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1

INTRODUCTION

All Those Numbers

EVERY YEAR, tens of thousands of real estate brokers, franchisers, 
property speculators, retail location experts, and practitioners in a 
host of other subfields related to retail, real estate, or some combi-
nation gather in Las Vegas for RECon, a retail real estate convention 
organized by the International Council of Shopping Centers (ICSC). 
For this gathering, the floor of the convention center is organized as an 
alphanumeric grid, and the resulting plan reads like a city map. Let-
tered streets run the length of the building and are crossed regularly 
by numbered avenues. The Central Hall runs from Ninth Avenue to 
Twenty-First Avenue and from D Street to M Street. The upper floor of 
the South Hall continues from Twenty-Second Avenue to Forty-Ninth 
Avenue and from N Street to S Street. The floor below includes ave-
nues from Fiftieth to Sixty-Sixth and streets T to X. Each exhibitor 
is assigned an address. The City of Oakland’s kiosk, for example, can 
be found at S595 Y Street. This vast gridiron is known as the Leas-
ing Mall, and it is the space in which these thousands of realtors and 
retailers converge to make deals that will influence the future of the 
American built environment.

The ICSC, a professional association for the shopping center 
industry, organizes RECon as part of its larger mission to promote the 
trade. The convention is less concerned with merchandising and more 
with real estate insofar as the retailers participating are not promot-
ing products as much as their businesses as a whole. They attend in 
the hope of convincing landholders to offer them positions in their 
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shopping centers or to persuade possible franchisees to take the risk 
of investing in their businesses. The complements to these efforts 
are those of companies that have space to lease and are looking for 
tenants. Since many of the real estate holders run shopping centers 
with multiple tenants, they come to Las Vegas to fill their vacancies 
with successful businesses that will, in turn, bring customers to the 
rest of their centers. Seeking to attract both retail and real estate 
investment, more than fifty participants at RECon 2010 were repre-
sentatives of cities, each of which promoted itself as a dynamic locale 
on the cusp of expansion and transformation. The cities described 
themselves in language familiar to global real estate executives, who 
are accustomed to assessing investments in terms demographic ana-
lytics, including considerations such as trade areas and market seg-
mentation. Apple Valley, California, for example, asserted that “low 
costs, free technical assistance, streamlined processing led by a single 
point of contact make it the place to do business! Apple Valley’s eco-
nomic development staff is ready to assist you through every phase of 
the development process as well as identify sites for your tenants.”1

Some cities were even more direct in their acknowledgment of the 
terms in which growing cities are evaluated by and depend on private 
development. Murrieta, California, for example, described itself as a 
“young, on-the-go affluent community just North of San Diego. Mur-
rieta boasts a population of over 100,000 and a trade area of over 
663,000. With a median age of 32, a median household income of 
$90,000 and recently recognized as the 2nd safest city in the nation, 
Murrieta is the future of Southern California!”2 Companies with land 
or retail space to lease or sell also have a large presence at RECon. 
Walmart, the discount retailer based in Bentonville, Arkansas, and 
the owner and manager of sizable real estate holdings, has one of the 
largest corporate presences at the convention each year, including one 
of the event’s most visible booths. In Walmart’s booth, both aspects of 
the convention, retail and real estate, are consolidated in one site and 
in one corporate actor.

At RECon’s seminars and workshops, speculators can get advice on 
a range of topics, from broad trends in retail to the specifics of lease 
restructuring. At RECon 2010, in a seminar called “Think Outside the 
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Box to Fill the Box,” a presenter noted that the discount retail building 
whose image she was projecting on the screen behind her—a commer-
cial shed building with cinder-block walls and light-gauge steel roof—
was not adding any value to the parcel of land on which it was sitting 
if it was not in operation. In certain cases, she recommended retaining 
the land but “scraping” the site and starting fresh. In other words, the 
building on its own was unlikely to generate any revenue because the 
only way it could be productive was by performing the task for which it 
had been designed—that is, by actively enabling the movement of mer-
chandise from supplier to warehouse to shelf to shopping cart. Other-
wise, the bulky dimensions and large, undifferentiated interior volume 
would prove difficult to either inhabit or subdivide. So, according to 
the presenter, unless one wanted to use the building for its original 
purpose, a better bet would be to demolish the structure and start 
fresh on the land, the value of which would otherwise be diminished 
by the operation of such a building on it.

One hundred years earlier, Cass Gilbert, architect of the Wool-
worth Building, famously described the high-rise building as “merely 
the machine that makes the land pay.”3 What has changed in this long 
century so that buildings, once imagined as means of extracting value 
from the land itself (and thus more valuable if taller because of the 
increased amount of floors), are now seen, as suggested by the RECon 
seminar, as temporary situations built to enable the rapid circula-
tion of consumer products? Gilbert’s sentiment was directed toward 
building owners as he made the case that “architectural beauty, judged 
even from the economic standpoint, has an income-bearing value.”4 In 
the case of discount retail outlets like the one mentioned above, archi-
tecture is not a machine for making the land pay but instead pays the 
land to be part of a machine. William Cronon explains that pigs’ “pro-
digious meat-making powers meant that once farmers had harvested 
their corn crop, pigs (along with whiskey) were generally the most 
compact and valuable way of bringing it to market.”5 In this example, 
the pig is recast as a medium within a network of exchange and as 
a solution to nineteenth-century ranchers’ race against the tenden-
cies of space and time to diminish the value of their livestock through 
weight loss, travel hardship, and even death. Likewise, the real estate 



Introduction

4

parcel is a temporary housing for one switch of many in a long chain 
of circulation. Revenue is not extracted from real estate and rental 
agreements but through the availability of consumer products, them-
selves compact ways of transforming materials and bringing them to 
market. Because information can move incredibly fast but objects 
must still be moved physically, the processes of making such goods 
available are measured in terms both tangible and ethereal, spatial 
and temporal, in terms of weight and velocity but also in terms of 
anticipation and risk, calculation and information, concreteness and 
abstraction. Logistics is the industry associated with these concerns, 
and it is changing the world.

Logistics, according to a recent advertising campaign for the global 
package delivery company UPS, “makes the world work better.” With 
this slogan, the company suggests that the services it provides help 
people to improve their businesses by enabling the exchange of goods in 
a timely, reliable, and transparent manner. In a TV advertisement, UPS 
touts logistics, to the tune of the Harry Warren song “That’s Amore,” 
as “a continuous link that is always in sync” and claims that with 
logistics, “technology knows right where everything goes.”6 Histori-
cally, logistics has been understood as the branch of military science 
that concerns the planning and coordination of operations, including 
provisions for movement, matériel, and maintenance.7 The term is also 
used to describe contexts outside the military, especially those linked 
to global commerce, transportation, and coordination. The rise of 
logistics in this sense is coupled with neoliberal trade policies and the 
politics of globalization.8 Because their aim is to improve efficiency, 
lower costs, increase profit, and so on, those involved in logistical 
practices may see things like national borders, labor laws, and certain 
trade policies as obstacles to their ambitions.9 And because logistics 
has a distinctly spatial dimension, the sites of logistical practices are 
increasingly legible as spaces in which such obstacles are negotiated, 
reinforced, dismantled, or mutated.10

As both an area of work and a branch of knowledge, logistics takes 
its place next to similar categories such as economics, physics, poli-
tics, ethics, heuristics, and technics, to name a few. Logistics is also 
a process of transformation. In the same way that one might speak 



Stills from the UPS ªWe Love Logisticsº 
advertising campaign in 2012 show a cross 
section of the company's distribution 
system, including technologies and infra-
structures at a range of scales.

The Walmart realty booth at the 2010 Retail 
Real Estate Convention (RECon) in Las 
Vegas, Nevada. Photograph by the author. 
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of the process of industrialization, mechanization, or automation, it 
is possible to speak of logistification. Industrialization concerned the 
systemization of production through the development of machines, 
mechanization represented the hybridization of human production 
with machinic processes and properties, and automation set about 
to literally make production machinic. Logistification, in turn, is an 
inclusive process that concerns the entire life of a product and works 
to flatten, connect, smooth, and lubricate as it organizes material in 
both space and time.

Logistics registers a number of trajectories that are relevant to 
questions of architecture, urbanization, and the built environment 
more generally, often reflecting what Zygmunt Bauman has identified 
as tendencies toward “liquefaction,” including “the mind-boggling 
speed of circulation, of recycling, ageing, dumping and replacement 
which brings profit today” as well as the value of “travelling light” as 
an asset of power because “holding to the ground is not that important 
if the ground can be reached and abandoned at whim.”11 These images 
of things moving frenetically through space, of holdings freezing and 
thawing, appearing and disappearing in accelerated ways, as if viewed 
through a time-lapse camera, are precisely enabled by practices of 
logistics. Rather than encouraging congestion, logistics pursues unen-
cumbered movement. Rather than seeking density, logistics aspires to 
coverage. It is a horizontalizing and externalizing industry, not a ver-
tical and integrating one. It does not leave things to chance (e.g., the 
unplanned urban encounter is not accommodated in logistics regimes) 
but relies on calculation to reduce risk. And while logistics planners 
prefer to anticipate future concerns rather than react to them, when 
the unexpected occurs, the nimbleness of the industry allows it to make 
adjustments quickly. Instead of the friction of an earlier era in which 
things rubbed up against each other along their way (e.g., in the narrow 
streets of Manhattan), logistics tries to lubricate movement as much as 
possible. In the retail sector this is especially true because static mer-
chandise is a liability. In this sense, the ideal condition for a retail logis-
tics network is to have all of its merchandise suspended in a constant 
state of circulation, a humming network of movement with no backups, 
no bottlenecks, and no accumulation of storage.
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All of these tendencies play out in the built environment. For exam-
ple, the behaviors that Gilbert identified were the same ones that con-
tributed to the development of the dense and congested twentieth-
century metropolis. By many accounts, these outcomes have been 
positive from cultural, social, energetic, and architectural perspec-
tives. The world, as is well known, is becoming increasingly urbanized 
as more and more people seek out cities for the expanded opportu-
nities they promise. However, the networks of production and distri-
bution on which the world’s population depends are more and more 
attenuated, externalized, and otherwise obscured. Practically every 
item we encounter on a daily basis has come from somewhere else and 
is going somewhere else—sometimes quickly and sometimes slowly. 
The stuff of everyday life is also becoming the stuff of logistics. How-
ever, it is generally easy to remain ignorant of where a thing comes 
from and generally hard to find out. It is equally easy to disregard the 
specific built environment that attends and supports these logistical 
networks, partly because it occupies an externalized territory itself, 
and, if noticed at all, the built forms of this environment are them-
selves characterized by utilitarian neutrality. Moreover, the processes 
that govern the production, distribution, and consumption of goods 
increasingly operate at a global scale and introduce a set of demands 
and pressures that operate against the logic of the city of congestion, 
encounter, and adjacency. Instead, these processes privilege control, 
predictability, measurement, division, and management. They work to 
produce an overspecified version of the world that leaves as little room 
for chance as possible.

Logistical systems intertwine with and condition everyday life, with 
implications ranging from labor rights to national security to ideas of 
personal fulfillment. The tendencies and imperatives of logistics are 
actively transforming buildings, landscapes, and bodies, and these 
transformations are legible in the spaces, organizational forms, and 
technologies they generate. In this sense, individual consumption hab-
its form part of a complex network of exchange among people, organi-
zations, and production systems, mediated by a host of technologies 
that are constantly collecting and producing data. A single transac-
tion—say, the purchase of a pack of chewing gum—is just one moment 
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in an entire network of prediction, measurement, and calculation that 
is perpetuated by a collective willingness to sustain it through our 
habits, our desires, and the consumer data we generate.

Spatiotemporal by nature and imagined as the lubricant for global 
trade, logistics is an agent in the transformation of territory. In the 
words of another advertisement, more precisely targeted than the one 
mentioned above, UPS claims that logistics allows “crossing borders 
with ease” and makes “clearing customs a breeze” and that it can 
operate “overseas, over land, on the Web, on demand.” If logistics is 
active in shaping territory, what means does it employ to define, pro-
duce, or otherwise transform space? What do these transformations 
look like, and what, if any, are the opportunities they might be freight-
ing (or smuggling)? One point of entry to address these questions is 
through some of the very banal instruments of the logistical systems 
themselves: the things that enable the movement and switching of vast 
streams of capital and merchandise and the things that mediate among 
territory, technology, and bodies—the things called buildings.

In order to investigate the relationship between buildings and 
logistics, in this book I focus on one company, Walmart Stores, Inc., 
not only because it deploys a vast host of logistical services but also 
because its entire operation is fundamentally characterized by its 
obsession with logistics. For example, in an artifact from Walmart’s 
corporate culture—a commemorative lapel pin depicting the planet 
Earth encircled by three communications satellites and superimposed 
with the words “walHmart 2000 and beyond”—territory, technology, 
and the human body are all represented: the first two explicitly in the 
graphic content of the object and the last implied by the wearing of the 
pin. However, even though Walmart relies on buildings in fundamental 
ways, their absence in this depiction is noticeable, especially because 
it is the buildings that mediate among the other three. While it is true 
that Walmart’s buildings are only one part of its larger logistical net-
work, it makes sense that they might recede from view, given that they 
are more closely associated with infrastructure than with architecture. 
Indeed, logistical systems are often defined primarily in infrastructural 
terms, and seeing them as such suggests the expanded scope of their 
capacities. If infrastructure can condition the ways in which aspects 



Commemorative lapel pins are popular 
souvenirs of Walmart meetings and events. 
This one, from 2000, depicts Earth encir-
cled by three communications satellites. 
Collection of the author.
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of daily life unfold, and if Walmart’s collection of built elements tends 
toward the infrastructural, then this collection of buildings becomes 
more active even as it disappears.

This book tells the story of these buildings and how they are 
designed, located, and inhabited. It covers the period from Walmart’s 
founding in 1962 until roughly 2009, when the company’s third CEO, 
Lee Scott, stepped down. I use Walmart to look at the ways in which 
logistics—as a branch of knowledge, an area of work, and a collection 
of processes—takes shape and how, in this case, logistics affects the 
built environment at the territorial, urban, architectural, and occupa-
tional levels. By understanding Walmart as a large technical system and 
by analyzing different parts of the company’s organization in terms of 
related scales and technologies, I seek to offer an image of the funda-
mental features of one of the world’s largest and most influential cor-
porations while also identifying traits specific to a logistical approach 
to spatial, material, and experiential definition.12 Underlying this inves-
tigation is also an interest in the future forms that architecture might 
take when confronted with systems that exceed its current capacities. 
As the built environment becomes increasingly overdetermined by 
technical systems and constrained by economic performance criteria—
in other words, as it becomes a problem of management rather than 
of design—the ability to understand these dynamics better and subse-
quently imagine them otherwise becomes more urgent.13

For Walmart, logistics is a guiding principle, a rule that organizes 
all else. It is a rule not just for making decisions but also for generati ng 
models, defaults, and conventions. Similarly, just as rules contain for-
mulas to be applied to different situations, the rule of  logistics encap-
sulates a host of abstracting algorithms that allow ideas and infor-
mation to be processed and optimized. To rule, as a verb, is to mark 
an area with lines, to demarcate, or to delineate. So too does logis-
tics shape and define the territories it creates, but these definitions 
are elastic and their boundaries fugitive. To rule is also, of course, 
to govern and to control, even to dominate. Walmart has indeed cre-
ated an empire of logistics. And yet, the ways in which logistics comes 
to control are not always the most obvious, the means by which it 
lays down its marks are not always the most legible, and the conduits 
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through which it governs the thoughts and habits of its subjects are 
often  buried.

Sam Walton opened Walton’s 5–10 (or Walton’s Five and Dime) 
in Bentonville, Arkansas, in 1952; ten years later, he opened the 
first Walmart store (its name styled as Wal-Mart) in nearby Rogers, 
Arkansas. As of January 2014, Walmart had 4,835 store locations in 
the United States and 6,107 international stores. The retailer earned 
almost $473 billion in fiscal year 2014 and employs more than 1.3 mil-
lion people domestically.14 The global retail sector as a whole took in 
almost $4.4 trillion in fiscal 2014, making Walmart responsible for 
roughly 10.75 percent of that. Altogether, the top five global retailers 
accounted for 21 percent of overall retail revenue, but Walmart’s sales 
were greater than those of its next four competitors combined.15

From the company’s outset, Walmart adopted unorthodox 
approaches to retail location and inventory management. Instead of 
looking to established settlement areas, it targeted rural communities. 
Instead of turning a profit with high markups, it reduced its margins 
to their minimum in the hope that sales volume would make up for 
it. And instead of relying on third parties for storing, shipping, and 
replenishing requirements, Walmart came do to almost everything 
itself. Walmart’s logistics operations have also come to define the com-
pany. Its senior leaders identify logistics as an area of core competence 
to such a degree that one manager asserted, “The misconception is 
that we’re in the retail business, [but really] we’re in the distribu-
tion business.”16 This expertise has contributed to Walmart’s growth 
and subsequent dominance in both the United States and the global 
marketplace.17 Moreover, Walmart’s logistical ascendance is linked to 
what has come to be recognized as the “revolution in logistics” that 
took place after World War II, when organizations began to consider 
not only aspects of physical distribution but also the “total cost” of 
their products, from sourcing to transportation.18 The stages in these 
processes involve an entanglement of objects, people, buildings, infra-
structure, money, information, and communication systems and are 
mediated by combinations of thresholds, zones, membranes, surfaces, 
and environments. These stages are especially evident in Walmart’s 
operations.
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Walton founded Walmart on a low-price/high-volume business 
model that anticipated the revolution in logistics. By selling things 
more cheaply, Walton could generate profit through high sales volume 
rather than high markups. This approach, while successful, relies on 
narrow margins that must be maintained and improved. As a result, 
Walmart strives constantly to reduce costs. The company has a rep-
utation for negotiating relentlessly with suppliers, and its leadership 
puts tremendous pressure on store managers to achieve maximum 
profitability.19 This pressure has its roots in Sam Walton’s obsession 
with individual stores’ weekly performance data. He would review 
these data every Saturday morning with his executives and managers 
in order to root out inefficiencies, either within their own operations 
or in those of suppliers. Through such scrutiny, Walmart’s leaders 
concluded that they could handle most external operations better, 
cheaper, and faster than outside contractors could.20

This early realization led the company to develop its multilayered 
distribution system and to identify logistics as its primary exper-
tise.21 Because the company earns money through thin profit margins, 
it attempts to improve efficiency across all levels of its operation. 
To enable this complex coordination, Walmart devotes significant 
resources to the development, maintenance, refinement, and synchro-
nization of its distribution and data networks, including the process-
ing of large amounts of consumer data. Walmart uses this informa-
tion to monitor shoppers’ behavior and develop predictive purchasing 
and distribution models.22 The company’s large satellite network and 
Retail Link, the inventory management system that Walmart shares 
with its suppliers, enable the transmission of these data. Walmart was 
an early proponent of the Universal Product Code (UPC) and one of 
the first retailers to insist on compulsory adoption of the system by 
its suppliers; this enabled the company to substantially increase the 
amount and quality of the data it tracked.23 For Walton, this logistical 
capacity was largely a means to an end. The founder remained focused 
only on how logistics affected performance—measured in profit. Dis-
cussing the company’s extensive data network, he wrote: “What I like 
about it is the kind of information we can pull out of it on a moment’s 
notice—all those numbers.”24
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To generate those numbers, Walmart has deployed a selection of 
predesigned, proprietary building types and adapted them to local 
requirements. Although Walmart directs few resources to its own 
corporate architecture, it has invested considerable amounts, along 
with substantial design intelligence, in its collection of retail outlets, 
distribution centers, and data centers. The retailer’s generic build-
ings are the foundations of its empire, and the resulting environments 
have saturated the United States. As of 2015, this network comprised 
four domestic categories: 470 discount stores selling variety goods; 
3,407 “supercenters” selling variety goods plus food; 639 neighbor-
hood markets and other “small format” stores being tested; and 647 
Sam’s Clubs operating as members-only warehouses, similar to Costco 
(Plate 3). The total area of Walmart’s retail locations is more than 848 
million square feet, or about 19,500 acres. (Manhattan, by compar-
ison, encompasses 14,694 acres. See Plate 4.) Each individual store 
is modeled on one of a collection of company prototypes and is then 
modified according to commercial considerations such as size, layout, 
and program and to meet the requirements of local conditions such 
as building codes, zoning ordinances, and traffic access. Regardless of 
the retail type, the Walmart environment includes not only the com-
mercial venues themselves but also all the elements of the surround-
ing commercial landscape they produce: the parking lots, streetlights, 
traffic lanes, median strips, freeway exits, drainage systems, retaining 
walls, grass berms, gutters, sidewalks, curbs, fire lanes, and more.25

In fiscal year 2014, Walmart opened 198 locations in the United 
States, 72 of which were supercenters, the largest Walmart formats, 
with an average area of 182,000 square feet. Opening 198 new stores in 
a year meant that the company launched a new location roughly every 
two days, with a new supercenter almost every five days.26 At each 
location, inventory typically cycles through several times a day. In this 
sense, Walmart designs stores to function more as valves regulating 
flow than as reservoirs capturing it; they are containers, but they are 
also conduits. And because the distribution system is so tightly coor-
dinated, the store designs minimize areas for stock and maximize floor 
space for retail. Products are not the only things always on the move: 
Walmart’s entire system is always transforming—at different scales 
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and speeds—as new stores are built and (sometimes) existing ones are 
vacated or remodeled.27 For Walmart, real estate, too, is a logistical 
practice in which the stores’ spatial and temporal positions are criti-
cal to success. Strategically located to optimize the flow of goods, the 
stores and distribution centers form a dynamic and expanding network 
in which distances between locations are calculated in both miles and 
minutes. Walmart executives thus abstract territory in the same way 
their bar codes abstract merchandise. In other words, the nation’s 
largest company perceives its territory as a data field over which “all 
those numbers” are monitored, tracked, allocated, and redirected in 
pursuit of market  coverage.

Just as important as its stores, Walmart’s distribution centers 
are hybrid structures—part architecture, part infrastructure—whose 
locations are determined by corporate growth strategies. By the end 
of 2008, Walmart’s domestic distribution network consisted of more 
than 100,000 suppliers, 158 distribution centers, multiple data cen-
ters, the U.S. transportation infrastructure (mostly the publicly funded 
highway system), 6,500 tractors, 54,540 dry van trailers, 5,631 refrig-
erated trailers, 7,400 drivers, and roughly 80,000 other employees.28

The largest distribution centers (DCs) constitute the core of this sys-
tem and are highly automated. Goods are in constant motion, guided 
by electronically controlled actuators and conveyors, and monitored 
by employees wearing earpieces and scanners connected to central 
computers in Bentonville. The DCs are often the first structures built 
when Walmart enters new market areas—colonizers of sorts whose 
locations are timed to correspond with the construction of new retail 
centers. And just as one part of the network reaches capacity, a new 
distribution center opens to relieve the pressure and prepare the area 
for yet more stores.

The Walmart DC in the company’s hometown, Bentonville, Arkan-
sas, has an area of 1.2 million square feet. While limited public access 
makes it difficult to know precisely how the interior is configured, a 
conservative estimate might start with shelves that are roughly 12 feet 
high. If the shelves take up approximately 40 percent of the floor area, 
then they would hold some 5.76 million cubic feet of inventory, all of 
which, as recounted by the floor manager, is emptied and refilled—



This floor tile in the former Walmart Visitor 
Center (now the Walmart Museum) com-
memorates the company's 100,000,000th 
square foot of floor area. This display was 
removed during the building's renovation. 
Photograph by the author.

Exterior of a Walmart distribution center 
 in Bentonville, Arkansas. Photograph by 
the author.
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or “turned”—every twenty-four hours.29 A single twenty-foot equiva-
lent unit (TEU), also known as a shipping container, is 8 feet wide, 8.5 
feet tall, and 20 feet deep, which means it has a volume of 1,360 cubic 
feet. A Panamax container ship, currently the largest vessel capable 
of passing through the Panama Canal, can carry between 3,000 and 
5,100 TEUs, depending on its size. The roughly 5.76 million cubic feet 
of inventory that the Walmart DC in Bentonville turns each day is the 
equivalent of 4,235 TEUs—that is, the capacity of one middle-sized 
Panamax container ship. Trucks deliver this inventory to a network 
of stores served by their local DC. For example, DC 6071, which occu-
pies 1.7 million square feet near Tampa, Florida, serves 172 stores and 
has a fleet of 167 drivers. Once at the store location, merchandise is 
moved to the correct location on the shopping floor to await selection 
by Walmart customers.30

To anticipate what its shoppers might want to buy, Walmart keeps 
track of every customer transaction at every store and maintains two 
years’ worth of those data by scanning the bar codes on all items sold. 
All of this information is stored in Walmart’s network, enabled by the 
company’s proprietary data centers, its extensive private communica-
tions network, and its custom inventory software. When the stock of 
an item dips below a preset limit, the network initiates a replenish-
ment protocol and sends a command to the supporting DC, where the 
proper quantity of items is picked, packed, and loaded onto the next 
truck. Point of sale (POS) data also help Walmart monitor broader 
patterns and, ultimately, shape the corporation’s larger inventory 
choices.

As Walmart has sought to expand its customer base, it has exhib-
ited growth patterns that have differed from those of its competitors. 
Rather than seeking new markets in distant locations, the company 
at first grew steadily outward from Bentonville. It found locations on 
the edges of towns and close to transportation infrastructure, which, 
in turn, made it easier for the company to establish new distribution 
centers. However, Walmart has now nearly saturated its rural and 
suburban markets and has begun focusing on cities, where so far it 
has struggled to build successfully.31 No single factor is responsible 
for this difficulty; rather, Walmart faces a combination of practical 
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obstacles in terms of available lots and transport infrastructure. Cities 
also tend to have more active residents willing to mobilize in oppo-
sition to Walmart’s efforts to enter their neighborhoods. Part of this 
opposition has been driven by the retailer’s corporate practices, which 
have earned it a reputation as a ruthless negotiator, compassionless 
employer, and unfair competitor. For the first two decades of the com-
pany’s existence, few within Walmart’s leadership were overly con-
cerned with these issues of public perception. However, as the retailer 
has become one of the world’s dominant corporations, these problems 
have grown in significance. They are a reflection of both the very real 
difficulties posed by the company’s practices and the ways in which it 
has tried to deal with them. These frictions present opportunities for 
an improved understanding of the mechanisms at work, as moments 
in which the workings of the system are exposed, and as moments to 
which the normal functioning of that system may be compared. This 
is especially the case concerning the peculiar forms of architectural 
intelligence that Walmart possesses and employs.

While it is convenient to refer to Walmart as if it were a single 
actor, it is important to remember that the corporation comprises an 
extensive network of agents, most of whom operate independently of 
one another, guided by local protocols. In the words of one review of 
Walmart scholarship, “The welter of ideas and interests surrounding 
this retail giant makes it virtually impossible to form blanket judg-
ments regarding its overall impact.” The authors go on to identify five 
“sociologically relevant themes” that preoccupy and divide the “social 
scientists, humanists, and nonacademics who are writing about” the 
company: “Wal-Mart’s business model, its economic impact, its labor 
relations, its community mobilization, and its ties to the global econ-
omy.”32 The built environment that Walmart produces, both internally 
and collaterally, is absent from this list, even though all five of the 
categories identified are somehow mediated, reflected, and even trans-
formed through Walmart’s building efforts, real estate practices, and 
logistics operations.33

In 1960, in Theory and Design in the First Machine Age, Reyner 
Banham characterized the titular era of his book as one of mass pro-
duction and competing ideologies. He suggested that the second 
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machine age would be defined by the Cold War and computing tech-
nology.34 If we accept Banham’s progression, then contemporary condi-
tions of neoliberal economics and globalized data have begun to define 
a third machine age, an age of logistics. Each of these defining  periods 
has also had a corporate champion onto which its aspirations and res-
ervations have been projected. Referring to these as “para digmatic 
corporations,” Daniel Bell writes: “One can say, without being overly 
facile, that U.S. Steel is the paradigmatic corporation of the first third 
of the twentieth century, General Motors of the second third of the 
century, and IBM of the final third. The contrasting attitudes of the 
corporations toward research and development are a measure of these 
changes.”35 The sequence of industrial development also follows this 
progression. U.S. Steel dealt in raw material, GM transformed that 
raw material into machines for personal mobility, and IBM extended 
mobility to the delivery and management of information, or even the 
production of information itself. Walmart—with its interest in col-
lecting, distributing, and selling the world’s things—can feasibly take 
its place after these three as the paradigmatic corporation of the turn 
from the twentieth century to the twenty-first.36 In contrast with 
GM and IBM, which have actively cultivated high-profile—if suitably 
corporation- friendly—architects to develop their factories and work 
spaces, Walmart has made no effort to associate its corporate image 
with architecture (Plate 2).37 Nonetheless, to be successful, Walmart 
depends on its buildings in fundamental ways—perhaps more than 
do companies such as GM and IBM. Because of Walmart’s operations 
and reliance on logistics, the company imagines its architecture in 
increasingly infrastructural and temporal terms: redundant, repeat-
able, and abstract. While it has no corporate architectural emblems, 
Walmart uses the architecture of its store locations as a form of media 
through which it makes its merchandise available to shoppers and 
thus generates its income. Moreover, the corporate mascots that do 
emerge, even indirectly, are fundamentally associated with logistics. 
For example, the company’s fleet of trucks (tractors and trailers) con-
stitutes one of its most visible features in the landscape, a familiar 
symbol of Walmart’s operations. This symbol is two-sided, in that 
the trucks’ exteriors are legible as they move through various forms 
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of transportation infrastructure and their interiors are linked with 
the organization’s vast distribution network. Walmart’s location maps 
guide the movement of these vehicles and become mascots themselves, 
triumphantly included in almost every annual report and prominently 
displayed in Sam Walton’s office. The company’s logo, the Spark, cheer-
fully signals combustion while also suggesting some distant motive 
force, giving form to power without giving it an image.38

In recent years Walmart’s logistics strength—its expert use of 
“all those numbers”—has allowed it increasingly to influence areas 
beyond the typical concerns of a discount retailer, especially in envi-
ronmental regulation and emergency response. It has also helped bol-
ster the company’s image in the eyes of critics and skeptics. In 2005, 
CEO Lee Scott laid out an ambitious plan to reduce the company’s 
energy consumption. The goals were “to be supplied 100 percent by 
renewable energy,” “to create zero waste,” and “to sell products that 
sustain our resources and environment.”39 Walmart has approached 
this challenge with its characteristic rationalism, discipline, and zeal; 
it has understood that given the sheer size and scale of the enterprise, 
small improvements have big impacts. The company calculated, for 
example, that an increase in fuel efficiency of just one mile per gallon 
would save more than $7,000 in fuel costs for a single truck; multi-
ply that across the entire fleet and the savings are significant.40 As 
another example, the company started stocking milk in “case-less” 
plastic containers that require no crates or racks for shipping. With 
this modification of the packaging of one item, trucks carrying milk 
are able to hold 9 percent more volume. This means fewer trips, less 
gas, less packaging, and—most important to Walmart—a price reduc-
tion of up to twenty cents per jug.41 Similarly, a few years ago Walmart 
decided to replace the fluorescent lights in its refrigerated cases with 
high-efficiency LEDs. When it found that no existing LEDs had the 
performance characteristics it sought, the company challenged light-
ing manufacturers to develop a better product—whoever designed the 
most efficient and least expensive fixture would get the contract.42

Naturally, manufacturers devoted significant resources to meeting the 
challenge; only one got the job, but the competition ended up raising 
industry-wide standards. Since then, Walmart has expanded its LED 
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program to include the produce and electronics departments and has 
awarded Cree, the company that produces the brightest and most effi-
cient LED in the industry, an account for 650 stores.43 These kinds 
of calculations and practices have led one columnist to suggest that 
Walmart “could drive the climate debate faster than years of congres-
sional  bloviation.”44

Walmart’s ability to communicate with suppliers quickly and 
directly and to implement new programs rigorously has been essen-
tial in its recent efforts to create a worldwide “Sustainable Product 
Index.”45 According to a 2009 press release, the program will have three 
phases. First, suppliers will assess their products in terms of energy, 
resources, efficiency, and social costs, using a standardized form gen-
erated by Walmart. Next, through a “consortium of universities that 
will collaborate with suppliers, retailers, NGOs and government,” 
Walmart will develop a global database with life-cycle information for 
all its merchandise. Third, the company will use the database to gen-
erate a ratings system that will allow customers to access information 
about the sources and production of any item. Because Walmart is the 
largest customer for many of its suppliers, it can ensure cooperation 
for such an initiative. “It is not our goal to create or own this index,” 
asserted Mike Duke, the CEO at the time. “We want to spur the devel-
opment of a common database that will allow the consortium to col-
lect and analyze the knowledge of the global  supply chain. We think 
this shared database will generate opportunities to be more innovative 
and to improve the sustainability of products and processes.”46 Given 
the intent to create the index in the public eye and with the cooper-
ation of nongovernmental organizations and universities, Walmart is 
positioning itself not simply as a discount retailer but also as a kind of 
de facto regulatory agency.47

Walmart’s recent extracommercial activities underscore its logis-
tics capacity. In the aftermath of Hurricane Katrina, the retailer 
mobilized its logistics expertise to facilitate relief efforts in the Gulf 
Coast region. Before the storm even made landfall, the company had 
anticipated supply shortages and had trailers loaded and ready in its 
Brookhaven, Mississippi, distribution center. After the storm moved 
north, Walmart dispatched trucks stocked with supplies to affected 
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areas in Louisiana and Mississippi—often ahead of the National Guard. 
As one local church official noted, “If the American government would 
have responded like Walmart has responded, we wouldn’t be in this 
crisis.”48 Since then, the retailer has built nine “disaster distribu-
tion centers” modeled on its logistics network and stocked them with 
relief supplies and processing equipment in preparation for future 
 calamities.49

These efforts are known as “business continuity” in retailer argot, 
and Walmart’s emergency operations center (EOC) is part of the com-
pany’s Office of Business Continuity. According to Jason Jackson, the 
Office’s former director:

Under normal circumstances, a six- to 10-person staff at the [emergency 
operations] center responds to everyday emergencies, such as a fire in 
a store or a shooting outside one. When disasters such as hurricanes 
threaten, the staff is joined by senior representatives from each of the 
company’s functional areas [to coordinate tactics]. . . . The center is 
equipped with hurricane-tracking software, and on Aug. 24, days before 
Katrina made landfall, company managers were already planning their 
response.50

The subtext of Jackson’s account is that Walmart’s “just-in-time” 
ethos, coupled with its logistics expertise and clear communications 
channels, makes its private disaster response system more nimble and 
effective than the government’s version.51 Walmart’s EOC and conti-
nuity operations are emblematic of the company’s larger anticipatory 
disposition. According to Jackson, the Office of Business Continuity 
established a “watchdog” position “designed to do nothing more than 
identify business disruptions.”52 This employee “monitors a number of 
local and national news reports, e-mail reports from entities like the 
EPA, FDA, National Weather Service, and USGS, as well as bulletins 
from private sector security reporting companies. When the watchdog 
senses trouble, he alerts the team and then goes back to scanning.”53

Because Walmart’s responsibilities are primarily internal, it can make 
decisions quickly. For example, Walmart used “reports from private 
weather companies and modeling software” to predict Hurricane 
Katrina’s course before the National Weather Service made its similar 
announcement.54 As a result, the company initiated its various hazard 
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preparedness protocols in time to both avoid serious damage and pro-
vide extra relief supplies.

Walmart’s efforts to improve product efficiency, supply chain 
transparency, and disaster response suggest that this large private 
organization can significantly influence public policy. These efforts 
also underscore how deeply Walmart has insinuated itself into the 
American cultural and economic landscape. However, just as the 
retailer’s business practices differ from those of its corporate peers, 
so do its architectural practices. Walmart’s incursions into affairs 
of state—whether they involve energy regulation, policy making, or 
disaster relief—recall a similar moment in the early 1950s. Charles 
Erwin Wilson, president of General Motors and President Dwight 
D. Eisenhower’s nominee for secretary of defense, was asked if he 
would be able to make political decisions that might negatively affect 
GM—then the largest and most profitable corporation in the nation. 
Wilson answered affirmatively but added that he could not imagine 
such a  scenario, because “for years I thought what was good for the 
country was good for General Motors and vice versa.” In retrospect, 
this widely quoted sentiment—usually reduced to “What is good for 
GM is good for the country”—foreshadowed the increasingly inter-
twined relationship between the nation’s interests and those of pri-
vate  corporations.55

In the cases of GM and IBM, corporate architecture was developed 
as an apparatus to support and promote the firms’ respective prod-
ucts. From the “styling dome” of GM, in which the imagination of 
automobility was fueled, to the “white room” of IBM, in which the 
future of information was developed and promoted, specific archi-
tectural choices were linked to specific corporate agendas and fueled 
aspirational imaginations. Walmart, in contrast, uses its architecture 
to announce a different set of ambitions. Walmart’s reliance on logis-
tics has generated a far-reaching and ever-growing enterprise made up 
of information systems, landholdings, buildings, and infrastructure, 
yet Walmart’s overall physical presence is more diffuse than the spa-
tial manifestations of earlier corporations. This changing relationship 
to architecture might also suggest changing ideas regarding corporate 
representation. GM is a company concerned with technical innovation, 
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and it could reinforce that pursuit through its corporate imagery and 
aspirational branding efforts. If the rising ubiquity of logistics brings 
with it both new opportunities and new kinds of exploitation and col-
lateral implications, especially in terms of questions related to labor, 
resources, and the state of the public sphere, what then is the role 
of architecture within this? In the case of Walmart and its logistics 
operations, architecture’s role as a tool has expanded significantly as 
it operates at different scales to orchestrate desire fulfillment, control 
territories, discipline bodies, and catalyze cultural growth.56

The different scales of Walmart’s operations create a complex set of 
entanglements that reflect size but also organizational disposition and 
technological inflection. Thus, while it is true that humans can occupy 
buildings that are situated in a territory, some of the links between 
these scales bypass one another. Although scale is not a self-evident or 
stable category, it remains a useful organizational tool for investigat-
ing a large technical system like Walmart. Geographer Roderick Neu-
mann cautions against a tendency to use the notion of scale to combine 
categories of size, level, and relation. For example, “households and 
cities are levels of social organization, not scales per se, and choices 
to study households or cities are epistemological moments.”57 This 
observation aligns with a broader understanding of scale as something 
“socially constructed, relational, contingent, and contested.”58 Others 
refer to scale as a “relational element in a complex mix that includes 
space, place, and environment.”59 Often omitted from such lists is the 
role that technology plays in constructing and complicating notions 
of scale through levels of entanglement and insinuation independent 
of size or level. As a result, elements operating at a certain “scale” 
are often distributed and mutable, just as the notion of scale itself is 
elastic and potentially fugitive or perishable.60 Moreover, certain tech-
nologies and organizational impulses, while perhaps evident through 
an entire network’s disposition, are more active at certain scales than 
at others. Historian of science Paul Edwards focuses not on scales of 
size but on scales of force, time, and social organization in order to 
develop a theory of infrastructure as it relates to technology. Doing 
so casts infrastructure in a much broader role and places it within a 
historical context that, in turn, highlights its role in “co-constructing” 
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and “co-deconstructing” modernity at “macro, meso, and micro scales 
of time, space, and social organization.”61 These scales, moreover, are 
constructed simultaneously and rapidly. The links between the geo-
graphical and the technological illuminate the ensuing category of the 
logistical, in which space and time are combined, produced, trans-
formed, and manipulated. The logistical mediates between the proto-
cols of calculation and management and the contingencies of site, ter-
rain, and locality. In order to develop these ideas, I have structured this 
book around scales of organization and their attendant technologies, 
with areas of investigation falling roughly into categories of buildings, 
locations, bodies, and territory.

In Walmart’s network of buildings and infrastructure, the retailer 
employs three basic elements: the supercenter, the data center, and the 
distribution center. In the case of the supercenter, the interior layout 
of the shopping floor is defined by a strict set of protocols that pertain 
to inventory management, but it is ringed by a loosely formed band of 
ancillary programs like inventory storage, rentable space, and other 
service functions. While the interior of the store is inflexible, this outer 
crust is somewhat malleable. In the case of the data center, because 
of the intensive cooling requirements of the building-sized computers 
housed there, the perimeter is often quite rigid. However, because the 
contents of the facility require frequent updates (governed, as they 
are, by Moore’s law), the interior of the building is often in flux, even 
if its exterior expression remains fixed. With the distribution center, 
the envelope of the building—the conventional means of delineating 
an architectural condition—is merely a necessary provision to keep the 
vast material handling system protected from the elements. Tightly 
wrapped but indifferent to form, here the envelope follows the interior 
configuration closely. Thus the supercenter has content but no form, 
the data center has form but constantly changing content, and the dis-
tribution center’s content is directly reflected in its form.

Walmart has constructed thousands of these buildings, all precisely 
located, sometimes to reach specific demographics and at other times 
to evade political boundaries. Thus, while each type suggests specific 
attitudes toward architectural form, it also constitutes a fundamental 
element of a territorially ambitious and expanding network. Moreover, 
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taken together, this collection of operational buildings suggests ways 
of thinking about architectural form as something much more contin-
gent, a looser and lower-definition kind of architecture. Such ques-
tions are also related to the ways in which, in the case of Walmart, 
an international corporation accustomed to trading in the global and 
the generic collides with the local and the specific. Importantly and 
with good reason, qualities of locality have been mobilized in efforts 
to resist exactly the kinds of homogenizing effects that logistics brings. 
However, the parties involved in these struggles tend to talk past each 
other, as those defending their sites from incursion do so in terms of 
their own uniqueness while Walmart, in this case, sees each potential 
location not for what makes it unique but for what makes it equiva-
lent. Locations must conform to Walmart’s preestablished fitness cri-
teria, themselves designed to be supple enough to be satisfied by a 
range of possible answers.

Walmart’s collection of built forms is designed to be flexible and 
adaptable, which allows them to be, among other things, marshaled 
with particular territorial aims. As the company’s initial intuitive 
understanding of territory was supplanted by imagination governed 
by measurement and prediction, Walmart found that it could use its 
precise location capabilities to operate at supralegislative levels, and 
thus imbue its architecture with political capacity capable of creating 
its own borders and undermining the political identity of constituents. 
In the same way that Walmart uses predictive market behavior models 
to find specific lots, it uses performance criteria to decide on strategic 
areas of expansion. The potential of these sites is calculated based on 
a host of considerations, many of which can be satisfied by multiple 
locations. In other words, Walmart’s logistically informed perspective 
is indifferent to local configurations beyond the specific demographic 
criteria that mesh with the retailer’s expansion goals. As a result, 
Walmart understands its sites as conceptually fungible conditions, 
decoupling, as it were, place from location.

Walmart’s early adoption of the bar code allowed the retailer to 
imagine the objects of its network not just as inventory but also as 
information to be managed through both logistics protocols and facil-
ities. Thus the corporation’s collection of supercenters, data centers, 
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and distribution centers must be understood in the context of its 
entanglement with the retailer’s transmission circuits and informa-
tion systems. By assessing locations in terms of performance charac-
teristics, the company seeks equivalence in territory in order to satisfy 
its growth requirements. This allows it, in turn, to develop creative 
responses to constrained conditions as the company acts in a decidedly 
regional way, stressing elastic boundaries and fungible sites. At each 
stage, the physical locations in question become ever more abstract, 
until places, too, become data to be modeled and optimized.

At the human level, workers are asked to occupy spaces that are as 
much computers as they are buildings. Those who depend on jobs in 
Walmart’s distribution system for their livelihoods are wired into one 
of the largest data networks anywhere. As consumer demand moti-
vates the logistics of retail enterprise, Walmart sells products that 
reflect the things customers need to survive or the things they want. 
As a result, in many ways logistics networks are motivated by a range 
of emotions and desires that have financial, political, and personal 
consequences in terms of energy, labor, and money. Walmart distribu-
tion center employees make up only a very small portion of the world’s 
population, but the environmental stresses they are asked to man-
age (such as speed, information density, and incomprehensible envi-
ronments), while especially acute in the logistical environment, are 
similar to those faced by an increasingly large part of society. These 
large distribution centers invert imagined technologically mediated 
relations as they blur boundaries and produce seemingly paradoxical 
spatial conditions.

Walmart is both an index and an engine of globalization, yet it defies 
many of the truisms of a globalized and networked society. Large as it 
is, Walmart remains a family business of sorts. Far-flung as its net-
works are, it remains centrally headquartered in the somewhat remote 
city of Bentonville in northwest Arkansas. Logistics works to dis-
aggregate multiple aspects of industrial capitalism, and a closer look 
at Bentonville helps to clarify the consequences of that dissolution 
because it registers the transformations being wrought by Walmart’s 
logistical operations. The company’s headquarters are not proximate 
to its sites of production, its customers, or its suppliers. However, 
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Walmart’s sustained presence in Bentonville, the corresponding con-
solidation of capital in its managerial echelon, and the astonishing 
wealth of the heirs to the company (who make up one of the richest 
families in the world) have created a new kind of city, a city shaped by 
the rule of logistics. Rather than reflecting the creeping sprawl of some 
distant urban center, the Bentonville area has become a new metropol-
itan entity in its own right. While ostensibly a constellation of small 
towns, the Fayetteville–Springdale–Rogers Metropolitan Statistical 
Area, as the U.S. Census Bureau officially designates it, is an example 
of an emerging form of urbanism generated, in part, by logistics. The 
horizontal and programmatic congestion it generates, enabled by sig-
nificant corporate patronage, suggests other forms of urban intensity 
as well as new forms of civic identity.

By looking at the buildings, locations, bodies, and cities of Walmart’s 
logistics operations, I hope to improve understanding of one of the 
major social, political, and technological forces at work in the con-
temporary built environment. I do so in an effort to contribute to a 
greater awareness generally, but also to expand design repertoires by 
looking at something often residing just out of sight. At the root of 
this impulse is curiosity, in the sense used by Michel Foucault, who 
describes it as something that “evokes the care one takes of what 
exists and what might exist; a sharpened sense of reality, but one that 
is never immobilized before it; a readiness to find what surrounds us 
strange and odd; a certain determination to throw off familiar ways 
of thought and to look at the same things in a different way.”62 This 
appeal to engage the world while imagining it otherwise has motivated 
this study, a motivation I share with others who have scrutinized the 
social environment and the buildings, infrastructures, and technol-
ogies that support and shape it.63 Bruno Latour echoes Foucault in 
his description of the “nonmodern” attitude that “deploys instead of 
unveiling, adds instead of subtracting, fraternizes instead of denounc-
ing, sorts out instead of debunking.”64 Through deeper investigations 
into buildings, cities, and infrastructures, we can gain glimpses of 
their latent possibilities.”65
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1  LOGISTICS

The First with the Most

THE EMERGENCE OF LOGISTICS as a branch of management has 
brought with it new ways of seeing and imaging the world, propelled 
by a series of technological surges. Taken together, these new modes 
of perception and new technologies affect the ways in which archi-
tecture is imagined, sited, built, and inhabited. While the case study 
here is a retail corporation, the issues that emerge in the examination 
of Walmart’s architecture are not isolated and are unlikely to remain 
historically contained.1 Through the combination of the abstract and 
the concrete, through the conflation of time and distance, and through 
the deployment of elements both networked and discrete, logistics 
requires the creation of objects, systems, and environments that both 
mirror and reproduce these conditions. While military and managerial 
logistics might have emerged as discrete areas of concern, they are ever 
more entangled, as is evident in an illustration from an Army Logisti-
cian article titled “Modeling the Wholesale Logistics Base” (Plate 1). 
The image depicts an interior space as a monochromatic volume whose 
planes are inscribed with a square grid of white lines. In high-contrast 
black and white, a forklift operator uses his vehicle to transport a two-
by-two cube rendered in the same manner as the surroundings. In this 
image, the objects that are being shuttled through the distribution cen-
ter merge with the building itself, or vice versa.2 Rendering objects and 
their surroundings in the same way conflates the two; they are united 
by the imagination of the logistician as elements that fit together per-
fectly and in which each element and each unit of volume and area 
can be accounted for and modeled. Treating environment and objects 
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equally further erodes the boundary between figure and ground as they 
mutually evolve toward abstraction through the flattening tendencies 
of calculation.

The image from Army Logistician associates buildings, inventories, 
and data with the logic of computer models and simulations and sub-
jects them to the protocols of prediction, measurement, and strategy. 
These are territorial concerns that trade in abstraction and are often 
visualized from an Archimedean point. However, the awkward pres-
ence of the human operator in the illustration is a reminder that these 
simulations only hint at a more sprawling set of circumstances, bur-
dened by the contingencies of site, locality, and human frailty. Between 
these concerns of terrain, tactics, and making do and the aloof specific-
ity of the simulation are buildings and their components, themselves 
part of a much larger, much messier network. It is at this intersection, 
a primary site for observing the habits and behaviors of the logistical, 
where the architectural work of Walmart sits.

Logistics Is a Spatial and Temporal Practice

Logistics is the science of managing things in space and time. This 
is true in both its military and its managerial contexts, whether it 
involves ensuring that a convoy arrives at just the right spot at the 
right moment or that the proper widget is available when the factory 
assembly system needs it. The military understanding of logistics is, 
in the words of one logistics historian, “the business of war prepa-
ration.”3 James Huston, writing under the auspices of the Office of 
the Chief of Military History of the U.S. Army, observes that “war is 
frequently likened to a game of chess, but chess is no strategic game, 
for there is no logistics.”4 In the version of logistics understood as the 
managerial science related to overseeing the entire “supply chain,” this 
equally fraught metaphor is meant to encompass the “life span” of a 
product, from extraction of raw material to consumption and disposal 
by the end consumer. The chain image suggests fundamental linkages 
in a concatenation of global production, but the image of the chain 
fails to communicate adequately the complexity of a logistics network. 
In the same way that chess fails as a metaphor for battle because it 



Logistics

33

addresses only strategy and tactics, with no account for logistics, the 
supply chain fails as a metaphor for logistics because it oversimplifies 
the approach.5 The lack of acknowledgment of logistics and the dearth 
of language used to engage it are both indicators of opportunities for 
further exploration.

The origins of military logistics are connected to the growing com-
plexity and bureaucratization of warfare. Armed conflict at its most 
fundamental—as a symmetrical struggle of two opponents with no 
planning and no required supplies—consists only of tactics. How-
ever, over the course of history, as the complexity and duration of 
campaigns expanded, not only was strategic planning necessary, but 
so was logistics. Waging war became an exercise in management, one 
that rewarded strategic thinking and calculation, both aided and 
enabled by logistics. As a result, the resolutions of many conflicts 
have turned on logistics, with outcomes often decided not by supe-
rior technology and cunning in battle but simply by miscalculation 
and  mismanagement.6

While armies have always been concerned with questions of logis-
tics, it was not until the Napoleonic campaigns of the early nineteenth 
century and the work of Carl von Clausewitz and Antoine-Henri Jomini 
that logistics was formally articulated as a specialized field of military 
knowledge. “Is logistics,” asks Jomini in The Art of War, “simply a sci-
ence of detail? Or, on the contrary, is it a general science, forming one 
of the most essential parts of the art of war? Or is it but a term, con-
secrated by long use, intended to designate collectively the different 
means of carrying out in practice, the theoretical combinations of the 
art?”7 These lines open his entry titled “Logistics; or, The Practical Art 
of Moving Armies.” Jomini first published his treatise in 1838 and is 
largely credited with establishing the tripartite structure of modern 
campaigns:

Strategy is the art of making war upon the map, and comprehends the 
whole theater of operations. Grand Tactics is the art of posting troops 
upon the battlefield according to the accidents on the ground, of bring-
ing them into action, and the art of fighting upon the ground, in contra-
distinction to planning upon a map. . . . Logistics comprises the means 
and arrangements which work out the plans of strategy and tactics. 
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Strategy decides where to act; logistics brings the troops to this point; 
grand tactics decides the manner of execution and the employment of 
the troops.8

Following this summary of his theory of war craft, Jomini devotes an 
entire section of the book to questions of logistics. In his attempt to 
establish the contours of the field, he corrects an earlier position in 
which he stated that logistics was the name given to all those activi-
ties that in the past had been the responsibility of the quartermaster, 
namely, “to lodge and camp the troops, to give direction to the marches 
of columns, and to locate them upon the ground.”9 He goes on to assert 
that as warfare grew more complex, logistics became “nothing more 
nor less than the science of applying all possible military knowledge,” 
in which “the functions of staff officers at the present day are inti-
mately connected with the most important strategical combinations.”10

Jomini then proceeds to list eighteen key duties “relating to the move-
ment of armies.” These duties are characterized by anticipatory and 
managerial gerunds like arranging, ordering, composing, prescribing, 
indicating, superintending, designating, and, naturally, organizing.11

From this list of duties, it is clear that the quartermasters, or logis-
ticians, are required to maintain a simultaneously tactical and strategic 
view of a given operation. For example, ensuring the proper pacing of a 
column of troops requires a quantitative assessment of the troops and 
a qualitative understanding of the conditions of the land they will be 
traversing. Additionally, both temporal and spatial requirements must 
be met, because, maintaining the example, a column of troops needs 
to arrive at a designated position at a designated time. This blend of 
organizational awareness and contextual attention is characteristic 
of the logistical imagination and has particular spatial consequences. 
Problems of coordination, of distances, and even of surfaces all become 
more acute as a campaign becomes longer or more  attenuated.12

The term logistics reinforces these spatial dimensions, coming as 
it does from the French loger, meaning to lodge or house.13 In order to 
make sense of the complex movement of troops and supplies, logisti-
cians must, by necessity, employ diagrammatic and topological repre-
sentations of the territory in question.14 Rather than depicting every 
detail, these representations acknowledge only the aspects of the 
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territory that pertain to the logistical processes in question, as is evi-
dent from the accompanying illustration showing supply movement 
from the United States to the European theater during World War II. 
This modeling process necessarily produces a distance between the 
ground and those logisticians charged with managing the move-
ment of goods over it. It also further enables calculative tendencies 
to become dominant. As the stuff of the logistical process becomes 
measured, quantified, predicted, forecast, and simulated, this ter-
rain is rendered in ever more abstract fashion.15 This simultaneous 
encrustation of information and increasing dissociation signals a 
need for an expanded vocabulary with which to describe the condi-
tion. Geographer and historian Stuart Elden, for example, building on 
Foucault, uses the term territory to acknowledge the elusive complex-
ity of the situation. According to Elden: “Territory is not simply land, 
in the political-economic sense of rights of use, appropriation, and 
possession attached to a place; nor is it a narrowly political- strategic 
question that is closer to a notion of terrain. Territory comprises 
techniques for measuring land and controlling terrain. Measure and 
control—the technical and the legal—need to be thought alongside 
land and terrain.”16 The technical, with its links to measurement and 
delineation, is also connected to questions of space, just as the legal, 
with its concerns about process and protocol, is connected to time; 
both reach together toward the logistical. Returning to the diagram 
tracking the movement of provisions during World War II, it is indeed 
a “territory” that it describes, including the depots, warehouses, and 
distribution centers that enable the movement of material in time 
and space.17 These structures are the more overtly architectural fea-
tures of logistics and also the sites in the system in which logisti-
cians can actively modulate its parameters, often rehearsed in sim-
ulations and models. In early army warehouse models, for example, 
“if backlogs should develop, management intervenes. Any number of 
vital management decisions can be made to relieve choke points and 
increase outputs.”18 The logisticians’ tasks, then, are both manage-
rial and anticipatory. As they continually monitor these abstractions, 
they become trained to think forward temporally to the spatial conse-
quences of their actions.
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Jomini’s expanded definition of logistics broadens the concept to 
such a degree that it becomes related to almost all aspects of a cam-
paign. Perhaps in an effort to reclaim some specificity, Huston summa-
rizes his sometimes-competing definition of logistics as

the application of time and space factors to war. It is the economics of 
warfare, and it comprises, in the broadest sense, the three big M’s of 
warfare—matériel, movement, and maintenance. If international pol-
itics is the “art of the possible,” and war is its instrument, logistics is 
the art of defining and extending the possible. It provides the substance 
that physically permits an army to live and move and have its being.19

Huston calls logistics “the art of defining and extending the possi-
ble” for its capacities to overcome unexpected challenges and to push 
at the edges of feasibility.20 Logistics, in this way, is a world-making 
enterprise that emphasizes awareness, foresight, and preparedness. At 
the same time, logistics requires a tactical mind-set that accepts that 
things rarely go according to plan.

If Jomini was concerned with the rules of war, Carl von Clausewitz 
was more interested in its nature. Clausewitz’s formulations might be 
familiar, including the notion of the “fog of war” in reference to the 
uncertainty of events in spite of extensive strategic planning. Clause-
witz also famously argues in his 1832 work On War that “war is not 
merely an act of policy but a true political instrument, a continuation 
of political intercourse, carried on with other means.”21 In describ-
ing war waged in “accordance with its essential spirit—the unbridled 
violence that lies at its core,” Clausewitz suggests that provisioning 
the troops, the domain of the quartermaster, is only a secondary mat-
ter. However, “where a state of equilibrium has set in . . . subsistence 
is likely to become the principal concern. In that case, the quarter- 
master-general becomes the supreme commander.”22 When, as he 
describes it, “the conduct of war consists of organizing the wagon 
trains,” war seems to become policy again, this time overseen and 
managed by logistics operations.

Logistics concretizes space and time through its material real-
ities. As Manuel DeLanda notes, the movement of people, fuel, and 
resources is governed by the physical act of doing so and by the actual 
energy required. Thus “friction becomes the factor which makes or 



This diagram, ªProcedure for Equipping  
a Typical AGF Unit for Overseas Movement: 
February 1943,º presents a  topological 
depiction of the space of military logistics. 
Source: James A.  Huston, The Sinews of War: 
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breaks a logistics network.”23 This friction is evident at all scales of 
the logistics network, from the drag on vehicles to the gradual wear 
of mechanical parts bearing on each other for long periods of time. In 
this sense, De Landa rightly points out that logistics “has always been 
the major constraint on any war enterprise, even before ammunition 
and gasoline came to replace protein as the main fuel for armies.”24

The latter phrase is a reference to the saying, attributed to Napoleon, 
that an army “marches on its stomach.” Thus, while military logistics 
governs operations over space and time, it can do so only if it receives 
a constant supply of fuel. Deborah Cowen links this trajectory to the 
industrialization of warfare, in which “logistics has come to lead strat-
egy and tactics: it has gone from being the practical afterthought to 
the calculative process that defines thought. Changes in the material 
form and social organization of fuel saw logistics gradually become the 
how that shapes the what.”25 Once again logistics is cast as an active 
practice, concerned with repetitive efforts organized around specific 
techniques—that is, “the how.” In this sense, the operations of logis-
tics also condition the spaces they inhabit. In the case of the military, 
logistical demands transform the space of warfare into one of technol-
ogy and infrastructure. Likewise, in sectors with less obvious martial 
origins, including commercial enterprises like Walmart, logistics is 
equally active and works at technological and infrastructural levels to 
shape the landscape.

Just as military campaigns were concerned with logistics even 
before the concept was named, the corporate world has always had to 
deal with the need to move goods through time and space. In Huston’s 
words, if “the primary aim of logistics is ‘to get there first with the 
most’ (and the best), the question may be asked: Where is ‘there’? 
The answer probably would be: The critical point.”26 In the case of real 
estate, Conrad Hilton’s adage that the three most important elements 
in real estate are “location, location, and location” is a kind of short-
hand summary of the demand, as cited by Huston, to be there “first 
with the most.” Similarly, in both cases, there is a strategic position 
aimed at capturing a location or besting an adversary. In retail real 
estate, for example, companies like Walmart seek strategically and 
logistically optimal locations that reach the most potential customers 
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while not competing internally with other locations. While companies 
do not frame their attempts to gain such locations as battles, in the 
sense that they are not amassing troops, they nonetheless gather intel-
ligence, develop strategies, and operate tactically in order to secure the 
best possible positions. Such maneuvering echoes Huston’s assess-
ment that U.S. Army intelligence doctrine does not attempt to “guess 
what the enemy will do, but to determine what he can do, that is, to 
analyze enemy capabilities, and capabilities depend fundamentally on 
relative logistic positions.” However, Huston is careful not to overstate 
the role of simulation, noting, “It is not to be suggested that the issue of 
battle necessarily turns on this calculation; if that were so, the whole 
process could be left to calculating machines.”27 Huston was writing in 
1970, just at the threshold of large-scale automation of information, 
which presaged an increased reliance on calculating machines in both 
warfare and real estate. In fact, the trend toward greater affordability 
and availability of computing power in the 1970s—along with signifi-
cant deregulation of transport policies—enabled what is often referred 
to as the “revolution” in logistics.28 In the commercial theater battles 
are still fought, but most often they play out in computer simulations, 
zoning laws, and real estate negotiations. The stakes are high because 
a poor choice or ill-informed decision can result in a significant mis-
direction of resources. The process, thus, has come to include the han-
dling of enormous quantities of information; increasingly dependent 
on and increasingly driven by “calculating machines.” Battles for the 
city might, after all, “turn on calculation.”

The contemporary management science known as business logistics 
combines branches of physical distribution, transportation planning, 
supply chain management, predictive analytics, and more into a field 
that adopts a comprehensive, systems-based approach to consider 
the entire extent of a firm’s operations. In 1962, Peter Drucker, the 
influential management consultant and author of the groundbreak-
ing book Concept of the Corporation (first published in 1946), identi-
fied distribution as “one of the most sadly neglected, most promising 
areas of American business.”29 In the decades that followed, the field 
became increasingly inclusive and also increasingly defined. Profes-
sional organizations such as the Council of Supply Chain Management 
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Professionals and the Logistics Management Institute formed, and 
new academic departments started to train systems managers to see 
operations in a comprehensive way. Drucker described this new breed 
of manager as someone who “points out that a proposed new packag-
ing design will double freight costs, instead of having this come to light 
only after millions of the new packages have been made.”30 In  Cowen’s 
assessment, “A wide range of functions previously understood to 
be distinct from distribution were now part of its total cost.”31 She 
goes on to emphasize that “total cost analysis produced new sources 
of profit with very different kinds of effects on corporate strategy, 
and this strategy was inherently spatial.”32 This “inherently spatial” 
dimension has an attendant set of material and organizational forms 
that are increasingly evident in the built environment and especially 
evident in the logistical operations of Walmart.33

Managerial definitions of logistics remain equally focused on time 
and space but tend to cast logistics as a continuous process rather than 
as a goal-oriented sequence, as the military tends to do. For example, 
W. Bruce Allen quotes the Council of Logistics Management’s defini-
tion of logistics:

The process of planning, implementing, and controlling the efficient, 
effective flow and storage of goods, services, and related information 
from point of origin to point of consumption for the purpose of con-
forming to customer requirements. This definition includes inbound, 
outbound, internal, and external movements, and return of material for 
environmental purposes.34

Once again organizational verbs dominate, but in contrast to the mil-
itary definitions concerned with timing and location, this definition 
of logistics focuses on flows and directions, on vectors and rates. This 
emphasis is evident in Paul Schönsleben’s reference book Integral 
Logistics Management, in which logistics is defined as the “organi-
zation, planning, and realization of the total flow of goods, data, and 
control along the entire product life cycle.”35 The implications of 
the naturalist metaphors of flow and life cycle notwithstanding, the 
emphasis reinforces a view of logistics as a field fundamentally con-
cerned with the coordination of objects’ locations in space and in 
time. In the context of retail, for example, such an understanding is 
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important because the process of the “turn” of merchandise—that is, 
its evacuation and replenishment over a given period of time—resists 
simple  visualization.

In order to know what to stock and where to direct it, retail com-
panies need to know what people will buy; thus they need to under-
stand, predict, and condition consumer habits. In early explications of 
the logistics industry, this link between distribution and desire was 
already evident. For example, in 1967, Edward Smykay and Bernard 
La Londe noted: “Physical distribution is an offshoot of the market-
ing concept. The marketing concept focuses on delineation of markets 
through identification of consumer wants, resulting in product design, 
price, and promotional activities specifically tailored to sharply 
defined market segments.”36 As companies in turn aim to be as respon-
sive as possible, knowing what to stock becomes critical, as does the 
constant presence of the right stock. In more recent studies, scholars 
such as Yossi Sheffi have observed that forecasting is crucial because 
it is exactly these models that determine demand for a product, which 
in turn triggers a whole set of subsequent decisions by all the various 
producers, procurers, and distributors. The more closely coordinated 
these links can be, the less inventory there is in the system, which dra-
matically reduces costs.37

These dynamics are linked to the emergence of so-called lean pro-
duction (as opposed to mass production), in which placed orders are 
assembled “just in time.”38 A lean operation’s primary goal is to have 
exactly as much inventory as needed. In the manufacturing world, this 
brings flexibility to changing demands, increases consumer choice, 
ensures faster delivery, and enables responsiveness in the face of dis-
ruptions. In logistics, lean, just-in-time production is often coupled 
with just-in-time delivery. Thus, rather than a supplier having an inert 
inventory of products that it needs to “push” onto consumers, con-
sumers are able to “pull” products from the supplier’s repertoire. A 
number of technological developments connect and enable these trans-
formations, each of which contributes in some way to the spatial imag-
ination of logistics.39 These transmissive, topological, and abstracting 
tendencies of logistics have an architectural expression clearly evident 
in the buildings of Walmart, but they are also indicative of a broad set 
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of tendencies toward spaces and environments that are increasingly 
automated, uncontainable, and illegible to humans.40

Logistics Mediates between Abstraction  
and Concreteness

Logistical architecture occupies the site of negotiation between ten-
dencies toward the abstract and tendencies toward the concrete. As a 
result, buildings lose their status as isolated objects but become con-
tingent sites of mediation within entangled systems. Implied in the 
image discussed at the beginning of this chapter (Plate 1), while inven-
tory and data are conflated in the abstracted interior, the drawing 
still assigns the volumes substance and locates them in space. In fact 
the only elements “out of place” are those being engaged by human-
operated vehicle. In the case of the image, the coordinate system enables 
an imagination of space capable of sustaining both understandings of 
these objects-cum-data. The drawing’s use of single-point perspective 
further suggests that the inventory is part of the quantitative and cal-
culative environment (the abstract) and part of the qualitative and 
impulsive/reactive environment (the concrete). Such an imagination 
is likewise not confined to an interior but blankets the landscape, so 
that these items may be distributed in the precise and timely manner 
that logistics companies promise. Thus imagining logistically requires 
the understanding of a given landscape as simultaneously terrain and 
territory, physical and abstract, material and informational. As Henri 
Lefebvre writes:

The space of the commodity may thus be defined as a homogeneity 
made up of specificities. This is a paradox new to our present discus-
sion: we are no longer concerned either with the representation of space 
or with a representational space, but rather with a practice. Exchange 
with its circulatory systems and networks may occupy space worldwide, 
but consumption occurs only in this or that particular place. . . . The 
para digmatic (or “significant”) opposition between exchange and use, 
between global networks and the determinate locations of production 
and consumption, is transformed here into a dialectical contradic-
tion, and in the process it becomes spatial. Space thus understood is 
both abstract and concrete in character: abstract inasmuch as it has 
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no existence save by virtue of the exchangeability of all its component 
parts, and concrete inasmuch as it is socially real and as such localized.41

Logistics emerges as the mediating element between these two aspects 
of space. Capable of managing both the abstract and the concrete, 
logistics’ specific material aspects and techniques allow it to occupy 
this intermediate position. This also underscores the spatial dimen-
sion of logistics: because the aim is not just to reach the right location 
but also to reach it at the right time, it is impossible to decouple the 
temporal from the spatial. Moreover, this intermediate position helps 
to illuminate the difficulties involved in attempting to visualize or map 
the form and extent of logistics. The space that logistics occupies, the 
space between the abstract and the concrete, conditions the ways that 
its material apparatus is understood and deployed, particularly the 
built forms that support its ostensible architectural components.42

Logistics’ capacity to mediate between the opposing realms of 
abstraction and concreteness enables an imagination that focuses 
on action rather than on form and that measures distance in time. 
As a consequence, seemingly counterintuitive spatial manifestations 
appear and are increasingly normalized. These habits have one root 
in the manipulation of the relationship between time and territory 
during the standardization of time zones in the late nineteenth cen-
tury as the result of pressure to standardize trade routes and sched-
ules. While railroad companies shaped the mid-nineteenth-century 
urban and commercial forms of the United States, they also created a 
number of coordination problems, evident most noticeably in violent 
train collisions. For example, on October 5, 1841, two Western Rail-
road trains traveling in opposite directions but sharing the same track 
(as was common practice at that point in the railroad industry’s his-
tory) collided, killing two passengers and greatly alarming the public. 
According to James Beniger, the public outcry that ensued “reflected 
the fact that people were not yet used to travel at the speed of inani-
mate energy—certainly not to the Western’s operating speeds of up to 
thirty miles per hour.”43 Such accidents had many causes, but a pri-
mary one was the problem of coordinating schedules—that is, manag-
ing the times of the network and the locations of the trains. Even with 
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the adoption of standard time in 1883, train companies still faced a 
number of unexpected challenges with synchronization. Another sig-
nificant accident occurred on April 19, 1891, in Kipton, Ohio, when two 
trains of the Lake Shore and Michigan Southern Railway Company col-
lided because one of the conductors was unaware that his watch had 
stopped for four minutes before restarting.44 In response to the Great 
Kipton Train Wreck, as it became known, the railroad company com-
missioned a Cleveland watchmaker to develop a standard and reliable 
timepiece along with a system of inspections and enforcement proto-
cols for these new “railroad chronometers.” The name of this watch-
maker was Webster C. Ball, and his design soon became the norm 
throughout the industry.45 To get “on the Ball” meant both to have a 
standard timepiece and to be synchronized with the larger system of 
railroad traffic management.46

With increasingly reliable schedules and improved confidence in 
the rail system, planners could anticipate delivery times with greater 
accuracy and fewer expenses. Rather than measuring distances in 
miles and feet, managers could gauge the time needed to travel between 
locations. While such calculations are commonplace now, in the late 
nineteenth century the predictability of train travel and the currency 
of time opened new sites of value and competition that in turn enabled 
a liberated spatial imagination based on calculation and perfor-
mance.47 With increased speed of transit and the apparent shrinking 
of distance, the uncanniness of some of these spaces has intensified in 
recent decades. For example, Clearwater, a company that imports live 
lobsters to the United States from Nova Scotia, has figured out that it 
is most cost-effective to keep the lobsters alive as long as possible, and 
that doing so yields greater customer satisfaction. In order to satisfy 
the just-in-time expectations of those customers, Clearwater keeps a 
small building full of live lobsters, shipped directly from the subarctic 
waters of Nova Scotia, in the middle of the tarmac of Louisville Inter-
national Airport, one of UPS’s transshipment hubs. In the words of the 
company’s website:

Clearwater employs a team of biologists who apply biological science and 
technology to perfect handling and storage systems and maintain lobster 
quality and health. Once the lobsters reach shore, careful attention is of 
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utmost importance. Clearwater is the inventor of the world’s first lob-
ster-friendly Dryland Pound Storage System, which has enabled Clear-
water to supply premium hardshell lobster anywhere in the world, any 
time of year.48

Clearwater’s Louisville building is the contemporary logistical 
imagination in practice, capable of reconciling the abstractness of 
miles of air transit, shipment manifests, purchase orders, and salinity 
levels with the need simply to keep lobsters from not dying so that 
people can eat them later. Because the requirements and behaviors of 
logistical conditions reflect a set of demands related to performance, 
prediction, speed, and delivery, the geopolitical landscape they map 
makes a number of less apparent dynamics more obvious, hence the 
small piece of the North Atlantic stranded in the middle of Kentucky. 
Such a condition is not only enabled by increasingly reliable and 
sophisticated data management systems but also actively produced by 
them.49 Moreover, because the logics that generate such a configura-
tion are often indifferent to the context in which they are established, 
the two systems rub against each other. It is at such sites of friction 
where logistical thinking is most frequently deployed, often in an effort 
to neutralize this friction and with particular emphasis on prediction, 
acceleration, and lubrication.

Logistics Makes Modules

The logistical imagination is characterized by an ability to render mat-
ter discrete and continuous simultaneously. The environment and 
the objects depicted in the World War II–era diagram discussed ear-
lier in this chapter are mapped using the same coordinate system and 
thus made “mappable” in the sense that their future positions can be 
tracked and registered. This requires that the constituent elements 
be granular enough to be tracked with a useful degree of resolution. 
In the case of Walmart, as with most retailers, bar-coded products 
are designated as stock keeping units (SKUs) so that inventory can 
be monitored as closely as possible. However, more generally, it is at 
the “case” or “pallet” level that inventory is often managed. Thanks 
to ubiquitous but largely unnoticed technological innovations like the 
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shipping container, the pallet, and the bar code, the ability to monitor 
the locations in time and space of the granular elements of logistics 
has increased significantly. These inventions are, in the words of Sig-
fried Giedion, “the humble objects . . . [that] have shaken our mode 
of living to its very roots. Modest things of daily life, they accumulate 
into forces acting upon whoever moves within the orbit of our civiliza-
tion.”50 Before some of these transformations, the balance between the 
abstract and the concrete skewed decidedly toward the latter because 
few forms of media were capable of translating the world of objects 
into the world of information.51 With the development of technolo-
gies that enabled data to be encrypted and displayed on objects, it was 
almost immediately possible to manage and measure products in new, 
faster, and more precise ways. The advent of such practices reflected 
mounting pressure on organizations to compete within a marketplace 
that placed a premium on efficiency and precision. The shipping pal-
let, for example, while still a predigital invention, allowed the bun-
dling, moving, and tracking of diverse objects as if they were one. The 
shipping container then made it possible for these bundles to be fur-
ther consolidated in order to be shipped at high densities, loaded and 
unloaded quickly, and, just as important, transferred from one mode 
of transit to another. In the words of Alexander Klose, “The container 
combines the ideas of computing time and space: workflows and stor-
age capacities.”52 These developments came at the expense of labor, 
as they substantially reduced the amount of time, calculated in man-
hours, that it took to load and unload cargo.

The pallet and container work together to ensure optimum pack-
ing of modules of merchandise. When parcels can be rendered as data, 
their positions can be monitored at increasingly high levels of resolu-
tion. The pallet, by providing a small piece of movable floor, allows a 
forklift or pallet jack to consolidate and maneuver merchandise into a 
container. Pallets are sized to fit into each container in a densely effi-
cient manner.53 In the sense that pallets become units that are packed 
into containers that themselves become units to be packed, monitored, 
and manipulated, logistical behavior tends to collapse object and field, 
figure and ground, as all of the elements in its scope become data to be 
attended to.
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The interior drawing from Army Logistician discussed above (Plate 
1), which is intended as an illustration of a military warehouse build-
ing, could be describing any number of logistics interiors and, in its 
diagrammatic relentlessness, the shipping container itself from both 
interior and exterior. As with the logistical imagination more gener-
ally, the container’s logic oscillates between material stubbornness 
and informational dematerialization.54 In his book The Box, Marc 
Levinson refers to the container as a “high-efficiency transportation 
machine.”55 He describes the process of unloading a container ship: 
“Almost every one of the intricate movements required to service a 
vessel is choreographed by a computer long before the ship arrives. 
Computers, and the vessel planners who use them, determine the 
order in which the containers are to be discharged, to speed the pro-
cess without de stabi lizing the ship. The actions of the container cranes 
and the equipment in the yard all are programmed in advance.”56 This 
passage vividly evokes the actual sites of logistical exchange, as con-
tainers are transferred onto and off ships, to and from waiting trac-
tor trailers, all by means of quickly moving gantry cranes. While these 
areas are the most visible sites of distribution, the effects of logistics 
are increasingly evident in more and more of the built environment, 
especially in the context of the United States. Klose extends the logic 
of the shipping container into what he calls the “container principle,” 
in which the container as concept exists as an “epistemic object” that 
structures knowledge formation both in the physical world of distri-
bution and the digital world of packet switching.57 In both cases, some 
kind of transferable and interchangeable module enables exchange. To 
return to the Army Logistician illustration, while the discussion in 
this section has focused on the orange cubes of inventory/data, the 
next section looks at the grid that organizes the total environment of 
the space described by that image.

Logistics Is Infrastructural

Logistics does more than define a series of landscapes—it has an imag-
inary all its own that is capable of both transforming existing spaces 
and producing new ones in pursuit of better alignment with ever-larger 
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logistical regimes. Using technical artifacts, protocols, standards, 
humans, and elements of the built environment to propagate them-
selves, logistical systems share features of infrastructure more gener-
ally. In a relatively short amount of time, logistics has gone from being 
a specialized branch of management to underpinning and conditioning 
almost every aspect of commerce and exchange, which in turn condi-
tion much of daily life. Logistics is, among other things, a “technologi-
cal system,” and such systems, in the words of Paul Edwards, “reside in 
a naturalized background, as ordinary and unremarkable to us as trees, 
daylight, and dirt. Our civilizations fundamentally depend on them, 
yet we notice them mainly when they fail, which they rarely do. They 
are the connective tissues and the circulatory systems of modernity. In 
short, these systems have become infrastructures.”58 Infrastructure is 
a conditioning force. It designs the game board and governs where the 
pieces may go. As Susan Leigh Star and Karen Ruhleder argue, the fea-
tures of infrastructure expand beyond physical installations to include 
embeddedness, functional invisibility, and a role in the replication and 
reinforcing of standards and protocols.59 This normalizing aspect of 
infrastructure reinforces the tendency for these systems to become 
virtually invisible while still acting upon us.60

Logistics attempts to exceed the limits of infrastructural systems 
while simultaneously relying on them (and being defined by them). 
Linking infrastructure with technological developments also tends to 
emphasize novelty over functional continuity and expansion. While 
specific technologies, like the gas lamp and the telegraph, are no lon-
ger used, electrical illumination and long-distance communication 
have only increased.61 Furthermore, these technologies become inter-
twined with both people and practices and become part of what his-
torians of science call a sociotechnical system.62 But the technologies 
need not simply occupy a physical register. As Daniel Bell points out, 
 “Technology . . . ‘is the use of scientific knowledge to specify ways of 
doing things in a reproducible manner.’ In this sense, the organization 
of a hospital or an international trade system is a social technology, as 
the automobile or a numerically controlled tool is a machine technol-
ogy. An intellectual technology is the substitution of algorithms . . . for 
intuitive judgments.”63 If logistics is infrastructural and algorithmic, 
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its assertions in the built environment index performance criteria of a 
vast range of decisions made independent of each other but with last-
ing collateral influence.64

Not only are infrastructures active while becoming increasingly 
invisible, their work is not ambient or indirect but can be actively bent 
toward specific goals. Stephen Graham and Simon Marvin identify 
embedded infrastructural networks as “implicated in the process of 
production, reproduction, and legitimation in a functioning capitalist 
economy.”65 For example, Deborah Cowen shows how the global econ-
omy’s dependence on logistics networks has challenged the stability 
of national borders while also conflating border security with eco-
nomic security. Thus increasingly larger groups of actors are poten-
tially implicated as “threats” to security—that is, to the smooth flow of 
capital.66 Graham and Marvin see this as evidence of infrastructure’s 
“desire to produce a ‘spaceless world.’”67 This desire exists acutely in 
logistics as well, and yet the creaky stubbornness of materiality, with 
all its gravities and frictions, constantly frustrates that desire.

The logistical imagination builds around itself an attendant envi-
ronment comprising informational systems, physical systems, and 
mediating systems. Since logistics must constantly keep track of 
things, it prioritizes awareness. To be aware of where things are in 
time and in space requires a reliable way of mapping those locations 
and agreed-upon methods for understanding both where and when. 
The former is made possible through a shared coordinate system in the 
form of latitude and longitude and increasingly made available through 
the ubiquity of devices that transmit their positions to be mapped and 
translated by larger systems. Time is a more recent site of coordina-
tion.68 In the case of the railroads and the U.S. Naval Observatory, time 
needed to become standard, predictable, and measurable.69 Through 
the implementation of time “zones,” it also became geographical. To be 
in a certain location also meant to be at a certain time. With location in 
time and space accounted for, and with certain behaviors being highly 
predictable, many aspects of logistics could be measured, calculated, 
and predicted.70 The physical systems that support logistics networks 
provide the most visible manifestations of these operations, even if 
the logics are hidden or otherwise illegible. Familiar transportation 
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network systems remain fundamental to logistics, tethered as trans-
port is to a terrestrial and fuel-based approach. Air and water play 
significant roles here too, the former providing faster and more expen-
sive delivery, and the latter, while slower, offering markedly cheaper 
options.

Mediating elements sit between these physical networks and data 
networks and translate between the two. Beyond mediating, these 
intermediate elements work to overcome certain territorial or spatial 
obstacles. For wireless communication, one such problem is the shape 
of the planet. Without some form of relay, radio signals eventually leave 
the atmosphere. However, as Arthur C. Clarke proposed in 1945, in a 
piece for the magazine Wireless World, a network of geosynchronous 
satellites can solve this problem. Clarke succinctly summarized the 
possibilities: “A body in such an orbit, if its plane coincided with that 
of the earth’s equator, would revolve with the earth and would thus be 
stationary above the same spot on the planet. It would remain fixed 
in the sky of a whole hemisphere and unlike all other heavenly bodies 
would neither rise nor set.”71 Clarke suggested that these bodies could 
be “space-stations,” large, light buildings supporting a range of inhab-
itations and functions and capable of sending and receiving transmis-
sions from the surface of the earth. As illustrated in a diagram that 
accompanied Clarke’s article, “a single station could only provide cov-
erage to half the globe, and for world service, three would be required, 
though more could be readily utilized.”72 While Clarke was address-
ing the challenges of global communication, the physical apparatus he 
posited has terrestrial echoes within logistics networks. Attenuated 
and multimodal, such networks also require relays. In Walmart’s case, 
for example, rather than geostationary satellites, it uses a collection 
of buildings that serve as staging areas for the managing of inventory, 
including switching inventory from one transit network to another. In 
the same way that people looking at the night sky can find it difficult 
to distinguish between satellites and stars, most people find it hard to 
parse the retailer’s distribution buildings from other structures that 
surround them. Walmart’s buildings are hidden in plain sight while 
undergirding a global logistics network and operating as relays at a 
global scale.



Arthur C. Clarke's proposal for a geosynchro-
nous satellite communication system that 
would allow instantaneous communication 
to anywhere on the planet. Source: Arthur C. 
Clarke, ªExtra-terrestrial Relays: Can Rocket 
Stations Give World-wide Radio Coverage?,º 
Wireless World, October 1945, 305. Courtesy 
of Wireless World.
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Architecture for Logistics Supports, Architecture  
by Logistics Conditions

Industrial buildings designed to support production and distribution 
have a familiar lineage. From the Roman storehouses of Testaccio to 
Cass Gilbert’s Brooklyn Army Terminal, these buildings occupy a sig-
nificant place in architectural history for their apparent foreground-
ing of performance requirements over formal expression. Starting 
after World War II and maturing in the 1970s, the logistics revolu-
tion’s host of new technologies and approaches—including the ship-
ping container, the communications satellite, the bar code, and the 
 computer—enabled coordination at new scales, speeds, and efficien-
cies with attendant new forms. These developments remain ascendant 
and are what allow a shipping company like UPS to claim, as it did in 
2010, that logistics is not just what it loves and what it does, but what 
it is. While UPS operates a number of physical distribution centers 
that support the company’s logistics endeavors, these buildings are 
more than simply housing for distribution systems. As they are funda-
mentally conditioned by the logics behind those distribution systems, 
their status as “buildings” merits some reconsideration.

The architecture related to logistics might be distributed along a 
spectrum, with buildings “for logistics” at one pole and buildings “by 
logistics” at the other. An architecture for logistics is designed to sup-
port functions or programs specifically associated with the movement 
and coordination of goods. For example, Gilbert’s Brooklyn Army Ter-
minal (1919) spatialized the replenishment and deployment operations 
of the U.S. military as it received matériel from all parts of the country 
in preparation for shipment across the Atlantic. The building’s no-frills 
monumentality reflects the seriousness of its purpose, even though the 
consequences of its design, such as the offset balconies that index the 
array of gantries, produce dramatic spatial effects. The terminal is a 
more spectacular version of the many mundane buildings that support 
transport, consolidation, and distribution, including the stockyards, 
warehouses, and marketplaces of any given industrialized settlement.

Architecture for logistics expands outward to include larger land-
scapes, infrastructures, and territories. Manuel Castells argues that 



Cass Gilbert's Brooklyn Army Terminal (1919) 
was built to support logistical operations 
as a node within a network. Photograph by 
Angela Co.
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contemporary cities “are structured, and destructured simultaneously 
by the competing logics of the space of flows and the space of places. 
Cities do not disappear in the virtual networks. But they are trans-
formed by the interface between electronic communication and phys-
ical interaction.”73 As identified by Susan Nigra Snyder and Alex Wall, 
as well as by Charles Waldheim and Alan Berger, the “space of flows” 
is fundamentally connected to logistics, forming part of a “logis-
tics landscape.”74 Related investigations into logistics and urbanism 
identify surfaces and interfaces as primary sites of logistical agency 
because of their emphasis on performance and organization, “a com-
posite that operates both as information receiver, infrastructure, and 
superstructure . . . [as] a subscape, a territory that structures/serves/
hosts multiple possibilities of interchange and occupation across its 
organization.”75 The development of a logistics landscape brings with 
it more fundamental realignments that suggest not just new forms of 
architecture but also new ways of understanding it as well as new ways 
of conceptualizing territory as it is increasingly abstracted in pursuit 
of optimization. Likewise, the humans who populate this new terrain 
are coupled with a broad array of technological developments that 
suggest new relationships to information and technology.76 All these 
things together point to more than just configurations that precipitate 
from logistics; they suggest altogether new forms that are fundamen-
tally conditioned by it.

Architecture developed “by” logistics reflects epistemological 
shifts brought about by new ways of seeing and thinking about infor-
mation, space, time, and building. With the emergence of automated 
information management and machine-readable languages such 
as the bar code, logistics became more than a functional category— 
it became a conditioning way of both seeing the world and being in it. 
For example, Skidmore, Owings & Merrill’s complex for the U.S. Air 
Force Academy in Colorado Springs was imagined and maintained as a 
recursive logistical enterprise in which the image of the building was 
constantly reinscribed in the machines designed to ensure its optimal 
functionality. All elements of the complex, from uniforms to build-
ing components, were marked with specific information that allowed 
their tracking and monitoring within the space of the academy.77 This 
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system also made virtually no distinctions among the kinds of objects 
it tracked, as if in anticipation of the indifferent attitude logistics dis-
plays toward the specific or the concrete. The IBM Corporate Head-
quarters, also designed by SOM, was, as John Harwood argues, “an 
experiment in the computerized management of space” in which “all 
of the office machines, furniture, and artwork for the building was 
organized according to a logistical system: each object was assigned a 
number, and its location, user, and use were tracked by the IBM 1460 
computer installed on the first floor of the building.”78 Like the ambig-
uous orange object/environment of the forklift operator in the image 
discussed above (Plate 1), the building and its contents were imagined 
and managed as one system in which every element could be tracked 
and accounted for. In the case of IBM, such an approach to the build-
ing undermines the authority of the conventional methods for com-
municating architectural organization in the sense that “flow charts 
and diagrams were understood as just as, if not more, significant than 
the plan of a building, insofar as they promised the capacity of archi-
tecture to order, and make whole, a disparate and complex range of 
media and practices.”79 As suggested by SOM’s experiments with IBM, 
buildings themselves begin to acquire new roles in architecture “by” 
logistics. Because logistical systems are constantly seeking to improve 
performance, they are also subject to constant feedback, which in turn 
requires input in order to guide subsequent decisions. The buildings 
become sources for this because they are used to process material, not 
just to store it. In this sequence, they also become sources of informa-
tion, communicating the amounts of merchandise back to those coor-
dinating the overall movement of goods.

This shift to an architecture conditioned by logistics also connects 
with other transformations in the United States after World War II, 
like investment in redundant communications systems and intermodal 
transport networks, including the development of the shipping con-
tainer, the U.S. Interstate Highway System, and the Advanced Research 
Projects Agency Network (ARPANET).80 If an architecture “for” logis-
tics was primarily a serial condition, in which goods were moved from 
Point A to Point B, an architecture “by” logistics increasingly operates 
in parallel and overlapping ways in which the topological conditions 
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drive the organization. The multinodal network of freeways, for exam-
ple, mimics the network diagrams of engineer Paul Baran, who was 
hired by the RAND Corporation from the Hughes Aircraft Company 
to study the nation’s communications networks.81 While at RAND, 
Baran produced a series of papers for the think tank that argued for a 
decentralized and redundant communications network. In one paper, 
Baran presented the network diagram now widely recognized as an 
early model of dispersed digital communication and influential in the 
development of ARPANET. Such robust and multiply redundant sys-
tems have become part of the vocabulary of many branches of network 
management, including logistics and retail. Moreover, such diagrams 
promote images of territory that are fundamentally logistical because 
they suggest a topological understanding of it while also promoting 
form over image.

Logistical Architecture Is Territorial

Architecture by logistics, or logistical architecture, is so fundamen-
tally entangled with the larger networks and territories in which it 
exists that it is difficult to distinguish logistical buildings from their 
surroundings, leading to the possibility of further reconfiguring the 
buildings themselves. Geographer Jon Goss points to the field of archi-
tectural geography as one that can help to “explain architecture as a 
social product, [and] as the spatial configuration of the built environ-
ment incorporating economic, political, and ideological dimensions.”82

This area of study nestles into the broader category of political geog-
raphy, itself intertwined with geopolitics and the latter’s concern with 
the machinations of power at state, regional, and global levels.83 Power 
can also be consolidated and manipulated through less legibly politi-
cal means and is often indexed through material and local instances. 
Rather than being seen as a precipitate of geopolitical maneuver-
ing, architecture can be understood as a more active instigator—not 
something to be read at a local level but something that is deployed 
and coordinated at a larger scale, not as a text but as a tool. Such 
architecture, politically enmeshed and territorially dispersed, might 
be the inverse of an architectural geography—that is, a geographical 



Paul Baran's distributed network diagram, 
once developed for military research, now 
appears on the cover of a retail logistics 
publication. Source: Retail Industry Leaders 
Association, Logistics Conference 2010, cover. 
Collection of the author.

Paul Baran's 1962 diagram ªCentralized, 
Decentralized, and Distributed Connectionsº 
shows three network models to make a case 
for the last as the most resilient. Source: Paul 
Baran, On Distributed Connections, Docu-
ment Number RM-3420-PR (Santa Monica: 
RAND Corporation, 1962), 2. Reprinted with 
permission from the RAND Corporation, 
Santa Monica, California.
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architecture.84 This architecture possesses the capacity to act as a col-
lective enterprise, beyond the single building and with a reach beyond 
its immediate context. Connected and separate, near and far, this geo-
graphical architecture is understood in terms of its position within a 
larger network and, as a result, frustrates conventional appraisals that 
tend to focus on the organization, form, enclosure, or symbolic content 
of a single instance. A geographical architecture, perforce, contends 
with expanded concerns around scale and agency while still not giving 
up its own disciplinary obligations.

It is increasingly clear that architecture is used by those in power 
as a means of leveraging control over territory.85 These developments 
are frequently linked to the stubborn realities of physical geography 
and the beneficial aspects of some positions over others, especially 
within the activities of global capitalism.86 In the United States, this 
clamoring for advantage—from range wars to conflicts over air rights 
to battles over eminent domain—highlights the links between land 
claims and political operations. While these actions are largely gov-
erned by national or state policy, there are instances where inventive 
moves supersede or work around the limits imposed by policy dictates. 
As the built environment is one of the tools for doing this, questions 
of architecture and urban design cannot be separated from questions  
of control and power. Architecture itself, when understood collectively, 
can acquire political valence through its ability to become a territorial 
instrument capable of securing space within the logic of the market.

The term territory can refer to relationships among the land, those 
living on it, and the political bodies that influence them. According 
to the geographer Roy Mellor, “The spatial pattern of mankind is 
molded by the interactive relationships within a tripartite association 
between nation, state, and territory, the core of the aspect of the dis-
cipline we term ‘political geography.’”87 In Mellor’s sense, the concept 
of nation is connected to political associations (populations), and the 
concept of state is related to governmental and physical ones (ter-
rain). Both population and physical land area can then be measured 
and rationalized, often under the banner of security.88 Stuart Elden, 
drawing on Foucault, identifies this impulse of sovereignty to quan-
tify and rationalize: “Just as the people become understood as both 
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discrete individuals and their aggregated whole, the land they inhabit 
is also something that is understood in terms of its geometric, rational 
properties, or ‘qualities.’”89 But such qualities are quickly quantified 
in order to forecast future forms of both populations and the spaces 
they will occupy.

Questions of measure and control are fundamental to logistics and 
are linked to its tendencies to develop forecasting models and to estab-
lish tolerable ranges of error. In the service of this, logistical architec-
ture is actively employed to control terrain. The boundaries of these 
lands are not fixed, and it is the logistical networks that enable some of 
this elasticity.90 Elden suggests that “territory should be understood as 
a political technology, or perhaps better as a bundle of political tech-
nologies.”91 In this sense, logistical architecture—itself infrastructural 
and capable of acting as a territorial instrument—becomes a kind of 
political technology. As a result, its nature as architecture, in a con-
ventional sense, begins to fragment and multiply as it becomes more 
elastic and fugitive. The dynamism that characterizes this logistical 
architecture seeps into an understanding of property, land use, juris-
diction, political boundaries, and regional designations. In the case of 
Walmart, the company’s encompassing logistical vision is reflective 
of other practices (e.g., congressional redistricting) but at an accel-
erated pace and organized around specific growth ambitions. As the 
 retailer’s store locations are rendered as quantities to be optimized 
and exchanged, the external effects of such transactions are increas-
ingly apparent in the urban development of the United States. If the 
industrial and historical city was “imageable” in Kevin Lynch’s sense, 
how can one understand a city enabled, grown, and defined by logis-
tics? In The Image of the City, Lynch, writing in 1960, points out that 
“the conscious remolding of the large-scale physical environment 
has been possible only recently, and so the problem of environmental 
imageability is a new one.”92 With large-scale urban transformations 
like the ones being wrought, in part, by logistics, the question is not 
one of typology (continuity and stable references) but one of topol-
ogy (levels of organization and contingent relationships). It is not a 
question of image but one of form. Indeed, at such a scale, assem-
bling any kind of image is impossible without some kind of mediating 
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technology. Rather than fixing an image of territory, one encounters 
aspects of its form. This is often contingent and dynamic and ungrasp-
able. It is what I am referring to as the logistical, and it negotiates 
between competing aspects of the territorial: between politics on one 
side and land on the other. It uses a range of instruments that can 
safely be adjusted to adapt to risks and to absorb uncertainties while 
buffering important operational protocols so that they can be enacted 
smoothly and without interruption.
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2  BUILDINGS

A Moving System in Motion

JUNE 26 IS OFFICIALLY UPC BAR CODE DAY in the city of Troy, 
Ohio. On that day in 1974, a cashier at the local Marsh supermarket 
sold the world’s first bar-coded product: a ten-pack of Wrigley’s Juicy 
Fruit chewing gum.1 In 2004, the town celebrated the event’s thirtieth 
anniversary at the original site of the transaction by eating bar code– 
decorated cake in the presence of both the original cashier and the 
historic ten-pack (usually on display at the Smithsonian Institution). 
In the thirty years between the two events, the bar code found its way 
onto almost every single packaged product in the world, making it one 
of the most ubiquitous features of information and inventory man-
agement. Enabled by the increased speed and affordability of comput-
ing, the bar code transformed how objects were imagined because it 
not only encoded them with information but also allowed them to be 
treated like information. And while the bar code was indeed revolu-
tionary, its debut in 1974 masked another revolution in shopping that 
was already normalized enough not to merit comment: self-service. 
While it is common today for a shopper to select items individually 
and bring them all at once to a single sales terminal near the store’s 
exit, this form of shopping was not introduced until the beginning of 
the twentieth century and took decades to become a standard practice.

Self-service introduced a radical shift in the way shoppers inter-
acted with merchandise because they acquired labor roles previously 
assigned to clerks, and, at the same time, they became sources of con-
sumer data. Not only did self-service produce a new kind of shopping 
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environment, but it also presented a host of inventory management 
challenges, including pricing, inventory, and distribution. In other 
words, self-service environments both generated and required the 
management of such large amounts of information that manual meth-
ods could not keep pace. The advent of the bar code solved these prob-
lems, but, because of the increases in speed and scale that it enabled, 
a new set of challenges ensued that had transformative effects on the 
nature of the retail spaces themselves. If self-service changed the rela-
tionships among customers, clerks, inventory, and the space of display 
(the shopping environment), the bar code changed the nature of the 
inventory by allowing physical material to be imagined and managed 
as data. This triggered a transformation in the buildings designed to 
support such systems. No longer isolated warehouses storing static 
and stable inventories of objects, the buildings of large-scale discount 
retail began to constitute an architecture of networked inventory and 
data management—an architecture of logistics.

Self-Service Turns Customers into Clerks

When Sam Walton opened his first store in Bentonville in 1950, it was, 
according to him, only the third self-service variety store in the coun-
try.2 This was not a Walmart proper but a franchise of Ben Franklin 
stores that he called Walton’s 5–10. Franchising was part of a larger 
shift in retail as general stores and specialty stores were superseded 
by mass merchandisers who took advantage of more efficient systems 
to reduce costs and eliminate price increases that could accumulate 
along their merchandise’s path from production to consumption.3 As 
a franchisee of the Ben Franklin chain, Walton had the support of a 
large company but also the freedom to experiment, hence his interest 
in self-service. The self-service model is intellectual property patented 
in 1917 by Clarence Saunders, founder of the Piggly Wiggly chain of 
grocery stores. Saunders opened his first location in 1916 in Memphis, 
Tennessee, and referred to its organization as “self-service” because 
customers could move freely through the shop once they passed 
through the controlled entrance turnstile. Customers would take a 
shopping basket, compare transparently priced merchandise, select 



Celebrating the bar code's thirty-fifth 
anniversary in Troy, Ohio, June 26, 2009. On 
the left, the original cashier holds a ten-pack 
of Juicy Fruit chewing gum, the first ever 
bar-coded product to be scanned and pur-
chased. Photograph by Wes Jones. Courtesy 
of Troy Historical Society.

The supermarket emerged, in part, to meet 
new consumer demands after World War II. 
Source: Max Zimmerman, The Super Market: 
A Revolution in Distribution (New York: 
McGraw-Hill, 1995), 121.



Buildings

66

the desired items themselves, and pay for them all at once at a single 
point before exiting the store. The prevailing arrangement up to that 
time had store clerks choosing items for the customers or assisting 
them at multiple counters with cash registers. Saunders’s new format 
gave shoppers more freedom to choose, and, even though the merchant 
was still responsible for selecting the products that would be displayed 
for sale, customers could assert their needs based on what they pur-
chased.4 In turn, the responsibility for marketing shifted to the man-
ufacturers themselves, for they were now in direct competition with 
their rivals, whose products sat adjacent to theirs on the self-service 
stores’ shelves. This new format intensified the need for manufactur-
ers to brand products in legible and aggressive ways. Since the price 
was also marked on every item, customers could easily compare costs. 
Saunders was motivated by a desire to lower costs and increase profit; 
with self-service, under the guise of increased freedom and control, 
customers actually did the work of what would be paid clerks at his 
competitors’ stores. With its overhead reduced, Piggly Wiggly could 
lower its prices in general based on the wager that customers would 
prefer to shop for themselves if they could save money. While early 
department stores were primarily urban and depended on a steady 
stream of pedestrian traffic, the more compact self-service stores lent 
themselves well to areas with smaller populations and proved to be 
especially compatible with rural, and later suburban, locations.5

In an effort to expand reach and revenue, Saunders also patented a 
system that would allow others to transform their existing stores into 
“self-serving” stores through his own franchise model. Through the 
use of a series of deployable components and standardized modules, 
the interior of a conventional retail space could quickly be updated to 
operate as a self-service store. In his 1917 patent application, Saunders 
described the system as well as the tenets of his self-service format:

Furniture in the form of portable units adapted to be readily arranged 
for use or collapsed for shipping or closing purposes, the same being 
designed for use in a store room, or other place, and to be arranged in 
such a manner that the customers will be able to serve themselves and, 
in doing so, will be required to review the entire assortment of goods car-
ried in stock, conveniently and attractively displayed, and after selecting 



The fl oor plan of Clarence Saunders's 
patented layout for self-service shopping 
included some of the inventor's innovations, 
including turnstiles to control entry and exit, 
a prescribed path, and a single point of sale. 
Source: C. Saunders, ªSelf-Serving Store,º 
U.S. Patent 1,357,521, 1920, 1.
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the goods desired, will be required to pass a checking and paying station 
at which the goods selected may be billed, wrapped and settled for before 
leaving the premises. . . .

The store furniture disclosed in the present application is character-
ized in that the same is made up of standardized units, whereby stores 
adopting the system may be equipped with portable units readily set up 
for business and disassembled or collapsed as occasion requires, and 
wherein the units themselves may be constructed at a central point and 
all after the same pattern in construction and appearance, insuring a 
uniformity of stores employing my invention.6

The architectural aspects in this description characterize much of the 
ensuing discount retail architecture, including standardized systems 
of production, access, and display and the implicit temporariness of 
such installations. The standardization allows the interiors them-
selves to become effective copies of each other and to remain famil-
iar to customers. Saunders was adamant about enforcing this equiv-
alence. Beyond commonly describing Piggly Wiggly as a “system” and 
referring to the “Saunders apparatus,” he produced Whats and What 
Nots of Piggly Wiggly System, which was distributed to managers of 
Piggly Wiggly branches. In this publication, part operating manual 
and part motivational tract, Saunders expounded at length about the 
importance of adhering to the system:

Each thing to do and each thing not to do is of equal importance one 
with the other. Failing to do anything that should be done in the conduc-
tion and operations of the stores is just as hurtful for the whole plan of 
merchandising as doing any particular thing that should not be done and 
vice versa. Therefore, the general good of these rules and regulations to 
each agency concerned is for him to know positively and without a doubt 
that each other Piggly Wiggly unit is doing and not doing the very same 
things that he is doing and not doing.7

For Saunders, and for many of the merchandisers and retailers who 
followed, store locations operated in concert and were conceptualized 
not so much as buildings but as components of a large and carefully 
coordinated system designed to enable the circulation of goods.8

The self-service model made inventory into display and system-
atized browsing to ensure that customers would pass by every item 
that was available. It required customers to absorb new labor roles 



Clarence Saunders insisted on coordinating 
all Piggly Wiggly operations and used the 
in-house publication The Turnstile to keep 
store managers and employees up-to-date on 
changes in policies and procedures. Courtesy 
of University of Memphis Library, Mississippi 
Valley Collection.
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while also using their buying choices to generate information about 
preferences and habits. The space of self-service itself was not linked 
to a new building type but rather to a new organizational system, a 
means for formatting and structuring a set of experiences and pro-
cesses designed in turn to generate both revenue and information that 
would make it easier to effectively generate still more revenue in the 
future. However, self-service’s reduction in labor and simultaneous 
increase in merchandise produced new inventory management chal-
lenges. For example, at Piggly Wiggly, aside from regular and standard-
ized inventory processes, there was also the requirement, stipulated 
in Saunders’s Rule 26, that “each checker and stock-keeper of store 
must be furnished weekly by the operator in charge with a revised 
price schedule of those articles that have been changed in price.”9

With modest stores and limited merchandise, doing this manually was 
initially sufficient. However, self-service’s ascendance in the United 
States was coupled with postwar prosperity, and increased consumer 
choice generated so many different kinds of products that managing 
them in a coordinated way (and thus a profitable one) became increas-
ingly difficult. Furthermore, the format’s capacity to generate con-
sumer information at centralized points of sale produced new catego-
ries of information about shopping behavior, but without any simple 
way to consolidate or compare the data. The development of the bar 
code was a response to this bottleneck, and its adoption by and even-
tual ubiquity throughout the world of retail allowed inventory man-
agement to occur at dramatically new scales.

The Bar Code Turns Objects into Information

The bar code’s most familiar form is the Universal Product Code, the 
implementation of which was set in motion at a meeting of retailers 
and engineers in 1970. They convened to develop a standard system of 
inventory management and, after examining various attempts, even-
tually helped to establish the UPC symbol. Within two years of the 
UPC symbol’s 1974 inauguration, more than 75 percent of items in a 
typical supermarket bore the mark.10 Of interest for purposes of this 
discussion is less the history of the technology than its significance 
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for the built environment. The bar code’s capacity to standardize data 
and enable the efficient management of information provided a foun-
dational layer for today’s logistical systems and their architecture.

The UPC is a means of encapsulating a product’s pertinent infor-
mation in an array of parallel bars that contain a one-dimensional 
data string. Each black bar is attached to its adjacent void to form a 
sequence of binary digits that can be read easily by a laser scanner. 
The combination of these digits is unique for each product, and the 
bar code is scanned at significant nodes along a product’s journey. To 
visualize the structure of the bar code, one can separate it into smaller 
bundles of information, each containing one number and eight bits. 
Each number is composed of a sequence of ones and zeroes, repre-
sented as solid or as void. With practice, one might easily recognize 
the more solid “01111101” of the three or the lighter “10001000” of 
the eight. When the bar code is reduced to the size of a postage stamp, 
however, the difference between one number and the next is nearly 
impossible for the human eye to parse. The bar code is one of the first 
communication systems designed to be both written and read exclu-
sively by computers and thus illegible to those human managers and 
operators who depend on it.

The machine literacy of the bar code provides an efficient, accurate, 
precise, and reliable way of managing information. With the semi-
automatic process of scanning a code, opportunities for human error 
are reduced, formats are standardized, and inventory can be monitored 
with a significantly high degree of control and precision. Through this 
mechanization of inventory control, suppliers and shippers become 
more accountable for the manner in which they manage their goods. 
Likewise, various retail outlets can control and calibrate inventory 
levels to reduce the risks of overstocking or selling out of merchan-
dise. Every item for sale is scanned when it is placed on display and 
then subsequently scanned to tabulate its price, its purchase, and its 
ultimate removal from the store. This information feeds into overall 
supply protocols and alerts the warehouses and distribution centers 
that more stock will be needed soon.11

The rise of the UPC demanded more extensive and responsive distri-
bution networks. Once merchandisers had the ability to monitor their 
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material stocks at a higher resolution, it became easier for them to cal-
ibrate their distribution requirements. The UPC’s capacity to contain 
information allowed the material in question to be understood, and 
subsequently imagined, in abstract terms. In the early days of self- 
service, for example, inventory was logged manually, and its material-
ity was managed through physical manipulation. With contemporary 
inventory control needs and increasingly large areas of operation, it is 
both necessary and easier to conceptualize inventory as data. As cor-
porate logisticians struggle to maintain the right balance of merchan-
dise, the items’ qualitative identities have become less important than 
their quantities. Although goods maintain their materiality and still 
need to be moved physically, they also acquire an additional informa-
tional register for this handling. In this sense, the bar code creates two 
versions of every item moving through a given distribution network, 
one borne physically by transporters and the other carried over the 
communications networks.

While the bar code is designed to be scanned easily and to reduce 
errors, its efficacy depends on its placement relative to the shape of the 
product it represents. This design consideration became acute when 
the symbol’s rapid implementation required that placement of the bar 
code be folded into the front-end manufacturing processes of all man-
ner of goods. To resolve this issue, the Universal Code Council (now 
GS1 US) established a set of guidelines to help producers figure out the 
best places on their products for the codes. A telling set of diagrams 
from a 1975 document about the UPC suggests ideal locations for bar 
codes on, for example, a six-pack of beer, an eight-pack of hot dogs, 
and a ten-pack of luncheon meat. In these diagrams, all the  imagery 
relating to brand differentiation, the stuff that wins the hearts and 
minds of customers and that became necessary with self-service as 
the dominant retail model, is conspicuously absent. The only mark on 
the products is the bar code. In the eyes of those responsible for cir-
culating these objects, this is the only mark that matters. It contains 
all the necessary information, including the manufacturer, the name  
of the product, its price, and—once the code is scanned—its location 
in time and space. While the bar code cannot communicate a prod-
uct’s specific location at any given moment, it narrows the options 



Compositing a bar code for photography. 
Each digit is represented as an eight-bit 
sequence of black or white ªbars.º Source: 
Uniform Grocery Product Code Council, UPC 
Symbol Specification (Washington, D.C., 
1973). Courtesy of Bill Selmeier.

Specifications for locating the bar code on 
product packaging. Source: Lawrence Hicks, 
The Universal Product Code (New York: Ama-
com, 1975). Courtesy of Amacom.
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down to either a certain general location or between two of them. In 
this view, the physical aspects of these products, numerous as they 
are, start to matter less than their schedules and locations. Distribu-
tion, once concerned only with the physical handling of material, has 
increasingly become an exercise in information management as the 
objects themselves are reduced to and encapsulated by the bar codes 
on their surfaces. However, this spatiotemporal geography of objects 
is fleeting, because by the time any one thing is scanned, it is already 
on its way elsewhere.12

The bar code’s introduction, like many of the logistical transfor-
mations to follow, was intended to increase the speed of transactions 
while reducing the likelihood of mistakes.13 The bar code also has the 
added benefit of enabling the coordination of information and inven-
tory. In addition to freeing the clerk of the task of manually inputting 
price information, it relieved stock keepers of having to inspect their 
inventory physically. They needed only look at the compiled data gen-
erated by the day’s bar code scans. So while the bar code sped things 
up, it also further transferred labor to customers, a process already 
started by the shift to self-service. Simply by retrieving the items 
they desired and handing them to cashiers to be scanned and paid for, 
 shoppers became a store’s ersatz stockists and market analysts. Not 
only did they help manage and record inventory, but they also helped 
the store better understand what people were buying. Consumer 
desire, and the will to capitalize and manipulate that desire, is one of 
the primary forces behind the huge technospatial complex that consti-
tutes retail logistics systems.

Consumer behavior is, of course, notoriously fickle, and the bar 
code helps to manage risk associated with unpredictable customer 
desire. On one hand, the bar code helps to generate large amounts of 
information about buying habits in fast and inexpensive ways, which 
in turn allows merchants to be more responsive.14 The bar code also 
allows for multiple systems to interact with low entry barriers in 
what Karl Weick has termed a “loosely coupled” system (as discussed 
below). John Dunlop and Jan Rivkin, in an introduction to a history 
of the bar code, point to its “non-specific” character as one of its key 
features.15 Both attributes of the bar code allow for further increases in 
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responsive capacities to market risks. In the case of Walmart, a similar 
logic extends to the buildings themselves. Born from the combination 
of new organizational systems like self-service and new forms of infor-
mation technology, Walmart’s supercenters, data centers, and distri-
bution centers operate collectively through a kind of architecture that, 
like the bar code, can absorb risk through its lack of specificity and its 
loose coupling between form and content.

Walmart Formats Formats and Prototypes Prototypes

A preoccupation of architectural discourse since the Industrial Revo-
lution has been the relationship between the activities that a build-
ing supports (or contains) and the form that the building takes (i.e., 
function and expression, or form and content). Logistical architecture 
challenges the primacy of that preoccupation by further decoupling 
the two, by inverting their relationship, or by collapsing them onto 
each other. These relationships suggest a more contingent approach 
to architectural expression that allows certain aspects of a design 
to remain open-ended until forced to adapt to a local situation, an 
approach that is evident in Walmart’s collection of buildings. Beyond 
that register, logistical architecture emphasizes horizontal organi-
zation over vertical expression, thereby associating these built ele-
ments with infrastructural systems (rather than reinforcing a given 
building’s status as a discrete architectural object). While this ren-
ders the question of symbolism or expression more marginal, it also 
illuminates the ways in which architecture can act in concert and per-
haps identifies a lacuna in current language for thinking through such 
configurations.

In Walmart’s corporate lexicon, buildings are not referred to as 
buildings but as formats and as prototypes. Formats are the larger 
category and designate the kind of store, while prototypes are dif-
ferent configurations of given formats. The prototype designation is 
a reflection of the fact that Walmart’s architecture division develops 
its plans without particular sites in mind but with certain perfor-
mance constraints. New stores are designed for generic conditions but 
with highly specific interior organizations. The features of each new 
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location, combined with Walmart’s research about demographics and 
real estate, help determine what prototype is chosen. However, while 
the interior is highly specified, aspects such as the building’s exterior, 
site orientation, and access to infrastructure all need to be modified 
in the field by a local architect or contractor. As a result, the task of 
design involves mainly developing an interface with an unknown con-
dition and playing out scenarios of transformations for a given situa-
tion and its many contingencies.16

The term format itself is both a noun used to describe a generic 
condition and a verb for the process of creating that condition. The 
word originated in the preparation and production of books, in which 
format refers to both the size and the shape of a publication. Tradi-
tional book formats (e.g., folio, quarto, octavo, duodecimo) were dif-
ferentiated by the number of times a single sheet of paper would need 
to be folded to form the individual leaves of the publication. Other 
forms of media have subsequently used the term to describe ways to 
store data beyond ink on paper. Examples include audio recording 
and, more recently, digital storage. In the latter category, the verb and 
noun often intersect as one is prompted to “format” a data storage 
device and thereby erase all previous data to make way for new input. 
A format is also “a defined structure for processing, storage, or display 
of data.”17 In the context of Walmart’s use of the word to describe its 
buildings, this definition is revealing because it lays out three of the 
key roles the company expects its architecture to perform: processing, 
storage, and display. Significantly, a format’s relationship to its form 
is somewhat slippery. In most cases, the form is in fact secondary to 
the performance of the artifact in question. Walmart emphasizes its 
buildings’ display of information and symbols (primarily in the form 
of its applied facades), but such an emphasis hides the complex archi-
tectural machinations related to processing and storage.

The architectural prototype as deployed by Walmart is an incom-
plete condition, at times both overdetermined and underspecified. It 
is worth noting that the term prototype is not used here in the conven-
tional sense, that is, to indicate an initial version of something that 
will later be copied repeatedly. Rather, the Walmart prototype is more 
of a contingent and relational condition sharing some of the features 
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identified by Karl Weick in his study of loosely coupled systems. Weick 
examines the development of resilient forms of social and corporate 
organization and attempts to find potential in unpredictability, which 
he translates into the phrase “loose coupling.” While his emphasis is 
organizational, given the overlap between form and organization that 
logistics buildings occupy, it is possible to claim some shared char-
acteristics between the two. Primarily, the prototype for Walmart is 
capable of adapting to local conditions without modifying its core orga-
nization (Plate 5).18 Similar to Weick’s loosely coupled systems, this 
approach to building can “preserve more diversity in responding [to 
local conditions] than do tightly coupled systems, and therefore can 
adapt to a considerably wider range of changes in the environment.”19

In Weick’s estimation, loosely coupled systems are also less vulnera-
ble to minor environmental changes and can yield a greater number 
of “mutations or novel solutions.”20 In Walmart’s case, there is a slack 
built into the design of the prototype that provides the architecture a 
role in mediating between the specific interior and the unknown exte-
rior. As a result, the friction between the generic and the specific can 
produce surprising hybrids with specific, strange, and locally inflected 
expressions, as, for example, in Walmart’s efforts to open stores in 
the New Urbanist town of Hercules, California. The architecture of 
retail logistics, constrained as it is by organizational protocols, tends 
to overdetermine cultural experience while simultaneously deploying 
techniques of underspecification. By allowing these loose and supple 
approaches to the built products that it deploys, Walmart can adapt to 
a wide range of unexpected circumstances and thereby use the build-
ings themselves to mitigate market risk.

Supercenters: Content but No Form

Walmart’s most common building type, the supercenter, is a combi-
nation of a general merchandise discount store and a large discount 
food store. These buildings, the primary territorial instruments that 
Walmart uses as it expands its real estate holdings, are a collective 
manifestation of the retailer’s vast infrastructural system of transmis-
sion. This system, formed in conjunction with Walmart’s data centers 
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and distribution centers, is a constantly transforming network of cal-
ibrated and interconnected interiors. However, while each type forms 
part of this system, it also exhibits specific architectural traits related 
to function and expression, or content and form.

The design of Walmart supercenter prototypes reflects the com-
pany’s pursuit of expediency and cost reduction. By having only a 
small number of prototypes, Walmart can complete the processes of 
site selection and construction more quickly than if it were to design 
a store for each new location. This has been part of the company’s 
approach even from its early days. According to Sam Walton, “We 
just started repeating what worked, stamping out stores cookie- cutter 
style. The only decision we had to make was what size format to put in 
what  market. . . . I think our main real estate effort should be directed 
at getting out in front of expansion and letting the population build 
out to us.”21 Walton’s emphasis on the stores’ locations rather than 
their individual designs is not surprising, given his preoccupation 
with performance and quantities. For Walton, building a new store 
amounted simply to selecting the appropriate format and adapting to 
the location as quickly as possible. For this process, the Walmart real 
estate division and architects partner with local companies to trans-
form prototype drawings through a process called “site adapt.” They 
take the generic prototype drawings and modify them to ensure their 
compliance with local building codes and work through the specific 
interfaces between the new building and its context, including access 
roads, sidewalks, drainage, and fire safety.

The design of a Walmart building is secondary to its specific place-
ment within a territory. However, it is on grounds of the former that 
local groups often challenge Walmart’s crew of architects, real estate 
planners, and public relations specialists. For example, in Walmart’s 
bid to enter Hercules, California, a small, affluent community north 
of Berkeley, community resistance obliged the retailer to modify the 
facade of its proposed building substantially to conform to the tenets 
established in the plan for the city. According to one account, Walmart 
prototypes come in eight styles—Main Street, Alpine, Industrial, 
Coastal, Ranch, Colonial, Mission, and Mediterranean—each designed 
to gesture toward visual appropriateness as determined by a given 



Aerial photographs of typical Walmart 
supercenters and land-use patterns in the 
Phoenix, Arizona, metropolitan area. Top row, 
left to right: Store 3360, Chandler; Store 
5369, Goodyear; Store 1512, Chandler; Store 
2766, Scottsdale. Second row: Store 5428, 
Mesa; Store 4430, Maricopa; Store 4451, 
Queen Creek; Store 4336, El Mirage. Third 
row: Store 3896, Peoria; Store 5186, Gilbert; 
Store 2112, Scottsdale; Store 2671, Chandler. 
Fourth row: Store 2768, Mesa; Store 2482, 
Mesa; Store 1218, Casa Grande; Store 1532, 
Glendale. Fifth row: Store 1533, Peoria; Store 
2512, Phoenix; Store 2767, Mesa; Store 5190, 
Phoenix. Sixth row: Store 5331, Phoenix; 
Store 3861, Gilbert; Store 3465, Glendale; 
Store 3771, Phoenix. Source: Google Earth.
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community.22 The architecture of Walmart stores sits between the logis-
tical demands that determine the organization of the shopping floor 
and varying degrees of populist demands, and this position suggests 
a version of architecture concerned primarily with surface and enclo-
sure. Walmart’s critics argue that “appeasing people’s aesthetic sense 
will render them less likely to object to the real issue: the social, eco-
nomic, and psychological impact of Walmart.”23 That is, by promoting 
the role of architecture as communicative surface, Walmart obscures 
design’s utility as a territorial instrument. While this is perhaps not 
intentional on the part of Walmart, it is nonetheless a significant result 
of the company’s approach. In an interview, William Correll, head of 
Walmart’s architecture division at the time, reinforced this attitude:

From a social and cultural standpoint, we deal with the buildings’ exte-
riors all the time. That’s literally a daily issue. Once folks know that a 
Walmart store is coming to their location, they ask, “Well, how’s it going 
to look? How’s it going to look when I drive up to it? I’ll be driving back 
and forth from this place for years and years to come and my children 
will grow up walking in and out of its doors. Is there a way to make it feel 
like it fits in?” We have architects, engineers, and real estate people who 
are out looking at the surroundings and are working with local jurisdic-
tions to build a consensus of what the exterior design should be.24

Although Correll did not say so, the exterior design is emphasized 
because the interior layouts of the prototypes are very rigid. These 
configurations are determined in part by the architects but mostly by 
the company’s inventory and logistics experts, and they remain rela-
tively inflexible. As a result, the architects are indeed left with little 
space for design. In response to this challenge, Correll went on to say:

Productivity and efficiency are at the very center of what we’re trying to 
accomplish in order to keep the prices low for customers. It all comes 
right back to that. However, when you are looking with an open mind, 
you start to see things that have been established over time that may not 
be so applicable anymore. . . . Some things must absolutely stay the way 
they are—and there are very serious reasons why they are the way they 
are—but other things have a little flexibility to them.25

In an effort to make buildings that “fit in,” Walmart adapts its build-
ings to individual sites. From the company’s point of view, this often 



Typical site plan for Prototype 143. Redrawn 
by the author. Not to scale.
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amounts to modulating a building’s surfaces to reflect some kind of 
abstracted or generalized architectural semantic of the region. The 
construction technology itself reinforces this bias toward surface 
because the buildings are often built of concrete masonry units and 
then clad with an exterior insulation finishing system. Such systems 
are superficial by definition and afford the kind of surface modifica-
tions that Walmart uses to mollify resistant publics.26

This kind of attention to local surroundings, however superficial, 
is costly and time-consuming for the company. In response, the archi-
tecture division has developed a new set of guidelines in an effort to 
streamline architectural production while raising the overall quality 
of Walmart’s buildings.27 Rather than offering the standard building 
and then only modifying that design when necessary to appease public 
concern, the plan aims to raise the standard of the common denom-
inator so that customizing local outlets will no longer be necessary. 
In place of the diverse architectural responses produced by Walmart’s 
previous design approach (referred to as “Store of the Community”), 
the new initiative, designed in part by New York–based Lippincott, 
is more standardized and sophisticated.28 Lisa Spinks, then senior 
architecture manager at Walmart, summarized the company’s goals 
in 2010: “We had to find a way to take what we stood for culturally, 
and what our customers wanted, and roll them into a consistent set 
of brand filters, so we don’t track off into any extreme or any element 
that can bring you away from your brand message and your value 
proposition.”29 This design imperative aims at increasing the defi-
nition of each store through the elements of its new “brand filter”: 
“Caring (compassionate, not cold),” “Real (approachable, not phony),” 
“Innovative (smart, not complacent),” “Straightforward (simple, not 
complicated),” “Positive (motivating, not pessimistic).”30 This removal 
of ambiguity and increased resolution is reinforced by the program’s 
acronym: CRISP. As evidence, consider Walmart’s proposal for a new 
supercenter in Warrenton, Oregon. During the design review process, 
government officials and members of the community expressed frus-
tration at Walmart’s one-size-fits-all design approach. The company 
acknowledged these concerns and revised its proposal to be more 
sensitive to the local context through modifications to the site plan, 



Preliminary grading and drainage plan, 
Walmart 5861, Warrenton, Oregon, 2012. As is 
often the case, this site needs to be regraded 
to be compatible with the prototype. Public 
document courtesy of the City of Warrenton, 
Oregon.
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reduced visibility, the addition of stone veneer at entries, and new 
awnings over windows and “window-like” features. These revisions, 
reflected in a resubmitted design proposal to the city, were approved, 
and, at the time of writing, the proposal is moving forward.

While these guidelines are general, an examination of the construc-
tion documents of a specific design, Supercenter Prototype 143, reveals 
the company’s focus on the surface treatment of its buildings (Plate 6). 
This emphasis on surface also supports certain prevailing discursive tra-
jectories linked to architecture, especially those promoted by the work 
of Robert Venturi and Denise Scott Brown concerning the development 
of the “decorated shed.” According to Venturi and Scott Brown’s for-
mulation, a decorated shed occurs when “systems of space and struc-
ture are directly at the service of program, and ornament is applied 
independently of them.”31 In many respects, Walmart’s buildings con-
form to this definition. However, the emphasis placed on the design of 
enclosure by the company, the architects, and an attendant theoretical 
apparatus has obscured another set of characteristics demonstrated by 
these buildings—namely, the characteristics of an infrastructural net-
work deployed to secure territory. Describing these buildings as “big 
boxes” further perpetuates an understanding of their architecture as 
one concerned with surface instead of interface, and with form instead 
of performance, thereby locating architectural agency primarily in the 
communicative possibilities of ornamentation.32

Within the corporate description of Walmart’s architecture, the 
emphasis is clearly placed on surfaces—more specifically, on the front 
vertical surface. The other three vertical surfaces often perform ser-
vice roles, as they receive delivery trucks and cars to be repaired and 
are punctuated with numerous fire exits. However, focusing on only 
the four vertical surfaces of a typical Walmart supercenter (as the 
company itself does in its own guidelines) fails to account for the other 
two surfaces crucial to the building’s operation: the roof and the floor. 
These surfaces are significant because they have no symbolic obli-
gations. As they are effectively invisible, there is no opportunity for 
them to communicate through architectural symbols (e.g., pediment, 
dormer, pilaster, materials). However, these surfaces are communica-
tive in a literal sense because Walmart receives much of its essential 



Proposed building elevations, Walmart 5861, 
Warrenton, Oregon, 2012. Public document 
courtesy of the City of Warrenton, Oregon.



Exterior view of Walmart 5861, Warrenton, 
Oregon, original proposal. Rejected by City  
of Warrenton Planning Commission for failure 
to comply with the city's Development Code. 
Source: PacLand, ªNorth Coast Retail Center, 
Walmart Store #5861-01; Warrenton, Oregon; 
Revised Site Design Review Submittal, No-
vember 1, 2012.º Public document courtesy  
of the City of Warrenton, Oregon.



Exterior view of Walmart 5861, Warrenton, 
Oregon, revised proposal, including variations 
in siting, visual screening, parking configu-
ration, and facade enhancements. Approved 
by Design Review Board. Source: PacLand, 
ªNorth Coast Retail Center, Walmart Store 
#5861-01; Warrenton, Oregon; Revised Site 
Design Review Submittal, November 1, 2012.º 
Public document courtesy of the City of 
Warrenton, Oregon.
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material through them. A closer inspection of the roof plan, for exam-
ple, indicates that the surface’s duties include more than letting light 
in, exhausting air, and keeping water out. The roof also plays host to 
the communications infrastructure, including several banks of secu-
rity cameras and the store’s satellite dish. The dish is the primary link 
to Walmart’s satellite network and connects the store with the com-
pany’s headquarters. On the ground, the floor slab is one of the key 
steps to formatting a site for a new store and a significant interface 
between the store and larger infrastructural systems such as electri-
cal, plumbing, and drainage. While the vertical surfaces act as mem-
branes for people passing in and out of the building, the horizontal 
surfaces enable the store’s infrastructural connectivity and perform 
as membranes through which water, power, light, heat, and—most 
 important—information pass.

Buildings like this accommodate significant material flows, includ-
ing a constant stream of inventory. Products are delivered by trucks 
from the local distribution center, brought to the shelves, and then 
transported out of the stores by customers. The plan of a representa-
tive supercenter prototype, Prototype 143 (Plate 6), reveals a layout 
designed to minimize merchandise lag and optimize “throughput.” 
Compared to warehouse-based models, Prototype 143 has only a very 
small amount of space for storage, but it has a maximized area avail-
able for merchandise display. The Walmart distribution system is 
responsive enough that a significant inventory supply is not required. 
As a result of its information management system’s command and 
control of inventory, Walmart is able to replenish its shelves quickly 
with a minimum of storage space at each location. The floor plan of 
Prototype 143 indicates a large receiving area but only two relatively 
small stockrooms. Including all the areas off the sales floor, they 
account for roughly 25 percent of the total area of the store. By com-
parison, a prototypical supermarket layout from the 1955 manual The 
Super Market has 45 percent of its total area allocated to “non-sales” 
space and 55 percent for the sales floor.33 In the past, retail outlets 
were designed to receive goods for sale in excess of what they could 
sell each day. These outlets served as both stores and warehouses, 
with stock replenished by distributors or suppliers on a regular, if 
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infrequent, basis. By contrast, Walmart’s supercenter is designed to 
evacuate its goods as quickly as possible.

In this light, referring to the supercenters as stores—that is, as 
places where items are “stored”—is in fact misleading, because they 
are designed to do the opposite. However, the etymology of the term 
store is telling: it originates in the Old French estorer and in turn from 
the Latin instaurare—“to renew.” These buildings are designed not to 
accumulate material but to amass and dispense it cyclically. To manage 
this material, the typical supercenter’s sales area has a highly specific 
and constrained layout. In this sense, Walmart supercenters operate in 
an infrastructural register as conduits and valves, capable of renewing 
and modulating the “flow” of material.

As both conduits and containers, these installations are simulta-
neously enclosures and passageways in which an exterior is both re-
 inforced and undermined. The prototype approach demands that 
certain performance configurations remain tautly preserved while 
other elements, the exterior “crust” of the building, for example, have 
greater flexibility. Thus the layout of the racks and aisles is sacrosanct 
while this thick perimeter zone is more malleable and establishes an 
intermediate layer of slack program that mediates between the fixed 
layout of the interior and the exigencies of the local site conditions. 
The outermost layer of this crust, an architectural mantle, while only 
a small part of Walmart’s building program, is the feature that is often 
the subject of public and architectural engagement. In light of this, it 
is possible to say that the content of the store is set but it has a loose 
relationship to the eventual form. Moreover, that form is highly con-
tingent across multiple iterations, even if each one carries the exact 
same interior content (Plate 5). This approach to design, exemplified 
by Walmart, undermines the singular characteristics of architecture 
in order to foreground each instance’s role in a larger hybrid system. 
It is an infrastructural version of architecture in which prototypes are 
deployed and updated, and it offers designers a model for preserving 
the core of a project while adapting to unforeseen local circumstances. 
It presents a number of opportunities to think through design in terms 
of what a context might be, what an inside might be (e.g., when there 
are two facades, an exterior and an interior), and what form might be. 
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As anonymous and bureaucratic buildings are increasingly the mode of 
choice for builders (and often responsible for shaping urban and civic 
spaces), designers are presented with an opportunity to engage such 
projects not as sheds to decorate but as the complex formal and spatial 
configurations they are.

Data Centers: Form but No Content

In order to manage its inventory and identify new locations, Walmart 
relies on an expansive network of data management systems that pro-
vide the “intelligence” for the company’s logistical operations. The 
centralization of the corporate headquarters in Bentonville, Arkan-
sas, has demanded that the retailer find ways to ensure the constant 
openness of transmission channels. Walmart has also developed pro-
prietary software to record and process consumer and supplier infor-
mation. With the bar code’s ability to generate inventory statistics 
effectively, and with the company’s vast network of stores, Walmart 
records huge amounts of data that it keeps in and relays through its 
own collection of data centers, one of which is just over the Missouri 
border from the Bentonville headquarters (Plate 7).34 This data center 
is connected to the company’s infrastructure network, but it has been 
built to disappear. Buried in the ground and hidden from view, the 
highly secured building is more legible as a node in a network of trans-
mission than as a physical building. Its location, form, program, and 
use all present a version of architecture characterized and determined 
by its crucial role in the logistical system. As an automated structure 
that serves primarily as a relay station, it makes few provisions for its 
human occupants. Instead, its design is aimed at optimization and the 
seamless merging of building, infrastructure, and information.

Roughly the size of a standard supercenter, the anonymous data 
center is located in McDonald County, Missouri, and serves as part of 
the region’s strategic plan for making more high-speed communica-
tions infrastructure available. From Walmart’s point of view, the loca-
tion is advantageous because property taxes in McDonald County are 
almost 85 percent lower than those in the retailer’s neighboring home 
county, Benton County, Arkansas.35 The installation is surrounded by 



Aerial view of Walmart data center, McDonald 
County, Missouri. The depth of the earth 
embankment that surrounds the building is 
most evident at the loading dock in the lower 
right portion of the image. Photograph by 
Max McCoy. Courtesy of the Joplin Globe.

Aerial view of Walmart data center, McDonald 
County, Missouri. The building site is sealed 
by two layers of security fencing. Photograph 
by Max McCoy. Courtesy of the Joplin Globe.



Buildings

92

the rolling hills of the Ozarks, but the pastoral image is at odds with the 
center’s heavy security and fortification. Four security cameras cover 
its manned entry gate, two layers of chain-link fence capped with razor 
wire encircle the entire complex, and the grounds are patrolled by the 
McDonald County Sheriff’s Department.36 The building is fortified by 
earthen berms (which also help to offset the immense heat load of the 
data center) and bookended by two large HVAC arrays that are level 
with the low, flat roof. Viewed from outside the fence, the building 
has no discernible entrance; humans enter somewhere out of sight 
from the road. Data enter the building through a series of subterra-
nean conduits connected to the large satellite enclosure in one corner 
of the site.

Compared to another large data center, the one belonging to Goo-
gle, Inc., outside Portland, Oregon, Walmart’s version is considerably 
more discreet. Because of the peculiar geographies of information stor-
age and retrieval, the relatively remote Google data center has little 
impact on most of its users. It reflects the company’s desire for cheap 
and reliable power as well as access to major telecom infrastructure.37

Unlike Walmart’s version of a data center, the design of the Google 
center emphasizes the assembly of metal-clad cooling components 
atop a mute container of servers. While the two corporations’ ver-
sions of the data center conform to similar requirements, the differ-
ences between them illuminate certain features of Walmart’s spatial 
operations. The Google complex is rendered discrete and autonomous, 
legible as a building in a very conventional sense. It is even possible to 
say that its mechanical features are decoratively positioned as cele-
brated features of the building. Conversely, the Walmart data center 
has been designed to disappear through camouflage and fortification, 
to become absorbed into the network to which it is connected. It is 
difficult to understand the Walmart data center using visual criteria. 
In fact, Walmart’s data center, though a “big box,” is designed outside 
of a visual regime.

The Walmart data center is an automatic building whose physical 
limits are ambiguous because of its integration with a larger infra-
structural system. The building acts as information pathway because, 
even though it houses Walmart’s collection of servers, it also stores 



Walmart data center, McDonald 
County, Missouri. Layers of security 
and protective berms help to obscure
the building. Photograph by the author.

Google's data center complex outside 
The Dalles, Oregon. Photograph by 
the author.
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and transmits the company’s constant stream of proprietary data. 
Since any Walmart building, whether data center, supercenter, or dis-
tribution center, is also a local manifestation of the company’s vast 
organizational network, this architecture is not only an information 
receptacle but also an information conduit. Information is applied to 
the building, but information also moves through the building in the 
form of material and data. This is especially evident in a building like 
the data center because the former category—that is, the symbolic 
function of the building—is eliminated completely.38

Like the supercenter, the data center is an interface in Walmart’s 
network, and its various surfaces engage a range of transmission 
channels: the floor connects the building to a satellite while the ver-
tical surfaces mediate human and vehicular access. Data centers are 
increasingly visible aspects of contemporary life, and their architec-
ture varies. In the case of Walmart’s data center, as the contents belong 
solely to Walmart, there is no requirement, from the com pany’s point 
of view, to entice users through its architecture. The building is largely 
the result of a series of decisions aimed at yielding the most expedient 
result. In Walmart’s overall logistics operations, the data center is the 
most spatially peripheral while still indispensable to the operations 
as a whole. This relationship hints at transforming intra- architectural 
relationships in the sense that the “interior” of the data center is 
rele vant only for the data it contains. However, this building could 
be described in terms similar to those used by Luiz André  Barroso 
and Urs Hölzle, two engineers at Google, who refer to that compa-
ny’s new Finnish data center as “one massive computer whose chassis 
happens to look like a warehouse— architecture as computer case.”39

Walmart’s computer building on the Missouri border is connected 
to the retailer’s other buildings but remains physically discrete. In 
this sense, data centers can span a seemingly insurmountable divide 
through their capacity to receive, store, and retransmit packets of 
information. Compared to the thick crust of the supercenter, in which 
restricted access forms a band along the outer envelope, the data cen-
ter is a series of nested volumes that increase in both pristineness and 
security clearance as one moves toward the center. However, in the 
case of the supercenter, the contents of each location are known in 



Site plan, elevation, and section of Walmart 
data center, McDonald County, Missouri. 
Drawing by the author with information 
extrapolated from aerial photographs, site 
visits, and descriptions of data centers in Luiz 
Barroso and Urs Hölzle, The Datacenter as a 
Computer: An Introduction to the Design of 
Warehouse-Scale Machines (San Rafael, Ca-
lif.: Morgan & Claypool, 2009). Not to scale.
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advance and drive the outer form. With the data center, the physical 
contents are not known or installed until the building is completed 
because data management technology changes so rapidly that if more 
precise specifications were put in place at an earlier stage, they would 
be incorrect by the time construction was finished.40 In other words, 
in this case, the building has a form, but its content is ever changing. 
Indeed, the data center is not a building full of computers but rather 
a computer with architectural qualities.

Distribution Centers: The Content Is the Form

Walmart’s distribution centers are the linchpins of the company’s 
logistics regime (Plate 8). These buildings are automatic sorting and 
storage facilities that route suppliers’ merchandise to the supercen-
ters in their regions. Not only are these large processors crucial to 
the company’s physical distribution needs, but they are also used to 
establish new market centers and are key to the company’s expansion 
efforts. While the supercenters are the most legible of Walmart’s built 
artifacts, the distribution centers are the most important. As build-
ings, their relationships between form and content and between inte-
rior and exterior are more tightly coupled. DCs lack the constraints of 
function and image that characterize the supercenter (and thus have 
greater formal and organizational freedom). And while, like data cen-
ters, they prioritize their technical components, DCs have different 
functional needs and are more flexible as a result. In fact, conceptually, 
the edge of the DC building, that which distinguishes interior from 
exterior, only obscures the more active process of connecting one inte-
rior to another. The DC is a complex machine, and its form is reflected 
in the taut skin surrounding the conveyance mechanisms inside.41

DC 6094, for example, has an area of more than 1.2 million square 
feet and turns over more than 90 percent of its contents every day. 
The building, situated outside Bentonville, was built to serve the 
region, and the company uses it as a demonstration of its expertise 
in logistics and distribution technology. Its rural location (although it 
is gradually being surrounded by new housing developments) places 
no constraints on the building’s size. Trucks, the fundamental links 



Site plan of a generic distribution center. 
Drawing by the author, extrapolated from 
 aerial photography, site visits, and informa-
tion from Dematic.com. Not to scale.

http://www.www.Dematic.com
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between DCs and individual stores, have a dedicated entrance and exit 
controlled by staffed checkpoints. In this sense, DCs act as regional 
hubs for the retailer’s network of discount stores. As veteran Walmart 
executive Don Soderquist notes:

The development of a warehouse system to receive, store, and ship 
merchandise to our stores was basically a necessity. Our stores were 
in small, rural markets, and the store managers could order only lim-
ited quantities of thousands of items of merchandise. . . . It was almost 
impossible to maintain a continuous flow of merchandise to our stores.42

As the company matured, this warehouse system developed into a dis-
tribution system whose primary purpose was to move goods as quickly 
as possible to where the company needed them.

The site of DC 6094 was chosen as much for the trucks as for the 
building’s warehousing and distributing functions. Almost half the 
center’s area is dedicated to trucks and trailers unloading their con-
tents, receiving new shipments, or waiting for pickup or delivery. 
One of Walmart’s logistics innovations is a practice know as “back-
hauling,” in which trucks that have dropped off shipments are reloaded 
with new shipments for their return journeys. Soderquist describes 
this process:

Computers are a vital link in dispatching trucks to the stores and add 
to our efficiency in moving freight. Onboard computers are used for 
communications with all drivers while they are on the road. Since 
we already have so many outbound trucks driving down the highway 
and delivering merchandise to our stores, it didn’t make sense to haul 
empty trailers back to the distribution centers on the return trip. 
Since we drive right by many of our suppliers’ manufacturing plants, 
we decided to have our truckers stop and pick up that merchandise 
and bring it back with them, which saved significant costs on inbound 
freight. The onboard computers made this possible. . . . Today, our own 
trucks deliver over 50 percent of our inbound merchandise to our dis-
tribution centers.43

The successful implementation of this seemingly commonsense prac-
tice relies on Walmart’s extensive communication systems. Since a 
significant portion of the company’s merchandise is held in the trailers 
of its own trucking fleet at any given time, the vehicles themselves 



Elevations and section of a generic distribu-
tion center. Drawing by the author, extrapo-
lated from aerial photography, site visits, and 
information from Dematic.com. Not to scale.

http://www.www.Dematic.com
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become part of the buildings. Furthermore, these trucks operate on 
predictable and stable circuits, making the same trip back and forth 
over and over again, a practice Walmart refers to as “Door per Store.” 
Like a network of nimble freight elevators, the trucks play a crucial role 
in Walmart’s spatial enterprise and are as much a part of its “architec-
ture” as the supercenters.

The layout of DC 6094 is highly specific and tailored to Walmart’s 
precise materials handling needs. Trucks bearing containers unload 
their contents onto conveyors that sort the merchandise onto short-
term, high-density storage shelves to await “picking”—the selection 
of items for any given order and location. This process, enabled by 
the bar code’s capacity to be read automatically, is regulated by the 
specific requirements of a given store and requires the assembly of a 
range of merchandise into one order. Depending on the requirements, 
these orders can comprise cases of merchandise or mixtures of sin-
gle units. After an order has been assembled, it reengages with the 
system’s automatic sorting equipment—belts, rollers, actuators, and 
scanners—and is routed to the appropriate docking bay and awaiting 
trailer that correspond to the correct Walmart store. This is also where 
Walmart’s “cross-docking” operations take place. Soderquist recalls 
the development of this process:

We tested the concept by building a long, narrow, extended arm on one 
of our new distribution centers and putting multiple doors on either 
side of the extension. A driver backed his truck into one of the doors on 
one side. As the merchandise was unloaded from that truck, some of it 
was moved to another truck on the opposite side bound for another dis-
tribution center. The merchandise was moved directly between trucks 
without any additional handling. . . . Cross-docking became the pattern 
for all new distribution centers.44

The malleability of the company’s built products stands out in this 
description. While the process of optimization described above is seen 
more as a problem-solving venture, it nonetheless has architectural 
and territorial consequences. It also reinforces how the company sees 
its architecture: not as built enclosures but as interconnected systems 
of movement that can be managed and calibrated in pursuit of contin-
uous movement:
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Throughout the day, all distribution center managers monitor the pro-
duction process on their computer screens to see how the work is flowing 
and where any bottlenecks may be developing. They can move associates 
from one area of the distribution center to another at a moment’s notice 
in order to keep the merchandise flowing. This is incredibly important, 
as the staggering volume of merchandise that each center receives and 
ships each day makes maintaining the highest level of efficiency a crucial 
priority. This type of process flow analysis is quite common in manufac-
turing, but it has been revolutionary for distribution centers.45

The conflation of the workers with the merchandise they are han-
dling is apparent here. In Soderquist’s account, managers can “move” 
people to areas that need more attention in the same way that they 
move merchandise from one truck to another. His acknowledgment of 
Walmart’s appropriation of management techniques from manufac-
turing is also telling for its understanding of Walmart’s role within 
regimes of production and circulation. However, these buildings are 
not just providing the armature for the automation of information and 
material management, they are automatic entities themselves, neither 
producing nor containing but, as described by Soderquist, circulat-
ing. According to Walmart’s former vice president of logistics, Rollin 
Ford, “This is a fluid process, it’s just constant, it never stops.”46 If 
this constantly circulating merchandise is conceptualized as data as 
much as physical material, Walmart’s buildings are likewise not iso-
lated objects but local manifestations of a dispersed communications 
network. The space they enclose is part of a continuous set of interiors 
connected, as it were, by the dynamic network of distribution.

In the distribution centers of Walmart and its materials handling 
subcontractor Dematic, this tendency to dissolve the envelope is ren-
dered more plainly. In a series of images published in the company’s 
promotional material, Dematic presents diagrams of various projects. 
While a physical envelope ostensibly surrounds each of these materi-
als handling systems, it is consistently ignored or removed in the ren-
derings. Although there is a pragmatic explanation for these visualiza-
tions—one has to remove the roof and walls to see the interior—they 
are also indicative of a larger attitude toward the buildings themselves. 
For example, in one illustration, the building’s conventional edge is 
removed while the trailers are left in place. This is significant because, 
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although the immediate enclosure is removed, the vessels that con-
nect one interior with the next are included, making the physical 
limit of the building difficult to discern. Thus, Ford’s statement that 
the Walmart distribution system “never stops” casts the operations 
of the company in a different light. Beyond the fact that the contents 
of the system never stop moving, more significantly, the system itself 
is constantly transforming at different scales of time. Following just a 
single object along its path, one misses the larger picture of millions of 
objects moving simultaneously within a dynamic and expanding orga-
nization. The single bar code is monitored at an instantaneous time 
scale, the containers carried by the trucking fleet change their posi-
tion in a daily period, and new destinations in the form of new super-
centers are added to the system weekly (requiring more trucks and in 
turn more distribution centers, which then allow for more stores to be 
built). Distribution begets distribution as the interconnected interiors 
continue to propagate.

If the supercenter is a building with content but no fixed form and 
the data center is a form with no content, the distribution center 
is where form and content merge. In the case of materials handling 
installations like those of Walmart, the belts and racks and other var-
ious conveyance mechanisms produce specific spatial and mechanical 
configurations that are connected directly to the trailers that transmit 
the items through the installations. While it so happens that there is 
a thin and conventional building enclosure that defines a condition of 
difference, its interiority is made redundant by the trailers shuttling 
between supercenter and distribution center. Indeed, as these build-
ings are completely sealed from external stimulus, the interior world 
of the trailer is continuous as far as the distribution center operators 
are concerned. Part of the wall rolls up to reveal an empty interior 
space. That space is filled with boxes of merchandise, and the wall rolls 
back down. It remains like that temporarily and then opens again to 
reveal a new and empty interior. In this sense, each trailer constitutes 
a room of the distribution center that is constantly on the move. These 
interiors, or semi-interior moments within a larger environment, are 
not nomadic but highly ritualized, making the same circuit day after 
day as they shuttle goods between centers.



top left: Flex-Sort Sliding Shoe Sorter, 
Dematic. Small automated ªshoesº guide 
parcels to the appropriate conveyor, often to 
an awaiting trailer. Courtesy of Dematic, Inc.

top right: Conveyors merging in a Dematic 
distribution center. Courtesy of Dematic, Inc.

bottom: Interior of a Walmart distribution 
center, 1989. Source: Wal-Mart 1989 Annual 
Report, 11.
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Logistical Architecture Is Fugitive

Logistics is a temporal and interiorizing industry that shapes the things 
it encounters. In the case of Walmart’s collection of buildings, gone 
are ideas of architecture as something stable and expressive of col-
lective values. Instead, Walmart’s architecture, here standing in for a 
more pervasive architecture of logistics, is contingent and fugitive. Its 
buildings form a hybrid network of low-definition configurations that 
are completed through their modification and instantiation, allowing 
a nimble response to unpredictable conditions. Because Walmart’s 
architecture is imagined more as an operating expense than as a capi-
tal investment, the buildings are deployed as a means to an end.47 The 
company’s operations privilege reduction, removal, and abstraction. 
Technologies increasingly demand fast and remote decision making 
and condition the company’s dynamic network of built elements. It is 
difficult to distinguish one of these installations from another. That is, 
while their internal properties, behaviors, and organizations might all 
be different, together they form an intertwined and constantly trans-
forming set of shared interiors. In light of the logics shared by military 
and managerial logistics, one can best visualize Walmart’s network 
of buildings by imagining it from a distance with its growth accel-
erated. It is at this point that one might witness the emergence of a 
new building type: a kind of ever-expanding form of logistically driven 
architecture that privileges performance and goes when and where it 
needs to. If one were to zoom in on the accelerated movements and the 
rapidly reconfiguring merchandise patterns of the automated distribu-
tion center’s floor, one would find that these patterns and movements 
are legible only to the machines designed to read them. Larger shifts 
in territorial perception as a result of logistical vision enable the use 
of these elements. As places—the objects of this vision—become ren-
dered as statistics, the spaces they inhabit are increasingly abstracted.



Selection of aerial photographs of typical 
Walmart distribution centers. Top row, left 
to right: DC 6095, Bentonville, Arkansas; DC 
6299, Buckeye, Arizona; DC 7033, Apple Val-
ley, California; DC 7083, Fort Pierce, Florida. 
Second row: DC 6054, La Grange, Georgia; 
DC operated jointly with Schneider Logistics, 
Elmwood, Illinois; DC 6092, Spring Valley, 
Illinois; DC 6017, Seymour, Indiana. Third row: 
DC 6066, Hopkinsville, Kentucky; DC 6048, 
Opelousas, Louisiana; DC 6043, Coldwater, 
Michigan; DC 6038, Marcy, New York. Fourth 
row: DC 6037, Hermiston, Oregon; DC 6012, 
Plainview, Texas; DC 7036, Sealy, Texas; DC 
7026, Grantsville, Utah. Source: Google Earth.
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3  LOCATIONS

From Intuition to Calculation

IN 1966, SAM WALTON, then a small-town discount merchant, trav-
eled north from Bentonville, Arkansas, to the offices of IBM in Pough-
keepsie, New York, to enroll in a retail training seminar; his aim was to 
learn how new technologies might help with his expansion plans for his 
company. In 1994, almost thirty years later, Howard Dean, then gov-
ernor of Vermont, journeyed south to Bentonville, now the headquar-
ters of the world’s largest retailer, to negotiate with Walton’s company 
about its controversial plans to open stores in his state, the last in the 
United States without a Walmart. During that interval, and thanks to 
a series of investments in information technology, infrastructure, and 
logistics, Walmart’s retail empire spread steadily outward from Ben-
tonville to cover the entire country (Plate 9). This process of expansion 
was driven by the company’s own growth imperatives but also by ideo-
logical commitments to capitalism and the promotion of free trade.1

Walmart’s site selection process began on the ground (by car), 
moved to the air (by personal aircraft), was launched into outer space 
(by satellites), and finally circulated through digital networks (by soft-
ware). As a result, the sites in question are rendered in increasingly 
quantifiable and measurable terms. This shift from seeing space multi-
dimensionally to seeing it one-dimensionally and remotely allows 
Walmart to manage its landholdings by imagining them as another part 
of the company’s logistical network. However, in spite of the desire 
to manage sites as data, the contingencies of the local often require 
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some degree of tactical maneuvering. Like the process of  instantiating 
its prototypes, Walmart’s approach to location requires an abstract 
system to be particularized, often through its network of buildings 
that act as couplings between these two conditions. While the global 
strategy remains general and the narrative smooth, the local instances 
illuminate some of the messiness and complexity of the system. The 
process of choosing where to site these buildings is increasingly mech-
anized and based on performance criteria and data analy sis of a range 
of potential sites. By using personal aviation in early site selection, 
Walmart trained its executives to see territory in both abstract and 
comprehensive ways. So trained, these territorial  managers were 
especially willing to experiment with technological systems that 
would reinforce those ways of seeing the world while also allowing the 
company to grow quickly. For Walmart, the communications satellite 
provided managers with the ability to supervise the entirety of their 
operation and also allowed them to visualize it in a variety of ways. 
Walmart’s satellite network allowed it to develop a completely coor-
dinated data exchange network, which, in turn, fed information to the 
company’s real estate process through sophisticated demographics 
software. Such a transition from intuition to calculation creates new 
imaginations of space based on performance, mechanization, and fun-
gibility: a logistics of territory.2

Walmart Is a Technological System

Sam Walton was conservative with investments in new technology but 
was always searching for ways to increase the company’s efficiency. 
Hence his trip to Poughkeepsie, where he met Abe Marks, the first 
president of the National Mass Retailers’ Institute (NMRI), a trade 
association for discount retail, and one of the speakers at the semi-
nar.3 Marks invited Walton to join the institute, and he quickly became 
an active participant; he served on the NMRI board for fifteen years. 
According to Walton, Marks “shared with me how he used computers 
to control his merchandise.”4 Marks recalls:

What we helped him with in the early days was really logistics. It’s like 
in the Army. You can move troops all over the world, but unless you 
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have the capacity to supply them with ammunition and food, there’s no 
sense putting them out there. Sam understood that. . . . So to service 
these stores you’ve got to have timely information. . . .

. . . [Walton] became, really, the best utilizer of information to con-
trol absentee ownerships that there’s ever been. Which gave him the 
ability to open as many stores as he opens. . . .

.  .  . Without the computer, Sam Walton could not have done what 
he’s done. He could not have built a retailing empire the size of what 
he’s built, the way he built it.5

Walmart has maintained close links to the association that was once 
the NMRI, even through a series of mergers and reorganizations. Now 
known as the Retail Industry Leaders Association (RILA), it “promotes 
consumer choice and economic freedom through public policy and 
industry operational excellence.”6 The 2010 RILA conference focused 
on logistics, and the program publication’s cover featured an image 
of a field of spherical nodes redundantly stitched together with lumi-
nescent white lines, reminiscent of, if not in direct reference to, Paul 
Baran’s diagram for the RAND Corporation some forty-five years ear-
lier (see image on p. 59). Walmart’s approach translates and spatializes 
this network thinking into a web of carefully located and coordinated 
installations. As the company grew, it demanded increased abstraction, 
if for no other reason than simply to cope with the increasing number 
of stores. Walton was enthusiastic about the possibilities of using pri-
vate aircraft, and he and his executives took to the air to identify sites. 
As discussed further below, this change from being on the ground to 
being above it triggered a shift in the terms with which Walmart exec-
utives assessed locations. Because they were examining the landscape 
from above, they could more easily see larger patterns of infrastructural 
systems, traffic, population growth, and so on. As the number of stores 
continued to increase, the company further developed its extensive tele-
communications system, which would also provide near- instantaneous 
communication throughout its network. Developments in satellite 
imagery eventually abetted this process to such a degree that Walmart 
executives no longer needed to survey land by plane—their “eyes in the 
sky,” combined with advances in geographic information system (GIS) 
and real estate planning software, allowed them to make decisions in 
Bentonville. While site visits were still required, they were more of a 
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formality to confirm the courses of action already developed by the real 
estate team and the prospecting software.

Walmart began using an IBM 360 system in 1972 to help coordinate 
its information management. At this point in its history, the company 
had only fifty-one stores, operating in Arkansas and the states imme-
diately adjacent to it. In 1974, Walmart upgraded from a 360/20 to a 
370/125. This process was not simply a matter of adding new software; 
it required changing the entire system and had significant material and 
cost implications, which some members of the Walmart leadership 
viewed with skepticism.7 The retailer was proud of these investments, 
however, and began including images of its computer systems in its 
annual reports in 1975. The computer quickly acquired an important 
role not only in Walmart’s daily operations but also in the company’s 
self-image. Compared to IBM’s marketing photos of products displayed 
in carefully organized showrooms, Walmart’s annual reports offered 
a less pristine vision of corporate computing space. In a photo that 
appeared in the annual report of 1979, for example, the wood panel-
ing and water-stained ceiling tiles in the room undermine the  featured 
computers’ modular character as envisioned by IBM designer Eliot 
Noyes. Nonetheless, IBM’s slogan “think” is prominently displayed 
above one of the monitors. This photograph of the data processing 
center suggests that Walmart was deliberate about aligning its image 
with that of IBM, the modern and technologically innovative company 
providing Walmart’s computers. In a photograph in the 1980 annual 
report, a modular floor, workstations, and storage devices are shown 
neatly ordered in a room devoid of evidence of any other activities. 
Walmart’s imagery also suggests efforts to promote the technolo-
gy’s necessity and success to its shareholders. In other photographs, 
Walmart’s data processing operators, phones to their ears and their 
eyes on monitors, complement the machinery. These images imply that 
data processing centers are like the automated control environments 
for which IBM’s computer systems were instrumental (e.g., the U.S. 
Air Force’s Semi-Automated Ground Environment, or SAGE, system). 
Walmart’s technicians were initially responsible for ensuring the ade-
quate supply and replenishment of inventory to its various stores. 
As this role has become increasingly automated, the data storage  



In the late 1970s, Walmart began including 
images of its computer systems in its annual 
reports. This image, from 1979, shows the 
IBM 370 system that Walmart used to record 
daily store performance. Source: Wal-Mart 
Stores, Inc. Annual Report 1979, 11.

 Walmart's data processing and communica-
tions center, Bentonville, Arkansas, 1979. Ac-
cording to the 1980 annual report, the center 
was ªcompleted to assure around-the-clock 
communications throughout the Company.º 
Source: Wal-Mart Stores, Inc. Annual Report 
1980, 10.
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apparatus has become significantly larger. However, the digital inter-
face remains the primary site of Walmart’s inventory management and 
real estate development. In this sense, the role of information technol-
ogy for Walmart aligns with Noyes’s statement that “if you get to the 
very heart of the matter, what IBM really does is to help man extend 
his control over his environment.”8 This role is further illustrated by 
recent photos of the control center in which technicians no longer 
fixate on a single monitor but rather keep track of an entire array of 
screens, each one constantly refreshing its readout (Plate 11).

An especially telling graphic from Walmart’s 1986 annual report 
links the company’s heavy investment in technology with its ideologi-
cal mission. The image, organized in four bands, renders several pho-
tographs of Walmart management in ink and watercolor. The lowest 
portion of the image depicts a Saturday managers’ meeting in which 
Walton, perched on one of the tables, reviews the weekly numbers. 
Extending from this group of managers is the plane of a desk on which 
one of Walmart’s technicians is stationed in front of a computer mon-
itor and wearing a communications headset. Rising almost from the 
back of his head, a large dish points south to Walmart’s geostationary 
satellite. An American flag crowns the image and reinforces the words 
of Jack Shewmaker that appear in the lower right corner: “The devel-
opment of efficient and cost-effective systems continues to move for-
ward in support of our people development. The free flow of informa-
tion and the continuous exchange of ideas with all our associates are 
cornerstones of Wal-Mart philosophy.” Shewmaker’s emphasis on the 
“free” flow of information and his rendition of Walmart management 
structure as open to anyone and characterized by continuous feedback 
echo the same free market principles that the retailer’s executives 
are dedicated to defending. For Walmart, sustained communication 
and data tracking are not just good business: they are fundamentally 
linked to the company’s ideological mission to propagate free market 
 philosophies.

A photograph from the 1980 annual report shows Shewmaker 
pointing to a store location at the edge of the company’s empire, re- 
inforcing the zeal with which the company set out to expand its land-
holdings and increase its number of stores. In the eyes of Walmart’s 



Walmart data processing and communica-
tions center with attendants, Bentonville, 
Arkansas. Source: Wal-Mart Annual Report 
1981, 10.

Walmart communications center operator 
and terminal, Bentonville, Arkansas, 1988. 
The original caption in the 1989 annual report 
reads, ªWal-Mart's overriding concern is the 
maintenance of its competitive edge.º Source: 
Wal-Mart 1989 Annual Report, 9.
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management, each new store meant a stronger defense against their 
fears of regulation. The caption to the Shewmaker image reads: “Wal-
Mart Stores, Inc. has achieved an outstanding record of growth and 
profitability during the decade of the ’70’s. President and Chief Oper-
ating Officer Jack Shewmaker points out with pride the increased 
boundaries of ‘Wal-Mart Country’ from January 31, 1970, through 
January 31, 1980.” In this context, “Wal-Mart Country” is a country 
of free enterprise but also a country of small government, deregula-
tion, and Christian values.9 The growth highlighted by Shewmaker was 
just beginning and—through his advocacy of aggressive investment in 
technology—would increase rapidly.

Store Locations Reinscribe Infrastructure

Based on its strategic plan, after Walmart identifies the general area 
for a new store location, the company’s real estate team narrows the 
search to specific lots based on a combination of consumer demographic 
data, growth projections, and so on. After identifying a site that meets 
the company’s criteria, the real estate team attempts to acquire the 
property, or at least the rights to build on it. In some cases, Walmart 
acts as the developer of the lot—that is, it buys the land and oversees 
construction of the building. Once rights are secured, Walmart begins 
the process of gaining municipal approval for the project. This pro-
cess to determine whether the project is completed or abandoned has 
been well documented, often by scholars interested in understanding 
the dynamics of deliberative democracy or how small social groups 
can effectively challenge an organization as large as Walmart.10 After 
the completion of a project, Walmart will sometimes sell the site to a 
property management company and then lease the site back. Essen-
tially investing in Walmart, the property management company is 
then responsible for the maintenance of the store. Walmart historians 
Sandra Vance and Roy Scott point out that the company began using 
this “sale and lease-back arrangement” because it “afforded certain 
advantages: it was faster and more economical than using a developer; 
it permitted the company greater flexibility in choosing locations; it 
allowed Wal-Mart to develop a closer relationship with local banks; 



Composite illustration including Walmart's 
home office, satellite receiving dish, operator 
and terminal, supplier negotiations, and Sam 
Walton and associates during a meeting. The 
caption, a quotation from Jack Shewmaker, 
reads: ªThe development of efficient and 
cost-effective systems continues to move 
forward in support of our people develop-
ment. The free flow of information and the 
continuous exchange of ideas with all our 
associates are cornerstones of the Wal-Mart 
philosophy.º Source: 1986 Annual Report from 
the People of Wal-Mart, 8.

Photograph from Walmart's 1980 annual 
report of then president and chief operating 
officer Jack Shewmaker as he ªpoints out 
with pride the increased boundaries of ̀ Wal-
Mart Country' from January 31, 1970, through 
January 31, 1980.º Source: Wal-Mart Stores, 
Inc. Annual Report 1980, 7.
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and it enabled the firm to avoid percentage-of-sales clauses in leases.”11

Even though Walmart must evaluate each site individually, it always 
has several hundred sites in play at various stages of acquisition and 
development.

Walmart’s basic approach to site selection in its early days was sim-
ple enough. It built stores out to the limits of the company’s distri-
bution range and then filled the area back in toward Bentonville with 
additional outlets. According to Don Soderquist’s account:

The real estate department maintained a rolling five-year development 
plan based on target numbers and locations that it established in con-
cert with senior leadership each year. Regional real estate managers 
were responsible for developing future potential sites in their market 
areas based on demographics and cost-effectiveness. The overall plan 
was to grow out from a current store base and then fill in any major gaps 
between stores.12

When the company anticipated that too much stress would be put on 
a part of the distribution network, it would initiate the construction of 
an additional DC. This new building would then become the center of 
a new ring of development until it was overloaded, and then a new one 
was built, and so on.

The supercenters’ locations are determined by a number of factors, 
but they all have direct relationships to local distribution centers. 
The growth patterns of the company are illustrated in Plate 9, which 
shows the Walmart stores and DCs in the United States as of 2013. 
Concentric growth is important: new stores are always built adjacent 
to existing ones, and the new locations are largely determined by the 
proximity of distribution centers.13 Walton describes this process: “We 
figured we had to build our stores so that our distribution centers, or 
warehouses, could take care of them, but also so those stores could be 
controlled . . . each store had to be within a day’s drive of a distribution 
center.”14 From the outset, this mode of conceptualizing Walmart’s ter-
ritory as concentric, calibrated, and, above all, controlled dominated 
the company’s expansion. Rather than identifying receptive markets, 
regardless of their positions relative to corporate headquarters—as 
most of Walmart’s competitors were doing—Walmart grew steadily 
outward from Bentonville in an effort to avoid exposing itself without 
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first developing adequate logistical support mechanisms.15 By mapping 
store locations relative to interstate highway infrastructure, one can 
see that Walmart effectively reinscribes the nation’s transit network. 
For example, the store locations in North Dakota follow the route of 
Interstate 94 and are located at consistent intervals, each roughly half 
a day’s drive from the next. The distribution centers’ locations then 
become key to securing these delivery channels. David Glass, Sam 
Walton’s successor as CEO, acknowledges that this strategy was seen 
as counterintuitive by many of Walmart’s competitors: “For years and 
years we just simply expanded those circles out by strategically locat-
ing DCs. There was a tremendous flight from the inner cities to sub-
urbs, and so our strategy was to go to Dallas or wherever and build 
stores in the suburbs; not because we wanted to be in small towns 
closest to Dallas but because that’s where the population growth 
was.”16 Glass goes on to describe the process by which he and Walton 
would decide where to locate the company’s first stores:

We drew a circle two hundred miles around Bentonville, and we said we 
can put stores in that circle. We recognized that if you wanted to grow 
the business rapidly, you would need another distribution center, and 
so we decided to put up a second one. There was conjecture on the part 
of Wall Street analysts on whether we could operate these centers away 
from Bentonville. We built one in Searcy, Arkansas, in 1978. We drew a 
circle around it and made it work.17

Location and delivery—logistics, in other words—have been key com-
ponents of Walmart’s expansion strategy from the beginning.

The company was also aggressive in securing land. According to 
Walton, once they identified a site they liked from the air, they would 
immediately land nearby, attempt to find the owner, and make an offer 
on the spot. They would also do their best to remain anonymous. Sam 
Walton was a familiar face in the region, but some of his team mem-
bers could maintain low profiles in their quest for real estate. Walton’s 
son Jim was especially effective at this. According to journalist Bob 
Ortega:

Beneath that Haight-Ashbury exterior beat the heart of a businessman. 
Jim Walton used his looks to his advantage, flying out to find store sites, 
landing, and hauling his bicycle out of the back of his plane to pedal 
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around a town without attracting the attention of local businesses. He 
would question property owners without mentioning his corporate 
connection.18

In this instance, the airplane allowed for nimble access to sites but the 
technology itself was used opportunistically and hybridized with other 
more “low-tech” options such as the bicycle.

Airplanes Override Terrestrial Infrastructure

In the beginning, Sam Walton intuitively made location decisions 
based on his experience as a retailer. He and his team scouted for prom-
inent sites that were not too close to competitors or to other Walmart 
stores but close enough to Walmart’s distribution facilities and to new 
growth. Walton preferred to be as involved as possible with any issues 
surrounding new store locations. In the early years of Walmart’s oper-
ation, these locations were concentrated around northwest Arkansas, 
and Walton could manage them by driving from location to location. 
However, as the company continued to open new stores it became 
increasingly difficult for Walton to visit all his sites with a frequency 
that satisfied him. In his memoir, Walton refers often to his obsession 
with aerial reconnaissance and argues that it is one aspect that has 
set Walmart apart from its competitors. While Walton is less explicit 
about the genesis of his interest in flight, it could be related to slightly 
frustrated military aspirations:

I wish I could recount a valiant military career—like my brother Bud, 
who was a Navy bomber pilot on a carrier in the Pacific—but my service 
stint was really a fairly ordinary time as a lieutenant and then as a cap-
tain doing things like supervising security at aircraft plants and POW 
camps in California and around the country.19

Without placing undue emphasis on Walton’s biography, military 
associations with flight and surveillance reoccur in the discourse of 
Walmart’s operations, retail growth strategies, and site selection. 
According to Walton, “Once I took to the air, I caught store fever.”20 His 
fervent approach to expansion enabled by air transport also granted 
him certain ways of understanding the terrain visible only from the 
pilot’s seat. Walton describes the thrill of flying:



Locations

119

I loved doing it myself. I’d get down low, turn my plane up on its side, 
and fly right over a town. Once we had a spot picked out, we’d land, go 
find out who owned the property, and try to negotiate the deal right 
then. That’s another good reason I don’t like jets. You can’t get down low 
enough to really tell what’s going on, the way I could in my little planes. 
Bud and I picked almost all our sites that way until we grew to about 
120 or 130 stores. . . . I guarantee you not many principals of retailing 
companies were flying around sideways studying development patterns, 
but it worked really well for us.21

As he points out, he flew only small propeller planes, like his early 
Air Coupe, Piper Tri-Pacer, and Beechcraft Baron, and his last one, a 
Cessna Chancellor 414A. These aircraft were agile in terms of maneu-
verability, and their size allowed access to the nation’s numerous small 
municipal airports. Without the constraints of roads, Walton could fly 
directly from store to store. He could also scout for real estate from a 
privileged vantage point. John Huey, coauthor of Walton’s autobiogra-
phy, observed that Walton used his plane “pretty much like a station 
wagon. He would just go out, get in it, turn the key and leave. Never 
any checklist. One time we took off and the door wasn’t closed yet. 
He would swoop down low and say, ‘Okay, you look for the airport,’ 
and the FAA would come on and tell him he wasn’t allowed to be that 
low and he’d just turn off the radio.”22 This description suggests the 
casualness—and perhaps recklessness—with which Walton operated 
his aircraft. However, his willingness to challenge the limits of certain 
infrastructural protocols allowed his company to grow in an unprec-
edented way. By taking off without proper checks, flying too low, and 
landing without permission Walton was taking risks, calculated as 
they may have been. At the same time, his attitude suggests an effort 
to normalize the practice of air travel while also operating creatively 
within the constraints of an infrastructural network.

Airspace is a multidimensional medium through which one can 
navigate rather than a set of linear elements along which one travels. 
By looking at territory from the air, Walton was able to acquire a more 
comprehensive sense of the surroundings than if he were traveling by 
car. As Walton describes it:

There’s no question whatsoever that we could not have done what we 
did back then if I hadn’t had my airplanes. I bought that first plane for 
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business, to travel between the stores and keep in touch with what was 
going on. But once we started really rolling out the stores, the airplane 
turned into a great tool for scouting real estate. . . . From up in the air 
we could check out traffic flows, see which way cities and towns were 
growing, and evaluate the location of the competition—if there was any. 
Then we would develop our real estate strategy for that market.23

While this was not a scientific process yet, Walmart would continue 
to refine its approach to site selection—especially in terms of its com-
prehensive view of its holdings and the abstraction that occurs in the 
process of surveying sites at a distance. The air, in this case, is a kind 
of thick medium through which, freed from terrestrial infrastructure, 
Walton could maneuver in an attempt to command a greater territorial 
vision.

Satellites Collapse Distance

As store numbers increased, Walmart needed a more comprehensive 
vision and a more informed decision-making process for selecting 
new store locations. To accomplish this, the company would travel 
more than 22,000 miles farther from the earth’s surface, to a sta-
tionary point above the equator. Through the early use of a geo-
stationary communications satellite, Walmart’s command over its 
data expanded significantly. In 1984, the company committed $24 
million to develop a satellite network of its own. This was more than 
a quarter of the company’s entire operating budget. In its 1988 annual 
report, Walmart boasted the “completion of the largest private satel-
lite communication system in the United States which links all oper-
ating units of the Company and the general office with two-way voice, 
two-way data and one-way video communication. The inauguration 
of this system featured a live broadcast from Sam Walton to all Wal-
Mart associates.”24

The satellite network was an economical response to the need for 
a comprehensive vision because it granted Walton access to his stores 
and his employees through a one-way video channel. The new satel-
lite network also enabled easier and cheaper communication between 
different Walmart stores and allowed faster data transmission. This 
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was important because the primary concern for Walmart continued to 
be its pursuit of optimization. Thus the company’s executives devoted 
significant amounts of time to scrutinizing the performance data from 
each location. According to Soderquist, “We recorded and analyzed 
same-store sales increases every single week at Wal-Mart. Those were 
the first numbers we looked at every Saturday morning. At the first 
sign of weakness, we jumped to find out what might be the problem.”25

Walton himself drove this obsession and would arrive at his office on 
Saturday mornings as early as 3:30 a.m. to review the week’s perfor-
mance data before each meeting.26 The data system provided nearly 
instantaneous access not only to Walmart’s sales information but also 
to employees via a closed-circuit television network. Even though he 
could not be physically present in each store, Walton extended his 
command over his territory significantly through communications 
technology. Using the company’s huge data network, Walton could, to 
some extent, transcend his physical limitations in order to communi-
cate with his burgeoning force of employees.

Walmart’s satellite network allowed its company headquarters to 
receive constant feedback from the various stores. Because Walmart 
preserved the centrality of its organization, company leaders became 
increasingly dependent on the network to maintain an awareness of 
operations.27 A 1988 article in Discount Store News, a retail trade pub-
lication, noted that Walmart’s network “provides real-time, round-
the-clock transmission, with voice and computer data flowing between 
Bentonville and all locations, while video signals are broadcast only 
from headquarters to the stores and other facilities.”28 Walmart stores 
are referred to by number and not necessarily by geographic location. 
For example, Supercenters 5494 and 5495, which were opened sequen-
tially, are in Idaho Falls, Idaho, and Glenolden, Pennsylvania, respec-
tively, more than two thousand miles apart. The fact that the stores 
are designated in this way—as opposed to, say, by state—illuminates 
the company’s collection of land and buildings as a numerical, quanti-
fiable effort that allows for easy comparison, assessment, forecasting, 
and adjustment. Thus Walmart’s stores serve as both data-gathering 
stations for recording shopping habits and transmission stations for 
reporting these findings back to Bentonville.29
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At first, the satellite network was a risky proposition. Shewmaker 
describes the foundation of the system:

I had this dream of an interactive communications system on which you 
could communicate back and forth between all the stores and the dis-
tribution centers and the general office. Glenn [Habern] came up with 
the idea of using the satellite, and I said, ‘Let’s pursue it without asking 
anybody.’ . . .

The technology didn’t really exist to do this for retail in the early 
eighties. But we got together with the Macom & Hughes Corporation, 
and worked out a contract, and eventually we committed $24 million to 
build it. We launched it in 1983, and I mean, Sam liked to killed me the 
first two years. It was not an immediate success. But we got it working, 
and now, of course, everybody has one.30

As with the bar code, Walmart’s eager, if risky, experiments with new 
forms of communication technology coincided with other technologi-
cal developments (the profusion of data trafficking coupled with auto-
mated inventory management, in this case) to the retailer’s advantage. 
Walmart uses the Satellite Business Systems (SBS)-4 Ku band satellite 
to relay its information.31 According to Intelsat reports, this satellite 
was put into orbit on August 30, 1984, and was stationed at longitude 
91˚05' west (Bentonville is at 94˚12' west). The terminology that has 
been used to describe the initiation of the system, or its activation, has 
been somewhat imprecise. When Discount Store News reported that 
Walmart had “launched” the world’s largest private satellite commu-
nication system, the retailer was using just one satellite but had devel-
oped an extensive network, including one large hub at Bentonville and 
a small “portable earth station” at each store and distribution center. 
The SBS-4 acts as a relay for information traveling along the Ku band 
frequency range. Hughes Network Systems, the company that made the 
SBS-4, was instrumental in early satellite development and is respon-
sible for the design and manufacture of some of the earliest commercial 
and military satellites. The SBS-4 consists of two concentric rotating 
drums wrapped in solar panels, the smaller of which can nest in the 
larger to save space during launch and transport. The coverage area of 
the satellite’s “beam” includes most of the mainland United States and 
Hawaii. The image featured here suggests the satellite is operating in 
isolation, but of course the entire equatorial circumference is crowded 



A drawing of the Boeing SBS-4 satellite used 
by Walmart and its coverage area. Courtesy 
of Boeing.
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with neighboring satellites encircling the earth in geosynchronous 
orbit, sending images of the planet’s surface back to us.32

Although at first reluctant to invest in a satellite system, Walton 
quickly came to appreciate its contribution. For the CEO, “the satel-
lite turned out to be absolutely necessary because, once we had those 
[UPC] scanners in the stores, we had all this data pouring into Ben-
tonville over phone lines. Those lines have a limited capacity, so as 
we added more and more stores, we had a real logjam of stuff coming 
in from the field. As you know, I like my numbers as quickly as I can 
get them. The quicker we get that information, the quicker we can act 
on it.”33 But Walton was not interested in how the system worked—
he cared only about how it performed. His primary objective with the 
improvement of Walmart’s computer systems was to gain the increased 
intelligence that came with them:

I can pick anything . . . and tell you exactly how many of them we’ve 
bought over the last year and a quarter, and exactly how many of them 
we’ve sold. Not only overall, but in any or every region, every district, 
every store. It makes it tough for a vendor to know more about how his 
product is doing in our stores than we do. I guess we’ve always known 
that information gives you a certain power, but the degree to which we 
can retrieve it in our computer really does give us the power of compet-
itive advantage.34

In his early days, he would spend his lunch hours walking through the 
aisles of Kresge and Woolworth’s stores to gather information. Now 
his company uses one of the largest satellite networks in the world to 
gather intelligence:

I can walk in that satellite room, where our technicians sit in front of 
their computer screens talking on the phone to any stores that might be 
having a problem with the system, and just looking over their  shoulder 
for a minute or two will tell me a lot about how a particular day is 
going. . . . If we have something really important or urgent to commu-
nicate to the stores and distribution centers—something important 
enough to warrant a personal visit—I, or any other Wal-Mart executive, 
can walk back to our TV studio and get on that satellite transmission 
and get it right out there. And, as I told you earlier, I can go in every 
Saturday morning around three, look over those printouts, and know 
precisely what kind of week we’ve had.35
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In this account, Walton demonstrates the potential, at least in his eyes, 
of both the omniscience and the omnipresence promised by his com-
munications systems. His video network allowed him to be everywhere 
and his data screens allowed him to see everything at once, conflating 
his view with that of the satellite.

The particular example of communications satellites raises its own 
set of territory issues. As with any new communications system, reg-
ulation proved to be especially challenging. Confrontations with reg-
ulation, or lack thereof, served to highlight the capacity of satellite 
communications to override existing territorial boundaries. For exam-
ple, Canada’s first satellite, the Anik, was launched in 1972. Accord-
ing to satellite historian James Martin, “It was soon realized that 
the ANIK satellites would provide cheaper long-distance telephone 
or television circuits than those of the established common carriers. 
Antennas were set up in the United States to use the ANIK satellites, 
and for the first two years in orbit these satellites earned a return on 
capital investment that was virtually unprecedented in the telecom-
munications industry.”36 In other words, companies could circumvent 
national regulations through their satellite communications. By being 
inventive in developing their infrastructural services and by pursuing 
somewhat counterintuitive approaches, American telecom compa-
nies could save on operating costs while Canadian companies could 
increase their profits. According to David Rees, “Prior to the days of 
satellites, the task of government control was comparatively easy as 
either cable beach heads or larger antenna farms were needed to pro-
vide the services. . . . The arrival of satellites has introduced the ability 
of one country to influence greatly many aspects of other countries.”37

This erosion of political sovereignty as the result of the technological 
vision of logistics foregrounds some of the visual habits cultivated by a 
logistical imagination, which renders territory as a coordinate system 
and as a managerial field.

The first live-via-satellite television broadcast in the United States 
occurred on June 28, 1965. During that transmission, President Lyn-
don B. Johnson said, “This moment marks a milestone in the history 
of communications between peoples and nations. For the first time a 
manmade satellite of earth is being put into commercial service as a 
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means of communication between continents.”38 Twenty-three years 
later, Walton and Glass inaugurated their new network with a live feed 
from Bentonville; in his remarks on that occasion, Walton referred to 
the company as “the nation’s foremost pioneer in establishing a net-
work of this type.”39 Platitudes about the corporation’s achievements 
notwithstanding, this event marked a shift in Walton’s understand-
ing and engagement of territory. By using small private aircraft, Wal-
ton would hop from one store to the next and search for new sites 
in the process. His “eyes in the sky” were indeed still his. With the 
development of the satellite network, the ways in which Walton would 
“see” his territory changed significantly. The different stores were no 
longer directly associated through their location and physicality. Wal-
ton could simply choose a store number and broadcast to that store 
instantly on the company’s monitors. The channel was only one-way, 
however; employees could see and hear Walton, but he could not see 
them. What he could see were the numbers: the consumer data that 
poured in through the retailer’s communications channels. A photo-
graph from Walmart’s 1989 annual report captures this dynamic. 
Most of the image is devoted to Walton, who is perched on a stool and 
addressing a television camera. In the lower right, a small inset image 
shows his employees watching the broadcast at some remote site.40

The satellite network allowed Walton’s employees to see him when 
he deemed it necessary, while Walton was able to focus only on the 
numerical performance of their stores. This produced a kind of com-
pound abstraction. With one shift in operating procedure, the employ-
ees and their stores disappeared from view and were replaced by sets 
of data concerned with narrow performance criteria. This dynamic, in 
turn, fed into a shift in the way new locations were  chosen—abstractly 
and remotely. Whereas Walton’s presence in his plane had been dis-
creet, the satellite network absorbed and distributed his “presence” as 
he was able to inhabit the world of his own creation through its infor-
mation channels. As a result of the satellite network, Walton could 
take to the air—or, more precisely, the  airwaves—without his plane.



Image from 1989 annual report of Sam 
Walton broadcasting a message over the 
company's communications network,  
with inset image of an audience. Source: 
Wal-Mart 1989 Annual Report, 6.

At 7:30 a.m. on January 11, 1988, Sam Walton 
and David Glass inaugurated ªWalmart TVº by 
broadcasting a message to all the company's 
associates. Photograph by the author of 
display in Walmart Visitor Center, 2007.
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Software Turns Everything into Points

Surveying sites from his small aircraft, Walton gained a visual over-
view of a given territory, enabling him to guess how an area might 
develop based on traffic, adjacent programs, density, and so on. As 
Walmart continued to grow, the retailer needed faster and more accu-
rate ways of determining the best locations for new stores with reli-
able return-on-investment projections. The discount retail market had 
become more competitive, and there was pressure from shareholders 
to guarantee successful site selection. To accommodate this growing 
need for more accurate site and demographics data, Walmart’s real 
estate division began to rely increasingly on software applications. 
This process, although technologically more sophisticated, remains 
consistent with Walmart’s tendency to abstract territory by reducing 
it to quantifiable data. From the cockpit’s oblique view to the flat satel-
lite photo and now—with location software’s capacity to render terri-
tory as data—to the single statistical point, this process of abstraction 
reframes territory as data. The company understands sites as quanti-
ties to be assessed in terms of performance: adopted if there is a match 
and abandoned in search of more compatible conditions if necessary.

Most location software relies on a combination of consumer data-
bases in assessing a possible location’s exposure to predetermined 
demographic profiles, or market segments. The software can survey 
the proposed area and determine whether it is a suitable match, based 
mostly on the likely return on investment. When there are several sites 
in one area considered for a new store, real estate planners can input 
information on all of them into a given software application and gen-
erate a series of reports that rank the sites according to their likely 
success. One member of Walmart’s real estate division describes the 
process:

We’d look at our market share, we’d look at our potential competition, 
at available retail sales—you could do it thematically—spreadsheet or 
database, and then you could come back and say here’s a real opportu-
nity to serve this market where we’re not serving them today and then 
we would go out. We would probably start at a more regional level and 
work our way down to more of a block group and say where exactly do 
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we want to go. . . . Now the difference from the Sam Walton book is he 
would go out and fly his plane over the tops of stores to look at popula-
tion. Essentially we are doing the same thing, we’re just using data sets 
and putting that on maps, and we would give all that information to our 
real estate managers to go execute.41

Rather than physically moving through space and visually inspect-
ing potential sites, Walmart’s real estate executives now operate 
remotely from their (windowless) Bentonville offices. Site information 
is delivered to them through satellite imagery, demographic data, and 
mapping analysis software. Thus, without a potential site ever being 
visited, most of the process is already finished.

The challenge of locating potential sites for new stores from a cen-
tralized and remote corporate headquarters has prompted Walmart’s 
real estate division to supplement its efforts with a range of computer 
software tools, all part of a process of measuring, recording, and index-
ing landholdings based on different factors.42 These applications aggre-
gate combinations of data and allow users to assess sites in terms of a 
variety of factors, including settlement patterns, growth predictions, 
traffic levels, user groups, and income levels. The data come from a 
variety of sources, some public and some proprietary. These sources 
include surveys of residents conducted by phone or mail or through 
sustained monitoring; the information gathered is fed into a territorial 
survey that merges behavioral and location data.

The public sector provides two main data sources: the decennial 
U.S. census and postal code information. In addition, some private 
companies develop their own demographic data or combine these 
data with those of the public-sector sources. Walmart often relies on 
information from one of these major providers, the Nielsen Corpora-
tion.43 Nielsen is perhaps best known for its monitoring of television 
consumption trends through increasingly sophisticated technologies. 
However, it has diversified considerably and now offers a range of 
applications regarding site selection for retail businesses. The com-
pany, founded in 1923 by Arthur Nielsen and incorporated in 1929, has 
roots in the era of Taylorist industrial production in the United States 
and initially specialized in monitoring the performance and quality of 
manufacturing hardware. During the Great Depression, demand for 
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the company’s services diminished significantly, prompting Nielsen 
to look for other opportunities that would benefit from the precise 
accounting methods he had developed. As retailers struggled to stay 
in business, they were drawn to a service that promised to increase 
sales while reducing waste. Nielsen offered businesses comprehensive 
services, surveying customers but also synthesizing customer data in 
search of patterns and trends. However, in order to present these find-
ings in a comprehensible way, Nielsen needed to invent new analyti-
cal categories. One of these was the concept of “market share,” which 
Nielsen developed in 1935.44 Market share can be understood as the 
number of customers in a given area shopping at a specific store, and 
determining market share became an early example of measuring the 
intersection between territory and consumer behavior.

Even though Nielsen would later be known for consumer behav-
ior research in media, the company got its start in retail. With the 
growth of radio and the emergence of television, the advertising sec-
tor became both more lucrative and more competitive. If advertisers 
had a better idea of who was watching when, the thinking went, they 
could promote certain products at times when they would be most 
likely to reach potential customers. Nielsen maintained an interest in 
technology and, like Walmart, often seized new technological oppor-
tunities. In 1952, the company acquired a very early IBM computer, 
and by 1979, only two years after the introduction of the UPC, Nielsen 
had developed techniques for capturing and analyzing data from bar 
code scans. Given its interest in retail and in technology, the company 
would continue to develop products aimed at improving retail perfor-
mance. Nielsen also began to turn to real estate—consumer behavior at 
a collective level—advising companies on where to locate new outlets.

Nielsen’s process involves surveying consumers and transforming 
them into data points. Like the development of regional science, which 
sought to render territory as a statistical field, Nielsen transformed the 
ways the consuming public was understood. In this sense, resolution 
helped determine the quality of information and the consequent accu-
racy of the predictive models. More information was believed to yield 
better decisions. The planning culture at the time reinforced this men-
tality and invested significant energy and belief into such models.45 In 
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the case of television, these numbers became a kind of currency that 
networks would trade in, especially with their advertisers. Nielsen had 
to have monopolistic control over its numbers, because otherwise tele-
vision networks and ad buyers would not be able to draw proper con-
clusions about relative popularity and thus worth. But this value was 
abstract: the income was speculative and linked to assumptions about 
buying habits and their correlation to advertising exposure. Similarly, 
these rankings relied on assumptions that such behavior could be pre-
dicted with some form of accuracy, assumptions that continue to hold 
a great deal of currency at other levels of prediction and measurement, 
including Walmart’s real estate operations.46

While Nielsen has streamlined its offerings in recent years, until 
recently its website offered a range of tools designed to aid in the pro-
cess of developing an appropriate distribution strategy. Even though 
these consulting services are provided at a more general level, Nielsen 
also offered “market and site analysis” for the established company 
looking to optimize its distribution strategy:

With our market analysis and site analysis tools you will uncover poten-
tial real estate opportunities, eliminate overlaps in existing markets, and 
avoid inefficiencies in real estate planning and operations. In addition to 
expansion, you need to evaluate the impact of, and make intelligent and 
informed choices about, remodels, relocations and closures. In addi-
tion, you will be able to find your best customers and prospects and 
see where your competitors are located in relation to you and your cus-
tomers. Nielsen’s market and site analysis solutions offer flexible area 
definition and interactive mapping combined with our reliable data— 
in applications for businesses of all sizes.47

Nielsen promised customers that its market and site analysis would 
“uncover” hidden markets and unnoticed inefficiencies (politely 
referred in the quote above as “overlaps in existing markets” but often 
referred to as cannibalization).

The process of selecting locations for new stores naturally requires 
the identification of potential sites. In Walmart’s case, according to a 
real estate division employee, the company articulates growth goals 
in its long-term plan along with market areas in which it hopes to 
build. Within those potential areas, real estate team members develop 
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selections of possible sites, which they then process and assess using 
the tools described here. Demographics reports and area maps are 
often among the actual artifacts that the company uses to choose sites. 
Reports from Nielsen or other providers, such as Esri or the more 
retail-focused Sites USA, break down a prospective area’s residents 
into different categories based on factors like age, income, and mari-
tal status. For clarity’s sake, the providers place these consumers into 
certain market “segments” that generalize the likely behavior and con-
sumer demands of given groups. Esri has developed sixty-seven differ-
ent demographics clusters, which it uses to generate profiles for the 
types of people inhabiting an area.48 Retailers like Walmart have cer-
tain consumer target ranges in mind and look for sites with the high-
est concentrations of members of those groups. Other factors include 
driving time, competing locations, and overlap with other outlets of 
the same business.

Cartographic images created by these companies illuminate the 
ways in which territory is abstracted in pursuit of market perfor-
mance. For example, a market optimization study from Sites USA, 
using the company’s tool REgis, shows a range of potential sites and 
ranks them according to their proximity to desirable households. Maps 
like these might include postal code divisions, local and national high-
ways, shopping areas, and demographic segments (e.g., Esri uses labels 
like “Boomburbs,” “Metro Renters,” and “Up and Coming Families” 
to describe groups of people), as well as the potential trade areas sur-
rounding each site. A map from Esri shows a range of possible sites in 
the Greater Los Angeles area in relation to other existing locations and 
transport infrastructure.

According to one GIS expert on the Esri staff, “Common business 
challenges, such as site selection and trade area analysis, can be solved 
with the push of a button using GIS.”49 Moreover, “done correctly, GIS 
exposes hidden relationships and helps everyone explore and inves-
tigate market conditions and performance.”50 Site selection software 
is promoted as a quasi-magical revelatory process in which “hidden 
relationships” are exposed with a simple mouse click. This notion is 
seductive, especially when organizations are confronted with increased 
competition and pressure to continue growing.51 Equally enticing is 



Sample map of an assessment model to eval-
uate performance of current store sites and 
potential sites of expansion. Source: 2010 
Esri Business Analyst promotional brochure; 
reprinted by permission. Copyright 2010 Esri. 
All rights reserved.

Sample visualization indicating potential 
store locations and the demographic groups 
in range. Source: 2010 Sites USA REGIS 
promotional brochure.
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the promise of the ability to command territory from the comfort of 
one’s desk chair, which in Walmart’s case is somewhere inside the Sam 
M. Walton Development Complex. Desktop computers linked to the 
company’s large data network and satellite system provide access to 
the world beyond and allow development at a distance with limited 
encounters with the collateral consequences of such automated loca-
tion processes.

A crucial step in the site selection protocol is the delineation of the 
so-called trade area, the territory that contains the location’s poten-
tial consumers. Trade areas are calculated primarily in terms of the 
time it takes to travel to the location or in terms of distance (e.g., a 
radius of one mile, three miles, or five miles). In an idealized model, 
the trade area is always a circle around the site. Before the develop-
ment of location software, store planners used analog tools to delin-
eate trade areas based on the specifics of the individual locations. The 
potential values of proposed locations were also calculated by hand. 
The “location table” was one method that planners used in attempting 
to rationalize the process of site selection through quantitative terms. 
In this approach, a map of a given area is attached to the top surface of 
a table, and holes are placed through the table in locations on the map 
corresponding to different geographic factors that are likely to affect 
the potential new site. A piece of twine is then threaded through each 
hole, and the top ends of all the pieces of twine are knotted together 
above the table’s surface. Attached to the lower ends, beneath the 
table, are varying weights based on different values. In this way, one 
can test different relationships, as each new configuration, through 
different distributions of weight, pulls the knot above the table to a 
different point of equilibrium. Each resting point then corresponds to 
the optimum location for the given assignment of relative values of 
the different elements (population centers, access to infrastructure, 
and so on). In what is basically an analog precursor to the real estate 
software described above, the location table follows the larger impulse 
to mechanize the process of location.

Real estate location and mapping software further expands the 
possibilities of the selection process by eliminating the need to iden-
tify a particular site in the first place. Using “prospecting” software, 



Tutorial from the International Council 
of Shopping Centers indicates the steps 
to establish a trade area. Screen shots of 
ªCreating Retail Trade Areas,º David Daleiden 
of Weingarten Realty Investors/ICSC, part of 
ICSC ªResearch on Demandº series.

Location tables were analog tools for 
modeling optimal sites. Drawing by the 
author based on diagram in Peter R. Attwood, 
Logistics of a Distribution System (Aldershot, 
England: Gower, 1992).
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companies can choose target markets (e.g., households with two chil-
dren and earning $50,000–$70,000 annually) and generate maps of 
locations in given territories ranked according to the criteria. Rather 
than finding available sites first and then assessing those sites’ appro-
priateness, these applications find territories to reflect the presence of 
certain types of consumers and the priorities of the retail market. As 
the name suggests, prospecting software presents the city as a resource 
to be mined and promises to reveal the best places to start digging.

Walmart chooses sites according to performance criteria and fore-
casts about future consumer behavior. Performance in this case is 
measured mostly in terms of profitability, but also considered are cus-
tomer traffic and month-to-month same-store improvement. However, 
as it maintains a constant overview of its operations, Walmart always 
assesses the performance of an individual store relative to those in the 
larger network. New store locations are thus part of a dynamic system 
intent on encumbering territory and saturating a given market with 
the least amount of investment possible—an effort to do the most with 
the least. The single location is less important than the aggregated 
system of sites. In focusing on questions of performance, Walmart 
demonstrates its concern with a set of criteria based on tax rates, gas-
oline prices, real estate catchment areas, and so on. In other words, 
it focuses on a logistical-economic field of requirements and some-
times ignores certain political distinctions or engages them only when 
necessary. For instance, state boundaries and municipal divisions are 
considered significant only when they might disrupt the com pany’s 
standard procedures or impact costs. This has implications for archi-
tecture. As Walmart deploys buildings as part of its specific territorial 
agenda, the structures themselves become implicated in this process 
of territorial control. With its focus on certain aspects over others, 
Walmart can supersede political boundaries by carefully crafting its 
own parameters of market coverage. Walmart acts at a coordinated 
regional level, which makes it difficult for individual states and cities to 
reckon with the company. However, while the stories about automated 
location assessment and digitally optimized store rollouts suggest tidy 
and untroubled expansion, the encounters of Walmart’s general sys-
tem with the specifics of actual places reveal a far messier process. 
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Buildings are deployed to mediate between the calculative and mea-
sured aspects of territory and the physical properties of site and land. 
The remainder of this chapter looks at two examples of Walmart’s 
semiautomated location process as it has run up against conditions 
that have frustrated the company’s imagined smooth operations.

Walmart Makes Its Own Borders

Vermont was the last state in the United States to have a Walmart 
store built within its borders. Driven by the conviction that the 
Bentonville-based retailer’s presence in the state would increase traffic, 
threaten local businesses, and produce sprawl conditions, local oppo-
nents waged a tenacious policy and media campaign that kept the com-
pany at bay for several years. News media seized on this struggle between 
the small state and the large corporation, using bellicose headlines like 
“Battle of Vermont: Wal-Mart Plots Its Assault on Last Unconquered 
State,” “Wal-Mart Lost Battles, Won the War: Vermont Store Opens,” 
and “Waging War on Wal-Mart.”52 Beyond journalistic histrionics, 
both sides of the conflict employed unconventional tactics in pursuit 
of their aims, and each adopted an aggressive and oppositional stance 
toward the other. In spite of resilient opposition, Walmart continued 
its high-profile policy-based efforts to establish a store in Vermont. 
Simultaneously, the company proceeded systematically to build a 
physical line of stores just outside the state’s border. This “blockade” 
of retail outlets proved more potent than policy negotiations because 
Walmart effectively saturated the market without ever entering it.

Walmart got its start serving a dispersed clientele in rural areas 
and tended to find locations on the edges of, or outside, cities. This 
land was often cheaper and less regulated than land closer to city cen-
ters, but it also reflected the distributed and rural nature of Walmart’s 
target consumers. And although regulation was less of an issue in the 
retailer’s early days, as it grew, the company benefited from sites out-
side cities because in those areas it could acquire land and buildings 
more quickly and easily. Walton writes, “We never planned on actually 
going into the cities. What we did instead was build our stores in a 
ring around a city.”53 Walmart’s consistent pursuit of these strategies 
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is confirmed by a study that found that 49 percent of Walmart loca-
tions are within five hundred meters of a city boundary, and only 18 
percent of stores are within one hundred meters of a city boundary.54

While Walmart has no official policy, the precision of its location strat-
egies suggests a deliberate effort to remain outside municipal bound-
aries and in areas of “weak citizenship,” where its entry is less likely 
to be contested.55 This approach is combined with a sophisticated set 
of location tools that help the retailer identify its target markets and 
assess potential locations in terms of audience, proximity to logistics 
networks, likelihood of resistance, and, of course, cost.

In Vermont, faced with Walmart’s imminent arrival, concerned 
citizens and various government agencies mobilized their resources 
to prevent the company’s entry into the state. They adopted most 
of the usual approaches, including petitions, demonstrations, and 
strict enforcement of design guidelines. The Vermont opposition also 
pursued more inventive measures. For example, in an effort to raise 
awareness of the situation, the National Trust for Historic Preserva-
tion included the entire state in its annual list of “Eleven Most Endan-
gered Places” in both 1993 and 2004.56 Although it has no immediate 
policy impact, inclusion on the list holds significant sway over public 
opinion.

While Walmart cooperated with the demands of various Vermont 
municipalities, the retailer proceeded to surround the state with 
outlets in an attempt to lure the members of its inaccessible target 
market across the border into New York, Massachusetts, or sales tax–
free New Hampshire. One reporter even suggested that Walmart was 
building a “Maginot Line of four open or soon-to-open stores along 
the state’s border.”57 If Walmart could not enter Vermont, it would 
distribute its locations as close to the border as possible to ensure 
saturated coverage. There are now seven Walmart locations within 
five miles of the Vermont border (two are less than two thousand feet 
away) and another six in a slightly larger ring around the state.58 Tak-
ing a standard twenty-mile radius as an index of coverage, the Ver-
mont border is effectively sealed by Walmart stores (Plate 10). If the 
opposition’s campaign against Walmart was predicated on defending 
local qualities and difference, then Walmart’s spatial tactics were a 



From left to right, Mayor Jeff Wennberg of 
Rutland, Vermont, and Walmart associates 
Chet Landon, Gail Scribner, and Brenda 
Heath pose for the 1997 annual report and 
ªproudly show off a revitalized downtown.º 
Source: Wal-Mart 1997 Annual Report, 9.

Walmart stores in and around Vermont. 
top row, left to right: Albany, New York; 
Schenectady, New York; Saratoga Springs, 
New York; Ticonderoga, New York; Platts-
burgh, New York. middle row, left to right: 
Williston, Vermont; Berlin, Vermont; Littleton, 
New Hampshire; Rutland, Vermont; Lebanon, 
New Hampshire. bottom row, left to right: 
Claremont, New Hampshire; Keene, New 
Hampshire; Hinsdale, New Hampshire; Ben-
nington, Vermont; North Adams, Massachu-
setts. Photographs by the author.
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significant threat. By encircling the state with precisely targeted retail 
locations, Walmart effectively acquired the market territory it was 
pursuing without ever entering Vermont. The state border that served 
as a political boundary was trumped by the “catchment areas” of the 
store locations, and their strategic constellation effectively inscribed a 
new kind of elastic border within and around Vermont. Faced with the 
increasing out- migration of its retail tax base, in 1997 Vermont finally 
approved Walmart’s entry into the state.59

Walmart subsequently built four stores in Vermont, in Williston, 
Berlin, Rutland, and Bennington. All are variations on typical Walmart 
formats, in part owing to the pressure then-governor Howard Dean 
applied on behalf of his constituents. After flying to Bentonville to 
meet with Walmart CEO David Glass, Dean said, “We had a good meet-
ing. I don’t think they’d had many governors come to meet with them. 
I wanted them to understand that we’re not against Walmart but that 
we’re just against suburban sprawl . . . [and] they agreed to consider 
downtown locations in the future.”60 All four of the Vermont stores are 
located in towns at crossings of significant state roads or interstates, 
which avail them as much consumer traffic as possible. In Rutland, 
Walmart seems to have taken Dean’s request seriously. As part of a city 
revitalization project, the store opened at one end of a shopping center 
in the center of the town. The company’s 1997 annual report promoted 
the Rutland location as evidence of Walmart’s interest in maintaining 
healthy and vital small towns. The company’s record might suggest 
that its interests are elsewhere, but this particular arrangement is an 
exception to its standard model of growth.

In most cases, the particularities of the actual architecture are sec-
ondary to their collective presence. To produce its buildings, as dis-
cussed in chapter 2, Walmart relies on a collection of store models 
called “prototypes” that combine specificity of plan and looseness 
of form. These prototypes reflect the tight scripting of the retailer’s 
logistics operations while allowing for modifications required by local 
conditions. Some of the buildings in and around Vermont are based on 
the same prototype, but minor variations in their instantiation pro-
duce the appearance of difference. While Walmart maintains a coordi-
nated and global view of its network, it does not broadcast it through 



The Walmart in Hinsdale, New Hampshire, is 
immediately adjacent to the Vermont border. 
Source: Google Earth, with annotation by  
the author.

City of Merced plan, including new parkway 
to connect Highway 99 with the University 
of California, Merced, campus. The proposed 
Walmart distribution center site is indicated 
in the lower right. Public document courtesy 
of the City of Merced, California.
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its architecture. In Hinsdale, New Hampshire, for example, a Walmart 
supercenter (not permitted in Vermont) is located almost immediately 
over the Vermont border—any closer and it would fall in the Connecti-
cut River that separates the two states. The store is situated to play 
down its proximity to the border: dense riparian forest obscures views 
of the river/border, and the building is oriented so that shoppers see 
only the surrounding tall hills. The single retail unit, when understood 
collectively, becomes a territorial instrument capable of securing space 
within an established logic of market control. Architecture is no longer 
just a system of isolated buildings but instead is an interlinked net-
work, the parts of which are united in a common purpose. Rather than 
developing the symbolic content of its buildings, Walmart emphasizes 
their symbolic presence.

Walmart Locations Anticipate Infrastructure

If Walmart’s entry into Vermont demonstrates the geopolitical possi-
bilities of its buildings, its process of developing a distribution center 
in Merced, California, illuminates larger regional and infrastructural 
implications. If one examines a map showing Walmart’s distribution 
centers and the U.S. Interstate Highway System, the continuity of 
Walmart’s operation is apparent (Plate 9). The distribution centers 
and their hundred-mile radii act as relays from one coverage area to 
the next.61 A closer look at this system reveals a significant gap in Cal-
ifornia’s Central Valley. This is the core agricultural region of the state 
and a site of significant population growth. To mend this gap in its 
distribution coverage—and in anticipation of future growth—Walmart 
gained approval for the construction of a new distribution center in 
Merced, a town of 90,000 and host to the newest campus in the Uni-
versity of California system.

As with its efforts to enter Vermont, Walmart encountered substan-
tial resistance by local residents when it sought approval to build a new 
distribution center in Merced. The most vocal residents lived in the 
area immediately west of the proposed building site, which was almost 
literally in their backyards. Their arguments were similar to those 
made by the local opposition in other Walmart battlegrounds: they 



Site plan for proposed Walmart distribution 
center, Merced, California, indicating infra-
structural connections, including associate 
(employee) entrance, truck entrance, and 
ªconceptual access road.º Public document 
courtesy of the City of Merced, California.
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were concerned about potential traffic increases, noise, pollution, and 
safety. Walmart countered with data regarding job creation, environ-
mental remediation, and landscape improvements that would mitigate 
the new building’s impact. The particular regional character of both the 
proposed distribution center and its proponents’ arguments was signif-
icant. In September 2009, the Merced City Council approved Walmart’s 
proposal, but it was quickly met with a lawsuit by the citizens’ group 
Merced Alliance for Responsible Growth (MARG), which alleged that 
the city’s approval process for Walmart’s proposal violated the Cali-
fornia Environmental Quality Act.62 After a number of challenges and 
appeals, MARG’s appeal to the California Supreme Court was declined. 
This allowed the project to go forward, but Walmart decided to delay 
construction of Regional Distribution Center 7073 until after 2015.63

In 2010, John Ramirez, a lawyer working on behalf of the city, argued, 
“This project is critically important for the city of Merced. . . . The eco-
nomic recession has devastated the city, and the city has specifically 
targeted this piece of property for job creation and industrial use.”64

In spite of Walmart’s tendency to reduce sites to abstract perfor-
mance criteria, the process of committing to particular sites remains 
difficult. The company prefers to commit as quickly as possible, but 
as site selection remains focused on each location’s potential perfor-
mance within the company’s larger operations, Walmart must con-
tinue to assess the cost associated with a protracted dispute over a 
proposed site. If, at a certain point, local opposition become too costly 
for the retailer, it can simply back off and try to establish a location 
elsewhere. A judge in the Merced case acknowledged this: “This mat-
ter has been pending since ’06. It’s been four years. .  .  . Wal-Mart 
may pack it up and go down to Madera. They want Wal-Mart down 
there.”65 In the end, this outcome is exactly what Walmart’s opponents 
are hoping for. By hamstringing the company with bureaucratic incon-
veniences, MARG and other opponents hope to make it too costly for 
Walmart to stay in town. Walmart had to weigh the expense of fighting 
the opposition in Merced against the company’s desire to establish a 
regional distribution center there, as the absence of a DC in that part 
of the country was hampering Walmart’s growth and indirectly costing 
the company money through an overall drag on operational efficiency.
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Since Walmart maintains a regional view of its operations, one loca-
tion is often interchangeable with another. Even though its plans to 
build new stores are often thwarted, other options fulfill the same per-
formance criteria.66 One document is particularly revealing about how 
Walmart operates at the territorial level. In a presentation to the Mer-
ced City Council on September 21, 2009, the distribution center  project 
team included a map of Walmart distribution centers in the western 
United States. While the standard state and municipal borderlines are 
shown on the map, they are overwritten by heavy contours that delin-
eate the boundaries of Walmart’s respective distribution zones. Areas in 
Northern California and parts of Oregon and Nevada are too large to be 
serviced by a single distribution center (DC 6026 in this case). In order 
to determine the locations of new DCs, Walmart indexes demographic 
data and real estate availability with its own growth plans and existing 
facilities. The small number of DCs in the western states corresponds 
to fewer Walmart stores and uneven population distribution. Thus DC 
6037 serves a relatively small number of Walmart stores in the Pacific 
Northwest compared to the larger number in Central California served 
by DC 6021. Federal divisions are less relevant to Walmart than the 
performance of its system. Walmart has a decidedly regional approach 
to planning that overrides the historic state boundaries in favor of a 
dynamic system of territorial shapes. These boundaries are elastic and 
can be modulated quickly with the introduction of new stores. It fol-
lows, then, that the construction of the DC in Merced will establish its 
own new regional jurisdiction and a new shape on Walmart’s distribu-
tion map. This map’s fixed image, however, obscures its actual fluidity. 
If DC 7073 is completed as planned, another zone will need to be added 
to the map—and this likely will not be the last regional distribution 
facility for Walmart or the last revision of the map.

Given Walmart’s location habits, it is no surprise that Merced 
neatly straddles the distribution zones covered by DC 6026 and DC 
6021. The actual location of the proposed distribution center is in an 
agro-industrial area on the southeastern edge of town. The 230-acre 
site will contain the distribution facility (1.2 million square feet) as 
well as parking and maintenance areas. The DC will be in constant 
operation, employing roughly 1,200 people. The site is close to the 
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Mission Avenue interchange of State Highway 99 and the smaller 
State Route 140 and is immediately adjacent to a new expressway spur 
referred to as the Campus Parkway, which will connect Highway 99 
with the recently opened campus for the University of California, Mer-
ced.67 This proximity reinforces how carefully Walmart selects its sites. 
The site drawing’s speculative language is also illuminating. For exam-
ple, the project site plan labels the right-of-way “Future Campus Park-
way,” and another site drawing refers to a “Conceptual Access Road.” 
This future tense suggests Walmart’s comfort in trading in speculation 
as it works to remake the city at the infrastructural level.68

Logistical Territory Is Fungible

Walmart’s approach to its retail locations involves a collective and 
nimble view of operations. Similarly, “sites” for Walmart are equally 
interchangeable and amount to another set of numbers, another node 
in the abstract data field over which the company’s real estate analysts 
pore and through which its data-cum-merchandise are directed. In 
taking this approach, the company produces a kind of space that con-
forms to its requirements. By projecting a version of the world based 
on performance criteria onto a given area, Walmart privileges certain 
characteristics over others but also helps to bring them about. In this 
regard, the notions of reproducibility, indifference, and equivalence 
can be extended through the adoption of a term familiar to econom-
ics: fungibility. More than simply describing an interchangeable set 
of things, fungibility implies a certain relationship to the particular 
instance and generic conditions. A classic definition states:

Where a thing which is the subject of an obligation . . . must be delivered 
in specie, the thing is not fungible: i.e. that very individual thing, and not 
another thing of the same or another class, in lieu of it, must be deliv-
ered. Where the subject of the obligation is a thing of a given class, the 
thing is said to be fungible: i.e. the delivery of any object which answers 
to the generic description will satisfy the terms of the obligation.69

While the concept of fungibility is most commonly applied to commod-
ities, it can be applied to territory in the case of Walmart’s real estate 
practices. The company understands sites in terms of performance 



Walmart's distribution regions, 2009. 
Illustration by the author based on an image 
in a digital presentation by the Walmart dis-
tribution center project team to the City  
of Merced, California, September 21, 2009.
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characteristics, for each location functions as “a thing of a given class” 
and as an object that “answers to the generic description” in spite of 
its otherwise specific qualities. In other words, while both sets of con-
ditions are embodied in any given site, Walmart’s expansion protocols 
foreground the fungible aspects of real estate.

In 2002, for instance, Walmart’s plan to construct a supercenter 
in Inglewood, California, was consistently frustrated. With the strong 
support of labor unions, which opposed Walmart’s hiring practices, 
the Inglewood City Council instituted an emergency ordinance that 
prevented construction of retail spaces of more than 155,000 square 
feet. Walmart quickly gathered enough signatures from area residents 
to force a public vote and threatened to sue the city. The city repealed 
the ordinance but continued to resist the company’s advances. In 
2004 the retailer successfully lobbied for a ballot measure that would 
allow construction to proceed without public hearings or environmen-
tal impact reports. The measure’s resounding defeat—by a 20 percent 
margin—was a major victory for the diverse, pro-labor community. Yet 
Walmart appeared unfazed; as spokesperson Bob McAdam asserted: 
“If we win, that’s all it means. If we lose, it will have no implications 
beyond that. We’re still going to meet our goal of building the stores we 
predicted we’d build.”70 Walmart gave up on Inglewood, but McAdam’s 
statement is a reminder that the numbers-driven, logistics-focused 
company understands territory in terms of performance and not of 
place; for Walmart, individual sites—singular and unique to locals—
are more or less interchangeable. The retailer’s hybrid approach to 
its constructed environments, its deployment of buildings as fungi-
ble components of distribution networks, dissolves certain well-worn 
distinctions and results in buildings and landscapes that operate in 
both architectural and infrastructural registers. Even if Walmart’s real 
estate planners see the United States as a field of data, this outlook has 
spatial implications. The process of choosing sites has relatively little 
to do with notions of social considerations or public space; rather, like 
the rest of Walmart’s operations, it is concerned with efficiency and 
optimization. While municipal governments, for the most part, have 
yet to manage significant regional coordination of resources, Walmart 
acts as a regional planner and governor of its own territory.
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In the examples included here, Walmart planners exceed static polit-
ical designations with additional and contingent notions of division 
and organization. This approach cultivates modes of corporate geo-
graphical perception that respond to performance criteria rather than 
political boundaries. While the citizens in Walmart catchment areas 
are united by demographic consistency or shopping habits, it is possi-
ble to consider how regional affiliations could be more effective than 
state associations in involving them in political processes. As these 
regional definitions are understood to have flexible, elastic borders, 
they also suggest the capacity for multiple affiliations and increased 
opportunities for active participation, even simply at the level of pub-
lic presence. Moreover, Walmart’s geographical architecture amounts 
to more than just the deployment of consistently branded buildings 
because its size and influence actually have the substantial capacity to 
transform cities directly.

Weaving together military technology with consumer marketing 
trends, Walmart has developed a highly rationalized process of select-
ing store locations that focuses on performance and market coverage. 
This trafficking in territory, this management and deployment of land 
area, is a reminder that logistics is not only about optimizing supply 
chains, but it also informs Walmart’s entire mode of thinking. Just as 
people, goods, and information are moved through space, so are the 
places themselves. The decoupling of place from space is destabiliz-
ing but also potentially invigorating because it challenges assump-
tions about some of the values under which such designations have 
operated. For example, Marc Augé’s identification of the “non-place,” 
while a negating definition, is not negative from a qualitative point 
of view. Rather, Augé attempts to establish the features and logics of 
emerging conditions of what he calls “supermodernity.”71 In Elden’s 
efforts to distinguish between place and space, he observes that 
“two different things in size and shape can occupy the same place, 
but clearly not the same space. And when something moves, it is its 
place that has changed, not its size or shape.”72 His claim that “space, 
not place, claims for exclusivity” can be extended and complicated 
as one  imagines the replication of Walmart store locations. As the 
retailer continues to anticipate new locations, multiply its real estate 
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holdings, and deliver new buildings, the process of real estate produc-
tion becomes logistical in its own right. In his contribution to a pub-
lication for the Urban Land Institute titled Just-in-Time Real Estate 
Luis Belmonte treats real estate as handled not by brokers or agents 
but by providers he further identifies as supply chain “outsourcers” 
for global supply chain companies. He argues that when it comes to 
the design of buildings, “dollars are better spent on design that incor-
porates flexibility and enhances the flow of goods.”73 The title of the 
book suggests that real estate, more than providing support buildings 
for the world of on- demand production and consumption, is equally 
capable of being produced and deployed as needed, enrolled “just in 
time” into the logistical as it expands outward across urban territory.
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4  BODIES

Coping with Data-Rich Environments

troy: This is a Jennifer unit, m’kay? It’s what tells us what to pick.
dave: So, she talks to me?
troy: Yes, she does!
jennifer: 00 08 00
troy: Did you hear her?
dave: I hear her, she talks fast!
troy: Jennifer, slower.
jennifer: Slower.
troy: Jennifer, slower.
jennifer: Slower.
troy: Jennifer, slower.
dave: Oh . . . wow . . .
jennifer: This is slowest.
troy: This is slowest.

THIS EXCHANGE, transcribed from the television series Undercover 
Boss, is part of an interaction between Troy, a distribution center 
employee of the retailer Oriental Trading Company, and Dave, the CEO 
of the company in disguise.1 Dave is being trained to select inventory 
to fulfill online orders using the company’s voice-directed picking sys-
tem, Jennifer, designed by Lucas Systems. Jennifer is not a real per-
son but a combination of software and hardware designed to trans-
late digital input into comprehensible signals for the human ear and 
to translate voice input into a format useful for the computer. In spite 
of this, as is evident in the example, Jennifer’s suggested humanity is 
quickly adopted by both speakers, who continue to refer to the system 
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using feminine pronouns. This suggests a willingness to accept the 
premise of the interface but also to agree to cope with the overwhelm-
ing and incomprehensible amount of data that is part of the logistics 
 environment.

This chapter takes a wider view of the distribution interior in order 
to survey the range of technologies deployed within the logistical envi-
ronment and the ways these technologies condition workers in turn. 
The scope of the discussion is broadened here beyond Walmart’s oper-
ations to explore the materials handling field more generally, especially 
as it applies to logistical systems’ relationships with humans—how it 
interacts with and augments human workers and how it absorbs or 
excludes them. As logistics is required to manage data at both volumes 
and speeds that exceed any human capacity, companies must rely on 
digital and automated technology while still maintaining their human 
labor forces. The humans who operate within the space of the auto-
mated distribution center environment develop relationships at mul-
tiple scales: as individual bodies, they become, to varying degrees, 
absorbed by the installations, effectively becoming part of the architec-
ture; as a collection of bodies, they demonstrate an inverse to the more 
commonly understood dynamic between humans and technology—that 
is, rather than the various technologies being mechanical augmenta-
tions of the bodies themselves, the collection of workers constitutes 
an organic extension of the computer systems that control the envi-
ronment but lack the dexterity and cost-effectiveness to execute the 
commands. Finally, in cases where the distribution center floor has 
become almost completely automated, the human occupants, while 
marginalized, nonetheless bear witness to a dynamic environment that 
indexes our own desires. The focus of this chapter is what happens 
when humans find themselves inhabiting building-sized machines.

Rather than simply housing tools to employ and vehicles to oper-
ate, the fulfillment center environment demands a mode of inhabi-
tation and engagement conditioned by logistics. If architecture, and 
the built environment more generally, mediates between the various 
scales of logistics and its tendencies toward abstraction while also 
becoming increasingly concretized, then how ought one make sense 
of the human inhabitants/components of such a system? Scholarship 
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in labor, prosthetics, and technics provides some initial approaches. 
While I borrow from all three, these technologies are indicators of new 
categories and new spaces governed by the rule of logistics. Compared 
to, say, Frederick Winslow Taylor’s scientifically managed shop floor, 
the metrics, organizational criteria, and operational goals of distribu-
tion centers, while similarly oriented toward efficiency, are monitored 
automatically and measured in terms not of units produced but of 
items “picked.” The workers in these spaces are less concerned with 
“output” (the systematic transformation of raw material into a fin-
ished consumer product) than with “throughput” (the rate at which 
inventory is moved into and out of a distribution center), and the 
environments they inhabit possess an inscrutability that results from 
the machinery that keeps the systems running.2 The effect of this is a 
vibrating interior condition in which merchandise is replenished as 
quickly as it disappears, producing a condition that is as full as it is 
empty but knowable only to the software that orchestrates the inter-
actions and increasingly determines the paths of the workers as they 
navigate mile after mile of storage racks. If industrial developments of 
the early twentieth century brought with them their own “machine 
aesthetic” and an “architecture of the first machine age,” and if logis-
tics is linked to a third machine age, an age of globalization and neo-
liberal trade policies, then it follows that logistics might influence the 
ensuing architecture of its own period. However, as the “audience” for 
logistical production is largely the software that helps choreograph its 
circulation paths, the resulting effects, while signaling an emergent 
logistical aesthetic, cannot really be read in their original.

Logistics’ distribution centers and fulfillment centers, although 
implicated in longer chains of resource extraction and transforma-
tion, are not explicitly concerned with production. Strictly in terms 
of the merchandise they process, distribution centers do not effect 
significant material change on the goods they circulate because the 
buildings serve only as switches and relays in much larger logistical 
networks. As a result, both the tasks of those working in them and 
the ways they might be understood are different from those associ-
ated with other forms of industrial enterprise. For example, Walmart 
distribution centers evoke the shop floors described and analyzed by 
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Frederick Winslow Taylor as he developed his system of scientific 
management. Through careful and repeated measurement of the time 
and action needed for each job, Taylor developed standards against 
which workers could be assessed.3 With his method, one coherent 
system of oversight could enroll all the elements of production: the 
space, the tools, the tasks, and the workers. Indeed, as he saw little 
distinction between tool and worker, Taylor approached the problem 
of optimization by “applying similar methods to the machinists as he 
did to the boring lathe itself.”4 However, in comparison with the man-
agers of early twentieth-century sites of mass production, the manag-
ers of distribution centers pursue different goals and, consequently, 
produce different kinds of attitudes toward their workers. One way to 
understand this distinction is through the broader philosophical shift 
in emphasis from the subject to the body, as it becomes entangled in 
organizational and managerial systems. In his foreword to Friedrich 
Kittler’s Discourse Networks 1800/1900, David Wellbery writes: “One 
widespread reading of post-structuralism claims that it eliminates the 
concept of the subject. It would be more accurate to say that it replaces 
that concept with that of the body, a transformation which disperses 
(bodies are multiple), complexifies (bodies are layered systems), and 
historicizes (bodies are finite and contingent products) subjectivity 
rather than exchanging it for a simple absence.”5 In descriptions of the 
coordinated efforts of the distribution center corps, the predicament 
of the body remains central. This predicament is additionally compli-
cated by various means of digital augmentation that serve to erode the 
body’s borders further.

The distribution center, while subject to many of the same mana-
gerial principles as the factory, differs from the factory in the kind of 
labor it demands. While workers are no less scrutinized and disciplined 
in pursuit of efficiency, their tasks do not transform one material into 
another or assemble complex technological artifacts. Workers in a DC 
collect items to be shipped somewhere—to an awaiting supercenter in 
Walmart’s case or directly to customers in the case of online sellers 
such as Amazon (which, like most e-retailers, refers to its distribution 
buildings as fulfillment centers). Humans act as relays between vari-
ous systems of automated sorting and retrieval. The automation also 



Analog ªbreak-packº picking at a Walmart 
distribution center. The DC worker checks 
the inventory against the order list in her 
left hand. Source: Wal-Mart Annual Report 
1985, 9.

A ªPut-to-Lightº system by Dematic, a mate-
rials handling and logistics automation com-
pany. Workers are prompted by light cues as 
they assemble orders in plastic totes moving 
along conveyors. Courtesy of Dematic, Inc.



Bodies

156

extends to the management of workers themselves. For example, in a 
profile of a new Amazon order fulfillment center in the United King-
dom, the Financial Times reports:

Amazon’s software calculates the most efficient walking route to collect 
all the items to fill a trolley, and then simply directs the worker from one 
shelf space to the next via instructions on the screen of the handheld 
satnav device. . . . “You’re sort of like a robot, but in human form,” said 
[one] Amazon manager. “It’s human automation, if you like.” Amazon 
recently bought a robot company, but says it still expects to keep plenty 
of humans around because they are so much better at coping with the 
vast array of differently shaped products the company sells.6

A technological threshold continues to make the dexterity of human 
workers more affordable than other options.7 As John McPhee points 
out in his account of the UPS worldwide air hub in Louisville, Ken-
tucky, “Automation alone will not do everything for 8 million pack-
ages a week.”8 However, he also identifies trends in distribution center 
technologies and requirements toward making workers’ jobs simpler 
and easier: “Sortation used to require a more complex application of 
human thought, but in the development of the UPS air hub the intel-
lectual role of the workers ‘out in the sort’ underwent a process of 
‘de-skilling’” to such a degree that the main task of many of the work-
ers monitoring the stream of parcels is to simply make sure that they 
are “label-side up.”9 While similar, the assembling of orders in a distri-
bution or fulfillment center requires workers to have a more sustained 
and active involvement with the technology that they handle, wear, or 
inhabit, always with bodily implications.10

Distribution Center Workers Occupy  
a Space between Objects and Information

Recording twenty million customer transactions a day, Walmart’s 
private database is one of the largest in the world.11 According to 
one estimate, the world’s Internet users create 2,500 petabytes of 
data per day, with Walmart alone responsible for 2.4 percent of that 
 volume.12 The retailer maintains a vast store of information because 
efficient inventory management allows a large company with very thin 



Bodies

157

margins to maintain profitability. While the goods in transit through 
these buildings must be physically moved and are inherently material, 
Walmart manages merchandise as if it is immaterial—as if it is only 
information.13 Correspondingly, the distribution centers function like 
gigantic computers whose inhabitants straddle the concrete realm of 
things and the abstract realm of information. The specific information 
about the items for sale is important only insofar as the items can be 
strategically distributed to maximize that profit. In making decisions 
about where these products can best be used, Walmart analysts work 
with large databases to anticipate needs and market opportunities. 
This conflict between high-speed digital networks and relatively slow 
terrestrial networks creates the conditions under which Walmart dis-
tribution center employees must work.

The condition of these operators is suggested by one of the com-
pany’s promotional images: that of an employee dressed as an over-
sized credit card. The costume includes black trousers and cartoonish 
yellow shoes and gloves (with only four digits), and beginning at the 
torso it takes the form of a large Walmart credit card. Part human car-
toon and part plastic card, this hybrid embodies the predicament of 
the distribution center worker. In one sense, this walking credit card 
transforms the Walmart employee into a consistent and recognizable 
format that contains a wealth of information not immediately appar-
ent to external viewers. Company credit cards help Walmart track 
and predict consumer behavior, not only what customers are buying 
but also at which branches they shop, how frequently they shop, how 
far they drive from their homes to reach a Walmart, and so on.14 Each 
shopper with a credit card helps refine the company’s purchasing and 
supplying behavior. Even if a shopper has no card, the purchases are 
still recorded and indexed with date and time information. These data 
can confirm merchandising decisions and can also identify surprising 
or latent patterns. For example, by indexing weather conditions and 
correlating them with customer purchasing habits, the company has 
discovered that shoppers in southern states buy large amounts of Pop-
Tarts when hurricane warnings are issued.15 As a result, the company 
places rush orders for large quantities of Pop-Tarts when a significant 
storm system is brewing (Plate 11).
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The consequences of this tracking and forecasting method are man-
ifest in the organization and behavior of Walmart’s distribution net-
work. The credit card mascot reflects the increasing resolution of the 
company’s image and its inventory needs. It is also an honest, if blunt, 
depiction of how the company imagines many of its employees. Just 
as the card is a traceable producer of information, so is the worker 
in the distribution center. DC employees are checkpoints through 
which certain merchandise must pass and therefore are still vital to 
the overall functioning of the transmission network. However, they are 
data points as well: managed, hoarded, and deployed in the same way 
the company’s consumer information is wielded. The various guises 
and augmentations of the distribution center worker help us to better 
understand how that worker fits in the larger organizational landscape 
of Walmart’s logistics operations.

Logistical Environments Demand  
New Forms of Literacy

The form and position of a distributions center result from the direct 
translation of efficiency protocols into a three-dimensional space. The 
standardized materials handling equipment forms a kit of parts whose 
overall arrangements and constitution are customized to reflect the 
needs of a specific operation. This system is a combination of con-
veyors, rollers, shelves, struts, sensors, and actuators that process the 
company’s merchandise. Trailers are pulled up to receiving docks and 
the merchandise they carry is unloaded into the DC, put onto con-
veyors that carry it to the picking module. Based on the inventory 
needs of different stores, as dictated by the Walmart home office, DC 
employees break down the new inventory into smaller cartons. These 
smaller units are then placed, either directly or in totes or boxes, on 
conveyors that take the merchandise to the receiving bay at the other 
end of the facility. This process is enabled by a host of technologies 
that help workers translate input that is otherwise developed for and 
by computers. The bar code is an early example—it performs such a 
translation but it also requires an attendant suite of scanning technol-
ogies to capture the code and translate it to legible output. As these 
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technologies developed and were subjected to increasing demands 
for faster order processing, translation shifted from legible output to 
audible output, thus “freeing” the hands of the DC worker to operate 
more quickly.

The bar code symbol is a language written by machines for 
machines. The bar code is also the primary means of tracking mer-
chandise from supplier to consumer within the logistical sequence. 
To keep shelves stocked with the right amount of inventory at the 
right time, Walmart connects checkout data with inventory levels, all 
via the bar code. In a process known as “replenishment,” distribution 
center employees called “pickers” assemble orders based on lists gen-
erated by Walmart’s inventory management software. Both workers 
and the computer system rely on the bar code as the means to navi-
gate the distribution center and to communicate workers’ positions 
and those of the particular inventory items they are selecting. So that 
they can translate the codes and, thus, access Walmart’s large store 
of data, employees are equipped with wireless scanners. The scanners 
are primarily a means of communicating with Walmart’s computer 
database and act as the “eyes” of the management offices in Benton-
ville. At first glance, such a portable scanner might be understood as 
a mechanical extension, or servomechanism, for an individual. How-
ever, because the function of the device is not directed to the worker 
but rather beyond the worker, the worker-scanner combination func-
tions more as an extension of the central office in Arkansas and places 
the human in the servant role—mechanically autonomous but bound 
to the demands of the computer.

The bar code scanner remains a discrete tool separate from the 
body of the worker. Depictions of such scanners in various patent 
applications made by Symbol (and now its parent company, Motorola) 
reinforce the discrete nature of these tools. For example, in U.S. Patent 
6,216,951, the scanner is shown at rest in its cradle. The operator can 
return the scanner, or “scan gun,” as it is often called, to a position 
independent of the user. Rather than “holstering” it in a container on 
his or her body, the user places the scanner in a stationary charging 
receptacle connected to the warehouse computer system. This image 
reinforces the concept of the scanner as a technology beyond the 
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human operator that can be selectively engaged and disengaged over 
the course of the working day. Walmart also uses larger scanning 
devices referred to in its 1997 annual report as “magic wands”:

That “magic wand” is actually a handheld computer, linked by a 
radio-frequency network to in-store terminals. It’s a high-tech conduit 
to an internal information system that gives every associate a window 
on the world of Wal-Mart merchandise. . . .

The computerized wands are amazing enough, “seeing through 
walls” to find what our customers want, when they want it.16

The architectural imagery in this description suggests the powers of vis-
ibility granted by the scanner as well as its ability to overcome the visual 
limits imposed by buildings.

The “wearable scanner” by Motorola further expands the human–
tool relationship. This system “allows workers to move freely through 
inventory aisles and still be able to scan, access information and per-
form data entry,” with the scanners part of them for the entirety of their 
shifts.17 DC workers using wearable scanners still have control over all 
of their cognitive and motor abilities, and the interfaces strapped to 
their forearms and wrapped around their fingers give them access to 
one of the world’s largest databases. More important, the interfaces 
also give the database access to the workers. They are feeling, lifting, 
and moving as usual but they are also “seeing” for the central servers. 
With their wearable scanners, DC employees can distinguish among 
the varieties of inventory otherwise obscured by the encrypted exteri-
ors of shipping containers, pallets, and cardboard boxes.

U.S. Patent 5,898,161 describes an early version of Motorola’s wear-
able scanner. A scanner is worn as a “ring” and connects to a console 
worn around the wrist that in turn connects to a battery pack at the 
waist. The operator points at the bar code to be scanned and depresses 
a button on the side of the ring on his or her index finger to register 
the information. A drawing in the patent renders a man from the waist 
up but distorts the body to illustrate the scanner system’s various fea-
tures, including arm computer, ring scanner, and battery pack. While 
the drawing’s primary duty is not to depict the human body accurately, 
the strangeness of the distortion is worth dwelling on for a moment 
because it suggests the effects of this technology. For example, as the 



Patent diagram shows a distribution center 
employee using Symbol's (now part of Mo-
torola) wearable computer to scan an item's 
bar code. Source: Symbol Technologies, 
ªWrist-mounted optical scanning and point-
ing system,º U.S. Patent 5,898,161, 1999, 1.

An early handheld computer for inventory 
management. Walmart calls this the ªmagic 
wand.º Source: Wal-Mart 1997 Annual Re-
port, 12.
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depicted operator is at work scanning a bar code on a box, his eyes 
appear to be closed. In fact, some scanning technology, especially that 
related to voice-directed picking, claims to be “eyes-free.” While the 
promise is that operators’ eyes will be “free” so that they can per-
form other duties, such a phrase could be interpreted to mean that 
eyes become unnecessary through this specific kind of augmentation. 
In this case, the scanner on the operator’s right index finger does the 
visual work. The patent drawing is striking for its decision not to show 
the man’s left hand, which is perhaps omitted so that the rest of the 
box is visible. In any case, the apparent amputation of the left hand 
echoes the often-touted mobility attribute “hands-free.”

A similar diagram, this one from U.S. Patent 5,514,861, describes 
the working space for such augmented and amputated operators. If 
the ability to maintain an overview of operator locations (by moni-
toring radio-frequency signals) is one of the benefits of wireless scan-
ning technology, then the invisible ceiling grid in the patent diagram 
inscribes this advantage graphically. The locations of workers, the 
drawing suggests, can be tracked relative to a superimposed coordi-
nate system. Like the inventory being handled and sorted in the distri-
bution centers, the operators are marshaled and directed to “keep the 
merchandise flowing.”18 The patent illustration makes clear the inte-
grated nature of the distribution center space. The workers, though 
apparently free to move about the space, are nonetheless incorporated 
into the larger information network and inventory control system. 
Furthermore, wearable scanners are necessary for the operators to 
navigate this information-rich/information-poor environment. The 
devices augment their vision as they become trained to understand 
otherwise illegible surfaces. Distribution center operators, with the 
help of their wearable scanners, can indeed “see through walls.”

A picker in a distribution center typically carries a list of orders in 
one hand and a scanning gun in the other. To alleviate the awkwardness 
of this arrangement and to increase the number of orders each operator 
can process in a given time period, some companies in recent years have 
adopted “voice-directed” picking systems. In such a system, rather 
than carrying a list of items to pick, an operator wears a headset with 
earpiece and receiver through which he or she receives and confirms 



Symbol's patent drawing for an inventory 
control system capable of monitoring worker 
activities. Source: Symbol Technologies, 
ªComputer and/or scanner system mounted 
on a glove,º U.S. Patent 5,514,861, 1996, 4.
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instructions. The headset is connected to a small computer holstered 
at the waist that is in turn connected to the larger DC network. After a 
setup process using voice recognition software, the operator communi-
cates by voice with a computer program. A synthesized voice directs the 
worker to different locations in the distribution center, prompting him 
or her to pick certain quantities of particular items. The worker then 
vocally confirms the completion of each task. This approach is pop-
ular with managers, who cite improvements in both the numbers of 
orders processed and their handling accuracy. Voice-directed picking 
also allows operators to work both “hands-free” and “eyes-free,” since 
they communicate primarily in an audible format.19

In promotional videos for Dematic, a materials handing company, 
voice-directed picking software is introduced and explained in a way 
that quickly humanizes its features. According to one video’s narra-
tion: “The system is designed to tell you, step by step, exactly what 
needs to be picked for every order. You don’t need a list, so your hands 
are free to pick the order. . . . Just like you recognize the voice of a good 
friend on the phone, the system learns your voice. It knows how you 
pronounce words.”20 However, in spite of these claims of familiarity, it 
is not another human delivering orders, but humanlike speech synthe-
sized and delivered by a disembodied source. Voice-directed picking 
shifts authority away from DC supervisors and places it in the software 
system. This shift is rendered plainly in a promotional video in which 
the narrator refers to this inventory control software as “The Voice.” 
For example: “The Voice will send you to a pick location. Once at the 
correct location, you can either say the check digit number, scan the 
location bar code, or scan the product ID. This verifies that you are at 
the correct picking location. The Voice will tell you how many units to 
pick.”21 With authority placed in the software, control is transferred 
from local floor managers to another unknown and remote site. In the 
case of Walmart, inventory data and models are stored and processed 
in the home office in Bentonville. This distance makes it increasingly 
difficult for operators to engage the system, because they have nobody 
to talk to.

Some companies are trying to humanize the synthesized verbal com-
mands in voice-directed picking. The company Lucas Systems, Inc., in 



A sequence of still images from a Dematic 
promotional video about voice-directed pick-
ing. Source: Dematic, Inc., ªVoice-Directed 
Picking,º promotional video.
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partnership with Motorola, developed the Jennifer VoicePlus voice- 
directed picking system, whose dialogue opens this chapter. This sys-
tem of software, voice synthesizers, receivers, and scanners is not only 
humanized but also gendered. According to one Lucas spokes person, 
“We’ve named, or termed, our system ‘Jennifer’ to kind of give the tech-
nology a bit of a human look and feel and sound. And Jennifer is kind of 
like having a supervisor stand over your shoulder. So as you’re a worker 
out on the floor, wearing your headset you have someone speaking into 
your ear telling you where to go and what to do.”22 Operators are trained 
to compete with their own previous performance records in order to 
constantly improve. The software system can also indicate how much 
work remains in a job or how fast the operator is picking. The oper-
ator can access this information by asking, “How am I doing?” One 
employee in the promotional video gushes, “You just have to listen to 
where Jennifer tells you to go, go get the product, and put it in the tote. 
And there’s no way of making errors with Jennifer because you give her 
a number that tells her that you’re at the right location.”23

Location confirmation is one type of sustained feedback necessary 
in this kind of picking system. Jennifer’s voice has a metallic shimmy as 
it breathlessly relays strings of numbers, verifications, questions, and 
commands. As speed remains an obsession, the voice speaks quickly, 
almost without pauses between words. Here is a sample exchange 
between an employee and Jennifer:

jennifer: Sixonethreefour.
employee: Nine four three.
jennifer: Pickoneinnerpackofsix.
employee: Grab one.
jennifer: Oneinnerpackgrabbed. Pickthreeeach.
employee: Grab three.
jennifer: Bravo, putfiveeach.
employee: Eight seven, put five.
jennifer: Alpha, puttwoeach.
employee: Five eight, put two.
jennifer: India, puttwoeach.
employee: Seven zero, put two.
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jennifer: Sixonethreeone.
employee: Seven six four.
jennifer: Pickoneeach.
employee: Jennifer, what is item.
jennifer: Itemonezerozerofivesixeightninesix.
employee: Grab one.
jennifer: Bravo, putoneeach.
employee: Eight seven, put one.24

This seemingly nonsensical conversation is a precisely encrypted 
exchange but also a kind of training session as Jennifer directs the 
employee to operate more like a machine. Such feedback mechanisms 
are familiar tools of the disciplined institution, from Robert Owen’s 
experiments in self-assessment to the scientific management of a 
Taylorist shop floor to the cybernetic entanglements articulated by 
Norbert Wiener.25 However, feedback in this case is not a matter of 
reciprocal calibration but a unilateral and ceaseless stream of numbers 
posed as questions and correctives. If wearable scanners help work-
ers see like computers, voice-directed picking helps them operate like 
computers.

Since the communication is audible rather than written and one 
program can be scaled up to a large number of employees, the econo-
mies of scale allow for a great degree of customization while lowering a 
com pany’s need to invest in or train employees. Southeast Frozen Foods 
offers one example of the flexibility of a voice-directed picking system.26

Some of the company’s distribution center workers speak English and 
others speak Spanish, and the voice system, made by Vocollect, can be 
easily adapted to communicate in operators’ native languages. Work-
ers do not need to read the labels on the cartons, they only need to 
recognize the numbers and scan the bar codes. In this sense, the com-
puter system demonstrates a greater capacity for communication with 
 workers than many human managers. Another example comes from 
an article in Logistics Management that profiles a supplier’s use of 
voice-directed picking. The supplier’s vice president of logistics states: 
“The main reason we like voice is because it isn’t hard-wired or con-
fined to a specific location such as pick-to-light. . . . We also find voice 
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to be faster than RF and not as cumbersome; but perhaps the best part 
was that it is hands-free and eyes-free.”27 Like logistical systems more 
generally, voice-directed picking is neither confined to a place nor gov-
erned by a visual regime, and this in turn allows for easier accumula-
tion and liquidation of resources, human or otherwise.

Voice-directed picking’s actual hardware includes standard com-
munications equipment. Workers receive instructions and vocalize 
confirmations through headsets. But they are not speaking to a human 
at the other end of the communications channel. Rather, their confir-
mations are part of a feedback process in which their voice signals are 
translated to signals understandable to the voice recognition software, 
the responses are processed, and in turn they are translated back into 
signals comprehensible to humans. In this sense, operators are not 
“talking” to “The Voice” but are entering data into a set of algorithms 
that provide responses. Managers praise voice-directed picking sys-
tems for the ease with which operators can learn to use them. Workers 
can be trained in a matter of hours rather than the days or even weeks 
required for other systems. Thus there is little incentive for compa-
nies to invest in their employees. Since fewer resources are necessary 
to bring new employees to a satisfactory performance level, voice- 
directed systems significantly diminish the consequences of high turn-
over. Workers, like the software that commands them, can be replaced 
quickly, with only limited and temporary reductions in productivity. 
The new forms of literacy demanded of DC workers are impossible 
to achieve without the aid of some kind of augmenting technology to 
mediate between computers and humans.

Logistical Environments Demand  
New Forms of Mobility

Logistical environments pressure workers to adapt to new commu-
nications regimes and to adopt new forms of mobility. Distribution 
centers, in keeping with the traits of logistics, imagine and calculate 
space volumetrically. In the same way that a container ship’s manifest 
locates merchandise in three coordinates, the contemporary automated 
or semiautomated logistical environment locates wares vertically as 



Voice-directed picking systems allow distri-
bution center employees to work with both 
hands free. This often results in increased 
pressure on workers to meet escalating 
performance standards. Source: Vocollect, 
Inc., ªVoice-directed portable terminals 
for wireless communication systems,º U.S. 
Patent 8,128,422, 2012, 2.
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well as horizontally. This shift from surface to volume results, in part, 
from the pressure to maximize real estate investments by lowering 
the cost per unit area as well as by improving the efficiency of opera-
tions. Moreover, developments in picking and conveyance technology 
have required building design to evolve in response. The mechanisms 
used to move human pickers through space signal these workers’ nearly 
complete absorption into the logistical apparatus.

A device known as a pallet truck or pallet jack enables an operator 
to move and place large quantities of goods that would otherwise be 
impossible for one person to lift or carry. During World War II, the 
military popularized the now ubiquitous shipping pallet to aid in the 
allocation and shipment of matériel and other provisions. The pallet 
became a crucial module in military logistics operations because plan-
ners and suppliers could depend on its standard format. As long as 
things to be shipped were placed on and secured to pallets, it could 
be trusted that they would fit into vehicles for transport in the most 
efficient way.28 Often arriving at a distribution center on pallets, some 
merchandise must be broken down into smaller units and routed on 
the DC’s conveyor system to the appropriate holding area, where they 
wait to be picked to fulfill an order. In other cases, pallets remain intact 
and are transported to the appropriate part of the distribution center 
from which the merchandise they hold can be picked directly.

In all cases, these large and heavy modules must be moved through 
the space of the facility, a need fulfilled largely by an array of pallet 
transports. The hydraulic pallet jack is the most basic configuration. 
The operator slides the forks of the jack between the pallet stringers 
and pulls down on the steering column to lift the pallet high enough off 
the ground to move it. A press photograph from pallet truck manufac-
turer Crown, showing operators using pallet trucks to load and unload 
pallets from trailers attached to loading docks, illuminates the inte-
riorizing conditions of the distribution center. The rolling doors that 
seal the backs of the loading docks are visible, as is the inside of each 
trailer—basically understood as another space of the distribution cen-
ter. In fact, as the rolling doors stay closed when there are no pallets to 
load or unload, it is not inconceivable that the trailers are on the other 
side of the doors at all times. The fact that the bodies in the image are 



Pallet trucks from Crown augment the 
movement of heavy inventory. In this case, 
distribution center workers load pallets into 
waiting trailers through loading bay doors. 
Source: Crown PC 4500 Series brochure.

Interior view of one of Walmart's ªHigh 
Velocity Distribution Centers,º where a 
mechanized pallet truck operator loads 
goods into a  trailer. Source: Wal-Mart 2007 
Annual Report, 17.
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obscured by the technology they inhabit is also significant. An ear-
lier image from a 1949 materials handling manual in which a range of 
trucks are rendered in silhouette presents this even more plainly. In 
one case, that of a high-lift platform truck, the figure of the driver is 
literally fused with the body of the vehicle and capable of delivering 
several hundred pallets per hour.

Crown makes a range of products for transporting palletized mer-
chandise, including what it calls stockpickers. These devices, a hybrid 
of pallet truck and loader crane, prefigure another family of semi-
automated high-density materials handling equipment sometimes 
referred to as man-on-board automated storage and retrieval systems 
(ASRS). In using a stockpicker, an operator occupies a cab connected 
to a crane and rail system that moves between aisles both vertically 
and horizontally. In the case of man-on-board ASRS, the operator can 
manually direct the cab, but the picking order sequence more often 
dictates movement. The mechanism, outside the control of the oper-
ator, moves the cab to the appropriate inventory position and the 
operator picks the correct number of units before signaling to the 
system to move to the next point. The operator spends the day sus-
pended between two high-density storage shelves, being shuttled back 
and forth and up and down as orders are fulfilled. Suggesting another 
kind of radical incorporation, the operator is mostly controlled by the 
central network in that not only are the operator’s movements and 
actions determined by an external set of directives, but also the person 
is physically transported to each location by the mechanical force of 
the crane. Whereas the mobile stockpicker remains identifiable as a 
vehicle that an operator can enter, exit, and drive around, the picking 
crane is much more a piece of the building in that it both dictates the 
actions and controls the movements of the operator. An image from 
Dematic’s systems overview brochure shows three aisles, each with a 
cab and operator. These three units move horizontally and vertically as 
their occupants take inventory units from very high shelves and place 
them in order trolleys. In some cases, the human inhabitants of such 
systems are almost impossible to discern.



Diagram suggesting the augmentation of 
power truck operators by their vehicles. 
Source: Material Handling Institute, Mate-
rials Handling: Techniques, Case Studies, 
Equipment, Proceedings of the Third Annual 
Materials Handing Conference, Philadelphia, 
Pennsylvania, 1949 (New York: American 
Society of Mechanical Engineers, 1949).

An early version of a man-on-board picking 
crane, in which the operator becomes part 
of the building system. Source: Jolyon Drury 
and Peter Falconer, Building and Planning 
for Industrial Storage and Distribution, 2nd 
ed. (London: Architectural Press, 2003). 
Courtesy of The Robert Elwall Photographs 
Collection, British Architectural Library.
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Logistical Environments Demand  
New Human–Machine Assemblages

Distribution centers are environments in which many necessary func-
tions are automatically executed. Yet, because of their size and nature, 
these buildings still require human labor to operate. The difficulty in 
modeling the demands of the inventory system also makes optimiza-
tion a special challenge. Likewise, the economy of human labor for car-
rying out simple tasks, like moving small boxes, continues to trump 
that of machines, which could do these jobs but only at considerable 
cost and possible obsolescence. By accepting that the goods Walmart 
handles can be understood as both information and material, the dis-
tribution center functions more as a processing device than as a store-
house or a place of inhabitation. Broadly considered, these automated 
buildings function much in the same ways that early theorists of com-
puters described those arrangements: “a wide class of calculating, 
data-processing, and information-storage-and-retrieval machines.”29

In a typical distribution center, workers experience direct and sus-
tained contact with machines and a ceaseless stream of information. 
Is this not an overwhelming condition? In Understanding Media: The 
Extensions of Man, Marshall McLuhan asserts that media function as 
extensions of human thinking and feeling and thus as a sort of defense 
mechanism that people use to cope with the increasing hostility and 
intensity of a world characterized by media saturation:

Any invention or technology is an extension or self-amputation of our 
physical bodies, and such extension also demands new ratios or new 
equilibriums among the other organs and extensions of the body. . . . To 
behold, use or perceive any extension of ourselves in technological form 
is necessarily to embrace it. To listen to radio or to read the printed page 
is to accept these extensions of ourselves into our personal system and 
to undergo the “closure” of displacement that follows automatically. It 
is this continuous embrace of our own technology in daily use that puts 
us in the Narcissus role of subliminal awareness and numbness in rela-
tion to these images of ourselves. By continuously embracing technolo-
gies, we relate ourselves to them as servomechanisms.30

Through this idea of servomechanism, McLuhan posits that the 
developing relationship between media and humans continuously 



Press photograph of Dematic's  automated 
storage and retrieval system (ASRS). 
 Courtesy of Dematic, Inc.
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transforms both.31 Writing a few years earlier, computer scientist 
J. C. R. Licklider anticipated McLuhan’s argument in his assessment 
of the possibilities of new media technologies. Licklider’s 1960 essay 
“Man–Computer Symbiosis” crystallized several ideas about the 
future of computing and offered a new understanding of the potential 
of interactive computing.32 Licklider made the case for a closely linked 
relationship between humans and computers, where the two operate 
as a single entity with a seamlessly integrated interface that allows for 
faster and more effective decision making. He perceived humans and 
machines to be complementary in nature and argued that large orga-
nizations and companies were too reliant on labor-intensive calcula-
tions and time-consuming preparations. Predicting that “computing 
machines will do the routinizable work that must be done to prepare 
the way for insights and decisions in technical and scientific think-
ing,” Licklider anticipated that in the same way industrial automation 
allowed for the routinization of manual labor, computers would enable 
new forms of management pertaining to information.33

For Licklider, the optimal human–computer interaction would be 
one in which the computer would do the labor and the human would 
do the “thinking.” While this relationship animated much of the dis-
course around computing technology, the opposite scenario, where the 
roles are reversed, quickly provoked anxiety in the popular imagina-
tion, as is apparent in such 1960s films as Fail Safe (1964) and 2001: A 
Space Odyssey (1968). In the case of Walmart, whose daily operations 
are characterized by an enormous amount of information management, 
the computer is actually performing many of the decision- making 
duties along with labor-intensive calculations. Because Walmart’s 
supplies are so carefully calculated, the company makes decisions 
about where to route different goods based on inventory models devel-
oped by the retailer’s extensive data-mining operations. What the 
computer cannot do is manage the physicality of the merchandise. It 
can locate the goods and determine where they should go, but it cannot 
execute the repetitive and labor-intensive tasks of selecting them and 
transporting them to the desired locations. It needs humans for this. 
Humans  currently—and will for the foreseeable future—outdo com-
puters in flexibility, agility, and economy.34 This reliance on humans 



This illustration for a patent for the 
ªIntrabody Information Transfer Deviceº 
shows how the human body relays signals 
with a communications network. Source: 
Nippon Telephone and Telegraph Company, 
ªIntrabody Information Transfer Device which 
transfers a signal via a human body,º U.S. 
Patent 6,223,018, 2001, 6.
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by the computer to do the routinizable tasks that it is incapable of 
doing itself constitutes a reversal of the roles assigned by Licklider. 
Instead of the computer serving as the laboring “body” for the think-
ing human “head,” the opposite is true. The servers in Bentonville are 
dependent on their organic counterparts to ensure that operations run 
smoothly. Combining McLuhan’s version of extension and Licklider’s 
symbiosis presents a new understanding of the inhabitants of these 
large distribution centers: they are not workers or decision makers 
or mechanically extended subjects but a collective servo-organism. 
If the machinic output in a servomechanism is disproportionately 
larger than the organic input, then in the case of the distribution cen-
ter the machinic input is relatively small while the organic, human 
labor it prompts is extensive. In the same way that fixating on indi-
vidual Walmart stores obscures the company’s networked activities at 
a larger scale, focusing on a single worker and his or her augmenting 
technology obscures a much broader network of machinic logics acting 
in unison and governed by data generated by the mundane decisions 
of everyday life.
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5  TERRITORY

Management City

IN 2005, THE NEW YORK PUBLIC LIBRARY sold the 1859 painting 
Kindred Spirits, by Asher B. Durand, to expand its endowment. New 
York’s Metropolitan Museum of Art and the National Gallery of Art 
in Washington, D.C., in a joint effort, were the favored bidders going 
into the auction. To the surprise of many, they were outbid by a pri-
vate party, Alice Walton, who purchased the painting for more than 
$35 million as part of her effort to develop one of the premier collec-
tions of Americana in the country. In commenting on the purchase, 
Rebecca Solnit referred to Durand’s painting as “a touchstone for a 
set of American ideals that Wal-Mart has been savaging” and went 
on to suggest that Alice Walton was “turning hallowed American art 
into a fig leaf to paste over naked greed and raw exploitation.”1 Wal-
ton’s collection is housed in Crystal Bridges Museum of American Art, 
a complex that opened near downtown Bentonville in 2011. Art histo-
rian Michael Leja, in a review of the museum and its collection, points 
to a range of “axes of political interest” running through the project, 
including wealth and its relationship to art patronage, the question of 
what constitutes “American” artwork, the “redistribution of national 
artistic patrimony,” and the constitution of the museum’s audiences. 
While supporting Solnit’s position that the museum’s connection to 
the Walmart corporation “renders impossible obliviousness to the 
paradox that the brilliant experiences of nature and culture provided 
by Crystal Bridges are made possible by unenlightened and deplorable 
business practices,” Leja also observes that with its accessibility and 
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lack of pretentiousness, the museum “offers itself as a place to feel 
at home with art.” He suggests that Crystal Bridges could “contribute 
something toward easing the cultural divisions in the United States by 
making its national artistic culture more broadly shared.”2

Leja points to the “domestic” as one of the features of the museum, 
one that resonates with larger tendencies of the region as it develops 
rapidly and as its population grows. However, Leja’s comment that 
“profits from a dry goods enterprise” created Alice Walton’s wealth 
might be better put as “profits from an international logistics oper-
ator.” While logistics might not have any more to do with Walton’s 
arts patronage than Carnegie’s steel or Getty’s oil did with theirs, the 
relationship between the company’s headquarters and the nature 
of its operations is more direct. While Bentonville remains the site 
of Walmart headquarters, logistics, as area of work and habit of 
mind, decouples sites of management from sites of production. And 
Walmart’s avowedly distant location, while not an uncommon feature 
of other industries, challenges the primacy of urban sites as centers 
of power. Moreover, the region is taking shape thanks to significant 
private investment, and, although it is still in formation, it is likely to 
develop not as an open urban system but rather as a hierarchical series 
of destinations that, like logistics itself, function to produce hyper-
specified conditions through flexible, underspecified techniques. On 
one hand, Northwest Arkansas is a wealthy enclave that produces the 
image of the world imagined by its residents; on the other, the region’s 
collision between deregulation and private interests has produced 
discontinuous pockets of cultural richness amid swaths of sprawling 
commercial and residential developments. What these two versions of 
Northwest Arkansas share is the fact that they are part of a kind of ter-
ritorial form that is emerging, driven by private interests and detached 
from the historical form of the industrial city.

Walmart is a global company, yet its management operations remain 
concentrated in a relatively remote corner of the United States. Ben-
tonville, however, demonstrates a diffuse set of urban conditions that 
are shaped by demographic shifts, cultural influx, infrastructural 
investment, burgeoning tourism, and elevated lifestyle expectations. 
The Northwest Arkansas Metropolitan Statistical Area (NWA MSA)—



Aerial view of Crystal Bridges Museum of 
American Art with surrounding woods. Down-
town Bentonville is out of frame, near the 
upper right portion of the image. Photograph 
by Timothy Hursley. Courtesy of Timothy 
Hursley.

Kindred Spirits as installed in Crystal Bridges 
Museum of American Art, 2015. Photograph 
by the author.
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or the Fayetteville–Rogers–Springdale Metropolitan Statistical Area, 
as the region is officially designated by the U.S. Census Bureau— 
is home to the highest concentration of management professionals in 
the United States.3 This monoprofessional landscape is undergoing 
processes of diversification in order to be more resilient while at the 
same time it is changing the lifestyle expectations of residents of the 
historically rural region. As a result of increased demand, attention, 
and investment from people like Walton and organizations like the 
Walton Family Foundation, the region has seen an increase in access, 
transportation options, cultural offerings, luxury housing develop-
ments, and tourism levels, all catering to a generally affluent clien-
tele. While such changes are familiar indicators of urban vitality, they 
have developed in Northwest Arkansas without reference to a historic 
urban center. Indeed, the region has few of the things often associated 
with the establishment of cities. There are no huge deposits of nat-
ural resources nearby, and while there is an available labor force, its 
size is not significant compared to the labor forces found in other sites 
of industrial concentration (e.g., Detroit, at one point). Nor does the 
region offer especially strategic location (like Chicago, for example). 
Walmart’s managerial operations, of course, do not require a large con-
centration of labor, because most of the company’s labor is distributed 
throughout its territorial and architectural holdings. Rather, North-
west Arkansas is reserved for the managerial elite of Walmart and hosts 
managers from its national and global operations.4 In catering to this 
group, the region has generated discrete urban forms with specific cul-
tural, culinary, entertainment, recreational, religious, commercial, and 
medical functions, but these are manifest as closed systems. This form 
of urbanism does not develop through the piecemeal infill of infrastruc-
tural zones; rather, it happens in large and specific chunks. Even the 
part of the city that gestures toward proto-urban conditions is itself 
a thematized version of the conditions it seeks to produce, emulating 
instead of generating. While the adjacencies and morphologies active in 
the NWA MSA could yield altogether new forms of aggregation, urban 
form, cultural production, and so on, they must remain vigilant if they 
do not want to be overwhelmed by the overdetermining tendencies of 
logistics to flatten, smooth, lubricate, and disperse.
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Sam Walton was a systems builder, and his heirs, the current 
Walmart leadership, are continuing his efforts at a range of scales.5

Thomas Hughes suggests that

the systems builders, like Ford, led us to believe that we could rationally 
organize the second creation [of the world] to serve our ends. Only after 
World War II did a handful of philosophers and publicists whom we now 
associate with a counterculture raise doubts about the rationality and 
controllability of a nation organized into massive military, production, 
and communication systems. Their doubts increased as the nation’s 
technological pre-eminence waned.6

However, in spite of the identification of changing attitudes about 
technological progress, this was exactly the period in which Walmart 
was ascending, buoyed by a faith in rational control. While Sam and 
Helen Walton were committed to working in small towns and rural 
communities, theirs was more of a regional attachment, and the arrival 
in Bentonville was a result of circumstance and opportunity. Wal-
ton opened Walton’s 5–10 as a Ben Franklin franchise in Bentonville 
in 1950 and began working on plans for expansion. He then opened 
another store in Fayetteville, this time not as a franchise and also as 
one of the first self-service variety stores in the country.7 A series of 
other variety stores followed before Walton shifted his focus to a dis-
count retail model, which used lower margins and higher volumes. 
Through a risky self-financed venture, Sam Walton and his brother 
Bud opened the 16,000-square-foot Wal-Mart Discount City on July 2, 
1962, in Rogers, Arkansas, a few miles from Bentonville. Walton con-
tinued to expand his operation, building eighteen Discount City stores 
in the region through the rest of the decade. In order to keep volume 
high and prices low, he had his own distribution facility and head-
quarters built south of downtown Bentonville in 1969. It comprised 
60,000 square feet of distribution space and 12,000 square feet of 
office facilities.8 Moreover, because the company had to rely on its 
own distribution network to serve the small towns and semirural loca-
tions within the region, Walmart grew concentrically, with each ring 
of growth reinforcing the centrality of Bentonville while further elab-
orating its logistics network. A map showing the retailer’s locations 
is proudly displayed in each year’s annual report, with Bentonville 
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indicated prominently. With the absence of other forms of corporate 
legibility, the map itself becomes a kind of mascot for Walmart, in 
which the image of the corporation’s territory is repeatedly broadcast 
as a way to cement imperatives of expansion and growth as part of the 
company’s primary values and corporate imagination.

As Walmart eventually became a national and then international 
corporation, Sam Walton never indicated that the company would 
relocate its headquarters. Moreover, the location was well suited, 
according to most accounts of Walton’s life, to the values that he 
espoused and the activities he enjoyed, including community service, 
hunting and being in the outdoors, religious observance, and the fly-
ing of small aircraft. Cultural patronage and appreciation appear to 
have interested Walton in only minor ways, if at all. Walton’s philan-
thropy, such as it was, was mainly directed toward the promotion 
of Christianity and free enterprise. However, he shared with other 
industrialists such as Thomas Edison, Henry Ford, and Thomas J. 
Watson Sr. a commitment to organization and management in pur-
suit of growth and production. In contrast to the production systems 
of companies like Ford (and, to some extent, the communications 
systems of companies like IBM), the circulatory system of Walmart’s 
logistical operations was diffuse and remote by nature, thereby dis-
tancing the firm’s head quarters operation from the sites of its activ-
ities. Of course, as Ford’s operations grew, satellite factories and 
towns followed, but the historical relationship between place and 
production connected the intellectual labor of management with the 
physical labor of production. Likewise, there is no small number of 
corporations overseeing global operations from remote sites. The 
difference in Walmart’s case, as wrought by the logistical, is in part 
that its network is fundamentally physical. While other paradigmatic 
twentieth-century corporations tended to locate their primary oper-
ations based on opportunity or necessity, Walmart’s location in Ben-
tonville was the result of coincidence and reinforced by stubborn-
ness. Logistical systems—systems of management and circulation 
of things in time and space—are fundamentally distributed, remote, 
externalized, and risk-averse enterprises. While manufacturing and 
production concerns exist with a logistical network, these might be 



Walmart consistently includes maps in its 
annual reports that show its current store lo-
cations. These examples from 1975, 1979, and 
1981 show the company's early growth within 
its home region. Sources: Wal-Mart Stores, 
Inc. 1975 Annual Report, 1975, 3; Wal-Mart 
Stores, Inc. Annual Report 1979, inside front 
cover; Wal-Mart Annual Report 1981, 25.
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outsourced to suppliers, who would be more actively involved in 
sourcing and transforming raw materials and assembling them into 
finished products. This matters for questions of location because the 
headquarters of the firm need not be proximate to its sites of pro-
duction in the way that Henry Ford found it necessary to combine 
managerial and productive locations in his River Rouge Plant. With 
a company like IBM, human rather than material resources were a 
 significant factor in corporate locations.9 In the case of Walmart, 
at least in its first few decades, the retailer preferred to hire man-
agers locally and promote internally, and it relied on locally available 
 personnel.

Bentonville is a symbolic site for Walmart’s managerial elite (and 
probably for many of its 2.2 million employees) and a site of man-
agement at a distance. Over the years, Walmart headquarters has 
expanded to include a larger distribution center, additional office 
buildings for its various divisions (e.g., one building is dedicated to 
logistics and another to transportation), additional data centers, 
printing facilities, a fitness center, the Sam Walton Development 
Complex, and, of course, the Walmart home office, typically referred to 
without the definite article as simply “home office.” Less than a mile 
south of the town’s central square, the current headquarters building 
was built to include a large auditorium to accommodate the growing 
number of managers expected to attend Saturday meetings. The U.S. 
Census Bureau estimates that Bentonville’s population in 2014 was 
41,613, up from the 2006 population of 28,500.10 As the town both 
grows in population and is increasingly cemented as the managerial 
and cultural center of the world’s largest corporation and employer of 
two million people, this intersection produces different versions of the 
city itself.

To a Walmart supplier or manager from out of town, the experience 
of visiting Bentonville is something like entering a Walmart theme 
park, in which strings of meetings are punctuated with trips to the 
Walmart Museum, which features a re-created soda fountain and five-
and-dime storefront selling nostalgic treats. A tourist’s itinerary might 
include a trip to Crystal Bridges Museum of American Art, designed 
by Moshe Safdie, a stay at the Deborah Berke–designed 21c Museum 
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Hotel, and perhaps a meal at one of the new restaurants emphasizing 
seasonal and locally sourced ingredients. Walmart employees living in 
Bentonville are likely to be part of a managerial echelon, and some are 
among the many company executives to have benefited from the retail-
er’s profit-sharing programs. They might live in one of the region’s 
many gated communities and do their shopping at the experimen-
tal Walmart formats, including the retailer’s forays into convenience 
stores (Walmart 2 Go) and “order and collect” locations, in which food 
orders can be placed online for in-store pickup. According to promo-
tional literature from the Northwest Arkansas Council, residents of 
the region benefit from top-quality educational, cultural, recreational, 
and professional opportunities, all at affordable prices.11 Employees of 
Walmart who live in the region might, as Sam Walton did, go to church 
with executives from J. B. Hunt, a leading logistics company, and 
from Tyson Foods, “the world’s largest protein producer.”12 Suppliers 
and others affiliated with Walmart but not employed by the retailer 
directly might be settled more tentatively in the region. As perhaps 
the sole representatives of their respective companies, they likely have 
offices in one of the many “vendorvilles” in the region and spend their 
days there or meeting with Walmart buyers and negotiating ways to 
keep margins high while still satisfying the retailer’s exacting demands 
and imperatives to constantly lower costs. These residents might also 
live in new developments, but perhaps not one of the more exclusive 
gated communities. If they are not likely to be staying permanently, 
they might choose to take up residence in one of Bentonville’s many 
“extended stay” hotels. Whatever their circumstances in the region, 
Walmart suppliers and members of the company’s new managerial 
classes have relocated from throughout the world, bringing with them 
specific sets of cultures, values, and lifestyle demands.13

Such growth is partly the result of long-term visions for infrastruc-
tural improvements that began in the 1990s. These include the devel-
opment of the business-oriented and promotional Northwest Arkan-
sas Council, a lobby to extend interstate highway connectivity, and a 
campaign to build a new regional airport. Sam Walton began some of 
these initiatives, and since his death in 1992 his children, especially 
Alice Walton, have continued many of them while adding their own. 
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The Walton Family Foundation, for example, includes “home region” 
as one of its three investment priorities, along with K–12 education 
and the environment. The mission of the foundation’s Home Region 
Program is “to honor the Walton family’s special and ongoing commit-
ment to Northwest Arkansas where they launched an iconic Ameri-
can business success story by creating and sustaining long-term eco-
nomic development for residents and businesses in the area; and, to 
enhance the educational and economic development opportunities in 
the Arkansas and Mississippi Delta Region.”14 As part of this goal, the 
foundation identifies four areas of strategic priority: education, arts 
and culture amenities, economic development, and “sense of place.” 
While not defined explicitly, the last category involves attracting more 
residents to the region and includes initiatives related to expanding 
green space, recreation networks, public transportation, and active 
downtowns. In The Image of the City, Kevin Lynch suggests that “by 
appearing as a remarkable and well-knit place, the city could provide 
a ground for the clustering and organization of these meanings and 
associations.” Thus, according to Lynch, a city that “appears” well 
organized and visually coherent “enhances every human activity that 
occurs there, and encourages the deposit of a memory trace.”15 While 
Walmart has been accused of undermining these aspects of some cities 
through its business practices, they remain active in Bentonville itself 
and are actively cultivated through the theming of the main downtown 
square. Fronting the side of the square opposite the courthouse, the 
original Walton’s 5–10 houses the Walmart Museum, which includes 
“Mr. Sam’s” meticulously preserved office. While most of the books 
visible in the office are popular business and management texts, tucked 
away on the third shelf is a copy of The Image of the City.

Northwest Arkansas Is an Urban Form  
in Its Adolescence

In June 2006, the Economics and Security Committee of the NATO 
Parliamentary Assembly visited Northwest Arkansas because the com-
mittee members saw it as a “positive example of local economic devel-
opment through global business activity.”16 The delegates traveled to 
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the region to gain a better understanding of how its combination of 
geographic isolation and global connectivity were producing and affect-
ing the region’s rapid growth—largely fueled by Walmart. According to 
the committee’s report:

Wal-Mart’s extraordinary success has certainly been one of the most 
important catalysts for economic growth in North-West Arkansas. Not 
only has this high earning retail power pumped a tremendous amount of 
capital into the region, but it has also attracted representative offices of 
a range of supplier companies that simply cannot afford not to be pres-
ent in the region due to the vital role Wal-Mart plays in getting their 
products to the market. . . .

The region’s growing population and the influx of Wal-Mart ven-
dors has sparked a very dynamic local real estate market, and members 
reviewed plans for the construction of a large retail shopping centre 
close by the intersection of two important highway systems that link 
the region to the broader US economy and beyond. North-West Arkan-
sas is also located near the centre of the United States and this has only 
facilitated the movement of people to the region and the flow of goods 
through and from it.17

The NATO visit is an indicator of the region’s significant national and 
global position. However, this diffuse, remote, and, until recently, 
demographically homogeneous region shares few of the characteristics 
associated with urban areas, much less globally connected ones. For 
example, the population density of the NWA MSA is barely 150 people 
per square mile; compare that with Los Angeles’s 7,500 or Chicago’s 
almost 13,000 per square mile.18 The region is neither typically subur-
ban nor exurban, primarily because it has grown without a traditional 
urban center. Whereas earlier cities, based on aggregations of indus-
try, eventually became legible urban entities, transforming from rural 
settlements to small towns to larger cities to major cities with exurban 
conditions, Northwest Arkansas grew from a series of small towns into 
a diffuse metropolitan region that continues not to be defined by a 
central city.19

It is significant that the NWA MSA has developed not around an 
urban core but around a cluster of corporations, Walmart being the 
most dominant. Scholars who have examined conditions associated 
with market-driven growth, frequently described with terms like 
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sprawl, suburbs, and exurbs, often cast such conditions in relation 
to adjacent urban centers. Robert Lang develops this idea in his dis-
cussion of the distinction between “edge cities” and “edgeless cities” 
and in his work with Jennifer LeFurgy focusing on “boomburbs.”20 As 
Paul Knox notes, Lang and LeFurgy define “boomburbs” as “suburban 
jurisdictions with more than 100,000 residents that have maintained 
double-digit rates of population growth between 1970 and 2000.”21

These processes are evidence of shifting urban dynamics and high-
light the speed with which some regions are growing, often driven 
by new economical engines around skilled technology-sector jobs. A 
Brookings Institution study categorizes an “exurb” as having at least 
20 percent of workers commuting to an urbanized area, a growth rate 
that exceeds the average for the related metropolitan area, and hous-
ing density of 2.6 acres or more per unit.22 Once again, the relationship 
to a metropolitan area is a defining feature of this kind of settlement 
pattern.23 Anthony Flint suggests that exurban residents are “lead-
ing a self-contained life, with work at an office campus and big-box 
stores along a commercial strip all requiring lots of motoring.”24 How-
ever, the notion that the exurban conditions in Northwest Arkansas 
exist in isolation is complicated by the migration patterns catalyzed 
by Walmart. Marjorie Rosen describes how “in recent years Wal-Mart 
executives and suppliers have immigrated here from such big cities as 
Chicago, New York, and L.A., and from countries as far-flung as India, 
Mexico, and Peru” and goes on to point out the religious diversity 
of the region’s population, which includes Jews, Hindus, Muslims, 
and Mormons. She also notes the area’s significant Hispanic, Laotian, 
Marshallese, and African American populations, not to mention, of 
course, white Christians, the dominant demographic until recently.25

And even though Rosen associates the area’s physical traits with the 
conditions of sprawl cited above, she also suggests that “Bentonville 
may be in the process of learning.”26 While Bentonville and the NWA 
MSA seem to perpetuate the image of commercial-driven exurban 
sprawl, the area’s social and cultural mix, its historical development, 
and the significant resources available to it all suggest a version of 
urbanization that merits some attention for the new configurations it 
might yet generate.27 At the same time, the ways in which the region 
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is developing tend to propagate discrete and closed urban systems 
that build in a range of barriers, thus impeding the congestion that 
often characterizes urban experience. The tendency of the logistical to 
deploy underdetermined forms in pursuit of overdetermined results 
is also active in the NWA MSA.

Northwest Arkansas remained primarily agricultural and rural 
until the economic shifts that occurred after World War II resulted 
in increased movement toward the region’s small towns.28 The condi-
tions that arose reflect, in some ways, what Robert Fishman charac-
terizes as a “technoburb,” a new form of urbanization in which “res-
idents look to their immediate surroundings rather than to the city 
for their jobs and other needs; and . . . industries find not only the 
employees they need but also the specialized services.”29 However, 
settlement patterns in Northwest Arkansas developed in relative iso-
lation and often around shared values related to self-reliance. More-
over, as the closest large cities are Tulsa, Oklahoma City, and Little 
Rock (115, 220, and 214 miles away, respectively), there was never a 
major urban center to which Bentonville could be considered “sub” or 
“ex.” In the case of technoburbs, in Fishman’s characterization, even 
if they tend to develop some autonomy, they are still defined relative 
to some kind of preexisting dense urban center, especially an image of 
a distant “historic core.”30 The implication is that technoburbs, how-
ever opposed they might be to historic suburbs, remain subservient 
to the centralized concentrations of large U.S. cities. This is reiter-
ated by Saskia Sassen in her essay “Why Cities Matter”: “The more 
these [information] technologies enable global geographic dispersal 
of corporate activities, the more they produce density and central-
ity at the other end; the cities where their headquarter functions get 
done.”31 The NWA MSA frustrates some of these assessments because 
it performs as a technoburb in Fishman’s formulation yet it is not 
defined in relationship to an existing city center, nor does it benefit 
from the kinds of incentives that Fishman and Sassen describe. In the 
case of Walmart, the world’s largest company and a geographically 
dispersed corporation, its “other end”—while certainly a concentra-
tion of power and technology—is not part of a global city and shares 
few traits with historic and concentrated urban cores. When asked if 
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the company would ever consider leaving Bentonville, Sam Walton 
responded:

Move from Bentonville? That would be the last thing we [would] do 
unless they run us out. The best thing we ever did was to hide back there 
in the hills and eventually build a company that makes folks want to find 
us. They get there sometimes with a lot of trepidation and problems, 
but we like where we are. It’s because of the work ethic, because of the 
chemistry of the people up there and the support we get. We’re much 
better off than if we had gone to Chicago.32

While Walmart operates in the mainstream of the market, its geograph-
ical position is peripheral. However, with the completion of the North-
west Arkansas Regional Airport (which includes the Alice L. Walton 
Terminal Building), the extension of Interstate 41, and the opening of 
Crystal Bridges Museum, the NWA MSA is taking shape as an urban 
configuration of its own making and in its own image—that is, not in 
reference to a historic urban center, not because of a concentration of 
material or energy resources, and not because of a significantly strate-
gic location. Logistics and the habits of mind formed around it, while 
not expressly responsible for Walmart’s genesis in Northwest Arkan-
sas, have allowed it to remain there and to thrive.

The circumstances that contribute to Walmart’s home location and 
the reluctance of its executives to move run counter to many of the 
ways that economists and geographers identify or predict the logic 
of business location. As Paul Krugman writes, “Firms want to locate 
where market potential is high, that is, near large markets. But mar-
kets will tend to be large where lots of firms locate. So one is led nat-
urally to a consideration of the possibility of self-reinforcing regional 
growth or decline.”33 In Walmart’s case, Bentonville was one small-
town option among many, and its remoteness was appealing to Sam 
Walton in a categorical way. It also allied Walmart with the kinds of 
towns that the company sought to create a presence in, especially in 
its first decades, when it was able to establish a market in rural areas 
of the United States where few thought it was possible. Transport has 
remained a significant part of the region’s commercial history. Both 
John Tyson and Johnnie Bryan Hunt started here, the former going 
on to develop Tyson Foods and the latter to found J. B. Hunt.34 The 
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historical connections to transport align with Walmart’s own empha-
sis on logistics and with its tendency to look to the logistics and 
transport division when promoting senior leadership. Transport is a 
peculiar kind of industry in that it is fundamentally nomadic and not 
bound to any center, instead remaining perpetually in between points.

Walmart is a regional thinker and actor, even if the NWA MSA 
scrambles relationships between region and building, town and infra-
structure. Jane Jacobs quipped that “a region is an area safely larger 
than the last one to whose problems we found no solution.”35 The hint 
of isolationism identifiable in Walmart’s attachment to Bentonville 
brings with it an air of entrenchment, perhaps in recognition of what 
David Harvey calls “territorial competition,” which he asserts “plays 
a crucial role in the progress of capital accumulation.”36 In addition 
to a problem of scale (and of scalar categories), there is a problem of 
imagination. As Fishman has pointed out, as neither celebration of nor 
apology for sprawl conditions, the problem is that it remains in its 
adolescence: “The case for the techno-city can only be made hesitantly 
and conditionally. Nevertheless, we can hope that its deficiencies are 
in large part the early awkwardness of a new urban type. All new city 
forms appear in their early stages to be chaotic. . . . Sprawl has a func-
tional logic that may not be apparent to those accustomed to more 
traditional cities. If that logic is understood imaginatively . . . then 
perhaps a matching aesthetic can be devised.”37 The NWA MSA offers 
a glimpse of future forms of urbanity wrought by logistics, sharing 
increasingly common traits with other territories but more advanced 
in its development. In the same way that other historical shifts in eco-
nomic organization triggered transformation in territorial settlement 
and urban organization, the NWA MSA is demonstrative of a logistics 
economy changing urban patterns. The dynamics that Walmart’s oper-
ations manage and the physical forms that result point to an increas-
ingly common set of relationships enabled by the ability of logistics 
to untether, decouple, and smooth. To understand what is happening 
in the NWA MSA, one might bracket the idea of an imageable city (in 
spite of Bentonville’s efforts to develop its scenographic town square) 
and instead develop an idea of a territorial form that is topological and 
elastic.



above left: Bentonville, 1970. The lighter 
tones indicate buildings constructed in the 
previous decade (between 1960 and 1970). 
Illustration created by the author based on 
historical maps and aerial photographs.

above right: Bentonville, 1990. The large 
buildings at lower right are part of Walmart's 
headquarters complex. Illustration created 
by the author based on historical maps and 
aerial photographs.

bottom: Bentonville, 2010. Illustration cre-
ated by the author based on historical maps 
and aerial photographs.



Bentonville, 2015. Illustration created by the 
author based on historical maps and aerial 
photographs.
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Vendorvilles Combine the Infrastructural  
and the Commercial with the Domestic

If Walmart’s centrifugal growth patterns have prompted new ways 
of navigating larger territories, they have also produced a centripetal 
concentration of new commercial space in Bentonville itself. To help 
negotiate this ongoing pressure, suppliers have discovered the bene-
fits of maintaining a physical presence near Walmart’s home office.38

Driving south from Walmart headquarters along Walton Boulevard, 
one sees clusters of low buildings with domestic appearances that dis-
guise commercial contents. These developments, referred to locally as 
vendorvilles, serve as outposts for Walmart’s numerous suppliers who 
have found it necessary to maintain a physical presence in Benton-
ville. The buildings borrow the idiom of inexpensive, rapidly produced 
housing stock, partly reflective of the transient nature of their ten-
ants, subject as they are to the fluctuating demands Walmart places on 
them. Similarly, as these offices are rendered in a language of domestic 
architecture, they are camouflaged to some extent within their con-
text of developer-driven subdivisions of single-family houses. These 
buildings are designed to suggest domesticity, or even simply to look 
like homes, but remain tentatively settled in the commercial land-
scape of Northwest Arkansas through unfamiliar sizes, proportions, 
and volumes. The vendorville complexes also maintain a low profile 
in the way they avoid broadcasting their presence. There is limited 
directional signage, and individual vendors are indicated, if at all, only 
by corporate logos on their doors; some prefer even more anonymity. 
The buildings absorb a changing mixture of suppliers who come from 
a range of places, including large cities. The vendors bring with them 
their own habits, desires, and needs, which in turn trigger social and 
cultural transformations in the area.

The vendorville developments share the architectural language of 
strip malls, but since these office spaces are densely packed with rep-
resentatives from companies that supply merchandise to Walmart, the 
properties of their inhabitation are something like those of a collection 
of small consulates in a significant diplomatic capitol. Each of the ven-
dor buildings typically includes a vestibule with a reception desk and 



The architectural elements of ªvendorvilleº 
office parks in Bentonville often gesture 
toward domestic imagery. Photographs by 
the author.

This typical plan of a unit at the Belmont 
Business Center includes a small reception 
area by the front entrance as well as small 
offices. The open space in the upper center 
of the plan is often used as a display space 
or showroom for the supplier's product line. 
Redrawn by the author.
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occasional attendant. A small office for the corporate representative is 
usually adjacent to the entry space. Beyond the entry is a larger space 
that serves as both showroom and meeting room, where the represen-
tative hosts Walmart buyers and prices and contracts are negotiated.

The Belmont Business Center and Raintree Plaza are the vendor-
ville complexes closest to Walmart’s headquarters, directly across 
Sam Walton Boulevard. Further along the boulevard is Commerce 
Drive and another complex identified only by its address: 301 South-
west Eighteenth Street. Further south is South Walton Plaza, a com-
plex designed to include small offices but also a few housing units. 
At the time of writing, these five linear office parks were home to 174 
different businesses, each primarily concerned with attending to the 
needs of Walmart. Each of these developments has a single frontage 
and faces two or four rows of parking and another building opposite. 
The buildings at Raintree Plaza include colonnades protected by deep 
eaves and punctuated with vertical elements clad in faux cobblestone 
with a formal idiom derived, vaguely, from some distant chateau. If the 
buildings’ precise stylistic source is elusive, their overall impression 
is one of accommodating domesticity. The design of these develop-
ments masks difference through repeated building forms, themselves 
internally repetitive and large enough to generate an impression of 
abundance and variety but without specificity. In a field dominated 
by intense competition among rivals for market share or share of shelf 
space, the long, low buildings of the vendorvilles absorb and neutral-
ize these distinctions and enable individual suppliers, at the mercy 
of their largest account for most of the day, to at least return to the 
anonym ity of their offices and to the implied solidarity of business 
partners in their complexes.

Awkward corporate domesticity is most apparent in the architec-
ture and organization of South Walton Plaza, whose entry is marked 
with a ceremonial flagpole and obelisk. These offices, while similar in 
size and function to those in other complexes, are distributed through-
out the development in smaller house-like units of four to eight com-
panies, usually sharing a common entrance. The buildings’ smaller 
footprints produce more interstitial space, which is covered with 
lawns and threaded with sidewalks. This results in a kind of “backyard 
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urbanism” in which the casualness of that archetypal suburban space 
is inverted and thrust into the collective space of the development. 
The result is a continuous landscape of gas grills, air-conditioning 
units, lawns, driveways, and patios. If Raintree Plaza trades in distant 
palatial imagery, South Walton presents a domestic idiom that bor-
rows from first-generation suburbs and antebellum plantations.

Companies with a substantial stake in Walmart have started to 
open larger offices in the region. For example, Procter & Gamble, whose 
largest client is Walmart, has opened a satellite headquarters in Ben-
tonville. Similarly, Clorox, although smaller in operation, has opened 
a regional office in South Walton Plaza. The Clorox building’s hybrid 
of institutional and residential architecture includes a back patio 
crowded with gas grills and a kitchen overflowing with only  Clorox 
cleaning supplies. In Bentonville, since hospitality is part of the mis-
sion of companies like Clorox, vendor representatives work to culti-
vate stronger relationships with Walmart buyers. The vendors rely on 
Walmart as both host and guest. They know that the retailer will main-
tain the upper hand in negotiations, yet it also has a duty to its cus-
tomers to provide the product mixture that its demographic profile–
monitoring software suggests. Such corporate diplomacy unfolds in 
Walmart’s sequestered supplier meeting rooms in the Sam Walton 
Development Complex, in vendorville showrooms, and over hot dogs in 
the front/backyards of these emerging spaces of corporate domesticity. 
The vendorvilles are a symptom of the logistical, manifesting its own 
logics of discontinuity. At the same time, Walmart’s logistical exper-
tise allows the retailer to operate at a distance and to set many of its 
own terms relative to price questions. Much of what the company sells 
is fungible, and the representatives in vendorville are in Northwest 
Arkansas to argue for the value of their products over those of others.

Crystal Bridges Is Cultural Infrastructure 
and Audience Maker

The activities of Walmart in Bentonville are the results of a confluence 
of a number of factors, including the continued success of Walmart, 
the company’s sustained presence in and support of the region, the 



Territory

200

astonishing wealth of the Walton family, and the family’s continued 
investment in Bentonville. At the same time, the transformations 
happening in Northwest Arkansas reflect the discontinuous nature 
of logistics. Because Walmart’s entire operation is constituted as a 
far-flung network of distribution centers, retail outlets, highways, 
and so on, there is no actual “center” to it. Alice Walton, whose offi-
cial residence is her ranch in Texas, has devoted significant time and 
financial resources to improving Walmart’s home region. As part of 
the Northwest Arkansas Council (of which she was a founder), Wal-
ton was instrumental in developing the spur of Interstate 41 that con-
nects the NWA MSA to Interstate 40, and she was so fundamental 
to the creation of the Northwest Arkansas Regional Airport that the 
airport’s terminal is named in her honor.39 Indeed, before the airport 
was built, visitors to Bentonville, including the thousands of suppliers 
and vendors traveling there annually from places like New York and 
Los Angeles, would fly to Little Rock and then to the very small Ben-
tonville Municipal Airport. Having played crucial roles in terrestrial 
transport and aviation, Alice Walton took on a project, Crystal Bridges 
Museum of American Art, related more to cultural production than 
to infrastructure, even if the building she commissioned employs an 
idiom derived from large-scale projects like dams and bridges. When 
Walton was searching for an architect to design a facility to house her 
substantial collection of American art, a friend recommended that she 
visit the Skirball Cultural Center in Los Angeles, which was designed 
by Moshe Safdie. Walton did so and was immediately convinced; she 
began working with Safdie to develop a museum for her collection.

Crystal Bridges is part of an effort to develop downtown Bentonville 
as a place to live, do business, or visit, and the steady stream of man-
agers, suppliers, and others involved with Walmart ensures a reliable 
flow of people to the area. The entrance to Crystal Bridges is a short 
walk from downtown Bentonville through a forest path studded with 
outdoor sculpture installations by artists such as James Turrell and 
Roxy Paine, as well as Frank Lloyd Wright’s Bachman-Wilson House, 
relocated from New Jersey.40 Through this entrance, the museum’s 
extent gradually becomes clearer as one moves deeper into the com-
plex. The institution’s galleries, archives, library, education spaces, 



Back and front covers of promotional 
material highlighting airline connectivity  
and the Alice L. Walton Terminal Building  
at the Northwest Arkansas Regional Airport. 
Source: Northwest Arkansas Tourism Asso-
ciation, Northwest Arkansas Ozarks: Where 
America Does Business with Pleasure, 2008. 
Collection of the author.
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dining areas, public spaces, and event facilities are built into the sides 
of a small ravine and organized around a rechanneled portion of the 
creek that flows through the site.

Visitors enter through a corridor from the south entrance or from a 
courtyard connected to the main entrance and parking area. The entry 
lobby leads to galleries containing works from the colonial period to 
the nineteenth century; semicircular in plan, the galleries are built 
into the hill with an outdoor terrace at the center. The two “bridges” 
that give the museum its name span the reflecting pools formed by 
the rechanneled Crystal Creek. The upper bridge contains the restau-
rant, and the lower one houses two galleries featuring art from the 
early twentieth century. Concrete walls with exterior wood stripes 
define the galleries and support the roof assembly, which is made of 
laminated timber beams and finished with stripes of glass and copper 
cladding.41 The two bridges employ an elaborate suspension system 
that supports large glue-laminated ribs, from which the lateral glass 
walls are hung. The resulting column-free spaces allow visitors views 
upstream and downstream, although the lower bridge also contains 
two large rectangular gallery volumes.

Crystal Bridges is infrastructural in ambition if not also in scale. The 
completed reflecting pool and mature vegetation disguise the infra-
structural idiom of the project, something especially apparent during 
construction. The site work necessary to divert Crystal Creek and to 
situate the building’s elements within the ravine required substantial 
feats of civil engineering, as did the construction of the weirs built to 
control water levels and the massive abutments for the project’s epon-
ymous gallery bridges. All these elements use thick walls, expressed 
cables, articulated hardware, and simple concrete geometry suggesting 
material efficiency, and together they conjure the charismatic forms 
of WPA-era infrastructure projects. Safdie, in describing the project, 
has suggested that “the dam is the floor and the bridge is a roof.”42

With Alice Walton’s blessing, Safdie sought to embed the project into 
the landscape rather than crown one of the area’s many ridges. In this 
sense, like infrastructure, Crystal Bridges is shielded in approach, and 
its size is revealed gradually and in different ways, depending on how 
one approaches it. While the bridges provide museumgoers with iconic 



Under construction and with the creek 
diverted, the Crystal Bridges site could be 
mistaken for an infrastructure project. This 
view looks south to the restaurant bridge 
abutments. Photograph by the author.

As Crystal Bridges is situated at the base of a 
ravine and over a creek, visitors descend into 
it. This transverse section through the valley, 
upper bridge, and weir illustrates the degree 
to which the building is embedded in its site. 
Courtesy of Safdie Architects.
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forms, they are the only parts of the museum that are recognizable 
as discrete elements, as the rest is built into the ravine. Some critics 
have suggested that the bridges, while legible forms, are confused in 
terms of their purpose, citing the awkwardness of the two white boxes 
that needed to be built inside the lower bridge to house and display 
examples from the museum’s early twentieth-century collection.43 In 
terms of area, the galleries of the museum take up roughly half of the 
space. The rest of the building’s functions include a restaurant, a café, 
event spaces, a children’s space, a library, an art outreach space, a gift 
shop (designed by Marlon Blackwell), and an outdoor amphitheater. 
The Walton Family Foundation has endowed the museum with a grant 
of $800 million to support operations and acquisitions.

Close to downtown Bentonville and the Walmart Museum, Crystal 
Bridges is also located in Alice Walton’s childhood backyard—and not 
just in the sense that she grew up in the area. Her family home (which 
Sam Walton commissioned from Fay Jones) spans the same creek as 
Crystal Bridges, just upstream and out of sight of the museum. This 
biographical fact helps to explain what might seem, at first glance, to 
be a counterintuitive location for a major art institution. The muse-
um’s location suggests that Walton’s motives are personal as much as 
they are philanthropic. And while the museum attracts its share of 
visitors, one cannot but wonder if another location would more effec-
tively fulfill the mission of the museum to provide a venue for art expo-
sure to a constituency otherwise limited in access. In the same way 
that Sam Walton domesticated the personal aircraft by using it “pretty 
much like a station wagon,” and the way that corporate office space is 
domesticated in the various vendorville complexes, Alice Walton has 
attempted to domesticate the art museum. Built in the woods in which 
she was raised and endowed to such an extent that admission will 
always be free, Crystal Bridges offers a utilitarian approach to artistic 
consumption in which it is presented as a resource available to all and 
as a potential part of everyday life.

If America’s attenuated settlement patterns have been challenged 
for their dearth of cultural institutions, then Walton’s creation of 
Crystal Bridges offers a potent counterexample.44 The institutional 
patrons of the past were often located in cities, not just out of choice 



While the water obscures the full extent of the 
site work involved with Crystal Bridges, the 
infrastructural idiom of the project remains 
apparent in these views of the completed 
upper bridge and restaurant, primary outdoor 
gathering space, and water retention system. 
Photographs by the author.
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but also out of necessity. Furthermore, in the case of cultural insti-
tutions there is also the need for an audience, making urban concen-
trations desirable for museums because of the assured presence of 
visitors. While intense concentrations of wealth are able to override 
certain circumstantial constraints, the question of access remains. In 
its opening year, Crystal Bridges hosted 650,000 visitors; in 2013 and 
2014, the numbers dipped slightly, to 506,000 and 533,000, respec-
tively. By comparison, the J. Paul Getty Museum in Los Angeles, a sim-
ilar institution in terms of patronage, received almost 1.8 million visi-
tors in 2014. If one compares total visitors to estimated populations of 
the respective metropolitan statistical areas, the Getty has a visitation 
rate of 13.5 percent while Crystal Bridges has a rate of 108 percent, 
meaning more people visited the museum in 2014 than actually live 
in the region. In 2014, of the more than 500,000 visitors to Crystal 
Bridges, 36 percent hailed from the four counties surrounding Benton-
ville (which constitute a large part of the NWA MSA). While 28 per-
cent of visitors came from bordering states, almost 19 percent came 
from elsewhere in the country.45

Crystal Bridges is part of a larger redevelopment effort that hopes 
to attract new tourists to the region, but there is a significant asym-
metry between institutional scope and local constituencies. In this 
sense, Crystal Bridges is designed as much to attract audiences as to 
produce them, and its location in the dispersed metropolitan region 
of Northwest Arkansas, with its large regional population, seems well 
suited for such an institution. It privileges no group in particular yet 
is available to many. The museum is thus conceptualized as both a 
regional attraction and a growth catalyst that happens to be in Ben-
tonville. Given Walmart’s success at accommodating a “pull” economy 
in which consumer demand dictates growth decisions, it is surprising 
to see Crystal Bridges “pushing” its supply onto a public that may or 
may not be interested. However, in the same way that Walmart can 
effectively produce desire in its consumers, Alice Walton may succeed 
in creating new groups around her museum. Rather than the cultural 
institution being a product of urbanization, the institution comes first, 
with the hope that the city will follow. For example, in the 2014–15 sea-
son, Crystal Bridges hosted the exhibition State of the Art: Discovering 



left: Wall display at Crystal Bridges acknowl-
edging that admission to the museum is free 
because of a grant from Walmart Stores, Inc. 
Photograph by the author.

top: Site plan of Crystal Bridges, indicating 
the proximity of the museum to downtown 
Bentonville. Alice Walton's childhood home 
(designed by Fay Jones) is represented as the 
rotated L-shaped figure next to the pond up-
stream, just south of the museum. Courtesy 
of Safdie Architects.
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American Art Now in an effort to create an image of the museum as 
concerned with American art production throughout the country. As 
the nature of Walmart’s operation is global and its sites of production 
are dispersed, there is no single community to which these resources 
might be directed. Instead, Crystal Bridges becomes a pilgrimage site 
and a potential growth catalyst, using Walton’s patronage in an effort 
to attract a mobile cosmopolitan population. In downtown Benton-
ville, the former Walmart Visitor Center has been remodeled and re- 
designed as the Walmart Museum. Like the earlier version, it includes 
the restored storefront of Walton’s 5–10, Sam Walton’s pickup truck, 
and his office. The space includes a gallery that features streamlined 
and consistent corporate exhibitions that present the company’s his-
tory and its work around the world in buoyant and confident tones. 
The Spark Café, attached to the museum and similar in ambition, 
attempts to conjure the historical moment in which Walton started his 
company through sanitized references and familiar, untroubled nar-
ratives. Visitors pour in to learn more about the company that has 
helped make the Walton family one of the world’s wealthiest.46

The changing demographics of Northwest Arkansas are apparent in 
the area called Pinnacle Hills, home to a combination of shopping cen-
ters, housing developments, conference facilities, office spaces, dis-
count retail, hotels, and megachurches. Situated along Interstate 540 
on the way to the Walmart home office from the Northwest Arkansas 
Regional Airport, the Pinnacle Hills development contains a range of 
functions and services that offer discrete experiences. One can shop 
for groceries at the Walmart Neighborhood Market, be entertained at 
the Pinnacle Hills Promenade (an open-air shopping complex managed 
by General Growth Properties), worship at Cross Church, do business 
at one of the many office buildings, attend a conference at the Embassy 
Suites Convention Center, and receive medical treatment at the Mercy 
Medical Center. All the elements are clustered between two exits on 
I-540 and, though justified in terms of business traffic, primarily serve 
the region’s local population. In spite of the area’s dependence on per-
sonal automobiles to reach the various destinations, once there, many 
of these buildings and complexes support a high degree of activity and 
density of visitors.



top left: Bentonville City Square, north side. 
Arvest Bank, of which Sam Walton's son Jim 
is chairman and CEO, is the largest bank in 
the state. Photograph by the author.

top right: Bentonville City Square, east side, 
location of the Benton County Courthouse. 
Photograph by the author.

bottom left: Bentonville City Square, south 
side. Photograph by the author.

bottom right: Bentonville City Square, west 
side, including the Walmart Museum (at left) 
and reconstruction of the storefront of the 
original Walton's 5±10. Photograph by the 
author.
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From the air, a lone Walmart Neighborhood Market is visible at the 
edge of the development. Constructed in anticipation of a sizable hous-
ing development known as The District at Pinnacle Hills, the store still 
sits alone because of a foreclosure suit filed against the developers in 
early 2010. The location of the Walmart is a reminder of the sequence 
in which these areas are produced: even before the infrastructure is 
installed for a housing development, a store is completed and opened 
nearby. The federal highway that splits the Pinnacle Hills project cur-
rently ends before crossing into Missouri and reverts to U.S. Route 71. 
Twenty miles later it beefs up again, only to die out at Joplin, Missouri. 
If this corridor were completed, there would be a continuous inter-
state connection between Kansas City and New  Orleans. The central 
location of the area combined with the historically reliable success of 
Walmart was enough to convince powerful national developers such as 
John Q. Hammons and J. B. Hunt to invest in the Pinnacle Hills proj-
ect. The W Hotel subsidiary chain Aloft opened an outpost in Pinnacle 
Hills in 2008 to cater to what the company saw as an underserved 
consumer group. As Walmart’s merchandising increasingly influences 
other organs of popular culture, suppliers are obliged to forge ever-
tighter relationships. Representatives from New York–based media 
groups like Nickelodeon and Comedy Central fly to Northwest Arkan-
sas on a regular basis to discuss future cross-branding opportunities 
with Walmart executives. When they come to meet with Walmart, they 
stay at the Aloft hotel in Pinnacle Hills, where the bartenders know 
them by name.

The NWA MSA presents an emerging form of global urbanity that 
results from the numerous forces coalescing in Northwest Arkansas, 
largely due to Walmart’s presence in the region. Although still in its 
adolescence, it is a form defined by logistics, by mercantilism, and by 
a commitment to promoting the value of the free market not just as 
a means to profit but also as a belief system and as a way of life. By 
taking advantage of the protocols and priorities required by its distri-
bution network, Walmart has helped to establish an emerging terri-
torial order whose settlement patterns and urban conditions are not 
defined in relation to a historically legible city. And while the forms 
that are emerging might not appear to be city-like, they are urban 



The Walmart Museum and soda fountain in 
Bentonville City Square at night. Photograph 
by the author.

Sam Walton's office is preserved and on 
display in the Walmart Museum. Photograph 
by the author.
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nonetheless. The concentration of corporate emissaries in the ven-
dorville developments supports a mobile class of residents who bring 
with them new habits and desires. The production of new cultural 
infrastructure through largely private means provides leverage for a 
spate of new developments and strategic repositioning. The region 
is also a test bed for new Walmart formats such as Walmart Express 
and Walmart 2 Go. Buoyed by the managerial fervor that character-
izes Walmart, the Bentonville Community and Economic Development 
Office, in conjunction with the Northwest Arkansas Council, has been 
involved in a series of urban planning initiatives, including “Benton-
ville Blueprint 2014” by Boyette Group, as well as a series of design 
proposals from Hight- Jackson Associates. While these diligent efforts 
to create a compact, walkable city proceed, an unimageable urbanism 
wrought by logistics—in which underspecified means produce over-
specified conditions— circles around them. The region, for all its ges-
tures toward publicness, is on the verge of becoming fully privatized at 
the hands of its patrons, a new citadel of logistics.



Aerial view of the Pinnacle Hills development, 
Rogers, Arkansas. The complex includes an 
outdoor shopping center, hospital, church 
(lower left), hotels, and convention facilities. 
A new Walmart, awaiting the completion 
of the adjacent housing development, is 
discernible in the upper right corner. Photo-
graph by the author.
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CONCLUSION

Form, Happiness, Infrastructure

THE INVESTIGATIONS INTO THE OPERATIONS of Walmart that led 
to this book have been part of an effort to understand more fully the 
general features of an emerging architecture of logistics. The industry, 
as both area of work and field of knowledge, has escaped the confines of 
its formally designated zones and is increasingly influencing the ways 
buildings are built, how maps are drawn, how urban sites grow, how 
cultural institutions are formed, and how subjects are constructed. 
While the focus here is a large and influential corporate entity, the 
intersections of architecture and urbanism with issues of control, mea-
surement, prediction, risk, and privatization that a study of Walmart 
engages are increasingly common features of the globalized conditions of 
the early twenty-first century. This project developed through the con-
viction that research into contemporary aspects of architecture and the 
built environment can support formal and spatial invention while still 
probing assumptions about the capacities of architecture to provoke, 
enable, or participate in political, social, and cultural transformations.

Walmart, while the largest example of a retail logistics enterprise, 
remains one of many. The logistical techniques that Walmart uses 
mediate between the abstracting managerial protocols of calculation 
and the specific contingencies of locality. A growing range of tech-
nologies allows this, and these technologies are absorbed, collected, 
and deployed through a repertoire of intertwined built forms. All of 
this together contributes to the formation of what I have been calling 
the logistical. At the urban level, the logistical challenges the idea of 
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an “image” of the “city” but allows understanding through form, 
territory, and topology. At the building level, the logistical privi-
leges concerns of performance, transmission, and flexibility over 
form, content, and legibility. In terms of inhabitation, the logistical 
places the body between physical and informational systems. Taken 
together, the logistical and the conditions it creates mediate between 
the general protocols of management, control, and calculation and 
the contingencies of the specific, asking architecture to absorb risk. 
At the same time, these protocols, as they become increasingly linked 
to questions of automation and optimized locations and timing, begin 
to introduce a set of criteria not linked to the historical conditions 
under which urban spaces developed. In other words, with the emer-
gence of data-driven decision making, the possibilities for counter-
intuitive results increase; the outcomes are at times surprising and 
thrilling and at times more disturbing. What is perhaps worth con-
sidering is the degree to which these conditions, although indirectly 
wrought by human agents, are increasingly illegible and undetect-
able. If we can no longer read what we have written, the questions 
might then concern some of the assumptions, consequences, risks, 
and opportunities that inhabiting this wilderness of our own making 
might offer.

One site of investigation involves the formal, spatial, and material 
aspects of architectural expression itself. The logistical repeatedly 
presents a version of architectural form that is both plastic and blank. 
Driven not by an overt tectonic expression of material or by pursuit 
of volumetric specificity, the logistical architecture looked at here 
engages questions of continuity and format that would not be out of 
place in debates around the nature of typology. The prototypes that 
Walmart deploys might be instructively decomposed as “proto-types” 
that occupy a space between the type and the model (or between “case 
study” and “precedent”), possessing aspects of each while still exist-
ing comfortably as their own category. Formal and formless, literal and 
abstract, the logistical proto-type does not necessarily possess charis-
matic formal qualities, yet its approach is potent and flexible.1

In the case of Walmart’s buildings, speed and cost are determin-
ing factors, but the company’s procedures, when translated into other 



Conclusion

217

contexts, could develop into a contingent and adaptable architecture 
of loose forms, attendant to specific means of realization but not insis-
tent on their outcomes. An architecture of loose forms holds fast to 
certain relationships while allowing others to be reshaped. The same 
is true for sites themselves. Indeed, it is difficult to separate Walmart’s 
buildings from their sites, connected as they are by the retailer’s con-
tinuous and precise logistical operations. The prototype presents a 
nimble design approach but not an improvisational one. As with the 
rest of Walmart’s operations, every move is calculated, only in differ-
ent phases. The marketing, distribution, and replenishment demands 
of the stores require strict adherence to a prototypical floor plan. How-
ever, as each design can be completed only through its instantiation 
in a specific site, there is room to negotiate between the particulars of 
location and the requirements of Walmart’s logistical operations. The 
prototype, in other words, provides the slack necessary to allow a rigid 
system to adapt to a range of unexpected situations while keeping the 
emphasis on performance.

As the prototype is just one piece of a system, it suggests ways of 
embedding architecture with certain biases that in turn could affect 
things beyond them. Through Walmart’s logistical approach to archi-
tecture, the prototype takes on new potency and capacity because—
through its incompleteness, slack, or looseness—it can mediate 
between the controlled aspirations of its sponsor and the contingent 
world of its surroundings. As opposed to more rigid proposals that 
could succeed only in their pure form, the prototype, by not insist-
ing on the purity or specificity of its order, requires a certain amount 
of disorder. By definition it exists in compromised states; in fact, it 
seems to thrive in them. As architecture will increasingly be operat-
ing in such conditions, this model suggests a way to approach them 
that can adapt to the stresses of unexpected situations while preserv-
ing the internal aspirations of the designers. With an arsenal of loose 
forms, architecture might operate collectively rather than in a singular 
manner. Moreover, a prototype’s encounter with specificity can often 
yield a product instead of just a sum as the interaction between site 
and format catalyzes unpredictable and hybridized outcomes. Archi-
tecture as a process of elaborating boundary conditions is supplanted 
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by an infrastructural system of deployable prototypes imbued with 
geo political agency. The formats, not buildings, that Walmart’s archi-
tects develop are further refined as the prototypes acquire specific-
ity only through their instantiation. The retailer’s hybrid approach to 
constructed environments—its deployment of buildings as fungible 
components of distribution networks—dissolves certain well-worn 
distinctions and results in buildings and landscapes that operate in 
both architectural and infrastructural registers. The company’s prag-
matic approach to territory—its use of buildings as political tools to 
circumvent narrow legislative constraints—suggests that architecture 
can acquire a new potency when coordinated skillfully and in suffi-
cient quantity. The use of these elements is enabled by larger shifts 
in territorial perception as a result of logistical vision. As places—the 
objects of this vision—become increasingly rendered as statistics, the 
spaces they inhabit are also increasingly abstracted. Territory thus 
becomes a field of data to be manipulated, but the residue of these 
operations suggests other ways to occupy and develop the city in terms 
of mobility, settlement, and culture.

Walmart is a company that has defined itself through its expertise 
in logistics. It is a company that through a combination of ambition, 
determination, cruelty, and flexibility has become the largest on the 
planet and, in the words of Fredric Jameson, “the purest expression 
of that dynamic of capitalism which devours itself, which abolishes 
the market by means of the market itself.”2 Walmart has done this, 
in large part, through its command of logistics and its infusion of the 
logistical into all aspects of its operations. The logistical informs the 
way Walmart designs its buildings, the ways in which it draws maps 
to locate those buildings, and the ways in which it establishes control 
over those who work in them. The slippery qualities of the logistical 
are apparent even in Walmart’s slogan/mission statement/mantra, 
“Saving people money so they can live better,” a phrase that operates 
as both alibi and justification for the retailer’s activities. The slogan 
is based on the (assumed to be self-evident) pro-market premise that 
having more money increases an individual’s life quality, a correlation 
that scholars of happiness have not found to be especially consistent.3

As the spaces of distribution become more nimble and more flexible, 
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they increasingly offer a plausible glimpse into the spatial conse-
quences of instant gratification. In fact, a materials handling company 
formerly called Kiva Systems, now Amazon Robotics (since its pur-
chase in 2012 by Amazon for $775 million), has even figured out a way 
to arrange the floor of a distribution center around a similar ethic of 
effortless acquisition—that is, to bring things to people, rather than 
the other way around.4 This approach replaces conveyors with small 
robotic drive units (RDUs) that transport “inventory pods” to picking 
stations, where workers take items from one rack and put them on 
another for eventual packing and shipping. A series of algorithms con-
trol the robots, searching for the required inventory pods and directing 
the nearest units to them. A grid of two-dimensional bar codes on the 
warehouse floor provides checkpoints for the robots and controls their 
movements to ensure a smooth flow of traffic to the picking stations. 
As opposed to the conveyor-based model, in which inventory is hierar-
chically managed and placed in predictable locations, the robotic sys-
tem does not require that objects be fixed in space. Because the RDUs 
can reach any point in the warehouse, and because their movements 
can be calibrated to eliminate traffic interference, the distribution of 
goods in the warehouse is constantly changing based on what cus-
tomers are ordering. The warehouses occupied by RDUs are immense 
by human standards, but that size does not matter except in terms 
of duration—the farther an inventory item is from a picker, the more 
slowly the order is fulfilled. The algorithms governing the locations 
of inventory items register desirability and frequency of requests and 
keep the most wanted items close to the front; less desired items are 
pushed out toward the edges. While these classification designations 
and locations are understandable to the RDUs and the algorithms that 
control them, the resulting environment is a homogeneous jumble to 
human viewers.

The logistics paradigm of inventory systems based on conveyors 
and regulated by bar codes like the UPC might be deemed notational 
for these systems’ control of the exact paths of things through space 
and time. Notational logistics relies on routine: objects follow the 
same paths over and over again. However, while no less concerned 
with getting inventory from one place to another, the logistics of the 
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two-dimensional bar code is more algorithmic, because it controls 
operations through formulas contingent on the specific requirements 
at any given moment. Notational logistics follows a deductive, top-
down route in which a plan is designed and executed repeatedly. With 
an algorithmic logistics, certain constraints are determined, but the 
process is allowed to unfold in unanticipated ways, perhaps even ways 
that exceed the intuition of the designers. In a warehouse using RDUs, 
for example, what seems like a muddle makes sense to the computer 
systems organizing it. However, for all the sophistication behind the 
design of such a responsive system, the form and performance of the 
distribution center floor are dependent on the fickle and often irra-
tional desires of consumers. The fluid constitution and configuration 
of the inventory is a dynamic index of consumer demand mediated 
through the bar code and mapped onto space, all fueled by extensive 
transportation and information networks: the pursuit of better living 
through logistics.

But does the ability to obtain objects of desire quickly and easily 
actually generate happiness? In the emerging field of happiness stud-
ies, scholars divide measures of happiness into three basic categories: 
“momentary feelings of joy and pleasure, . . . overall contentment with 
life, . . . [and] the quality of life achieved by developing and fulfill-
ing one’s potential, which has been called eudaimonia or ‘the good 
life.’”5 While conclusions that “individuals tend to make systematic 
errors when choosing between alternatives” and that “happiness in 
the sense of subjective well-being doesn’t seem to rise systematically 
with income” might not seem surprising, their emergence within insti-
tutional discourse is significant.6 After all, the “pursuit of happiness” 
is inscribed as an inalienable right in the Declaration of Independence 
and forms a fundamental feature of economic identity in the United 
States. Even more, mainstream economics still largely assumes that 
consumers behave to “maximize utility, and that utility increases with 
the individual’s consumption.”7 Such beliefs have allowed economic 
growth to become a major policy imperative—enabled and reinforced 
by the logistics systems discussed here. However, if the findings from 
happiness studies were to have some influence, these policies and 
their attendant logistics networks might change, triggering subsequent 
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transformations in the ways consumable items are bought, sold, mar-
keted, measured, and managed.

Contemporary algorithmic logistics orchestrates hedonic land-
scapes of desire as customers pursue happiness. Logistics could 
instead play a role in the development of a eudaemonistic landscape, 
a landscape of fulfillment, but this will not emerge through the cur-
rent version of logistics as a military-industrial practice driven by 
measure, control, calculation, and prediction, because that version of 
the industry is too fundamentally conditioned by its sources. A great 
many people and organizations are invested in keeping the world’s 
stuff flowing. These motives underpin much of what we have come to 
understand as globalization and what Cowen calls “neoliberal forms of 
bio-, necro-, and anti-political calculation where cost-benefit analy-
sis and assumptions of market efficiency are embedded into its basic 
techniques.”8 These tendencies continue to exert influence in urban 
design with the emergence of data-driven decision-making processes, 
especially around discussions of big data and the industry involved 
in the development of “smart cities.”9 For its many accomplishments, 
data-driven planning and design, broadly speaking, is a goal-oriented 
pursuit intent on solving specific problems. As an approach to dealing 
with urban questions, it has generally not yet been able to furnish an 
adequate alternative to “efficiency” or “optimization.” As is apparent 
in a number of “smart city” developments, the technological fanta-
sies projected onto the built environment tend to reinforce many of 
the same kinds of impulses toward instant gratification and privatiza-
tion evident in Walmart’s logistical operations. Contemporary archi-
tectural research provides numerous examples of buildings and other 
built environments organized and deployed with aggressive geopolit-
ical intent. Examples of similar means directed to different ends are 
more rare. If the logistical tends toward data-driven optimization and 
solving for efficiency of cost and speed, or if the capacity of logistical 
architecture to act beyond itself is most evident when that architec-
ture colludes with efforts toward growth and dominance, other possi-
bilities remain worth considering.

As only one thought among many alternatives, consider infrastruc-
ture as a way to advance the principles of logistics in pursuit of larger 
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collective aims. As a site of common use, stewardship, and shared pos-
sibility, infrastructure is one of the few sites of collective investment 
in the United States. As discussed in this volume’s introduction, infra-
structure tends to be invisible and taken for granted. Its own design 
features and typologies also are, generally speaking, undertheorized 
and underdeveloped. Authorship of infrastructure has been histori-
cally diffuse, and its design is often a product of large bureaucratic 
conditions. As a result of this diffusion, infrastructural systems can 
quickly acquire aspects of permanence and perceived self-evidence. 
However, territorial organization, largely supported by infrastruc-
tural presence, is not a given; rather, it is something often imposed 
on inhabitants. Infrastructure conditions the sets of choices avail-
able, but its use is neither permanent nor self-evident. Often owing 
to historical circumstances, bureaucracies have installed large-scale 
infrastructural systems relatively quickly, only to discover that undo-
ing their negative effects can be difficult. Such processes contribute 
to a world that is increasingly overdetermined, as do our own data- 
producing habits.

If options and alternatives are becoming more elusive, cultivating 
new forms of imagination is as important as ever. Infrastructures, and 
the logistical processes they support, are generally underspecified sys-
tems capable of being read, used, and appropriated in a range of ways. 
For example, before 1967 in Sweden, motorists used the left lane, as 
in England. For many Swedes, this condition raised a number of reg-
ulatory, safety, and commercial concerns. A governmental resolution 
initiated the process of change, and—after a gradually intensifying 
media-supported educational campaign, including a song contest, var-
ious logos, commemorative merchandise, and virtually nonstop televi-
sion coverage leading up to the shift—the country’s drivers, suddenly 
and all at once, switched to the other side of the road.10 At 4:50 a.m. 
on September 3, 1967, everyone on the roads in the entire country 
stopped driving, quietly changed lanes, waited, and then, ten minutes 
later, started moving again.



Coordinating software determines the paths 
for robotic drive units used in distribution 
centers; RDUs do not follow fixed paths. 
Source: Distrobot Systems, ªMaterial 
handling system and method using mobile 
autonomous inventory trays and peer-to-
peer communications,º U.S. Patent 6,950,722 
B2, 2005, 8.

Kungsgatan in Stockholm, Sweden, on  
September 3, 1967, the day road traffic 
switched from the left lane to the right. 
Photograph by Jan Collsiöö.



This page intentionally left blank 



225

ACKNOWLEDGMENTS

THIS BOOK HAS BENEFITED from the help and support of many peo-
ple and institutions. I would like to thank the Graham Foundation for 
its assistance in funding the production of the book. The ETH Depart-
ment of Architecture has also generously provided financial support.

Pieter Martin at the University of Minnesota Press has been incred-
ibly helpful in shepherding the book through its development. I am 
tremendously grateful for his enthusiasm, support, and acuity. I also 
thank Kristian Tvedten for his tireless efforts in the preparation of the 
project and Judy Selhorst for her keen editorial eye. Thanks as well 
to Laura Westlund and Rachel Moeller at the Press and to Kitty Chib-
nik for the index. Jonathan Massey and an anonymous reader both 
offered excellent and demanding feedback during the review process, 
for which I am most appreciative.

I thank the outstanding students who helped with drawing pro-
duction and illustration permissions: Jon Swendris and Rennie Jones 
at the University of Michigan and Eric Bieber, Frank DeBlasio, Kevin 
McIlmail, and Mila Popow at the School of Architecture at New Jersey 
Institute of Technology.

The book would not have been possible without the kindness of 
a number of people who contributed during the research, including 
Patrick Kennedy at the Troy Historical Society; Christopher Ratliff in 
Special Collections at the University of Memphis Library; Ed Stanesa 
at Safdie Architects; and Bill Selmeier, one of the inventors of the 
UPC. Bill Correll at Walmart deserves special thanks for his generous 
 assistance.

The project began at the ETH Zurich under the professorship of 
Marc Angélil, who has my heartfelt thanks for his role as my adviser, 
for his support of the project, and for the opportunity he gave me to be 
part of the teaching team in Zurich. I cannot thank Keller Easterling 



Acknowledgments

226

enough for her generosity in supporting the project as a secondary 
adviser. Laurent Stalder at the ETH, the third reader, was amazingly 
helpful, thoughtful, and challenging in his appraisal of the project. My 
work improved thanks to friends and colleagues at the ETH: Ze ge ye 
Cherenet, Victoria Easton, Dirk Hebel, Rainer Hehl, Tanja Herdt, Jørg 
Himmelreich, Marion Kalmer, Bisrat Kifle, Lukas Küng, Forrest Meg-
gers, Guillaume Mojon, Cary Siress, Katrina Stoll, Jörg Stollmann, and 
Benjamin Theiler. Navigating the university would not have been pos-
sible without the help of Zwi Kutner and Linda Christensen. Special 
thanks go to Reto Geiser, Annina Ludwig, and Deane Simpson. The 
completion of the dissertation on which this book is based was made 
possible by a grant from the Swiss National Science Foundation.

While I was a researcher at the ETH Future Cities Laboratory in Sin-
gapore, my work benefited from input and discussions with  Stephen 
Cairns, Kees Christiaanse, Ludger Hovestadt, Ben Leclair-Paquet, Alex 
Lehnerer, and Milica Topalovic. I also conducted research as a visiting 
scholar at the Graduate School of Architecture, Planning, and Preser-
vation at Columbia University through the support of Felicity Scott. 
Many thanks to her, Laurie Hawkinson, Reinhold Martin, Kazys Var-
nelis, and Mark Wasiuta.

As the Walter B. Sanders Fellow at the University of Michigan, I 
could not have asked for a more stimulating and engaging environ-
ment, largely due to the intellectual and personal generosity of 
McLain Clutter, Andrew Herscher, Irene Hwang, Nahyun Hwang, John 
 McMorrough, Meredith Miller, Keith Mitnick, Monica Ponce de Leon, 
Rosalyne Shieh, Jason Young, Claire Zimmerman, and especially Thom 
Moran. In parallel, I participated in an experimental project called 
the Poiesis Fellowship, instigated by Richard Sennett and Craig Cal-
houn with the support of the BMW Foundation, the Herbert Quandt 
Foundation, and the Institute for Public Knowledge at New York Uni-
versity. I thank the organizers as well as Markus Hipp, Kerstin Meer-
waldt, and the other advisers, Ash Amin, Peter Claussen, Gerald Frug, 
Birgit Meyer, and Saskia Sassen. Nerea Calvillo, Orit Halpern, and 
Wolfgang Pietsch were stimulating and challenging collaborators for 
whom I have much appreciation and gratitude. Thanks as well to Hil-
lary Angelo, Naresh Fernandes, Monika Krause, Clapperton Mavhunga, 



Acknowledgments

227

Michael McQuarrie, Harel Shapira, and Cassim Shepard, all of whom 
made for a lively set of interlocutors.

In my current position as assistant professor at the School of Archi-
tecture at New Jersey Institute of Technology, I have the good fortune 
to work with a number of outstanding colleagues, many of whom 
helped shape this project in significant ways. My thanks to Gabrielle 
Esperdy, Karen Franck, Richard Garber, Dean Urs Gauchat, Julianne 
Gola-Papa, María Hurtado de Mendoza, Keith Krumwiede, Michael 
Mostoller, Rhett Russo, Julia Sedlock, Jae Shin, Tony Schuman, Geor-
geen Theodore, and Steve Zdepski.

I had the opportunity to test different parts of this work in articles 
and presentations, and I am thankful for thoughts and feedback from 
Mathew Aitchison, Lucia Allais, Brennan Buck, Angela Co, Penelope 
Dean, Alexander Eisenschmidt, Daniela Fabricius, Salomon Frausto, 
Iker Gil, James Graham, Sarah Graham, Roger Horowitz, Ersela Kripa, 
Nancy Levinson, Clare Lyster, Stephen Mueller, Sina Najafi, Michael 
Osman, Michael Piper, Albert Pope, Jonathan Solomon, Richard Som-
mer, Bob Somol, Irene Sunwoo, Meredith TenHoor, Neyran Turan, Jesse 
Vogler, and Robert Wiesenberger. John Harwood deserves more thanks 
than I can give for his help at countless points along the way.

Without this project, I am not sure I would have met Tei Carpen-
ter. In that sense, it has been life changing. My gratitude to her is 
inexpressible.

This book is dedicated to my parents, John and Rebecca LeCavalier.



This page intentionally left blank 



Notes to
Introduction

229

NOTES

Introduction

1. International Council of Shopping Centers, “RECon: Poised for Prog-
ress—The Global Retail Real Estate Convention,” official program, May 23–25, 
2010, 172.
 2. Ibid., 179.
 3. Cass Gilbert, “The Financial Importance of Rapid Building,” Engineering 
Record 41, no. 26 (1900): 624.
 4. Ibid.
 5. William Cronon, Nature’s Metropolis: Chicago and the Great West (New 
York: W. W. Norton, 1992), 226.

6. “We Love Logistics” commercial for UPS, accessed May 28, 2014, http: 
//youtu.be/VCh6HnXHKRc.
 7. James A. Huston, The Sinews of War: Army Logistics 1775–1953 (Wash-
ington, D.C.: Office of the Chief of Military History, U.S. Army, 1970), viii.
 8. Deborah Cowen, “A Geography of Logistics: Market Authority and the 
Security of Supply Chains,” Annals of the Association of American Geographers 
100, no. 3 (2010): 600–620.
 9. In her study of logistics and borders, Deborah Cowen notes: “If it is the 
security of efficient trade flows that animates maritime security today, then the 
interference that comes from ‘inefficiencies’ like democracy, and the actors that 
demand it, might themselves be construed as security threats.” Ibid., 616.
 10. For more on spaces of logistics, see Keller Easterling, “The New Orgman: 
Logistics as an Organizing Principle of Contemporary Cities,” in The Cybercities 
Reader, ed. Stephen Graham (London: Routledge, 2004), 179–84. For further 
reading, see Clare Lyster, “Landscapes of Exchange: Re-articulating Site,” in The 
Landscape Urbanism Reader, ed. Charles Waldheim (New York: Princeton Archi-
tectural Press, 2006), 219–38; Charles Waldheim and Alan Berger, “Logistics 
Landscape,” Landscape Journal 27 (2008): 226; Jesse LeCavalier, “The Restless-
ness of Objects,” Cabinet, no. 47, “Logistics” (Fall 2012): 90–97.

http://www.youtu.be/VCh6HnXHKRc
http://www.youtu.be/VCh6HnXHKRc


Notes to
Introduction

230

11. Zygmunt Bauman, Liquid Modernity (Cambridge: Polity Press, 2000), 13.
12. See, for example, Wiebe E. Bijker, Thomas Parke Hughes, and T. J. Pinch, 

eds., The Social Construction of Technological Systems: New Directions in the 
Sociology and History of Technology (Cambridge: MIT Press, 2012). See also 
Wiebe E. Bijker, Of Bicycles, Bakelites, and Bulbs: Toward a Theory of Socio-
technical Change (Cambridge: MIT Press, 1997); Thomas J. Misa, Philip Brey, 
and Andrew Feenberg, eds., Modernity and Technology (Cambridge: MIT Press, 
2003).
 13. As early as 1960, Reyner Banham warned: “The architect who proposes 
to run with technology knows now that he will be in fast company, and that, in 
order to keep up, he may have to emulate the Futurists and discard his whole 
cultural load, including the professional garments by which he is recognized as 
an architect. If, on the other hand, he decides not to do this, he may find that a 
technological culture has decided to go on without him.” Reyner Banham, Theory 
and Design in the First Machine Age (Cambridge: MIT Press, 1960), 329–30.

14. Walmart, “Corporate and Financial Facts,” accessed April 26, 2015, http: 
//news.walmart.com.
 15. “Global 500 2011,” CNN Money, accessed October 29, 2012, http://money 
.cnn.com/magazines/fortune/global500/2011/full_list; Walmart, “Walmart 
Stores, Inc. Data Sheet—Worldwide Unit Details January 2012,” accessed Octo-
ber 29, 2012, http://news.walmart.com/news-archive/2012/02/22/Walmart-
stores-inc-data-sheet-worldwide-unit-details-january-2012. Global retail data 
from “2011 Top 250 Global Retails,” Stores.org, online magazine of the National 
Retail Federation, accessed March 10, 2013, http://www.stores.org/2011/Top-
250-List#.UUShHtGgk5d.
 16. Quoted in Andrea Lillo, “Wal-Mart Gains Strength from Distribution 
Chain,” Home Textiles Today, March 24, 2003.
 17. Charles Fishman describes Walmart as “carefully disguised as some-
thing ordinary, familiar, even prosaic. . . . But, in fact, Wal-Mart is a completely 
new kind of institution: modern, advanced, potent in ways we’ve never seen 
before. . . . Wal-Mart has outgrown the rules—but no one noticed.” Charles Fish-
man, The Wal-Mart Effect: How the World’s Most Powerful Company Really 
Works—and How It’s Transforming the American Economy (New York: Penguin 
Press, 2006), 221–22.
 18. Sociologist and port labor expert Edna Bonacich points to a “major 
change that has been occurring over the last thirty years in the way goods are 
produced and delivered” and goes on to identify this change as “the logistics rev-
olution, a revolution that has been led by Wal-Mart Stores Inc.” Edna Bonacich 
with Khaleelah Hardie, “Wal-Mart and the Logistics Revolution,” in Wal-Mart: 
The Face of Twenty-First-Century Capitalism, ed. Nelson Lichtenstein (New 
York: New Press, 2006), 163.
 19. For detailed discussions of some of these issues, see Bob Ortega, In Sam 

http://www.money.cnn.com/magazines/fortune/global500/2011/full_list
http://www.money.cnn.com/magazines/fortune/global500/2011/full_list
http://www.news.walmart.com/news-archive/2012/02/22/Walmart-stores-inc-data-sheet-worldwide-unit-details-january-2012
http://www.news.walmart.com/news-archive/2012/02/22/Walmart-stores-inc-data-sheet-worldwide-unit-details-january-2012
http://www.www.stores.org/2011/Top-250-List#.UUShHtGgk5d
http://www.www.stores.org/2011/Top-250-List#.UUShHtGgk5d
http://www.news.walmart.com
http://www.news.walmart.com


Notes to
Introduction

231

We Trust: The Untold Story of Sam Walton and Wal-Mart, the World’s Most Pow-
erful Retailer (New York: Times Business, 1998); Fishman, The Wal-Mart Effect.
 20. As Sandra Vance and Roy Scott note: “By 1975 some 80 percent of all of 
Wal-Mart’s merchandise flowed through its distribution facilities. The remain-
ing 20 percent continued to go directly from suppliers to the individual stores. 
Because the distribution centers could handle large orders and make use of cheap 
modes of transportation, they created a sizable savings for the firm. . . . The cen-
ters also provided speedier and more certain deliveries to stores. By assuring 
individual stores of resupply from a central, company-owned facility, Wal-Mart 
could better control its inventory.” Sandra S. Vance and Roy V. Scott, Wal-Mart: 
A History of Sam Walton’s Retail Phenomenon (New York: Twayne, 1994), 71. For 
a discussion of Walmart’s need to create its own distribution channels, in part 
because other transport companies were not interested in operating at the edges 
of town, see Natalie Berg and Bryan Roberts, Walmart: Key Insights and Practi-
cal Lessons from the World’s Largest Retailer (London: Kogan Page, 2012).
 21. This thinking is reflected in the quotations from company leaders dis-
played on the walls of the Walmart Visitor Center in Bentonville, Arkansas, when 
I visited there in July 2006. Former CEO David Glass: “Our distribution facilities 
are one of the keys to our success. If we do anything better than other folks, 
that’s it.” Then-current CEO Lee Scott: “From the time Sam Walton founded the 
company and established our first distribution center and our trucking fleet, he 
understood logistics as an integral part of Wal-Mart’s success.” In an interview, 
Walmart’s chief architect, William Correll, stated, “Operational needs rule. . . . 
Productivity and efficiency are at the very center of what we’re trying to accom-
plish.” Jesse LeCavalier, “Interview with Bill Correll, Architect of Walmart,” 
archithese (November/December 2007): 32–33 (this interview was conducted 
on July 31, 2006).
 22. This is a common approach in retail, but Walmart’s scale of operations 
sets it apart from competitors.
 23. See, for example, Constance L. Hays, “What Wal-Mart Knows about Cus-
tomers’ Habits,” New York Times, November 14, 2004, http://www.nytimes.com.
 24. Sam Walton with John Huey, Sam Walton: Made in America—My Story 
(New York: Bantam, 1992), 272.
 25. See, for example, Sanford Kwinter and Daniela Fabricius, “Generica,” in 
Mutations (Barcelona: ACTAR, 2001).
 26. Walmart 2014 Annual Report, http://stock.walmart.com.
 27. For more on some aspects of Walmart’s real estate approach, see Ellen 
Dunham-Jones, “Temporary Contracts: On the Economy of the Post-industrial 
Landscape,” Harvard Design Magazine, no. 3 (Fall 1997).
 28. Walmart Private Fleet, “Statistics,” accessed March 22, 2015, http: 
//walmartprivatefleet.com; Walmart, “Our Story,” accessed January 12, 2016, 
http://corporate.walmart.com/our-story/our-business/logistics.

http://www.www.nytimes.com
http://www.stock.walmart.com
http://www.corporate.walmart.com/our-story/our-business/logistics
http://www.walmartprivatefleet.com
http://www.walmartprivatefleet.com


Notes to
Introduction

232

29. Floor manager of DC 6094, Bentonville, Arkansas, interview by author, 
January 2009.

30. “Distribution: Delivering Low Prices,” in “Wal-Mart: Retailer of the Cen-
tury,” special issue, Discount Store News, October 1999, 115.

31. Jonathan Birchall, “Walmart Eyes Urban Expansion in US,” Financial 
Times, November 1, 2009. According to Birchall, “Walmart has stepped up 
efforts to mobilize local political support for new store openings in US cities and 
urban areas” but has struggled for years to gain purchase in major metropolitan 
areas. For an account of Walmart’s attempt to open a store in Los Angeles, see 
Abigail Goldman and Nancy Cleeland, “An Empire Built on Bargains Remakes the 
Working World,” Los Angeles Times, November 23, 2003.
 32. Gary Gereffi and Michelle Christian, “The Impacts of Wal-Mart: The Rise 
and Consequences of the World’s Dominant Retailer,” Annual Review of Sociol-
ogy 35 (2009): 574.

33. In the range of publications on Walmart, the built environment is often 
addressed, but typically in the context of discussions about Walmart’s efforts to 
establish new stores. Both Wal-Mart World: The World’s Biggest Corporation in 
the Global Economy, edited by Stanley D. Brunn (New York: Routledge, 2006), 
and Wal-Mart: The Face of Twenty-First-Century Capitalism, edited by Nelson 
Lichtenstein (New York: New Press, 2006), are academic in nature and include 
chapters examining the built environment, if mostly collaterally. Lichtenstein’s 
own book, The Retail Revolution: How Wal-Mart Created a Brave New World 
of Business (New York: Metropolitan Books, 2009), discusses the role of logis-
tics in Walmart’s operations, especially in chapter 2, titled “Supply and Com-
mand.” Accounts from nonacademic presses include Fishman, The Wal-Mart 
Effect; Ortega, In Sam We Trust; and Anthony Bianco, The Bully of Bentonville: 
How the High Cost of Wal-Mart’s Everyday Low Prices Is Hurting America (New 
York: Doubleday, 2006). Several volumes focus explicitly on the business his-
tory of Walmart, including Vance and Scott, Wal-Mart; and Berg and Roberts, 
Walmart, which includes chapters dedicated to logistics and information man-
agement. Spatial concerns are examined from perspectives of human geography 
and sociology in Paul Ingram, Lori Qingyuan Yue, and Hayagreeva Rao, “Trouble 
in Store: Probes, Protests, and Store Openings by Wal-Mart, 1998–2007,” Amer-
ican Journal of Sociology 116, no. 1 (July 2010): 53–92; and from the perspective 
of economic geography in Thomas J. Holmes, “The Diffusion of Wal-Mart and 
Economies of Density,” Econometrica 79, no. 1 (January 2011): 253–302.

34. Banham, Theory and Design in the First Machine Age, 330.
 35. Daniel Bell, The Coming of Post-industrial Society: A Venture in Social 
Forecasting (New York: Basic Books, 1973), 26.
 36. As noted in a 2005 Fortune magazine article, “Wal-Mart, America’s big-
gest company, is many things to many people—discounter extraordinaire, union 
buster, guardian of small-town virtues, wrecker of small-town shops—but about 



Notes to
Introduction

233

one thing there is no question: It is the repository of the nation’s stuff.” Devin 
Leonard, “The Only Lifeline Was the Walmart,” Fortune, October 3, 2005, 74, 
http://fortune.com.

37. See, for example, Reinhold Martin, The Organizational Complex: Archi-
tecture, Media, and Corporate Space (Cambridge: MIT Press, 2003); John Har-
wood, The Interface: IBM and the Transformation of Corporate Design 1945–
1976 (Minneapolis: University of Minnesota Press, 2011); Louise A. Mozingo, 
Pastoral Capitalism: A History of Suburban Corporate Landscapes (Cambridge: 
MIT Press, 2011).
 38. Compare the Spark to, for example, Doonesbury cartoonist Garry 
Trudeau’s depiction of a certain U.S. president as only an asterisk.
 39. Lee Scott, “Twenty First Century Leadership,” Walmart, October 23, 
2005, http://walmartstores.com.
 40. Walmart has collaborated with Peterbilt, Great Dane Trailers, and Cap-
stone Turbine to develop a high-efficiency prototype. Keith Barry, “A Fuel- 
Efficient Big Rig from Walmart That Looks Like a Smushed Corvette,” Wired, 
March 5, 2014, http://www.wired.com.
 41. Stephanie Rosenbloom, “Solution, or Mess? A Milk Jug for a Green 
Earth,” New York Times, June 30, 2008, http://www.nytimes.com.
 42. Don Moseley, director of sustainable facilities at Walmart, interview by 
author, July 31, 2006, Bentonville, Arkansas.
 43. See, for example, Paul Nastu, “Wal-Mart Adding LEDs to 650 Stores,” 
Environmental Leader, November 5, 2009, http://www.environmentalleader 
.com.
 44. Michael Grunwald, “Warming to the Inconvenient Facts,” Washing-
ton Post, July 23, 2006. See also Jared Diamond, “Will Big Business Save the 
Earth?,” New York Times, December 5, 2009, http://www.nytimes.com.

45. Walmart, “Sustainability Index,” accessed February 20, 2016, http: 
//corporate.walmart.com. For a website aimed more at Walmart suppliers, 
see Walmart, “Sustainability Hub,” accessed February 20, 2016, http://www 
.walmartsustainabilityhub.com.
 46. Walmart, “Walmart Announces Sustainable Product Index,” press 
release, July 16, 2009, http://walmartstores.com.
 47. In her study of the authority of nonstate actors, in reference to Walmart’s 
sustainability efforts, Jessica Green writes, “Walmart has become, in effect, a 
global regulator of production practices.” Jessica F. Green, Rethinking Private 
Authority: Agents and Entrepreneurs in Global Environmental Governance 
(Princeton, N.J.: Princeton University Press, 2014), 1.
 48. Quoted in Michael Barbaro and Justin Gillis, “Wal-Mart at Forefront of 
Hurricane Relief,” Washington Post, September 6, 2005, http://www.washington 
post.com.
 49. Walmart, “Disaster Relief at Walmart,” accessed November 6, 2009, 

http://www.fortune.com
http://www.walmartstores.com
http://www.wired.com
http://www.nytimes.com
http://www.environmentalleader.com
http://www.environmentalleader.com
http://www.nytimes.com
http://www.walmartsustainabilityhub.com
http://www.walmartsustainabilityhub.com
http://www.walmartstores.com
http://www.washingtonpost.com
http://www.corporate.walmart.com
http://www.corporate.walmart.com
http://www.washingtonpost.com


Notes to
Introduction

234

http://walmartstores.com/download/2304.pdf. See also Leonard, “The Only 
Lifeline Was the Walmart.”

50. Ben Worthen, “How Wal-Mart Beat Feds to New Orleans,” CIO, Novem-
ber 1, 2005, http://www.cio.com.
 51. Claire Wilson, “Business Beats Feds in Disaster Response,” Arkansas 
Traveler (University of Arkansas), October 21, 2005, http://www.uatrav.com 
/news; Greg Flakus, “Disaster Management Advances since Hurricane Katrina,” 
Voice of America, October 30, 2012, http://www.voanews.com; Barbaro and  Gillis, 
“Wal-Mart at Forefront of Hurricane Relief”; Buffy Rojas, “WalMart: Beyond 
Business Continuity Basics,” Continuity Insights, February 28, 2006, http: 
//www.continuityinsights.com.
 52. Quoted in Rojas “WalMart.”
 53. Ibid.
 54. Ibid.
 55. “Armed Forces: Engine Charlie,” Time, October 6, 1961, http://www.time 
.com.
 56. According to a report from the Urban Land Institute: “While a particular 
architectural style or extensively designed facade may please municipalities and 
first-generation users, . . . the extra investment may not add sustained value to 
the building or command a higher price on resale. Subsequent-generation users 
are likely to be more focused on functionality and cost containment than curb 
appeal.” Luis A. Belmonte, “Implications for Building Demand, Design, and Loca-
tion,” in Just-in-Time Real Estate: How Trends in Logistics Are Driving Indus-
trial Development, ed. Anne B. Frej (Washington, D.C.: Urban Land Institute, 
2004), 74.
 57. Roderick P. Neumann, “Political Ecology: Theorizing Scale,” Progress in 
Human Geography 33, no. 3 (2009): 400.
 58. Ibid., 404. Neumann, in a summary of a range of texts, writes: “Sayre 
uses ideas from ecology to critique the concept of scale in human geography. 
He suggests that much of the ‘debate’ on scale can be traced to the conflation of 
its meaning as size, level, and relation. Specifically, he argues that human geog-
raphers often conflate and confuse level and scale (as size) and consequently 
confuse epistemological moments with ontological moments” (400). See also 
Sallie A. Marston and Neil Smith, “States, Scales, and Households: Limits to 
Scale Thinking? A Response to Brenner,” Progress in Human Geography 25, no. 
4 (2001): 615–19.
 59. Sallie A. Marston, “The Social Construction of Scale,” Progress in Human 
Geography 24, no. 2 (2002): 221.
 60. As David Harvey notes: “A hierarchy of scales (often depicted as local, 
regional, national and global, though these are arbitrary designations in them-
selves) exists through which the circulation of capital works at the same time 
as it produces its own distinctive scales of organization.” David Harvey, Spaces 

http://www.walmartstores.com/download/2304.pdf
http://www.cio.com
http://www.uatrav.com/news
http://www.uatrav.com/news
http://www.voanews.com
http://www.time.com
http://www.time.com
http://www.continuityinsights.com
http://www.continuityinsights.com


Notes to
Logistics

235

of Neoliberalization: Towards a Theory of Uneven Geographical Development 
(Stuttgart: Franz Steiner Verlag, 2005), 80.
 61. Paul N. Edwards, “Infrastructure and Modernity: Force, Time, and Social 
Organization in the History of Sociotechnical Systems” in Modernity and Tech-
nology, ed. Thomas J. Misa, Philip Brey, and Andrew Feenberg (Cambridge: MIT 
Press, 2003), 186. Edwards goes on to make a plea for methodological inclusiv-
ity: when addressing large systems, he contends, one cannot address phenomena 
solely at either a micro or macro scale without omitting significant information 
and thereby operating in an overly reductive mode with resulting myopic views. 
Edwards acknowledges the difficulty of such an approach, however, and advises 
scholars to “focus on ever-smaller chunks of time and space. The discipline of 
history, for example, demands topics (and archival sources) that a historian can 
hope to master within a few years. . . . Historians are ill equipped to explore 
broad patterns and multiple scales. Similar points could be made about sociol-
ogy, anthropology, and other empirical approaches to modernity. Today’s schol-
ars tend to sneer at genuinely macro-scale empirical studies, likely as they are to 
contain mistakes at the level of detail that occupies the forefront of the special-
ists’ attention” (223).
 62. Michel Foucault, “The Masked Philosopher,” in Essential Works of Fou-
cault 1954–1984, vol. 1, Ethics, ed. Paul Rabinow (New York: Penguin Press, 
2000), 325.
 63. This sentiment also owes a debt to the editorial statement of the journal 
Cabinet, which paraphrases Foucault’s definition of curiosity as “the basis both 
for an ethical engagement with the world as it is and for imagining how it might 
be otherwise.” “Cabinet: Mission Statement,” Cabinet, accessed May 5, 2015, 
http://www.cabinetmagazine.org. See also “A Succinct Statement on Curiosity 
by Michel Foucault That Sums Up Cabinet’s Mission Better Than We Can,” Cab-
inet, accessed May 5, 2015, http://www.cabinetmagazine.org.
 64. Bruno Latour, We Have Never Been Modern, trans. Catherine Porter 
(Cambridge, Mass.: Harvard University Press, 1991), 47.
 65. Foucault, “The Masked Philosopher,” 323.

1. Logistics

1. For a comprehensive account of the transformation of logistics, see Deb-
orah Cowen, The Deadly Life of Logistics: Mapping Violence in Global Trade 
(Minneapolis: University of Minnesota Press, 2014), esp. chap. 1. See also Edna 
Bonacich and Jake B. Wilson, Getting the Goods: Ports, Labor, and the Logistics 
Revolution (Ithaca, N.Y.: Cornell University Press, 2008). Although Bonacich 
and Wilson focus primarily on labor issues, they devote significant discussion to 
the sources and tendencies of logistics.

http://www.cabinetmagazine.org
http://www.cabinetmagazine.org


Notes to
Logistics

236

2. Charles B. Einstein, “Modeling the Wholesale Logistics Base,” Army 
Logistician 15, no. 6 (November/December 1983): 17.

3. George C. Thorpe, “Logistics,” Scientific American, September 16, 1916, 
263. See also George C. Thorpe, Pure Logistics: The Science of War Preparation 
(Kansas City, Mo.: Franklin Hudson, 1917).
 4. Huston, The Sinews of War, 424.
 5. For a survey of some of the sources of managerial logistics, see Peter 
Klaus and Stefanie Müller, “Towards a Science of Logistics: Milestones along 
Converging Paths,” in The Roots of Logistics: A Reader of Classical Contributions 
to the History and Conceptual Foundations of the Science of Logistics, ed. Peter 
Klaus and Stefanie Müller (Heidelberg: Springer, 2012).
 6. Thorpe points to Napoleon’s failed Russian Campaign as a primary exam-
ple of this. Thorpe, Pure Logistics, 18–28.

7. Baron Antoine-Henri de Jomini, The Art of War (London: Greenhill 
Books, 2006), 252.
 8. Ibid., 69.
 9. Ibid., 253.
 10. Ibid., 254.
 11. For example: “9. Arranging and superintending the march of trains of 
baggage, munitions, provisions, and ambulances, both with the columns and in 
their rear, in such a manner that they will not interfere with the movements of 
the troops and will still be near at hand.” Ibid., 255.
 12. Jomini adds, “As the army advances and removes farther from its base, it 
comes the more necessary to have a good line of operations and of depots which 
may keep up the connection of the army with its base.” Ibid., 262.
 13. Online Etymology Dictionary, s.v. “logistics,” accessed May 5, 2015, 
http://www.etymonline.com.
 14. As John Harwood argues, “Even though [both management and logistics] 
are so directly concerned with spatial organization, their main representational 
tools are only rarely spatial in any conventional sense.” He goes on to point out 
that “practitioners of management and logistics deploy diagrams . . . to model 
the space and time of the territory under their control. These models are topo-
logical, describing only those aspects of the objects represented that are relevant 
to the logistical process.” Harwood, The Interface, 9.
 15. See, for example, Vilém Flusser, Into the Universe of Technical Images, 
trans. Nancy Ann Roth (Minneapolis: University of Minnesota Press, 2011). In 
the opening section, “To Abstract,” Flusser states: “The difference between tra-
ditional and technical images, then, would be this: the first are observations of 
objects, the second computations of concepts. The first arise through depic-
tion, the second through a peculiar hallucinatory power that has lost its faith in 
rules” (10). See also John May, “Sensing: Preliminary Notes on the Emergence 
of  Statistical-Mechanical Vision,” Perspecta: The Yale Architectural Journal, no. 
40, “Monster” (2008): 42–53.

http://www.etymonline.com


Notes to
Logistics

237

16. Stuart Elden, The Birth of Territory (Chicago: University of Chicago Press, 
2013), 322–23.

17. See, for example, Einstein, “Modeling the Wholesale Logistics Base,” 
17–19.

18. Ibid., 17–18.
19. Huston, The Sinews of War, viii. Matériel is the “equipment, apparatus, 

and supplies used by an organization or institution.” Merriam-Webster.com, s.v. 
“matériel,” accessed November 29, 2013, http://www.merriam-webster.com.

20. Ibid. Huston’s reference is to the statement attributed to Otto von Bis-
marck that “politics is the art of the possible.”

21. Carl von Clausewitz, On War, ed. and trans. Michael Howard and Peter 
Paret (Princeton, N.J.: Princeton University Press, 1976), 87.

22. Ibid., 339.
23. Manual DeLanda, War in the Age of Intelligent Machines (New York: 

Zone Books, 1991), 112.
24. Ibid., 108.

 25. Cowen, The Deadly Life of Logistics, 30.
 26. Huston, The Sinews of War, 656.
 27. Ibid.
 28. On this revolution, W. Bruce Allen writes: “Finally, the green-eye-shade 
mentality, along with the individual, was replaced by the computer. To the 
extent that institutional knowledge is valuable, it can be heavily captured by 
artificial intelligence. Routine, repetitive calculations can be handled rapidly. 
Deregulation’s multitude of new rates can be analyzed easily. Models—routing, 
location, allocation—that had been developed by academics and that could be 
run only by a computer mainframe could now be run by a relative novice at a 
desktop computer.” W. Bruce Allen, “The Logistics Revolution and Transpor-
tation,” Annals of the American Academy of Political and Social Science 553 
(September 1997): 108. In 1962, Peter F. Drucker pointed to logistics as an 
undeveloped sector in his article “The Economy’s Dark Continent,” Fortune, 
April 1962, 103–4.
 29. Drucker, “The Economy’s Dark Continent,” 103; Peter F. Drucker, Concept 
of the Corporation (1946; repr., New Brunswick, N.J.: Transaction, 2006).
 30. Drucker, “The Economy’s Dark Continent,” 103.
 31. Cowen, The Deadly Life of Logistics, 36. Cowen lists these functions: 
“inventory carrying and obsolescence, warehousing, transportation, production 
alternatives, communications and data processing, customer service, alternative 
facilities use, channels of distribution and cost concessions” (36).
 32. Ibid., 38.
 33. Walmart, as I will describe below, concentrates its efforts at the end of 
the long production process encompassed by logistics. Thus, while Walmart is 
concerned with the production of the goods it sells, it does not concern itself 

http://www.merriam-webster.com
http://www.Merriam-Webster.com


Notes to
Logistics

238

with the securing of raw material in a coordinated manner, say, in the way that a 
car manufacturer would.

34. Allen, “The Logistics Revolution and Transportation,” 107.
35. Paul Schönsleben, Integral Logistics Management: Operations and Sup-

ply Chain Management in Comprehensive Value-Added Networks, 3rd ed. (Boca 
Raton, Fla.: CRC Press, 2010), 7.
 36. Edward W. Smykay and Bernard J. La Londe, Physical Distribution: The 
New and Profitable Science of Business Logistics (Chicago: Dartnell, 1967), 5.

37. For a discussion of the trade-offs between the “lean” formation that is 
tightly coupled but more brittle and more robust or resilient modes that are 
less vulnerable to unexpected conditions, see Yossi Sheffi, The Resilient Enter-
prise: Overcoming Vulnerability for Competitive Advantage (Cambridge: MIT 
Press, 2005), 76–111. See also Karl E. Weick, “Educational Organizations as 
Loosely Coupled Systems,” Administrative Science Quarterly 21, no. 1 (March 
1976): 1–19.
 38. For a more detailed examination of changing dynamics in manufacturing, 
especially related to the emergence of “lean production” and “pull” models, see 
James P. Womack, Daniel T. Jones, and Daniel Roos, The Machine That Changed 
the World: The Story of Lean Production—Toyota’s Secret Weapon in the Global 
Car Wars That Is Revolutionizing World Industry (1990; repr., New York: Free 
Press, 2007). For further discussion of the industrial aspects of logistics, see, for 
example, Yossi Sheffi, Logistics Cluster: Delivering Value and Driving Growth 
(Cambridge: MIT Press, 2012).
 39. Easterling suggests: “To truly exploit some of the intelligence related to 
network thinking, an alternative position might operate from the premise that 
the real power of many urban organizations lies within the relationships among 
multiple distributed sites that are both collectively and individually adjust-
able. This discussion transfers intelligence from many different models of active 
organization to an understanding of spatial environments. It pursues a fascina-
tion with simple components that gain complexity by their relative position to 
each other.” Keller Easterling, Organization Space: Landscapes, Highways, and 
Houses in America (Cambridge: MIT Press, 1999), 2.
 40. Noel P. Greis, “Integrated Infrastructures for Moving Goods in the Digital 
Age,” in Moving People, Goods, and Information in the 21st Century: The Cut-
ting-Edge Infrastructures of Networked Cities, ed. Richard E. Hanley (London: 
Routledge, 2004), 37.
 41. Henri Lefebvre, The Production of Space, trans. Donald Nicholson-Smith 
(Oxford: Blackwell, 1991), 341–42. Lefebvre asserts: “There is a violence intrin-
sic to abstraction, and to abstraction’s practical (social) use. Abstraction passes 
for an ‘absence’—as distinct from the concrete ‘presence’ of objects, of things. 
Nothing could be more false. For abstraction’s modus operandi is devastation, 
destruction (even if such destruction may sometimes herald creation)” (289).



Notes to
Logistics

239

42. This might serve as evidence in support of Easterling’s assertion that 
“architecture, as it is used here, might describe the parameters or protocols for 
formatting space.” Easterling, Organization Space, 2.

43. See James R. Beniger, The Control Revolution: Technological and Eco-
nomic Origins of the Information Society (Cambridge, Mass.: Harvard University 
Press, 1986), 221.
 44. Beniger identifies train conductors as “possibly the first persons in his-
tory to be used as programmable, distributed decision makers in the control of 
fast-moving flows through a system whose scale and speeds precluded control by 
more central structures.” Ibid., 225.
 45. My thanks to John Harwood for the reference to Ball and the Great Kipton 
Train Wreck.
 46. Regarding the need for sustained communication, Armand Mattelart 
writes: “Globalization is above all a model of corporate management that, in 
response to the growing complexity of competitive environments, creates and 
promotes competencies on a global level with a view to maximizing profits and 
consolidating market shares. It is, in a sense, a framework for interpreting the 
world that is peculiar to management and marketing specialists. . . . The global 
firm is an organic structure in which each part is supposed to serve the whole. 
Any shortcoming in the interoperability between the parts, any lack of free 
interaction, is a threat to the system. Communication must therefore be omni-
present.” Armand Mattelart, Networking the World: 1794–2000, trans. Liz Car-
ey-Libbrecht and James A. Cohen (Minneapolis: University of Minnesota Press, 
2000), 76–77. Elsewhere, Mattelart describes the railway as “the culmination of 
a rationality in which the ordering of time on a large scale is allied with the insti-
tution of security systems calling for the military mode of organization. Before 
designating applications of the new technologies, and even before the invention 
of the locomotive or the telegraph, the term ‘line of communications’ had been 
used in the treatises of the war academies. Its transfer to civilian vocabulary by 
no means took place metaphorically. It was the expression of a regime of orga-
nization.” Armand Mattelart, The Invention of Communication, trans. Susan 
Emanuel (Minneapolis: University of Minnesota Press, 1996), 50.
 47. Studies such as those published in Wiebe E. Bijker and John Law’s edited 
volume Shaping Technology/Building Society: Studies in Sociotechnical Change 
(Cambridge: MIT Press, 1992) address these intertwined dynamics. Bijker’s own 
Of Bicycles, Bakelites, and Bulbs further develops methods related to the study 
of large technical systems. See also Alfred Chandler Jr. and James Cortada, eds., 
A Nation Transformed by Information: How Information Has Shaped the United 
States from Colonial Times to the Present (London: Oxford University Press, 
2003); as well as Edwards, “Infrastructure and Modernity,” 185–226.
 48. “The Most Tender, Fully-Meated Lobster You Will Find,” Clearwater, 
accessed May 5, 2015, http://www.clearwater.ca/en/home/seafood-industry 

http://www.clearwater.ca/en/home/seafood-industry/lobster/default.aspx


Notes to
Logistics

240

/lobster/default.aspx. See also Nicki Holmyard, “Lobsters Alive!,” IntraFish, 
August 21, 2008, http://www.intrafish.com.

49. “Just-in-Time Lobsters,” in “The Physical Internet: A Survey of Logis-
tics,” Economist, June 17, 2006, 8. These dynamics illustrate, in David Harvey’s 
words, “a basic law of capital accumulation” that enables “reduction in the cost 
and time of movement of commodities, people (labor power), money and infor-
mation through what Marx called ‘the annihilation of space through time.’” He 
goes on to point out that “since distance is measured in terms of time and cost 
of movement, there is also intense pressure to reduce the frictions of distance by 
innovations in transportation and communications.” Harvey, Spaces of Neoliber-
alization, 76.
 50. Giedion goes on: “The slow shaping of daily life is of equal importance to 
the explosions of history; for, in the anonymous life, the particles accumulate 
into an explosive force.” Sigfried Giedion, Mechanization Takes Command: A 
Contribution to Anonymous History (New York: W. W. Norton, 1948), 3.
 51. For a more detailed discussion of modules, see Harwood, The Interface, 
109–11. Harwood writes, “Being a unit of serial delimitation, a module is nec-
essarily both part and multiple” (109). He continues, “Modularity is the for-
mal condition of architecture considered as a medium in the truest sense of 
 McLuhan’s ‘law,’ that it contains or is built up out of other media and may be 
contained by other media in turn” (111).
 52. Alexander Klose, “Cells, Modules, Series: The Rationale of Space Pro-
cessing in the Age of Containers” (paper presented to the German Department, 
Northwestern University, Chicago, February 13, 2006), 1. See also Alexander 
Klose, The Container Principle: How a Box Changes the Way We Think, trans. 
Charles Marcrum II (Cambridge: MIT Press, 2015). Klose examines the container 
as a fundamental, defining feature of modernity for its ability to universalize and 
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standards catalogue listing “Flat Pallets for Intercontinental Materials Han-
dling—Principal Dimensions and Tolerances,” accessed January 12, 2016, http: 
//www.iso.org.
 54. See Marc Levinson, The Box: How the Shipping Container Made the World 
Smaller and the World Economy Bigger (Princeton, N.J.: Princeton University 
Press, 2006). For a discussion dealing specifically with the shipping container, 
see Matthew Heins, “The Shipping Container and the Globalization of Ameri-
can Infrastructure” (PhD diss., University of Michigan, 2013). Heins focuses on 
the context of the container in the United States and uses the container to dis-
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between elements in space. Noticing a similar condition, Henri Lefebvre writes, 
“Space is thus produced and reproduced as reproducible.” Lefebvre, The Produc-
tion of Space, 337.
 55. Levinson, The Box, 7.

56. Ibid., 6.
57. Klose, “Cells, Modules, Series.”
58. Edwards, “Infrastructure and Modernity,” 185.
59. Susan Leigh Star and Karen Ruhleder, “Steps toward an Ecology of Infra-

structure: Design and Access for Large Information Spaces,” Information Sys-
tems Research 7, no. 1 (March 1996): 111–34.
 60. Edwards, “Infrastructure and Modernity,” 191. Edwards writes: “Infra-
structures act like laws. . . . They create both opportunities and limits; they 
promote some interests at the expense of others. To live within the multiple, 
interlocking infrastructures of modern societies is to know one’s place in gigan-
tic systems that both enable and constrain us” (191). Edwards is drawing from 
Langdon Winner, The Whale and the Reactor: A Search for Limits in an Age of 
High Technology (Chicago: University of Chicago Press, 1986), particularly the 
chapter “Do Artifacts Have Politics?”

61. As Edwards notes: “If we look at function rather than at the particular 
technology or infrastructure that fulfills it, we see not disappearance but growth. 
Gas lighting may be dead, but artificial light illuminates the world; the telegraph 
is gone, but far more intricate and capable long-distance communication sys-
tems have replaced it.” Edwards, “Infrastructure and Modernity,” 205.

62. Lewis Mumford singles out mechanization and regimentation as two par-
ticularly acute historical phenomena related to this issue, saying that while they 
are not new, “what is new is the fact that these functions have been projected 
and embodied in organized forms which dominate every aspect of our existence.” 
Lewis Mumford, Technics and Civilization (New York: Harcourt Brace, 1934), 4.

63. Bell, The Coming of Post-industrial Society, 29.
64. Edwards extends this notion to ideas of infrastructure as well: “As histo-

rians, sociologists, and anthropologists of technology increasingly recognize, all 
infrastructures (indeed, all ‘technologies’) are in fact sociotechnical in nature. 
Not only hardware but organizations, socially communicated background knowl-
edge, general acceptance and reliance, and near-ubiquitous accessibility are 
required for a system to be an infrastructure.” Edwards, “Infrastructure and 
Modernity,” 188.

65. Stephen Graham and Simon Marvin, Splintering Urbanism: Networked 
Infrastructures, Technological Mobilities and the Urban Condition (London: 
Routledge, 2001), 191.

66. Deborah Cowen, “Containing Insecurity: Logistic Space, U.S. Port Cities, 
and the ‘War on Terror,’” in Disrupted Cities: When Infrastructure Fails, ed. Ste-
phen Graham (London: Routledge, 2009), 69–84.
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67. Graham and Marvin, Splintering Urbanism, 192.
 68. As Zygmunt Bauman observes, “Modernity is, apart from anything else, 
perhaps even more than anything else, the history of time: modernity is the time 
when time has a history.” Bauman, Liquid Modernity, 110.
 69. For further discussion of the development of standard time, see, for 
example, Lawrence Busch, Standards: Recipes for Reality (Cambridge: MIT 
Press, 2011), particularly the chapter “Standardizing the World,” 77–150. See 
also Michael O’Malley, Keeping Watch: A History of American Time (Washing-
ton, D.C.: Smithsonian Institution Press, 1990).
 70. For an introduction to the development of probability theory, see Ian 
Hacking, The Taming of Chance (Cambridge: Cambridge University Press, 1990). 
In the context of economics, Frank Knight had already identified, in 1921, the 
important distinction between risk and uncertainty. Knight’s writing became 
influential after World War II with the rise of Chicago School economics, includ-
ing the influence of Knight’s student Milton Friedman. See Frank H. Knight, 
Risk, Uncertainty, and Profit (Boston: Houghton Mifflin, 1921), available on the 
Library of Economics and Liberty website, http://www.econlib.org. For further 
discussion in the context of contemporary finance, see Arjun Appadurai, “The 
Ghost in the Financial Machine,” Public Culture 23, no. 3 (Fall 2011): 517–40.
 71. Arthur C. Clarke, “Extra-terrestrial Relays: Can Rocket Stations Give 
World-wide Radio Coverage?,” Wireless World, October 1945, 305.
 72. Ibid., 306.
 73. Manuel Castells, “Space of Flows, Space of Places: Material for a The-
ory of Urbanism in the Information Age,” in Graham, The Cybercities Reader, 
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Information Age: Economy, Society, and Culture (Oxford: Blackwell, 1996). 
Volume 1 of that series, The Rise of Network Society, includes the chapter “The 
Space of Flows” (376–428), in which Castells relates the challenge of informa-
tion logics to cities of the Industrial Revolution. His distinction between the 
“space of flows” and the “space of places” establishes these as the two poles of 
the spectrum of transformation wrought by globalization.
 74. According to Snyder and Wall, “Distribution and consumption are alter-
ing traditional urban form in four ways: at street scale, by filling our roads with 
trucks working via electronic control on schedules that lead to intense traffic 
volume and accidents disrupting the daily urban system of every large city; at 
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Wall, “Emerging Landscapes of Movement and Logistics,” Architectural Design 
68 (July/August 1998): 20. These authors also define the distribution landscape 
as “the domain of the logistics industry . . . where information and technology 
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intervene with the physical bulk of goods at ports, rail yards, air cargo and truck 
depots” (16).

75. Lyster, “Landscapes of Exchange,” 230.
76. Easterling describes this logistical urbanism as “a live three-dimensional 

enactment of the orgman’s data-tracking software. It is an urbanism of the work 
addict, of stacking and sorting behaviors necessary to move containers from 
ships and pallets from warehouses with increasingly high expectations of effi-
ciency.” Easterling, “The New Orgman,” 182. Regarding the aspirations of their 
project, Snyder and Wall write, “Beyond understanding the locational logic of 
these new urban developments, we believe the distribution landscape is a testing 
ground for new kinds of settlement, spatial patterns and possibly an architecture 
where the shape of urban life is free to take on a new form.” Snyder and Wall, 
“Emerging Landscapes of Movement and Logistics,” 21.
 77. See Jesse LeCavalier, John Harwood, and Guillame Mojon, This Will _ 
This (Basel: Standpunkte Press, 2009), 21–23.
 78. Harwood, The Interface, 128.

79. Ibid., 131.
80. See Easterling, Organization Space; Mark Wigley, “Network Fever,” Grey 

Room, no. 4 (Summer 2001): 82–122.
81. Peter Galison uses Baran’s research to show how civilian officials in the 
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the federal government.” Peter Galison, “War against the Center,” Grey Room, no. 
4 (Summer 2001): 29. In developing his argument, Galison discusses research 
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with the physical installations of U.S. industries but also with their telecommu-
nications systems.
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midcentury attachments.
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attempt to rebuild geography with architecture—a project in which buildings 
bring their own territorial concerns into focus.” David Gissen, “The Architec-
tural Reconstruction of Geography,” in Coupling: Strategies for Infrastructural 
Opportunism, ed. Mason White and Lola Sheppard (Princeton, N.J.: Princeton 
Architectural Press, 2011), 42.
 85. The use of architecture specifically to abet or instigate political maneu-
vering has been documented in works such as Eyal Weizman’s Hollow Land: 
Israel’s Architecture of Occupation (London: Verso, 2007); and Keller Easter-
ling’s Enduring Innocence: Global Architecture and Its Political Masquerades 
(Cambridge: MIT Press, 2007); as well as in journals like New Geographies.
 86. Paul Krugman, for example, writes, “Firms tend, other things equal, to 
choose locations of maximum ‘market potential,’ where the market potential of 
a site was defined as some index of its access to markets, involving both the pur-
chasing power of all the markets to which it might sell and the distance to those 
markets.” Paul Krugman, Development, Geography, and Economic Theory (Cam-
bridge: MIT Press, 1995), 44.
 87. Roy E. H. Mellor, Nation, State, and Territory: A Political Geography 
(London: Routledge, 1989), 1.
 88. See Orit Halpern, Jesse LeCavalier, Nerea Calvillo, and Wolfgang Pietsch, 
“Test-Bed Urbanism,” Public Culture 25, no. 2 (Spring 2013): 272–306.
 89. Stuart Elden, “Governmentality, Calculation, Territory,” Environment 
and Planning D: Society and Space 25 (2007): 578.
 90. For a discussion of political plastic, see Weizman, Hollow Land.
 91. Elden, The Birth of Territory, 322.
 92. Kevin Lynch, The Image of the City (Cambridge: MIT Press, 1960), 13.

2. Buildings

1. Susan Hartley, “Happy Birthday No. 30,” Troy Daily News, June 26, 
2004.
 2. Walton describes how he “read an article about these two Ben Franklin 
stores up in Minnesota that had gone to self-service—a brand-new concept at 
the time. I rode the bus all night long to two little towns up there—Pipestone and 
Worthington. They had shelves on the side and two island counters all the way 
back. No clerks with cash registers around the store. Just checkout registers up 
front. I liked it. So I did that too.” Walton, Sam Walton, 42.
 3. For a thorough account of the development of mass merchandising and 
discount retail, see Vance and Scott, Wal-Mart, 16–38. For an overview of the 
transformation of business structures in the nineteenth century, a transforma-
tion that laid much of the groundwork for the supply chain networks utilized by 
Walmart, see Alfred Chandler Jr., The Visible Hand: The Managerial Revolution 
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(Cambridge, Mass.: Harvard University Press, 1977). James Beniger refers to the 
new retail outlets of the 1930s as “new supermarket buildings qua material pro-
cessors.” Beniger, The Control Revolution, 341.

4. In the June 1, 1918, issue of the internal publication Whats and What 
Nots of Piggly Wiggly System, Saunders noted, “After any and all merchandise 
has been placed on display, it is there for the customer alone to select with his or 
her own hands and without physical assistance from a store employee.” Missis-
sippi Valley Collection, University of Memphis Library, 438-03-16.

5. Vance and Scott, Wal-Mart, 12.
6. C. Saunders, “Self Serving Store,” U.S. Patent 1,397,824 (filed June 20, 

1917, and issued November 22, 1921), 3.
7. Whats and What Nots of Piggly Wiggly System, June 1, 1918.
8. The astonishing history of Saunders and Piggly Wiggly includes a dra-

matic effort on Saunders’s part to corner the market in 1922, only to be thwarted 
by the intervention of the U.S. Securities and Exchange Commission. For a 
detailed history, see John Brooks, “Annals of Finance: A Corner in Piggly Wig-
gly,” New Yorker, June 6, 1959, 128–50. For more on the architecture of Saun-
ders’s subsequent experiments in networked and automated retail, see Jesse 
 LeCavalier, “Networks of Architecture: Keedoozle and Walmart,” MAS Context, 
no. 9, “Network” (Spring 2011).
 9. Whats and What Nots of Piggly Wiggly System, June 1, 1918.
 10. Stephen A. Brown, Revolution at the Checkout Counter: The Explosion of 
the Bar Code (Cambridge: Wertheim Publications in Industrial Relations, 1997), 5.
 11. Information on the development of the UPC comes from Harry E. Burke, 
Automating Management Information Systems, vols. 1–2 (New York: Van Nos-
trand Reinhold, 1990); Lawrence E. Hicks, The Universal Product Code (New 
York: American Management Association, 1975); and “UPC—The History of the 
UPC and Item Identification,” ID History Museum, accessed January 13, 2016, 
http://www.idhistory.com. See also George Lauer, Engineering Was Fun! An 
Autobiography (self-published, 2007); Bill Selmeier, Spreading the Barcode 
(self-published, 2008). John Dunlop and Jan Rivkin offer this description: 
“When a consumer purchases an item, say a man’s shirt at one of Federated’s 
department stores, the bar code scanner at the checkout register reads the UPC 
symbol on the item. The point-of-sale register uses the Code to look up the 
item’s current price from a database in an on-site or central computer. At nearly 
the same time, the information that the shirt has been sold is relayed to Feder-
ated’s buyers. There, the information is used in two ways. First, it provides Fed-
erated with immediate and precise knowledge of what is selling and what is not. 
Buyers can use this knowledge to adjust their purchases from vendors. Second, it 
triggers a process of replenishing the stock of a particular fabric, size, color, and 
style of the shirt at the store.” John T. Dunlop and Jan W. Rivkin, “Introduction,” 
in Brown, Revolution at the Checkout Counter, 10.
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12. In recent years, radio-frequency identification (RFID) has been posi-
tioned as the heir to the UPC as the primary mode of inventory monitoring and 
managing. As RFID “tags” (each consisting of a transmitter and antenna) con-
tinuously broadcast their locations in space, the parties monitoring them can 
maintain close watch over their entire journey. This is different from the current 
mode of the UPC, which can account only for products’ locations at the check-
points along their paths. The promise of RFID is ultimately to automate the pro-
cess of shopping almost entirely. If all the items in a shopper’s cart have RFID 
tags, then the consumer can pass through an electronic gate and the system will 
instantly and automatically deduct the amount of the total sale from the custom-
er’s account.
 13. Logistics operations became increasingly technological with the imple-
mentation of semiautomated inventory management, but these developments 
were not unidirectional. For example, the retail industry led the charge on bar 
code implementation, which, in turn, influenced military operations. Ten years 
after the bar code was first used, the journal Army Logistician made its case 
for bar code implementation by pointing out that “techniques similar to those 
used in BARCIS [Bar Code Inventory System] are widely used in civilian indus-
try. Once LOGMARS [Logistics Application of Marking and Reading Symbols] 
is fully instituted, bar coding will become a way of life for DOD [Department of 
Defense] logisticians, from the wholesale level to the using unit.” The report also 
noted that “tests conducted by ERADCOM [Electronics Research & Develop-
ment Command] indicated that the bar code system of inventorying reduced the 
time spent on manual inventories by 68 percent. Equipment is managed more 
efficiently, since items are easier to identify. Accountability also has improved, 
and hand receipt holders have accepted and learned to use the system.” John H. 
Kern, “Bar Coding: A Better Way to Manage Property Books,” Army Logistician, 
March/April 1983, 5. The choice of language here is instructive when considering 
the ways in which logistics and semiautomated data management have become 
insinuated into daily life. Once people have “accepted” the system, they can 
make it part of their “way of life.” This is exactly the means by which Walmart 
approaches its own culture, cultivating habits of thought and action in pursuit of 
cost savings and efficiency.
 14. According to Dunlop and Rivkin: “The retailer’s purpose in employing 
this suite of technologies is straightforward. Thanks to the U.P.C., bar code 
scanners, low cost microprocessors, and low cost electronic communica-
tions, the retailers can collect and process information concerning consumer 
demand, as expressed in thousands of transactions, inexpensively. The retailer 
can then use this information to reduce its exposure to market demand risk. 
It does so both by adjusting its orders quickly in response to shifts in demand 
and by minimizing the amount of inventory it holds.” Dunlop and Rivkin, 
 “Introduction,” 11.
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15. “Seen in this light, a significant feature of the U.P.C., EDI, and associ-
ated innovations is their non-specific character. Thanks to the setting of indus-
try-level standards, firms can invest in these technologies, and engage in pseu-
do-integration with partners, without exposing themselves as much to the 
hazards of relationship-specific assets.” Ibid., 31.

16. William Correll, the head of Walmart’s architecture division, described 
one duty of his department by stating, “We put together, if you will, the vehicles 
of choice. I wouldn’t look at it as cookie cutters of building layouts, but as base 
formats that one might take and apply while coming up with new concept stores. 
The prototypes are designed to be starting points—kind of like springboards.” 
LeCavalier, “Interview with Bill Correll,” 35.

17. Random House Dictionary, s.v. “format,” accessed February 27, 2011, 
http://dictionary.reference.com.

18. According to Weick: “If all of the elements in a large system are loosely 
coupled to one another, then any one element can adjust to and modify local 
unique contingency without affecting the whole system. These local adaptations 
can be swift, relatively economical and substantial.” Weick, “Educational Orga-
nizations as Loosely Coupled Systems,” 7.

19. Ibid.
20. Ibid.
21. Walton, Sam Walton, 142–43.

 22. Lisa Selin Davis, “Trying to Fit In: The Look of Wal-Mart Stores in the 
Suburbs,” Plenty, November/December 2005, 69.
 23. Ibid., 67.
 24. LeCavalier, “Interview with Bill Correll,” 33.
 25. Ibid.
 26. “Correll’s team met with a coalition of civic groups in a Fort Worth 
neighborhood and asked them about their favorite buildings in the area and the 
characteristics ‘they would like to see reflected’ in the future store. A number of 
 people cited a 1930s high school as a favorite. ‘So,’ Correll says, ‘we took many of 
the elements—including some arched windows, clay tile roofs, brick, and other 
material—and put these colors and materials together as part of the design of the 
Wal-Mart Supercenter. Does this defuse public opposition? I’m sure it does. But 
the real drive for us is to be good neighbors.’” Karrie Jacobs, “Massive Markets,” 
Metropolis, June 1, 2004, http://www.metropolismag.com.
 27. Walmart is also constantly developing new prototypes, including an 
“urban” prototype and a “lifestyle” prototype. See Davis, “Trying to Fit In,” 
66–69; Rachel Lianna Davis, “Wal-Mart Stores Change, Steer Clear of Compact 
Design,” Northwest Arkansas News, June 2, 2006; Chuck Bartels, “New Wal-
Mart Style Unifies Stores,” USA Today, October 29, 2008, http://www.usatoday 
.com; Anne D’Innocenzio, “Wal-Mart Unveils Tiny Walmart Express in Gentry,” 
NWA Online, June 3, 2011, http://www.nwaonline.com.
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28. For additional information on Lippincott’s rebranding campaign for 
Walmart, see Lippincott, “Walmart,” accessed February 19, 2016, http://www 
.lippincott.com/en/work/walmart.
 29. Quoted in James Bickers, “GlobalShop: Walmart on the Return of Retail 
Architecture,” RetailCustomerExperience.com, March 16, 2010, http://www 
.retailcustomerexperience.com.
 30. Ibid.
 31. Robert Venturi, Denise Scott Brown, and Steven Izenour, Learning from 
Las Vegas: The Forgotten Symbolism of Architectural Form, rev. ed. (Cambridge: 
MIT Press, 1977), 87.
 32. Julia Christensen, in Big Box Reuse (Cambridge: MIT Press, 2008), 
focuses on the capacity of retailer warehouse buildings to support transforma-
tion by social entrepreneurial efforts. Alejandro Zaera Polo, in “The Politics of the 
Envelope: A Political Critique of Materialism,” Volume, no. 17, “Content Manage-
ment” (2008): 76–105, works to locate architectural agency within the building 
skin and cites the increasing operational specificity that comes with buildings. 
Alexander d’Hooghe, in “The Case for the Big Box: Joys of a Non-expressionist 
Architecture,” Volume, no. 19, “Architecture of Hope” (2009): 34–38, shares 
some of Christensen’s views, especially in terms of the possibilities for large- 
format discount stores to become hubs.
 33. It is also worth noting the change in overall floor area, from 29,345 square 
feet in 1955 to 155,230 in 2007.
 34. Max McCoy, “Wal-Mart’s Data Center Remains a Mystery,” Joplin Globe, 
May 28, 2006, http://www.joplinglobe.com.
 35. Information on property tax rates comes from Benton County Asses-
sor’s Office, accessed May 5, 2015, http://bentoncountyar.gov; and “Missouri: 
McDonald County,” LowTaxRate.com, accessed May 5, 2015, http://www 
.lowtaxrate.com. Aside from property tax savings, a Community Develop-
ment Block Grant was established to help with the construction of the data 
center, resulting in six hundred new jobs. See McDonald County Commis-
sion minutes, November 14, 2012, http://www.mcdonaldcountygov.com 
/notices/11-14-2012%20Minutes.pdf.
 36. This description is based on what I observed on Sunday, January 20, 
2008, as I was trying to photograph the center. At that time I was questioned by 
one plainclothes deputy and then subsequently by a uniformed officer.
 37. Google Data Centers, “The Dalles, Oregon,” accessed March 20, 2013, 
http://www.google.com/about/datacenters. See also John Markoff and Saul 
Hansell, “Hiding in Plain Sight, Google Seeks More Power,” New York Times, 
June 14, 2006; Andrew Blum, Tubes: Behind the Scenes at the Internet (New 
York: Ecco, 2012), 227–62.
 38. Martin Pawley argues, in Terminal Architecture (London: Reaktion 
Books, 1998), for an expanded idea of what constitutes architectural design. The 
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book examines architecture related to transit and material flows but also sug-
gests that architecture’s days might be numbered.
 39. Luiz André Barroso and Urs Hölzle, “Handheld + Landheld = Cloud Com-
puting,” CLOG, “Data Space” (2012): 18–19.
 40. In a 2012 interview with the editors of CLOG, Joseph Lauro of Gensler 
stated: “When we are designing a data center, we’re designing a space or a con-
tainer to house technology in three years. It’s impossible to predict what that 
technology will be in three years. . . . So the systems that are updated the most 
are the software and applications, then the physical hardware, and lastly, the 
architecture.” “An Interview with Gensler,” CLOG, “Data Space” (2012): 123.

41. Walmart uses a range of distribution types. For simplicity’s sake, I am 
using the term distribution center to refer to what is more precisely a “general 
merchandise distribution center,” or GMDC. For other types of distribution 
facilities within Walmart’s operations, see MWPVL International, “The Walmart 
Distribution Center in the United States,” accessed February 21, 2016, http: 
//www.mwpvl.com/html/walmart.html.
 42. Don Soderquist, The Wal-Mart Way: The Inside Story of the Success of 
the World’s Largest Company (Nashville: Thomas Nelson, 2005), 154.
 43. Ibid, 160–61.
 44. Ibid., 161.
 45. Ibid., 159.
 46. Remarks made in The Age of Walmart, documentary film, CNBC, first 
aired May 20, 2007.
 47. Dunham-Jones, “Temporary Contracts,” 3. Freed from the burden of per-
manence and longer-term aspirational branding by the corporation, these instal-
lations present a version of temporary architecture capable of adapting to chang-
ing circumstances. The disincentive to stay in a place if the market turns further 
reinforces the temporal nature of Walmart’s built work.

3. Locations

1. For example, Walmart leadership was instrumental in the operations of 
the organization Students in Free Enterprise (SIFE), including Sam and Helen 
Walton, Don Soderquist, and Jack Shewmaker, Walmart’s former president and 
chief operating officer. Shewmaker was one of the Walmart executives most ada-
mant about developing the company’s communications system and one of the 
key figures responsible for implementing its satellite network. He was especially 
devout in his belief in the principles and virtues of a free market system (Mil-
ton Friedman’s Capitalism and Freedom was first published in 1962, the year 
Walmart was founded). These convictions prompted Shewmaker to play a prom-
inent role in SIFE, which aims to “bring together a diverse network of university 
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students, academic professionals and industry leaders around the shared mis-
sion of creating a better, more sustainable world through the positive power 
of business.” SIFE, “The Change You Want to See,” accessed January 22, 2016, 
http://sifethechangeyouwanttosee.blogspot.com. The organization, which has 
more than 42,000 members in forty countries, oversees a range of development 
projects organized and run by students.

2. The evidence to support the claims in this chapter is assembled from a 
range of material. Many of the historical data related to Walmart’s early for-
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PLATE 1
This illustration from Army Logistician represents 
enclosure and inventory in the same manner. Source: 
Charles B. Einstein, “Modeling the Wholesale Logistics 
Base,” Army Logistician 15, no. 6 (November/December 
1983): 17.
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Opposite, above: Corporate logos and headquarters of US Steel, 
GM, IBM, and Walmart. Opposite, below: Walmart store quantities 
and types since the company's founding in 1962, with additional 
annotations concerning location, technology, and leadership. 
Image by the author. Above: A comparison between the area of 
Manhattan and the area of all US Walmart locations (excluding 
parking).
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PLATE 2
Corporate logos and headquarters of U.S. Steel, General 
Motors, IBM, and Walmart. Illustration by the author.

PLATE 3
Walmart store quantities and types since the company’s 
founding in 1962, with annotations concerning location, 
technology, and leadership. Illustration by the author.
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PLATE 4
A comparison between the area of Manhattan and the 
area of all U.S. Walmart locations (excluding parking). 
Illustration by the author.
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PLATE 5
Comparative diagram of Walmart’s Prototype 150 with 
three instances. from left to right: Prototype 150; 
Walmart 2185, Selinsgrove, Pennsylvania; Walmart 1820, 
Kittanning, Pennsylvania; Walmart 2953, Swansea, Mas-
sachusetts. Illustration by the author.
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PLATE 6
Supercenter: Content but No Form
Composite drawing of Walmart supercenter prototype. 
Illustration by the author based on Walmart construction 
documents and site visits.

1. The space between the entrance and the cash registers is part of the 
malleable “crust” that Walmart uses to adapt its collection of prototypes  
to specific contexts.

2. The bar code and its attendant information-processing apparatus are 
essential to Walmart’s operation.

3. The interior facade of the building’s mantle is a site of interface and 
comprises primarily display cases and refrigerated merchandise, accessible 
from the front and loaded from inside.

4. The exterior design of Walmart is often the target of criticism from  
local communities. Prototypes allow for flexible modification during the 
design phase.
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5. Walmart’s point of sale consoles are the sites where data are collected 

and transmitted to the data center for analysis and to the local distribution 

center if new merchandise is required. Walmart holds patents on various 

cashier technologies (USPTO US6491218 B2).

6. Because the retailer can calibrate its replenishment process, on-site mer-

chandise storage is reduced to a minimum and the supercenter acts more  

as a staging area for goods being unloaded from trailers.

7. The merchandise floor of each prototype is carefully scripted to ensure 

that inventory is moving steadily. The open aisles separating the zones are 

for promotional merchandise, historically displayed while still on shipping 

pallets. Walton called this zone “Action Alley.”

8. The garden center occupies a semi-enclosed zone between parking lot and 
buildings.

9. Walmart’s fleet of tractors and trailers forms the link between supercenter 
and distribution center as they shuttle between the two, often several times 
a day.

10. The roof is a crucial interface in Walmart’s infrastructural system. As it 
has no symbolic obligation, its expression reflects the building’s require-
ments below. It also supports communications technologies that allow each 
store to communicate with the company in general.

11. Requirements for optimized merchandise layout are the priorities for the 
design of Walmart supercenters.



PLATE 7
Data Center: Form but No Content
Composite drawing of Walmart data center. Illustration 
by the author extrapolated from aerial photographs, site 
visits, and descriptions of data centers in Luiz Barroso 
and Urs Hölzle, The Datacenter as a Computer: An Intro-
duction to the Design of Warehouse-Scale Machines (San 
Rafael, Calif.: Morgan & Claypool, 2009).

1. Large exhaust and intake vents are obscured by the earthen berm that 
surrounds the data center.

2. Data center employees enter from the rear of the building, not visible from 
the road.

3. The data center is more like a very large computer than a building designed 
for use and inhabitation. Consequently, much of the footprint is dedicated to 
data storage with limited office space.

4. The retaining wall for the earthen berm defines a large volume, into which 
additional buildings are nested.
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5. In a typical data center, the array of servers is constantly  updated as new 
technologies become available.

6. The loading dock, as with Walmart’s supercenters, is hidden from view.

7. A plenum floor system allows flexible configurations of racks, cables, and 
environmental conditioning.

8. The berm and retaining walls define a clear perimeter for the data center 
while the interior contents are typically more flexible.

9. The building’s low profile and small obscured openings suggest an archi-
tectural language related to bunkers or to infrastructure.

10. The large satellite dish connects Walmart’s data center to its private 
communications network.

11. Server rack detail.
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PLATE 8
Distribution Center: The Content Is the Form
Composite drawing of typical distribution center. Illus-
tration by the author based on drawings and diagrams 
from Dematic.com, site visits, and Jolyon Drury and Peter 
Falconer, Building and Planning for Industrial Storage and 
Distribution, 2nd ed. (London: Architectural Press, 2003).

1. Workers assemble orders through automated and semiautomated picking 
modules.

2. Distribution center workers, augmented by a range of technologies, 
navigate the DC floor.

3. In a process called cross-docking, suppliers can unload their merchandise 
to be directly loaded on another truck ready to depart for a Walmart location.

4. Automated conveyor systems transport the assembled orders from the 
receiving area to the loading area.

5. Walmart has its own fleet of trucks and trailers, which allows it more con-
trol over the distribution process and more opportunity to reduce costs.
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http://www.Dematic.com


6. Distribution centers are emptied and filled every twenty-four hours. 
Because this process is piecemeal and continuous, the interior appears  
to always be the same.

7. Walmart assigns each loading bay to a single store location.

8. Automated rollers transmit merchandise to DC workers who load it and 
stack it in the trailers.

9. Objects are treated as information, and their bar codes automatically 
direct them to the correct waiting trailer.

10. Scanners read the bar code information on each parcel as it passes 
through a series of gates. When the right chute appears, small rubber shoes 
redirect it. 

11. The bay doors connect the interior of the DC to the interiors of the trailers 
to the interiors of the supercenters.
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Centers,” Alabama Gulf Coast Video, accessed January 20, 2014, http://ww-
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2011), 253-302; “Opening dates of Wal-Mart stores and Supercenters, 
1962-Jan 31, 2006 (Alaska and Hawaii excluded),” geoCommons, accessed 
January 20, 2014, http://geocommons.com/overlays/133211; “Walmart, 
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PLATE 9
Domestic locations of Walmart stores and distribution centers, 
2013. Illustration by the author based on data from “The 
Walmart Distribution Center Network in the United States,” 
MWPVL International, accessed January 20, 2014, http://www 
.mwpvl.com/html/walmart.html; “List of Walmart Distribu-
tion Centers,” Alabama Gulf Coast Video, accessed January 
20, 2014, http://www.algulfcoastvideo.com/Walmart1.htm; 
Thomas J. Holmes, “The Diffusion ofWal-Mart and Economies 
of Density,” Econometrica 79, no. 1 (January 2011): 253–302; 
“Opening Dates of Wal-Mart Stores and Supercenters, 1962–  
January 31, 2006 (Alaska and Hawaii Excluded),” GeoCom-
mons, accessed January 20, 2014, http://geocommons.com 
/overlays/133211; “WalMart, Sam’s Clubs, and Super WalMart 
Centers in the United States and Canada (CSV),” POI Factory: 
New and Interesting Places for Your GPS, accessed January 20, 
2014, http://www.poi-factory.com/node/25560.

http://www.mwpvl.com/html/walmart.html
http://www.mwpvl.com/html/walmart.html
http://www.algulfcoastvideo.com/Walmart1.htm
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Walmart locations in and around Vermont, 2011. Image by author 
with information from Walmartstores.com, Google maps.

PLATE 10
Walmart locations in and around Vermont, 2011.  
Illustration by the author based on information from 
Walmartstores.com and Google Maps.

1. The state of Vermont.

5. Vermont Walmart store locations and catchment radii. 6. Walmart locations in Vermont and its vicinity, including 
highway systems and waterways.

2. Walmart locations within twenty miles of the Vermont 
border.
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PITTSFIELD, MA 01201

01. The state of Vermont. 02. Walmart locations within 20 miles 
      of the Vermont border.        indication of 20-mile catchment radii.

03. Walmart locations at Vermont border with 04. Location of Walmart stores in Vermont.

       catchment areas.
05. Vermont store locations and 

       vicinity, including highway systems 
06. Walmart locations in Vermont and its 

       and waterways.

07. Walmart numbers its stores in the sequence 
       of their construction.

08. Territorial saturation. 

Walmart locations in and around Vermont, 2011. Image by author 
with information from Walmartstores.com, Google maps.

7. Walmart locations in Vermont and its vicinity, with store 
numbers, as assigned in the sequence of construction.

8. Walmart’s territorial saturation in and around Vermont.

3. Walmart locations at the Vermont border with indication of 
twenty-mile catchment radii.

4. Locations of Walmart stores in Vermont.



PLATE 11
The background of this photograph offers a rare glimpse 
into Walmart’s data and communication center. In the 
foreground is an example of the consumer items that 
propel the retailer’s massive logistical system. Source: 
Wal-Mart 2005 Annual Report, 9.


	Cover
	Half Title
	Title
	Copyright
	Contents
	INTRODUCTION: All Those Numbers
	1 LOGISTICS: The First with the Most
	2 BUILDINGS: A Moving System in Motion
	3 LOCATIONS: From Intuition to Calculation
	4 BODIES: Coping with Data-Rich Environments
	5 TERRITORY: Management City
	CONCLUSION: Form, Happiness, Infrastructure
	Acknowledgments
	Notes
	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	Z




