this case, both are part  
of the same pool. 

The blurred boundary between personal 
and productive consumption is also influenced  
by the particular condition of agricultural produc-
tion, which theoretically allows (or allowed) a 
series of these processes to be internalised. With 
the cultivation of food, some part of personal 
consumption could be initially provided by the 
farm itself (theoretically even leading to complete 
subsistence). At the same time, the productive 
basis could be reproduced within the farm,  
as seeds used for the next crop or manure used  
as fertiliser. As it will be discussed, the history  
of the Corn Belt can be traced following the 
constant commodification of the elements of the 
productive and reproductive basis of the family 
farm, through constant corporatisation of all 
processes, except for the farmland itself. At the 
basis of these processes, we can try to trace shifts 
in the nexus of labour power, food, energy, and 
raw materials, which theoretically could have 
been part of a subsistence mode of existence,  
but under capitalism, have become part of the 
continuous search for profit. 

In this struggle, the work relations  
within the farm constitute the last frontier  
of ecological surplus within the Corn Belt:  
As the household form of production has  
a much larger dedication to ensuring its repro-
duction and given the blurred lines between 
costs of social and productive reproduction,  
it allows for a much higher adaptability to 
shocks in the capitalist relations that surround 
it, through high degrees of self-exploitation. 
For Friedmann, this particular combination  
of factors has offered the family farm a certain 
robustness and competitive advantage over 
other capitalist organisations of agricultural 
production, allowing it to proliferate as the 
dominant unit. At the same time, as it was  
positioned within capitalist systems of produc-
tion, the multiple combinations of the labour 
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power, food, energy, and raw materials  
it allowed, and the high degree of self-exploita-
tion, offered several opportunities for 
extracting ecological surplus, which was then 
gradually exhausted by the commodification  
of almost all involved metabolic relations. 

Building upon these two frameworks, the 
history and contemporary anatomy of the Corn 
Belt that follow are largely focused on unpacking 
the processes of exhaustion of ecological surplus 
within the Corn Belt and the dependence upon 
new frontiers of ecological surplus beyond its 
boundaries until it has reached its last frontier, 
the family farm. 

GEOGRAPHICAL EXPANSION  
  AND THE ORIGINS OF THE 
   CORN BELT SYSTEM

Central to the history of the operationalisation  
of the Midwest is a narrative that describes the 
expansion of farming over an extensive, virgin, 
fertile land, following an almost “natural” 
process.18 But the “fertility” of the Corn Belt,  
and thus its capacity to contribute ecological 
surplus, has been a much more dynamic condition, 
reshaped over long periods of time by geology and 
climate, but also, to a large extent, socio-techni-
cally constructed. The basis of the fertility of the 
Corn Belt is the soil, which is the result of two 
main processes: The depositions of several phases 
of glacial advances and the decomposition of  
tall and thick grassland that dominated for the 
past thousand years.19 This combination has 
created thick layers of topsoil with a structure 
and texture able to absorb large quantities  
of water. The porosity allows the circulation of  
air and, thus, the reproduction of the micro- 
organisms responsible for metabolising the  
necessary nutritional elements for the plants.20 
Thus, the agricultural suitability of Corn Belt 
soils is not so much due to rich organic matter 
content (like in tropical soils), which was  
very early exhausted, but due to their structure 
and texture, making them still efficient under  
the more recent use of fertilisers.

While the latest glacial advance defines  
the latitudinal limit of the Corn Belt to the south, 
the average rainfall and levels of humidity  
largely define the longitudinal limit to the west, 
completing an “environmental envelope” of 
rainfed agriculture over fertile soils. But in the 
absence of human activity and agricultural culti-
vation, humidity, and annual rainfall also affect 
the prevalence of forests or prairies. Interestingly, 
the levels of humidity and precipitation across 
the Corn Belt could largely support the existence 
of more forested vegetation types. But when  
the first Western explorers appeared in the late 
seventeenth century, what they observed was 
extensive grassland prairies with scattered wood-
lands. What they were interpreting as pristine 
nature was actually an already anthropogenic 
“second nature.”21 Over hundreds of years, the 
native tribes had co-produced the grasslands 
together with nature by helping the prairie pene-
trate the forest through land clearings, and 
preventing the forest from reconquering the 
prairie, given the climatic conditions.22 It was not 
just the work of nature that contributed to the 
high initial ratio of ecological surplus to the 
arriving settlers, but also the work of the indige-
nous populations. The eventual violent expulsion 
of the native tribes by the Western settlers  
would not only mean the expropriation of their 
lands but also the appropriation of genera-
tions-long embodied labour that their ancestors 
had contributed. 

If the glacial deposits and the hydrological 
systems of the Mississippi and Missouri basins 
form the geographic basis of the Midwest and 
the contemporary Corn Belt, it was the corridors 
crossing the Appalachian range and the Ohio 
River valley that largely defined the trajectories 
of settlement towards the Midwest, but also  
the trajectories of diffusion of the model of Corn 
Belt agriculture. According to the geographer 
John Hudson, the origins of the model of culti-
vating feed for the fattening of livestock, the 
model that still defines the essence of Corn Belt 
agriculture, can be traced back to early nine-
teenth-century West Virginia. From there, it 
would eventually migrate westwards, together 
with the expansion of the frontier.23 This system 
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could be characterised as cash-crop farming,  
but in this case, crops were not sold in the form 
of grain but in the form of livestock, either cattle 
or hogs.24 In the early versions of the system, 
animals were the main commodity (besides  
the purchase of agricultural tools), both forward 
and backward in the chain: animals were bought 
as stock from grazing areas, then fed corn on  
the farm to gain weight rapidly, and eventually 
sold for cash. 

The central role of livestock in the early 
logistics of the system can be associated with  
the restrictions of the early configuration of the 
food, feed, and fuel nexus in the absence of 
adequate transportation means. Crops are bulky 
commodities, costly to transport to the market. 
Embodied in the form of animals, the value  
of crops can literally walk to the market, 
consuming only some amount of the weight 
gained and feed used. Although both cattle  
and hogs were often raised on the same farms, 
their different metabolisms positioned them  
in very different roles in the system. Cattle were 
much more efficient at covering larger distances 
without losing considerable weight than hogs, 
which offered a more extensive line of products 
when processed (from lard to bacon). 

Thus, the early nineteenth-century version 
of the Corn Belt system largely reflected the 
interplay between geography and the metabo-
lism of hogs and cattle. The majority of the 
population was still concentrated in the east, 
along the Atlantic coast, while the majority  
of cattle were raised in the west, beyond the 
Appalachian mountains. Cattle walked eastward 
in large herds to the early Corn Belt farms  
that were at an intermediate location across  
the Miami and Ohio valleys, where they were 
fattened with corn. They then walked further 
east to the major markets, such as Philadelphia.25 
Processing facilities, mostly for swine products, 
were initially spread across the waterways  
of the Ohio valley, through which they could 
also be transported in barrels all the way down 
the Mississippi River, which already constituted 
the major north-south trade corridor. 

The early Corn Belt farm suggested  
a system of mixed farming. The dominant 

cultivation model involved the rotation between 
corn, which was used for animal feed, wheat, 
which was used for household consumption 
(and to a certain degree as a cash crop sold to 
local mills), and oats, used to feed the draft 
animals, mostly horses. The livestock was fed  
in what could be described as an open feedlot, 
with cattle contained in open pens, feeding off  
stacks of corn, with hogs coming after them  
and consuming what was left behind. Animal 
waste was, to a large extent, used as manure  
and the whole farm had a considerable degree  
of self-sufficiency in terms of reproducing both 
the personal and productive consumption of  
the family that worked it. Feed for livestock and 
food for the family was largely produced at the 
farm (which also had dairy cows and chickens). 
The commodified relationships included  
the acquisition and selling of livestock, as well  
as the land itself. 

While the early Corn Belt farm was already 
directed towards the production of exchange 
values, this particular metabolism also offered  
a certain robustness that allowed the family  
farm to respond to the volatilities of the market 
and to environmental risk. Depending on the 
level of production, the farmers still had some 
flexibility regarding what portion of the crop 
they would feed to cattle or hogs or even sell 
directly to the market and what portion of the 
production would be diverted to personal 
consumption. Significant pressure came mostly 
from the demand side, securing adequate 
markets in a state of limited transport options. 
But as the Corn Belt moved north and west,  
and levels of specialisation increased, a rescaled, 
splintered Corn Belt system eroded the internal, 
circular metabolism of the open feedlot farm, 
with more and more relationships of personal 
and productive reproduction becoming 
commodified.
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LAYING THE GROUND  
  INFRASTRUCTURES OF  
   COMMODIFIED METABOLISM

 Two major developments around the turn  
of the nineteenth century largely set the base 
infrastructures that facilitated the relocated, 
rescaled, specialised, and further commodified 
metabolism of the Corn Belt: The Public Land 
Survey System (PLSS) that served as the major 
tool for commodifying and transferring expro-
priated land from indigenous tribes to Western 
settlers; and the development of the railway 
network, which not only reshaped patterns of 
accessibility, but also acted as a device of land 
speculation and capital concentration setting the 
tone for the continuous corporatisation of the 
Corn Belt. What was also introduced with these 
two developments was the crucial and entangled 
roles both of state and corporate actors in the 
development of the Corn Belt.

The Land Ordinance of 1785 marked the 
beginning of the PLSS and is the basis of the 
familiar checkerboard pattern of the mid-western 
United States.26 The conception and implementa-
tion of the PLSS are probably the most lucid 
examples of what Henri Lefebvre highlighted  
as the production of “abstract space.” 27 What  
was eventually produced through surveying, 

quantification, and systematic representation  
was a space of exchange, not use value; a spatial 
condition favouring homogenisation, interchange-
ability, repetitiveness, and the erasure of 
difference, experiential visual, temporal, and 
sensual spatial relations. A space constitutive of 
the capitalist mode of production while, at the 
same time, reflective of capitalist power. A little 
more than three decades after the Enclosures  
Act in the UK, the PLSS formalised processes  
of enclosure at a previously unseen continental 
scale. The processes appropriated not just the 
land and embodied labour of indigenous popula-
tions, but also eradicated cultural values and 
historical practices of environmental coexistence 
and care, opening the way for ecological 
deterioration.28 

The PLSS plates reveal this homogenised, 
but at the same time, centrally planned and  
hierarchically structured space of abstraction. 
[Fig. 7] Concealed were not just the socio- 
natural complexities that characterised 

Fig. 7

F. 7  Public Land Survey System (PLSS) 
plates for Marion County (left)  
and Washington township within 
Marion County (right) showing the 
subdivision of properties during 
the 1880s.
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indigenous inhabitation, but also the variations 
of natural geography. At the same time, the 
system introduced a well-articulated idea not just  
of social order but also of the scales and forms 
of social and economic interaction that were 
neatly prescribed through the nested hierarchies 
of the PLSS grid. Based on this logic that  
celebrated Cartesian space, and with minimal 
ground surveying, the PLSS subdivided (on 
paper) almost the entire area west of the Ohio 
River in townships of 36 square miles, which 
were further subdivided into 36 parcels of 640 
acres (64,000 m2). In what could be character-
ised as the biggest land grab and land sale  
in human history since the end of the eighteenth 
century, these land subdivisions sold to the new 
settlers, offering both an incentive for new 
farmers to move west and a valuable income  
to the new state that was in financial distress.  
By 1868, when the Homestead Act provided the 
remaining agricultural land for free, less than 
3% of land in core Corn Belt states such as Iowa 
was still available.29 

But the theoretical rationality suggested  
by the Public Land Ordinance’s checkerboard 
system was severely challenged in its imple- 
mentation, and the actual settlement pattern  
of the Midwest rarely happened in an “orderly” 
fashion. Land speculation, already embedded  
in the original lower limit of 640 acres, dis- 
torted the presumed goal of creating a nation  
of self-sufficient farmers. Not only was the 
amount required to obtain it unaffordable for 
most farmers, but also the minimum purchas-
able area was more than ten times larger than 
what would be needed to support a family and 
impossible to cultivate to its full extent given  
its limited labour force.30 Even the subsequent 
lower limits of 160 and 80 acres were still too 
much for a family to afford and efficiently work. 
The exuberant sizes reflected the interests of  
the East Coast and often overseas investors and 
opened a cycle of widespread land speculation, 
which led to intensified and unsustainable  
cultivation practices.31 Farmers who were often 
heavily indebted to purchase the land were 
urged to produce more agricultural commodi-
ties, often exhausting the land, only to quickly 

sell it off and move further west to take advan-
tage of higher ecological surplus.

At the same time, the homogeneous check-
erboard grid was laid over a highly variable 
natural geography, leading early farmland devel-
opment to leapfrog over extensive areas and 
concentrate at the edges of wooded zones  
(as wood was the main source of construction 
materials and energy), along major river systems 
(as they provided the only means of transporta-
tion), and away from zones that had poor 
drainage and required extensive investment  
in infrastructure.32 Thus, the general direction  
of the north and west expansion of the Corn 
Belt in the early nineteenth century was not one 
of continuous, organised development. Rather,  
it was an unstable meshwork of pockets and 
corridors, mostly concentrated along waterways. 

The gradual infilling and extensive homo-
genisation of the midwestern landscape were 
only made possible through the development  
of the railways in the mid-nineteenth century, 
which also completely reoriented the major trade 
routes of the Corn Belt. In its initial configura-
tion, grain trade occurred along the Mississippi 
River, with St. Louis being the major transporta-
tion hub and New Orleans the major port 
connecting the Midwest to the world. By the 
1850s major railway corridors linked Chicago 
directly to New York and the East Coast, with  
a secondary radial network extending around  
it, penetrating the Midwest.33 This fuelled 
further expansion on agricultural land that was 
often less favourable and required higher invest-
ment but promised higher revenues through 
better access to markets. Overall, the railways 
decisively enhanced cash crop farming. Walking 
livestock to the market was not the only option 
anymore. Grain could be shipped directly  
to the market as a commodity. 

But as the superimposition of the PLSS 
grid reflected the dominance of state power,  
so did the rapid expansion of the railways intro-
duce its interplay with the interests of corporate 
actors. The private companies that developed 
the railways in exchange for long stretches  
of land along the lines also boosted migration 
and settlement since they had a dual incentive  
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to draw population to the regions they crossed. 
They could benefit both from the sale of agri- 
cultural land and from increased volume in 
freight traffic.34 By the late nineteenth century, 
railways were the dominant mode of trans-
porting grains and livestock across the Midwest. 
Their confluence in Chicago created an un- 
precedented concentration of the livestock 
industry around its terminals, reflecting  
the exuberant concentration of capital that  
characterised the Gilded Age.

Further centralisation and intensification 
of the industry were fuelled by the introduction 
of the refrigeration car in the late nineteenth 
century. This allowed meat processing opera-
tions to function all year round (and not just 
during the colder months), something that 
pushed farmers to speed up a continuous supply 
of livestock. The concentration and intensifica-
tion of processing and manufacturing led to the 
generalisation of wage labour relations in the 
major agglomeration zones of Chicago and Saint 
Louis, where surplus value was extracted 
through their exploitation, as lucidly docu-
mented by Upton Sinclair.35 At the same time, 
family farmers were increasingly getting caught 
up in the vicious cycle of overproduction, strug-
gling to keep extracting ecological surplus out  
of a landscape that was already becoming 
exhausted. While still in control of the land,  
the family farm was engulfed fully within—and 
dependent upon—the emerging and increas-
ingly corporate agri-food system without it ever 
becoming a corporate entity itself. This indirect 
“corporatisation” of the family farm continued 
to characterise Corn Belt agriculture ever since.

The Gilded Age signified the crystallisa-
tion and dominance of corporate capitalism that 
would become the dominant force in the opera-
tionalisation of the Corn Belt, while at the same 
time started recalibrating the role of the state 
away from distributive politics and toward regu-
lative and redistributive solutions to the ensuing 
problems of overaccumulation that would 
become increasingly pressing in the early twen-
tieth century.36 By then, the Corn Belt had 
expanded north and west to Indiana, Wisconsin, 
Michigan, and Minnesota, and by the 

mid-twentieth century, it had largely stabilised in 
an area that roughly corresponds to its contem-
porary limits. Expansion was largely over, as was 
the initial phase of exploitation of high ecolog-
ical surplus connected to the fertility of 
previously uncultivated land. After the 1920s, a 
long period of intensification and specialisation 
unravelled.

SPECIALISATION AND  
  THE SPLINTERING FEEDLOT

 Starting in the early twentieth century, the 
different elements of the Corn Belt metabolism 
that were once largely consolidated in a single 
farm were becoming decoupled. A threefold 
transformation of specialisation, rescaling,  
and splintering unfolded, together with the 
continuing industrialisation and commodifica-
tion of the means and inputs of production, 
leading to more and more capital-intensive forms 
of production.

In the initial Corn Belt farm, besides the 
land and the cattle that had to be acquired, most 
other inputs for production, such as seeds, hogs, 
and manure (used as fertiliser), could be repro-
duced off the farm. Nevertheless, even during 
the first phases of cultivation of the mid-western 
grasslands, improved equipment was needed to 
plough the thick, hard-to-penetrate, sod-covered 
soil. Family farms did not have a shortage of 
land but rather, a shortage of labour. The inven-
tion of the steel plough by John Deere in Iowa 
unleashed a wave of innovation and production 
in agricultural machinery that directly addressed 
this problem. A farm’s only means of increasing 
production was to extend the reach of human 
labour through mechanisation, thus acting  
as catalysts for the creation of an agro-industrial 
production complex that emerged in the 
Midwest during the early twentieth century.37 

But the growth of productivity, both in 
manufacturing and in agriculture, also meant 
that farmers were entering a vicious cycle. As 
they invested more capital, they had to produce 
more revenue, and the only way to do that was to 
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produce more crops. This led to problems of 
overproduction and surplus, pushing prices 
down to where they could only respond by 
producing more and investing more capital since 
the labour supply of the family farm was 
inelastic. A crises of overproduction emerged, 
most notably in the 1920s and 1930s, consti-
tuting a continuous challenge for the region.38 

Continuous mechanisation was also deci- 
sive for the specialisation and rescaling of agri-
cultural production. As obtaining farming 
equipment required significant investment,  
the only way to offset the high costs was to 
disperse them over higher production acreages.39 
This also meant that, as equipment was often 
specific to certain crops, it became more and 
more cost-efficient to concentrate on one specific 
crop. Most importantly, mechanisation allowed 
family farms to escape their labour limitations. 
Before the diffusion of tractors, the acreage  
that could be planted was defined by the 
capacity to mobilise human and animal labour 
during the specific weeks of planting and 
harvesting (in spring and fall). For the family 
farm, this set a quite particular upper limit, 
which was pushed upwards with mechanisation.

Along with the general upscaling of farming 
operations, the shift from solar-powered farms 
(through photosynthesis) to fossil fuel-powered 
farms also released significant amounts of land to 
monoculture. As farms were initially horse-pow-
ered—and early agricultural equipment required 
a large amount of horse-power—a significant part 
of the production of the farm, mostly oats, was 
feed for the reproduction of draft animals.40 But 
by 1950, almost all farms had at least one tractor, 
which also meant that producing feed for the 
draft animals was removed from the farm rota-
tion, allowing for further specialisation. However, 
this also meant that besides the costs of 
machinery, one more input was commodified  
and added to the cost structure of the farm. Fuel 
for the tractors could not be produced on site  
as the feed for the horses had been, and agricul-
ture started depending heavily on the provision  
of cheap energy. 

As oats were removed from the rotation,  
a completely novel crop was imported from Asia, 

introduced as an alternative cash crop to help 
deal with problems of surplus corn production: 
soybeans. Soybeans were introduced in the 1930s 
and were often combined in annual rotations 
with corn since they helped restore the fertility  
of the soil that corn cultivation exhausted.41  
In 1930, only a few years after their introduction, 
more than 3 million acres of soybeans were 
planted across the United States, and by 2018 
soybean acreage matched the acreage of corn.42 
Similar to corn, soybeans are used for the produc-
tion of animal feed (and, more recently, biofuel). 
But in contrast to corn that could (at least 
initially) be directly consumed on the farm, 
soybeans needed to be crushed in order  
to produce protein-rich oil. Therefore, soybeans 
could only be traded as a cash crop, not used 
directly on the farm to feed animals, and this 
required an industrial facility to process them. 

At the same time, livestock production was 
rapidly upscaled and transformed into a closed 
system detached from the farm, operating 
through industrialised facilities in increasingly 
specialised locations. In 1900 more than 60 
million hogs were dispersed in over 4 million 
farms across the US, with the majority concen-
trated in the Corn Belt. In 2012 there were  
just 60,000 farms with hogs, roughly the same 
number of hogs (60 million), but now farms had 
at least 1,000 hogs on average. A similar consoli-
dation and upscaling happened with cattle. In 
1900, there were around 40 million animals 
dispersed over 4 million farms across the United 
States, and in 2012, just over 900,000 farms were 
feeding more than 90 million animals.43 

While hog production was concentrated in 
areas of northern Iowa and Illinois, after WWII, 
cattle production started moving farther west, 
closer to the grazing areas that produced cattle 
stock. The dominance of truck transport, espe-
cially after the 1970s, with the development of 
the Interstate Highway system, allowed the 
meatpacking and processing industry to decen-
tralise. Abandoning large cities not only meant 
more efficient logistics but also escaping labour 
disputes with strong labour unions, as well as 
stricter environmental regulations that were 
starting to emerge.44 
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The decentralisation of the meatpacking 
industry enhanced the concentration of feedlots 
around it, contributing to their general upscaling 
and the eventual domination of large-scale 
confined animal feeding operations (CAFOs)  
that largely emerged out of a new type of opera-
tion: the dry feedlot. The dry feedlot could be 
largely considered as a machine for fattening 
cattle. Its operations fed anywhere from 1,000 to 
more than 50,000 animals, each in densely 
packed, grassless compartments with specially 
mixed blends.45 The CAFOs (both for hog and 
cattle) were a decisive step, not only  
in the upscaling of the livestock industry but also 
in the decoupling of the integrated metabolism 
that originally characterised the Corn Belt system. 
Feed was not grown but purchased, and manure 
was not recycled as fertiliser, but concentrated  
as waste, creating severe environmental problems. 

The effects of economies of scale started 
significantly transforming the structure of the 
Corn Belt farm towards larger-scale, specialised, 
cash-crop monocultures. As the total harvested 
area remained largely the same, farms got bigger 
and bigger, and the mode of production became 
increasingly capital-intensive while relying on 
less and less labour. Large farms, able to benefit 
from economies of scale, came to dominate  
Corn Belt (and US) agriculture, while acreage 
per farm and farmer increased exponentially.

INTENSIFICATION AND  
  HOMOGENISATION BEYOND  
   THE LAND

 The continuous specialisation of the Corn Belt 
was starting to create a set of largely homo-
genised operational landscapes. But the 
homogenisation was not only due to the similar 
types of crop plantations and the concentrations 
of similar types of livestock. It was also due to 
the elimination of the biological variation of 
plants and animals. Since the early nineteenth 
century, the biological selection process at the 
farm level had reduced the hundreds of varieties 
of corn once found across the American 

continent to only a handful. Among them, the 
Southern Dent variety dominated, since it was 
delivering adequate yields, but most importantly 
its kernels were soft shelled, so animals could 
consume it directly without further processing.46

 Productivity concerns also defined the 
selection of dominant livestock breeds. Farmers 
sought breeds that could gain weight rapidly  
on a corn diet and generate lean pieces of meat. 
However, before the diffusion of the railways, 
the ability of animals to walk to the market 
without losing considerable weight was also 
favoured. A handful of breeds ended up domi-
nating the US livestock industry. In the cattle 
industry, Hereford and Angus still dominate  
the market. In hog production, breeds that were 
able to gain a lot of weight and produce a lot  
of leaner meat dominated, such as the Yorkshire, 
Duroc, Berkshire, and Hampshire.47 Moreover, 
as CAFOs started spreading, livestock was bred 
for more efficient fattening and responding 
better to the vitamin supplements and antibi-
otics that became necessary in the abnormally 
densely stocked feeding pens. 

While livestock has been highly modified 
through breeding, genetic modification of 
animals has generally been avoided, something 
that has not been the case with the development 
of seeds. Despite cross-pollination experiments 
by farmers at the farm level, corn yields had 
reached a plateau by the early 1900s. After the 
1920s, efforts to develop higher yielding varieties 
started becoming more systematic, amplified by 
institutional actors, such as agri-cultural universi-
ties, and the research stations of the United States 
Department of Agriculture (USDA).48 Through 
self-breeding, the first generations of hybrid seeds 
allowed for increases in yield and more sturdy 
plants that performed better under mechanised 
farming. But as hybrid seeds were self-pollinated 
(every plant reproducing itself), they were very 
weak in maintaining their productivity after the 
first generation. A system of specialised farms 
emerged for producing and supplying farmers 
with the hybrid seeds they now had to buy before 
every planting cycle. As a result, one more input 
was commodified and had to be added to the cost 
structure of the family farm.
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While hybrid seeds were only trying to 
improve seed productivity through still largely 
natural crossbreeding methods, after the late 
1980s, and especially during the 1990s, bioengi-
neering was used to modify the DNA of plants 
directly. Genetic modifications are aimed  
at improving the productive capacity of plants 
and addressing the complex problems emerging 
from the intensification of chemical inputs. 
Modifications were aimed at making plants 
more resistant to herbicides and pesticides  
or repelling and exterminating insects and 
bacteria, so that fewer chemicals would be used. 
Continuous hybridisation kept improving  
the capacity of plants to absorb nutrients from 
the soil and allowed for higher and higher densi-
ties of planting. In the late nineteenth century, 
corn fields across the Corn Belt had a density  
of around 10,000 plants per acre and every acre 
could produce around 40 bushels of corn. By 
2017, densities were up to 35,000 plants per acre, 
and yields were up to 200 bushels.49 Within  
a century, the same amount of land was hosting 
three times more plants, producing five times 
more corn. Similar to the overcrowded livestock 
feedlot, the overcrowded corn (or soybean)  
field, became part of a high-input metabolism. 

None of the yield increases would be 
possible without the development and produc-
tion of synthetic fertilisers. In the initial Corn 
Belt metabolism, the cycle of replenishing the 
soil included animal manure that was produced 
on the farm, which would soon be comple-
mented by industrially produced fertilisers, 
which helped add the phosphorus (P) and 
nitrogen (N) necessary for plant growth. Early 
fertiliser production in the nineteenth century 
was centred either around mining N- and P-rich 
soils across the planet or around the by-products 
of the livestock industry (for example, grinding 
P-rich animal bones). Early twentieth-century 
mechanisation was accompanied by a consider-
able increase in the application of these 
industrially produced fertilisers that were still 
directly linked to biological and geological 
processes and had a natural organic base. This 
metabolic link would also break after the 1930s 
with the generalisation of the synthetic 
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production of N-based fertilisers from non-or-
ganic sources (mostly natural gas). The diffusion  
of the application of ammonia and urea-based 
fertilisers after WWII led to an unprecedented 
intensification of production and a critical  
modification of the nutrient and energy cycle, 
affecting not only the quality of soils but also 
the hydrological and atmospheric systems that 
were directly and indirectly connected to the 
Corn Belt’s metabolic cycle as nitrates started 
leaking into the water system. [Fig. 8] 

By the turn of the second millennium,  
the Corn Belt system, once tightly consolidated 
around the family farm, was spatially decoupled 
into specialised production landscapes across 
the United States. Certain regions—mostly 
across southern Illinois and Iowa—specialised 
in soybean production, while Iowa, Nebraska, 
and northern Illinois specialised in corn produc-
tion, and several farms in northern Iowa, 
Illinois, and eastern Nebraska focused on swine. 
Cattle production was dispersed to Texas, 
Nebraska, Kansas, California, and Oklahoma. 
Moreover, as all metabolic relationships around 
the farm were commodified, corporate control 
over the complex commodity chains was turning 
the Corn Belt into a profit landscape, with the 
farm as a mere conduit. It was basically circu-
lating capital in the form of inputs and outputs. 
In this capital-intensive system of high revenues, 
the farm was becoming less and less significant.

CORPORATISATION AND  
  THE GEOPOLITICAL ECONOMY  
   OF OPERATIONALISATION

 Perhaps it is not so surprising then, that under 
the contemporary highly industrialised model  
of Corn Belt production, farms across the 
Midwest, are still not predominantly owned  
by corporations, but rather by families.50 In Iowa 
and Illinois—the centre of the Corn Belt—more 
than 85% of the farms are still family-run.51 But 
owning and operating the land is diminishing  
in importance, as profit is not emerging from  
it but through it. In the initial configuration  

of the Corn Belt system, most of the value came 
from the soil, and most productive factors could 
be reproduced off the farm, giving farmers  
relative control. Seeds, livestock (hogs), fertiliser 
(manure), draft animals, and farm animals (such 
as chickens) could be largely reproduced on  
site. With the industrialisation of the Corn Belt 
system and the rescaling and splintering of its 
metabolism, all inputs became commodified and 
controlled by increasingly oligopolistic corporate 
structures. Family farms became squeezed into  
a treadmill that imposed both downward pres-
sure (on the demand side) and upward pressure 
(on the supply side) while undertaking all the 
risks of growing plants and animals.

The oligopolistic concentration of the  
US agribusiness has been remarkable on both  
ends. On the demand side, livestock production  
has been one of the older fields of oligopolistic 
control, with collusion between the big meat-
packers dating back to the nineteenth century.  
In the early twenty-first century, four corpora-
tions (Tyson, Cargill, Swift, Smithfield) control 
more than 85% of the beef-packing and 
processing industry, and around 70% of the 
pork-packing and processing industry, while 
Smithfield and Cargill dominate the feedlot 
industry. Animal feed plants are also largely 
consolidated, with the four biggest companies 
(Land O’Lakes, Cargill, ADM, and Heiskell) 
controlling around 40% of the market.52 
Soybeans and ethanol production, which  
were initially presented as alternative markets  
to farmers, are also mainly controlled by the 
same companies, with soybean crushing domi-
nated by ADM, Cargill, and Bunge, who control 
more than 70% of the market. ADM and Cargill 
also control almost 40% of ethanol production. 
At the same time, more than 60% of the US 
corn and soybean seed market has been 

F. 8  Growth of fertiliser consumption 
across the US between 1940, 1960, 
1980 and 2015: more than 5 million 
tonnes of N based fertilisers were 
applied systematically across  
the Corn Belt almost every year 
after 2010, roughly corresponding 
to 50 kg per acre of farmland.
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controlled by only two companies, Monsanto 
(now owned by Bayer) and Du Pont/Pioneer, 
who also hold the majority of patents related  
to genetically modified seeds. Similar concentra-
tion has characterised the fertiliser industry. 
Mosaic, a company controlled by Cargill, 
together with CF Industries, have been respon-
sible for more than 60% of US production, 
competing with Canadian Nutrien. Finally,  
Du Pont, Monsanto (Bayer), and Syngenta 
(Novartis) are also dominating the agricultural 
chemicals market (herbicides and insecticides).53 

Furthermore, several of these companies 
that often compete in the same sector are 
forming (formal or less formal) partnerships 
across sectors, creating what has been described 
as agri-food “clusters.” 54 These clusters facilitate 
the entire process, from genetic engineering  
to fertiliser and chemical application, grain 
trade, feed, and livestock, even as far as the 
supermarket. These bundles are presented  
to the farmers as either best practices to increase 
productivity or as parts of contractual agree-
ments, reducing farms into fully controlled, 
intermediate steps in the production process. 
Contract farming started to dominate the live-
stock industry in the late twentieth century 
(especially poultry). Livestock producers have  
to undertake investment in fixed capital  
to develop feedlots, only to raise feedstock  
that they do not even own, under contracts  
that also prescribe the feeding process, feed, 
antibiotics, hormones, and a fixed price for  
the final output. Given the licensing agreements 
that often accompany the use of genetically 
modified seeds, and the precision required  
in the combination of inputs for their best 
performance (specific fertilisers, pesticides, etc.), 
contract agriculture has also started to pen- 
etrate the corn and soybean cultivation sector. 

But even with increased capital inputs, 
farmers see diminished returns with initial 
productivity gains quickly exhausted, and 
several experts expect yield plateaus in corn  
and soybean production.55 In fact, certain  
physical limits have been reached and are diffi-
cult to surpass. For example, the density  
of corn plantations is so extreme that it is 

challenging the capacity of the soil to physically 
support, process, and deliver moisture and nutri-
ents, despite intense fertilisation. As the limits  
of soil and plant productivity are reached,  
agribusiness corporations are aiming to further 
increase productivity through the very precise, 
specialised, and integrated coordination of all 
means of production. Geospatial technologies 
and increased automation have a central  
role in this new paradigm of “precision agricul-
ture.” 56 Through the use of remote sensing, 
geospatial information is collected regarding  
the conditions of the soil, plants, atmosphere, 
and weather. This data is then used to define  
the planting of seeds, the application of 
fertilisers and chemicals, and, eventually,  
the harvesting process. Through GPS tracking, 
the location of machinery is also monitored  
and could lead to models of completely auto-
mated farming.57 

With the agricultural machinery market  
in the United States largely saturated, these 
companies are pushing toward a structural shift 
in the business model of industrial farming, 
turning it into a service industry. Consulting 
through this accumulated geospatial knowledge 
and “expertise” is the more productive combina-
tion and application of the already assembled 
bundles of corporate commodities, thus 
providing an instantly consumed service 
commodity, integrating all others. Under the 
rubric of sustainability, since precision agricul-
ture promises more efficient use of inputs (such 
as fertilisers and chemicals), farmers are threat-
ened to lose the last non-commodified asset that  
they could still claim to master: their grounded, 
experiential knowledge of the situated complexi-
ties of cultivation of their farm. Precision 
agriculture is the last paradigm in the Corn 
Belt’s long industrialisation process that started 
with a phase of mechanisation and was followed 
by a biochemical phase that unleashed the use  
of fertilisers and chemicals, leading to the final 
phase of genetic modification. Every phase 
promised advancements in productivity but was 
also signalling the exhaustion of previous gains. 

In all these various phases, the tendency 
towards corporatisation has always been 
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THE CHANGING SCALE OF FARMING IN IOWA 
Fig. 10

F. 9  The operating costs of Iowa farms 
rose from an average of around 
$160 in the mid-1990s to $240  
in 2015. The costs for seeds 
increased more than three times, 
from around $30 to $100, and the 
costs of fertilisers more than two 
times, from $50 to $120. In 2017, 
cultivating an average-size 350 acre 
farm in Iowa required on average 
over $200,000, with the major 
variable costs at around $40,000 
for seeds, $50,000 for fertilisers, 
and $20,000 for pesticides. 

Depending on the yield and the 
price received, the average farm 
would see a revenue of no more 
than $240,000.

F. 10 The average farm size increased 
from 150 acres in 1900 to 350 acres 
in 2017. But these numbers are 
distorted by small farms close to 
agglomeration zones that are  
often just part-time farms and are 
not the ones driving production. 
Out of the 80,000 farms in Iowa, 
more than 75% of the land is 
operated by no more than 20,000 

farms that are larger than 500  
acres and dominate the landscape 
in the counties in the north and 
west, but also parts of the south. 
Around 8,000 of these farms are 
larger than 1,000 acres and operate 
almost 50% of all land. With  
this significant rescaling of farm 
operations, Iowa has lost more 
than 60% of its farms over the  
past century, with more than 
120,000 disappearing since 1900 
and more than 80,000 since 1960.

COST STRUCTURE OF IOWA FARMS 
Fig. 9
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interwoven with the role of the federal govern-
ment, instrumentalised largely through the 
USDA. Until the early twentieth century, the 
USDA was only indirectly contributing to the 
development of farming practices by advising 
and educating farmers. But after the crises of 
overproduction in the 1920s, the USDA estab-
lished its central role in commanding the 
agricultural economy, which, for most of the 
twentieth century, was centrally planned.58 The 
USDA started intervening directly in agricultural 
commodities markets with New Deal measures 
that introduced production ceilings as agricul-
tural surpluses were becoming a structural 
problem. At the same time, the federal govern-
ment was becoming instrumental in the process 
of agricultural industrialisation, either by 
investing directly in infrastructure or by subsi-
dising investment in mechanisation and 
agricultural research.

After the two World Wars, two lines of 
policies were combined to address both internal 
problems of overproduction and geopolitical 
goals. The United States used its hegemony  
to establish an adequate system of world markets 
to channel its surpluses.59 The most significant 
expression of capitalist power in the shaping  
of this “food regime” is that food and agriculture 
products were completely excluded from  
the General Agreement on Tariffs and Trade 
(GATT), and US surpluses were channelled 
through non-market, state-to-state exchange 
mechanisms in the form of food aid.60 In this 
way, food aid served domestic agricultural 
policy—by solving the chronic problem of over-
production—and allowed the United States  
to pursue foreign policy goals in the context  
of the Cold War. 

After the mid-1990s, and the inclusion  
of agricultural commodities in the GATT,  
agricultural policies in the United States 
changed dramatically, opening the way to the 
establishment of what has been coined as a 
“corporate food regime.”61 Instead of trying to 
regulate supply, starting with the 1996 Freedom 
to Farm act, the federal government encouraged 
farmers to produce as much as possible, securing 
that they could cover their costs as market-based 

SCALES OF OPERATIONALISATION 
ACROSS IOWA 

Fig. 11
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F. 11  Cultivation areas cover more than 
85% of the total area of the state  
of Iowa, following the checkerboard 
grid introduced by the PLSS. Only 
roads, surface water, and settlement 
areas disrupt the continuous carpet 
of corn and soybean farming. 

F. 12 Aerial view of the Public Land 
Survey grid over Iowa.

loss-assistance payments were introduced.62 
These payments complemented the market 
prices in case they were too low, based on the 
historical production estimates of the farms,  
and thus encouraged farms that were historically 
overproducing to continue doing so. As this 
significant change in policies allowed for the 
market prices of agricultural commodities  
to drop, the ones that were subsidised were  
not really the farmers, but rather the corpora-
tions on both ends of production. On the 
demand side, the feed, livestock, and grain 
processing industries benefited by reducing  

the costs of their inputs, and on the supply side, 
seed, chemical, and fertiliser companies could 
benefit from the increasing demand without the 
reduced prices being reflected in the costs they 
imposed. The emphasis on biofuels in the early 
twenty-first century further enhanced this 
process by adding yet another subsidised outlet. 

The system of subsidies at the beginning  
of the twenty-first century was, in fact, devised 
to sustain a flow of massive inputs to the farm, 
and cheap outputs from it, to be used as inputs 
to the livestock and food processing industry 
and, more recently, the energy sector. Through  
a lengthy interplay of corporate and state power, 
the landscapes of the Corn Belt have been trans-
formed into a horizontal factory, turning the 
farm into a conduit in the process of capital 
circulation. The increasing entanglement of the 
Corn Belt farmer into more and more complex, 
closed and precise systems of commodified 
flows of production dissolves the illusion of the 
long-celebrated entrepreneur farmer. Farmers 

Fig. 12
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across the Corn Belt might still own the land, 
but under the contemporary mode of the corpo-
ratisation of Corn Belt agriculture, the soil is just 
a seedbed through which expensive inputs 
(bought from oligopolies) are turned into cheap 
outputs (sold to oligopolies). The farmer handles 
exuberant amounts of capital but is left with 
thinning returns and, at the same time, is solely 
undertaking all the risk. As the constant 
commodification of inputs has led to steep 
increases in cultivation costs across the Corn 
Belt, average farm income (adjusted for infla-
tion) has remained largely stagnant, even  
as productivity has increased.63 [Fig. 9]

Although not necessarily owned by any 
corporation, the operational landscapes across 
the Corn Belt are perhaps even more corporate 
than the typical central business district in any 
American city; it is a landscape where corporate 
capital has tried and exhausted ecological 
surplus out of various bundles of social, tech-
nical, and natural systems. The last frontier of 
ecological surplus has also been the most 
persistent unit in the Corn Belt system. This is 
the family farm itself; its reproduction is threat-
ened by thinning profit margins, the prospect of 
full automation, and the overall erosion of its 
surrounding social fabric. [Fig. 10]

ANATOMY OF AN OPERATIONAL  
  LANDSCAPE

 These transformations are deeply embedded  
and reflected in the physical configuration  
of the Corn Belt landscape. Perhaps in no other 
area is this more evident than across the state  
of Iowa. With a human population of just over 3 
million, Iowa’s area is covered almost completely 
by farmland, with more than 30 million acres  
of corn and soybeans covering more than 85% 
of its territory. This extensive farmland produces 
more corn than any other US state and is only 
second to neighbouring Illinois in the produc-
tion of soybeans. Indeed, crossing the northern 
counties of Iowa, the intensive use of the land is 
striking. It seems that almost every square metre 

Fig. 15–17

F. 13 Major elements of the grain 
commodity chain in Iowa:  
farming areas, grain elevators,  
feed processing facilities, biofuel 
and bioethanol plants, and railways.

F. 14 Major elements of the livestock 
commodity chain in Iowa: animal 
feeding operations, meat packing 
and processing facilities, and 
railways.

F. 15 Genetically modified seeds  
waiting to be planted in a farm  
close to Corning, Iowa.

F. 16 Machine shed in a farm close  
to Corning, Iowa.

F. 17 Farm and farmstead close  
to Corning, Iowa. 
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of land is in some way operationalised, either put 
into production or hosting a functional facility 
central to the Corn Belt system. The sense of a 
highly rational, instrumentalised, and machinic 
landscape is amplified by the regularity imposed 
by the subdivisions of the Public Land Survey 
system. [Fig. 11–12] 

As the secondary system of state and 
county roads largely follows the boundaries  
of the original townships, county roads create 
parcels of 6x6 miles, subdivided by smaller 
(often dirt) roads every mile. The one-mile 
squares were originally meant to host four 
160-acre farms. But as the farms in Iowa have 
grown bigger and bigger, and farmland  
consolidated into larger plots, farms have been 
eradicated and become more sparsely spaced. 
From an original density of around four farms 
per square mile, one might now often drive  
for more than a mile to see a farmhouse,  
and most structures that are found across  

the fields are not farmhouses, but rather  
metal boxes that host either grain or hog and 
poultry feedlots. [Fig. 11–12]

The regular checkerboard pattern of roads 
and farms is only slightly disrupted by the  
transport corridors of railways and interstate 
highways that organise the circulation of agricul-
tural commodities. The five major railway 
corridors that intersect Iowa from east to west 
still form the backbone of Corn Belt logistics. 
These lines enable efficient, bulk transport  
and are positioned with grain elevators so that 
corn and soybeans can be collected, stored,  
and eventually loaded on railcars. They also 
connect to major grain processing facilities for 
ethanol, biofuel, and feed manufacturing plants.
[Fig. 13] The same is the case for fertiliser,  
pesticide, and chemical plants, as well as meat-
packing and processing facilities. [Fig. 14]  
It is quite easy to reconstruct the dominant 
commodity chain of corn and soybeans from 
this linear network of nodes and connections. 
From the farm, the farmer transports the grain 
by truck to the closest grain elevator or to the 

Fig. 18

F. 18 Hog feedlot in Pocahontas  
County, Iowa.
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closest biofuel or feed-manufacturing facility, 
whichever offers the better price. From this 
point on, the farmers largely lose track of what 
happens to their produce as it is processed, 
loaded, and transported. Similarly, finished  
livestock is transported by truck to one of the 
meatpacking and processing facilities as new 
livestock enters. Overall, although the farmers 
operate in a global context, they experience  
only a local part of the chain. The rest of the 
process is completely concealed.

The farm remains the basic unit of produc-
tion, but it is transformed into a small factory, 
and the major structures dominating its land-
scape are not the farmhouse, but rather the 
clusters of grain bins that are used to store corn 
or soy (and thus address the volatilities of  
the market), and the huge machine sheds that  
have replaced the stable or barn, and house 
hosting the collection of machinic equipment 
necessary to operate the farm. [Fig. 15–17] These 
structures often dwarf the farmhouse, which  
in the case of cash-crop farms, is still on site, 
something that is rarely the case when it comes 
to livestock operations. Hog and poultry feed- 
lots are the most dominant in Iowa (especially  
in the north) and are housed in specialised,  
elongated metal buildings, often clustered in 
parallel lines, and built upon a covered manure 
lagoon, where animal waste is collected and 
deposited. [Fig. 18] Animals are rarely seen since 
they are confined, and their presence can be 
ascertained only through the distinctive odour. 
Neither are people since they are not necessary. 
This is predominantly a machine landscape, 
designed to put mostly nature—not humans— 
to work. 

Indeed, visiting one of the machine sheds  
in a typical farm reveals how it is possible  
to need a mere couple of human labour hours  
to produce more than 200 bushels of corn  
per acre. [Fig. 16] What is most impressive is not  
so much the army of machines, consisting  
of giant combines and tractors with planting  
and spraying arms and large and smaller trucks, 
but the fact that all this equipment can be  
operated and assembled by a single person.  
This spans the whole process from planting  

and harvesting to loading grains into trucks. 
Considering that the capital invested in 
purchasing this equipment lies at the levels  
of several hundred thousand dollars (combines 
can cost more than half a million), it is apparent 
that farms on the scale of 500 acres are at the 
lower end of the size needed to produce enough 
revenue to sustain this model. Fuel tanks for  
the machinery and natural gas infrastructures 
for drying the grain in the corn bins reflect  
the high-energy dependency of Corn Belt farms, 
while containers of nitrogen fertilisers are a 
reminder of the exhausted fertility of the soil. 

Since there are no animals grazing there 
are no fences, only signs with the seed company 
brands signifying the genetically modified  
variations that were planted. [Fig. 15] This also 
largely explains one more element that becomes 
noticed by absence: insects. It is striking that 
even in the middle of the summer, standing 
among billions of plants, there are only a few 
insects buzzing around. This results from 
insect-repellent variations of corn and soybean 
seeds acting as embodied insecticides. The 
obvious risk of environmental catastrophe  
is supposed to be addressed by the seed compa-
nies—they are supposed to place anti-insect 
genes in only small percentages of the plants, so 
insects are not completely eradicated. 

What finally concludes the impression  
of a machinic landscape “void” of life, but full  
of productive capacity, is the apparent absence 
of humans. Across the state of Iowa, less than 
100,000 people are working in agriculture, 
putting into production an estimated 80 million 
animals (cattle, hogs, and chickens), 400 billion 
corn plants, and 500 billion soybean plants.64 
The general change in the organic composition 
of capital towards more capital-intensive (and 
less labour-intensive) agricultural practices  
has led to farmland consolidation, farms being 
eradicated and upscaled, and animal breeding 
concentrated in larger and larger CAFOs.  
As populations working in agriculture and living 
on, or close to, farms diminish, the pattern  
of settlement and communal structure in Iowa  
is severely transformed towards a much more 
centralised form of inhabitation. More than 80% 
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of the population lives around the four major 
agglomeration zones. These zones include  
the area around the capital of Des Moines  
in the centre, the agglomeration corridors along  
the Cedar and Iowa rivers in the east, and  
a zone around the Nebraskan city of Omaha  
at the very south-western border of Iowa.

But similar to the rest of the Corn Belt 
states, the settlement pattern in Iowa has  
been much more decentralised and structured 
around the farm as the basic settlement unit. 
Around 1900, more than 60% of the population 
was not living in any form of concentrated settle-
ment (towns, cities, or villages of any form and 
size). Rather, they lived on individual farmsteads 
that hosted more than one million people.  
At the time, there were less than 30 settlements 
with more than 5,000 inhabitants and most  
of the population was spread over a quite decen-
tralised network of small towns. [Fig. 19] This 
regular and quite homogenous settlement 
pattern largely reflected the subdivisions of the 
Public Land Survey System, which also enabled 
a pattern of density and territorial organisation. 
As the land was commodified through town-
ships, certain sections within the townships 
were reserved for the public in order to host 
social infrastructures, such as schools and ceme-
teries. Since these parcels were in predefined 
lots that were around the centres of the town-
ships, they affected the regular organisation  
of settlements around them. Moreover, as town-
ships were further aggregated to form counties, 
settlements that were closer to the centre of the 
counties were preferred as county seats so that 
the civil functions located there could be easily 
accessible from all parts of the county.65 

The development of the railways, in most 
cases complemented this underlying structure, 
linking several of the more central settlements 
and amplifying their role. The construction  
of the railways also largely standardised the 
infrastructural layout of the towns, introducing 
a sequence of grain elevators that became central 
parts of the settlements and their economic life. 
Grain elevators and the associated infrastructure 
were often positioned on the north part of the 
rails. At the same time, the remaining economic 

activity was often extended to the south, as rail-
ways typically crossed the settlements along  
an east-west axis. This structure suggested  
a dispersed and rather hierarchical geography  
of central places, the basis of which was the 
family farm. 

The economy of the small towns that were 
dispersed among the farms largely revolved 
around the metabolism of the Corn Belt system 
and served as markets for agricultural equipment, 
seeds, and fertilisers. They also hosted public 
services like schools, banks, and post offices,  
in so much as they were hubs for agricultural 
storage and transport, and these amenities were 
necessary. Moreover, they also offered comple-
mentary labour markets to the members of the 
family farm, allowing them to have employment 
outside the farm. Naturally, the upscaling of 
farms and the associated decline in farm popula-
tion led to the gradual erosion of this settlement 
pattern after the 1930s and especially after the 
1960s. For almost every decade after the 1950s, 
Iowa saw more than 70% of its counties lose 
population. Around 20 out of 99 counties lost 
more than 30% of their populations, some close 
to half, while the only counties that gained popu-
lation were near the major agglomeration centres 
that continued to grow—similar to the trend  
in the settlement dynamics. Since 1960, around 
60% of all settlements in Iowa have been 
shrinking, with several of them losing more  
than half of their population. Decades of depopu-
lation have left more than half the counties  
in Iowa almost empty, with densities of less than  
ten people per square kilometre, leading to  
a downward spiral where depopulation means 
unbearable living conditions for those who 
remain, leading to even more depopulation. 

At the same time, however, the more coun-
ties become depopulated, the more operational 
they become for the corporate metabolism  
of the Corn Belt. Several counties that have  
lost half their populations have increased their 
productivity. For example, since the 1950s, 
Adams County has lost more than three-quarters 
of its farms and farmers but has been producing 
four times more corn. Such counties represent 
extreme examples of operational landscapes  
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Fig. 19

F. 19  Lithography, perspective view of 
John D. Rivers’ stock farm in Des 
Moines Township, Iowa, 1875. The 
town of Dallas is seen in the back, 
while farms dot the landscape.  
The mixed farming of cattle, pigs,  
and feed cultivation is supported 
by early mechanised means.

that are almost devoid of any social activity. 
They are dedicated almost completely to primary 
production, shaped by a lean, industrialised 
functionality where all operations are precisely 
prescribed, like parts of a horizontal factory. 

The ongoing process of operationalisation, 
leading some of Iowa’s counties in these 
extreme, almost ultimate stages of performa-
tivity, is interwoven with a dual process of 
centralisation and peripheralisation. This 
process has largely reshaped the initially decen-
tralised pattern or settlement into a rather 
distinct set of depopulated but highly produc-
tive operational landscapes surrounding the four 
major agglomeration zones that continue to grow 
in terms of population and economic activity: 
the area around the capital of Des Moines, the 
agglomeration zones forming around Iowa City, 
Cedar Rapids, and Waterloo across the Iowa and 
Cedar rivers and of course around the city of 
Davenport on the Mississippi River, as well as 
the areas around Omaha and Sioux City on the 
border with Nevada. [Fig. 20] Major operations 
of agricultural corporations such as Pioneer 
(seed manufacturing) and John Deere (tractors) 
are concentrated around these agglomerations 

and along the corridors connecting them, 
reflecting through their spatial concentration 
also the market consolidation of agricultural 
manufacturing businesses that used to be much 
more dispersed across the less centralised settle-
ment. Corporate agribusiness is shaping both 
agglomeration zones and the extended opera-
tional landscapes of Iowa.

INHABITING AN OPERATIONAL  
  LANDSCAPE

 As farm employment has remained rather static 
(when not decreasing), the jobs created by the 
increasingly corporate agribusiness economy 
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POPULATION CHANGE IN IOWA 
Fig. 20

SCHOOL DISTRIBUTION IN IOWA
Fig. 21
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suggest a growing penetration of wage labour 
relationships that concentrate around the major 
agglomeration zones and extend to the smaller 
towns of the depopulated Iowa counties. In fact, 
for counties such as Pocahontas, or Buena  
Vista, with populations in the range of 10,000  
or 20,000, the operation of a biofuel refinery,  
a soybean mill, a seed production facility, or  
a meat processing plant is crucial for the employ-
ment of the thinning population, and especially 
for their fragile towns. For example, a medium- 
sized biofuel factory, such as the Valero plant 
next to Albert City (population 700), can employ 
around 100 people, a significant percentage  
of the workforce.

The combination of the sparsely populated 
counties and the growing significance of the 
operations of agribusinesses, as the sole employ-
ment opportunities has led to increased 
competition between the struggling counties  
to attract corporate investment and the 

relocation of plants, but also to a high precarity 
in the labour market. A striking example is the 
case of Cherokee county, one of the most depopu-
lated counties in north-west Iowa, which has  
lost more than 50% of its population since the 
1950s. Since 2014, Tyson Foods closed its meat 
processing plant near the city of Cherokee 
(population 4,900), laying off more than 450 
people, and has since refused to allow any 
competitors to take over the plant, thus largely 
keeping the city hostage.66 The “we are hiring” 
banners that are very often hanging at the 
entrance of seed processing facilities or biofuel 
and feed mills signify both the prevalence of this 
model and the underlying dependencies it 
creates. Within this context, the existence  
of (or proximity to) less precarious employers, 
such as medical services, and of course, city  
and state jobs (schools, postal service, etc.), can 
often prove a decisive factor for the prospects  
of Iowa’s small towns.

Fig. 22

Fig. 23

F. 20  Per cent change in settlement 
population in Iowa, 1950–2012: 
population growth is limited  
to the central agglomeration  
of Des Moines and the corridors  
of the Cedar and Iowa rivers  
in the East, leading to a clustering 
of the population around the major 
cities and a hollowing out of the 
in-between farming zones.

F. 21  Distribution of schools and school 
districts in Iowa, and distance  
of settlement from the nearest 
school, 2015. 

F. 22 Davis Avenue, looking south, 
Corning, Iowa.

F. 23  Music fair in Pocahontas county  
on a Saturday afternoon, Iowa.
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But the more the population retreats, the 
more difficult it becomes for cities and counties 
to sustain such functions, impacting the daily 
life of the local communities. The consolidation 
of school districts and the closing of schools 
offers a striking indicator in this respect, with 
Iowa losing more than 4,000 schools since the 
1950s, making access to education increasingly 
challenging for those left behind. [Fig. 21] 
Equally decisive, both for the labour market and 
for the standard of living, has been the restruc-
turing and rescaling of retail functions. Once 
concentrated along the main streets of the agri-
cultural towns, most retail has consequently 
moved either closer to highway entrances or 
completely eradicated and replaced by shopping 
centres, positioned even further away in selected 
locations. Thus, walking along the few blocks 
that used to constitute the commercial centre  
of the main street, even in the central towns and 
county seats, is an uncanny experience, often 
accompanied by zero encounters with people, 
closed shops, and a relative surprise when a 
business is still running. [Fig. 22] Still, quite  
a few of the towns manage to concentrate basic 
retail (clothing, furniture, giftshops) and service 
options (accounting, real estate, insurance, 
banks) and recreational facilities, even movie 
theatres, while the occasional local pub, or bar, 
is often the only place that is still full of people. 

Besides the few general supply stores and 
low-cost stores that often remain in the centre  
of towns, most everyday retail takes place along 
state roads and highway intersections. The diffu-
sion of corporate retail chains adds a sense  
of genericity with McDonalds, Burger King, and 
Subway weakening the sense of any local char-
acter or the feeling of being in “the countryside.” 
Especially the existence of large retailers, such  
as Walmart, is often considered an advantage, 
both for the jobs created and the shopping 
options they are believed to offer. They function 
as a magnet that can attract growth to sur- 
rounding communities. The penetration  
of corporate America can also be seen as  
an ironic reflection of the commodified relation-
ships that characterise the food, feed, and fuel 
nexus: a Big Mac consumed in Corning, Iowa, 

could be very well conceived to contain some  
of the local landscape in it, but only after  
the corn harvested in one of its farms, concludes  
a long journey across the operational landscapes 
of the US agri-food system. 

With the rescaling of production and 
retail, and the retreat of social infrastructures, 
living in Iowa’s small-town communities has 
several negative elements of larger and denser 
agglomeration zones without any of their advan-
tages. From a high dependency on the auto- 
mobile to the penetration of generic corporate 
chains, the inhabitants of the depopulated coun-
ties of the Iowan operational landscapes have,  
in some respects, a quite similar experience  
to every other citizen of suburban America. But 
at the same time, they have to face a deficit  
of social infrastructures, retail, entertainment, 
and recreational options, and the lack of 
economic and cultural versatility of larger cities, 
further aggravated by environmental problems 
(such as water population), and the negative 
externalities of industrial agriculture (especially 
those associated with CAFOs, such as waste  
and odour). 

Nevertheless, while these problems are 
often acknowledged, most inhabitants are rather 
conscious of what they see as a trade-off between 
the difficulties of inhabiting an increasingly  
operational landscape and the persistence  
of several elements of “rural” or “countryside” 
living. Indeed, stronger community bonds, the 
ability to better manage time, and a closer rela-
tionship to the land, contribute to the robustness 
of the local communities, while informal econo-
mies continue to thrive even under the pressure 
of ever more pervasive wage labour relations.  
In fact, the liveliness that the small Iowan towns 
are missing is to be found in the numerous 
smaller or larger town and county fairs and 
community festivals, which are quite common, 
especially during the summer months. From 
simple food and music fairs to more radiant spe- 
cialised thematic events (often related to popular 
leisure activities, such as reconstructions of vintage 
agricultural machinery), these events reflect  
and strengthen community ties and animate  
the otherwise dormant landscapes. [Fig. 23]
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The same community and family ties  
play an important role in the persistence of  
a complex web of multivariate, often informal 
economic activities that are directly interwoven 
with the seasonality and the diverse needs 
linked to farming. While farming activities  
are concentrated around specific periods of 
time—mostly during spring (planting) and fall 
(harvesting)—the maintenance and management 
of the farm and the model of the farmer/entre-
preneur require a multitude of tasks that are 
often outsourced through family or community 
networks in the form of informal, part-time jobs. 
From accounting tasks to construction work  
and equipment installation and maintenance, 
the basic economic functions of agricultural 
production are diffused through various employ-
ment opportunities in local communities. 

This exact condition offers a certain 
robustness to the socio-economic structure  
of the local communities. It could also be seen 
as the final frontier of ecological surplus for  
the capitalist mode of agricultural production,  
as these often-informal relations between agri-
cultural production and social reproduction 
provide several degrees of elasticity for local 
communities to absorb the volatility of agricul-
tural markets. They also allow high degrees  
of self-exploitation, not limited to the farms 
themselves, but diffused to the whole commu-
nity within which they are embedded, thus 
absorbing economic pressures that allow profits 
to be accumulated elsewhere along the agricul-
tural commodity chains. Revisiting Harriet 
Friedman, who highlighted this mechanism  
at the level of the family farm, perhaps it makes 
more sense to consider this elasticity at the level 
of the whole community within which it is posi-
tioned.67 But as local communities are eroded 
through depopulation, even this last frontier  
for the appropriation of ecological surplus seems 
to be exhausted. 

FRONTIERS OF  
  EXHAUSTION

 Operational landscapes are landscapes that 
depend highly on the appropriation of eco- 
logical surplus for the extraction of surplus 
value. As bundles of human and more-than-
human natures are appropriated and eventually 
exhausted in the search for profit, operational 
landscapes are transformed by the continuous 
search for the next “frontier” of accumulation. 
The more these frontiers are exhausted, the 
more operational landscapes tend towards  
a complete commodification of all the relation-
ships that construct them. And vice versa,  
high degrees of commodification signify  
the exhaustion of ecological surpluses, which  
are basically operational landscapes that have 
reached a “mature” or “saturated” state. 

The Corn Belt can be undoubtedly charac-
terised as an operational landscape that has 
reached such a state. A landscape where fron-
tiers of ecological surpluses have been gradually 
exhausted. The initial appropriation of high- 
ecological surpluses was based on the extraction  
of the socio-natural work that was embedded 
into the mid-western soil. As this frontier was 
gradually exhausted, productivity gains started 
becoming more and more dependent upon  
a high-input metabolism that unfolded together 
with the mechanisation of the means of produc-
tion. In turn, this high-input metabolism 
reflected the struggles to assemble frontiers  
of cheap energy that fuelled industrial farming 
and pushed chemical innovation in fertilisers and 
pesticides. Genetic engineering in crops signified 
an additional level in the exploitation of bio- 
chemical frontiers, which increasingly challenged  
the sensitive state of ecological systems.

Achieving a balance with nature has  
proven an elusive task. Since 2011, superbugs 
(such as the corn rootworm) have been observed 
to develop resistance to genetically modified 
crops and have actually evolved into stronger 
breeds as a result of the modified seeds.68 
Similarly, the emergence of superweeds able  
to resist herbicide treatment occurred even 
earlier, around 2005. Superweeds and superbugs 
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only confirm the downward spiral of environ-
mental disruption that has accelerated in the 
past decades, only to amplify historically 
persistent problems of soil erosion and nitrogen 
pollution.69 Soil erosion problems are  
as old as the mechanisation of agriculture  
in Iowa in the 1920s, and nitrate diffusion prob-
lems date back to the intensification of fertiliser 
application after the 1960s. Soil erosion is most 
prevalent in the west and southwest, where  
the terrain is hillier, since erosion is directly 
related to slope. While the negative effects  
of soil erosion are directly linked to the area  
of the farm, nitrogen pollution through exten-
sive fertiliser use has extensive and multiscalar 
negative externalities. 

Since the late 1970s, nitrogen from 
fertilisers leaking through the soil has entered 
Iowa’s hydrological system as converted nitrates, 
which are poisonous to drink and cause oxygen 
depletion through eutrophication in aquatic 
ecosystems. Over the past decades, the intensifi-
cation of nitrate pollution problems has forced 
water suppliers to install water treatment systems 
to remove nitrates, costing millions of dollars. 
Furthermore, polluted water from Iowa  
has made its way to the major water corridors  
of Missouri and Mississippi, and through  
them, to the Gulf of Mexico. This contributes  
to the recurrent emergence of a “dead zone” 
close to the Mississippi delta—a hypoxic zone 
leading to massive fish kills, biodiversity reduc-
tion, and the fishing industry’s destruction.70 
Ironically, it is through the underground infra-
structure of tilling that has been placed under 
the glacial depression of the Des Moines Lobe  
to improve draining that most of the nitrate- 
polluted water is leaking into the system. 
Equally ironic is that the Mississippi River 
carries the pollutants to the gulf yet is the main 
waterway through which nitrogen fertilisers  
are shipped north from the clustered process- 
ing plants in its mouth, around New Orleans, 
completing a destructive cycle. 

Superbugs and superweeds, soil erosion, 
and nitrate pollution are all signs of an exhaust- 
ed landscape, where attempts to increase 
productivity are releasing complex and often 

unpredictable sets of negative externalities. 
These negative externalities are often spatially  
or systemically offset and are unaccounted for  
in the costs of production. But as the ecological 
surplus contributed by the work of nature has 
been continuously exhausted, the family farm  
as a form of production, but also as a source  
of ecological surplus (through the self-exploita-
tion of its members), has been also challenged. 
As the productive landscape of Iowa has been 
continuously depopulated, relationships of social 
reproduction have been largely commodified 
and disassociated from the reproduction of the 
productive elements of farming, a common pool 
that used to add to the robustness of the family 
farm model. It is not just nature that has been  
in a state of exhaustion in Iowa, but also several 
communities, especially in northern and 
southern areas.

As the operational landscapes of Iowa  
are deeply interwoven into globalised networks  
of production, they become elements of geopo-
litical struggles and capitalist power, revealing 
the indifference of capitalism’s global search  
for profit to local ideologies, cultures, and polit-
ical beliefs. The latest shocks in the soybean 
markets, inflicted by the growing trade tension 
between China and the United States, had  
a severe impact on Iowan soy exports, revealing 
the weak positionality of local farmers within  
the global agri-food dependency scheme.  
Spending several hours in front of their 
computers monitoring the prices of commodi-
ties, they have the illusion that they have agency 
in the global market. Yet, while they produce 
more than one-third of the global output they  
are mere subjects of commodity markets set  
by hedgers, traders, speculators, and political 
opportunists. Ultimately, they can only  
drive their produce to the closest grain elevator 
with reassurance that federal subsidies will  
cover their losses. Occupied with trying  
to decipher the right choices for the upcoming 
cycles of production, out of an increasing 
amount of information, they fail to realise  
that their choices are not real but prescribed 
within a corporate pallet of commodified  
product bundles and that perhaps they are the  
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last generation of farmers able to reproduce  
the model of the family farm. Not surprisingly, 
when asked if his children would continue the 
family farming business, Don replied that his 
son was planning to set up a business that  
would sell the last remaining foundation of the 
Corn Belt farm: the soil.71
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