
8   LIMN FOOD INFRASTRUCTURES

FOOD SYSTEMS ARE, IN A BASIC SENSE, AS OLD AS LIFE ITSELF: 
an ecosystem, however small, is ultimately a food system, 
as Fritjof Capra has observed (Capra 2005:34). Among 
the most significant ecological effects of human popula-
tions has been the stretching of food systems across great 
tracts of space. Human beings have been doing this for 
centuries, even millennia, as the Roman grain trade, the 
spice trade, and the Columbian exchange demonstrate. 
Thus, large-scale food systems are not historically novel. 
Nonetheless, the past 200 years or so has seen a signifi-
cant material transformation in how food is produced, 
processed, stored, and distributed. Food systems have 
become truly globalized, mechanized, and industrialized. 
These developments have produced large-scale, histori-
cally novel “ecotechnical” systems. These systems in turn 
operate as new environments within which natural selec-
tion operates. Food systems thus demonstrate how differ-
ences in scale produce emergent phenomena.

The first and most obvious aspect of this transformation 
is distance. While some food in the ancient period trav-
elled significant distances, most food today is consumed a 
long way from its site of production. A 2002 Worldwatch 
Institute report noted that the average American food item 
travels between 1,500 and 2,500 miles from farm to plate 
(Halwell 2002). One oft-cited Swedish study from 1993 
found that the components of a typical breakfast—apple, 
bread, cream, orange juice, sugar, and so on—travelled a 
distance approximating the earth’s circumference before 
consumption (Pfeiffer 2006:25). This great expansion of 
the distances traversed by food was a consequence of the 
development of steam and internal combustion engines, 
meaning that today’s food systems are heavily dependent 
upon fossil fuels. In contemporary America, 17 percent 
of all energy is used for the purposes of feeding, a figure 
divided roughly evenly between production, processing, 
and distribution/cooking (Nye 2006:82). The total energy 
cost of food thus significantly exceeds that of its produc-
tion (Smil 2006:52). 

The high-energy food economy allowed foodstuffs to 
move around the planet at historically unprecedented 
speeds. In the nineteenth century, for example, railroads 
and steamboats allowed the transportation of live animals 
across North America or the Atlantic Ocean. Time, con-
temporaries were fond of saying, was annihilating space. 
Cattle traveling on such ships would not have agreed: the 
journey was long and difficult, with illness and injury 
often decimating herds en route: in 1886, 5,907 animals 
had to be thrown overboard during Atlantic crossings 
(Bear 1888:93). Meanwhile, these systems efficiently 
distributed unwanted diseases like rinderpest and foot-
and-mouth disease across greater distances, leading to a 
wave of European epizootics and emergency public health 
strategies ranging from culling to trade embargoes.

Transporting dead meat was promoted as more safe, 
efficient, and humane, but this raised the question of 
decay. The ultimate solution, mechanical refrigeration, 
was fully functional by the 1880s and was soon being used 
for the transportation and storage of meat, milk, and 
fruit through a “cold chain” that wove abattoirs, dairies, 
trains, storage depots, and delivery trucks into a rela-
tively streamlined network characterized by calculated 
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temperature control. The cold chain arrested decay and 
made foods more durable. Durability was also increas-
ingly engineered into foodstuffs themselves through the 
use of preservatives, pasteurization, wrapping, and other 
techniques. 

The emerging spatial pattern thus involved extremely 
elongated transportation and distribution chains linking 
large hubs where foodstuffs were stockpiled and pro-
cessed. Grain elevators, mills, bakeries, sugar refiner-
ies, dairies, cold stores, feedlots, and abattoirs replaced 
smaller institutions and were often clustered in particular 
geographical zones (ports, urban peripheries). This sub-
stantial scaling-up of production involved new forms of 
construction, manipulation, and mechanization. Milling, 
baking, and refining, for example, became complex tech-
nological processes. Such economies of scale facilitated 
the accumulation of waste materials in sufficient quanti-
ties to make possible the profitable reuse of very small, 
biologically distinct parts of animals: abattoirs harvested 
glands for the pharmaceutical industry, for example. 

Contemporary food systems have a number of defin-
ing characteristics. They consist of critical nodes linked by 
very long transportation and distribution chains. There is 
a quite substantial amount of slack between component 
parts; for example, between abattoir and fast food res-
taurant. This means that food disasters emerge slowly, 
unspectacularly, and insidiously, unlike, say, meltdowns 
in nuclear reactors or explosions in petrochemical plants 
(Perrow 1984). Moreover, despite the best efforts of those 
building them, food systems are never fully insulated from 
their environments: they are “ecotechnical,” blurring the 

boundaries between “technology” and “nature.” Their 
size, shape, and complexity necessitated governmental 
strategies such as inspection, but they remained impos-
sible to fully predict and police. A working definition of 
complex modern food systems would include the signifi-
cant distance between component parts and their open-
ness, sprawling extent, and nodality: they are slack, slow, 
porous, opaque, and vulnerable (Hughes 1983). The food 
system itself is a metasystem composed of multiple, in-
terlaced subsystems. For example, the Danish bacon in-
dustry grew up symbiotically with the dairying system: 
skimmed milk left over from making butter was fed to 
pigs.

The scaling-up of food systems thus produced histori-
cally novel ecologies: distended chains of controlled cold, 
for example, or the industrial slaughter of mass agglom-
erations of mammals. As complexity theorists have noted, 
when a system increases in scale, it frequently displays 
emergent properties. Emergence refers to the capacity of 
systems to generate genuinely novel phenomena: they are 
surprising. I conclude by examining one such emergent 
property of food systems: their tendency to create the 
ecological conditions of emergence and distribution of 
new forms of pathogen.

Viewed from the perspective of the microbiome, 
food systems were novel forms of evolutionary space. 
They provided new physical environments within which 
natural selection operated. Across food systems, strange 
new forms of life appeared: molds and slimes clinging 
tenaciously to the surfaces of frozen carcasses, or wing-
less insects devouring wheat in granaries. In the 1880s, 
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