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Preface 

How does one tell a story of recent globalization? Where to place the focus? What 
scale of argument—personal, local, national, or planetary—seems right? A core ar-
gument of this book is that the 1980s and 1990s were a critical formative period 
in the globalization we know today. My aim is to show that, through a case study 
of Motorola’s Iridium satellite venture, we can see the outlines and some of the 
details of how this period of globalization was composed and enacted. And given 
this choice of case study, the lens through which we look is that of the corpo-
ration, the then Fortune 500 multinational Motorola and its start-up, Iridium. 
The hope is that this narrative provides critical insight into globalization as a 
phenomenon and does so in a way that stimulates the work of other scholars.

When I started this project (too many years ago), my first thought was to do 
a different history, to use Iridium as a private-market, big space technology ef-
fort, conceived at the end of the Cold War, and compare it with state-sponsored 
big technology in the years after World War II. How did state and market aus-
pices and political economy differ in these two contexts? But as I explored the 
 possibilities—spurred on by my collecting an Iridium satellite for the Smithso-
nian National Air and Space Museum—I realized the Cold War / post–Cold War 
distinction, though important, was embedded in a larger problematic of 1980s 
and 1990s globalization and of the place of the United States therein. The en-
gineers, managers, politicians, advertisers, military personnel, government bu-
reaucrats, in the United States and elsewhere, at the heart of this story took the 
“global” as a central category in their own work and thought. It was an experience 
they saw themselves living in and creating at the same time—it was a fast ride to 
a place not yet realized. This recognition led to this attempt to understand what 
was being composed, with what meaning and with what consequence.

Recent history, of course, is a tricky affair. It can be harder to grasp how the 
story comes together, whether themes and their historical weight have been 
astutely identified, related, and assessed. Or whether fresh empirical evidence 
might lead one to reframe one’s organizing questions. But it also can be provoc-
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ative on a personal, scholarly level. This book relies heavily on oral history in-
terviews with Motorola and Iridium personnel and a few others. To a person, 
people gave generously of their time (some for hours and hours) and invited me 
into their offices and homes (even a seagoing boat) and gave me my first taste 
of rattlesnake, somewhere near Phoenix. But what I valued and benefited from 
most was their generosity in entering into the spirit of my enterprise. The book 
would not have been possible without their collegiality and sense of “yea, let’s do 
this, it’s a great story.” It was a wonderful privilege to get to know them and see 
the world through their eyes. With the note on sources in the bibliography there 
is a list of those interviewed. I can’t say “thanks” enough.

I expect in many ways this narrative may seem off the mark to them. They 
worked at Motorola or Iridium every day, experiencing up close the nuance and 
texture of the project and the larger world. For many, Iridium was a visionary 
undertaking, fueled by individual passion and commitment. Perhaps, too, they 
will have a different view of what was important or how I have tried to limn the 
bigger meanings of their effort. I hope my broader structural approach to a story 
that is fundamentally theirs does not seem too out of kilter with their own sense 
of this history. 

I owe thanks to my institutional home at the National Air and Space Museum. 
The Smithsonian provided two grants in support of this research. I thank my 
colleagues in the Department of Space History, a quirky, delightful crew, looking 
always to sustain and enliven our collegial, scholarly life together. That’s been an 
indispensable boon through the years. A shout out to JoAnn Morgan, the depart-
ment’s administrative assistant, who will be retired by the time this book is pub-
lished: bless you for everything. My greatest intellectual debts during this project 
are to Philip Scranton, Paul Forman, and John Krige. They have been great in-
tellectual companions, always deepening my sense of scholarship and history as 
a critical mode of knowing the world. Through the years, a number of museum 
interns and volunteers helped with the project; I thank them profusely. Not least, 
through the final stages of book preparation, I benefited from the collegiality of 
Iridium Communications, Inc. (successor company to the original Iridium) and 
its CEO, Matt Desch.

To my sons (your very own paragraph!), all my love.
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Introduction

This book explores the story of globalization in the 1980s and 1990s as seen 
through a venture called Iridium, a privately financed and operated network 

of satellites that provided telephony service over the entire planet—a commu-
nications first. In its ambition, scope, challenges, and organizing ideas, Iridium 
provides telling insight into a crucial period in US and international history. By 
the beginning of the 1990s, neoliberal ideology and policy had been ascendant 
since the 1970s and through the 1980s had become broadly transnational in its 
reach. With the end of the Cold War and the collapse of the Soviet Bloc, it gained 
additional geopolitical purchase. In this new landscape, the United States stood, 
in the rhetoric of the Cold War period, as the lone superpower, possessing a 
dominance that was expressed not only through the state but also through an 
increased emphasis on the role of markets and of US corporations on the global 
stage. Such merging of public and private interests itself was expressive of the 
turn to markets and neoliberal ideology.

Initiated in 1987 by Motorola, a Fortune 500 US multinational, Iridium was 
intimately bound to this transformation. Its study uncovers some of the ways in 
which corporations (the much talked about but understudied historical actors 
of this period) constituted and were constituted by the global.1 Iridium encapsu-
lated such change in a key organizational and symbolic way: its business concept, 
a mirror of its planet-encircling satellite constellation, was from its founding 
moment literally global. Its strategic goals, structure, marketing and branding, 
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and the mechanics of its operation were predicated on the planetary global as 
an organizing construct. This stood in contrast to the typical trajectory of the 
twentieth-century multinational corporation, originating in one nation and then 
expanding its reach across space and time. Such distinction highlights the ways 
in which the global was becoming a material reality and an all-encompassing 
imaginary for conceptualizing new modes of action and meaning.

The interplay between the day-to-day activities of Iridium and the emerg-
ing contours of the global is at the heart of this account. The global was not 
an abstraction but the product of a variety of overlapping, discrete political and 
technical projects—some derived from the market, some from state action, in-
cluding by the US military. The global’s necessary flip side, the “local” (or, more 
accurately, many locals), entered fundamentally into Iridium’s history and this 
broader process of change. At each step, the venture was steeped in this meeting 
of border-spanning and border-maintaining forces, and, in turn, was steeped in 
the idea of the global, which helped define them.

The Iridium story highlights the ways in which the global, especially in the 
West, became descriptive of the condition of life in the 1980s and 1990s. En-
hanced communications modalities, highlighted by the emergent Web and the 
widened use of communications satellites, and the media’s constant attention to 
such changes made the global a circulating, transnational trope, a widely used 
category intended to encapsulate the changes under way. Satellites (in particular, 
communications satellites) gave the global a powerful, new connotation, not just as 
a metaphor for transnational flows of money, processes of production, and culture, 
but as an indicator of an emergent capability to project market values, power, and 
control over the totality of the planet—through commercial and military means.2 
The space-based perspective thus was central to the incarnation of the global that 
took shape through the past several decades. It provided instrumentalities that 
were by design global and by their very presence and use made the global a com-
pelling category. Through projects such as Iridium, the global as a way of life, as a 
referent for thinking and acting for nation-states, for corporations, and for First, 
Second, and Third World peoples, was thrown into higher relief.3 By the end of 
the Cold War, the conjunction of such a notion of the global and the 1980s turn 
to markets inspired not only the creation of Iridium but also the launch of sev-
eral other corporate satellite constellation initiatives, mostly US-based, of similar 
ambition: Globalstar, Odyssey, and ICO. By the mid-1990s, an even grander effort 
called Teledesic, backed by Microsoft’s Bill Gates, took shape, intending to pro-
vide global Internet service but never proceeding beyond the planning stage. Yet 
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among these efforts, Iridium stood out as the vanguard of such reorientation, its 
compositional elements touching each nerve of the period.

The idea and practices of the global in the years just before and after the end 
of the Cold War world are at the center of this book. Its meaning, its possibilities, 
its execution through a series of discrete, diverse actions preoccupied the histor-
ical actors in the Iridium story. Satellite factory workers, managers, corporate 
executives, investors in the United States and in other countries, regulators, poli-
ticians, the media, and others saw themselves as participants in and contributors 
to a new sense of the global. This sense was tentative, was in process, and often 
embraced disparate and sometimes conflicting elements, with different actors 
seeing the global in different ways. Motorola and Iridium inherited Cold War–
era notions of the global and refashioned them as they developed the project— 
notions that defined the venture within these corporations as well as in its mul-
tiple connections around the world.

In Iridium, three overlapping connotations of the global emerged. The first 
was practical, expressed through a series of discrete efforts in which new and 
existing national and international institutions, policies, political networks, and 
technical processes were cast or recast to create the mechanisms that would fa-
cilitate the operation of a pan-national, global business. Second, the venture’s 
Earth-girdling communications system exemplified the 1990s shift in meaning of 
the global from a loose metaphor to a reality in which the entirety of the planet 
became an actual field for projecting power and control through fully global in-
frastructures. The global thus was not only and importantly descriptive of the 
intensified dispersal of manufacturing from national to transnational contexts 
or of an evocative shorthand for claims of the “death” of distance and time, but 
also of a qualitative shift in capability.4 The third was ideological, integrating the 
project, as an exemplar of private-market action, into the concepts and rheto-
ric of a universal liberal democratic philosophy—in short, to reinforce the neo-
liberal claim that liberality in markets provided the foundation for individual  
liberty.

These three elements defined Iridium’s development and highlighted the cre-
ative tension among rhetoric, ideology, and the basics of engineering and busi-
ness development. At first blush, the engineering and business effort focused 
on practical challenges, inside the project and in its dealings with world—the 
basics for making the venture successful and profitable. Rhetoric and ideology, 
though, were deeply entangled in this work, investing the project with particular 
(and not always consistent) meanings. How might project leaders bring all this 
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into a common framework that linked the project’s many US and non-US sites 
of activity and the global? One fundamental response was to invoke “culture” as 
a robust, all-purpose, multivalent concept, one that could have a practical cast, 
leading, say, to improved work on the factory floor, or could serve as a gener-
alizing solvent that made it possible to smooth potentially fraught interactions 
with nations, local communities, and other corporations across the transnational 
landscape. This strategy drew on a specific history. Beginning in the 1960s, “cul-
ture” expanded within the academy as an area of research and theoretical depar-
ture in the social sciences and then spread to other professionals interested in 
organization and management.5 In the hands of Motorola and Iridium, culture 
as a conceptual and practical instrument sought to respect the local (whether 
inhering in an individual, an institution, or a geographic region) but assumed 
it could be harmonized with the global (as conceived by the venture). Such a 
perspective was codified through training, publications, and even formal institu-
tional creations such as Motorola University (established in 1989) and its Center 
for Culture and Technology. 

In Iridium, by focusing on specific historical actors, the 1990s global is seen as 
a condition that was actively fashioned. Technology; corporate action; interests 
of the US state; culture; ideologies of the market; images of innovation, free-
dom, transcendence, and romanticism; and the countervailing and sometimes 
reinforcing interests of many “locals” fed into it. And, in turn, this condition, 
shifting and not quite controllable, shaped Iridium—its sense of identity, its out-
look, its place in a larger drama. As a practical exigency, the narrative is aimed at 
understanding the outlooks and actions of Motorola and Iridium—of Motorola 
as a multinational corporation, of the Iridium engineering enterprise within it, 
and of Iridium as separate business enterprise. The many “locals” the narrative 
might embrace will be given much less emphasis, a reflection of the challenges of 
acquiring relevant source materials. The account will be US-centric.

In the following, then, we pursue the Iridium story through the transition 
from the Cold War to the market-oriented landscape of the post–Cold War years, 
tracing the varied, layered manifestations and meanings of an engineering and 
business venture intersecting with the idea and practices of the global. The 
global as a problem and a question in this period is intimately bound up with 
understanding the corporation—especially the US multinational corporation, 
in its role as mediator and shaper of markets and of the changing character of 
nation-states in a world in which neoliberal ideology was ascendant. As a case 
study this can be only a partial engagement with a complicated historical ter-
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rain that embraces not only the 1980s and 1990s but also the twentieth-century 
trajectories of colonialism and postcolonialism—the inevitable backdrop to a 
US- (and European-) dominated articulation of the global. But nonetheless it 
brings forward core period questions: How was the global constituted? How did 
corporations conceptualize and carry out their own involvement in this process? 
How did technology—satellite communications, in particular—become an em-
blem of globalization’s processes and seemingly beneficial inevitability? How did 
the specifics of business organization, governmental policy, and technological 
practice correlate with globalization and neoliberal market ideology? How, in 
turn, did period market ideology map onto persisting historic inequalities be-
tween First and Third Worlds, North and South, West and East in the post–Cold 
War context of US geopolitical dominance? The Motorola and Iridium stories 
open these historical questions to provide a better grasp of this recent period of 
momentous change.



Chapter One

Iridium and the Global Age

The map of the world shows no country called Technopolis, yet in many 
ways we are already its citizens. If one observes how thoroughly our lives 
are shaped by interconnected systems of modern technology, how strongly 
we feel their influence, respect their authority and participate in their 
workings, one begins to understand that, like it or not, we have become 
members of a new order in history. 

langdon winner, the whale and the reactor, 1986

This is not just a phone; it is a vision.
robert kinzie, chairman, iridium, inc., 1992

In June 1990, Motorola publicly announced an ambitious business venture 
called Iridium—an undertaking intended to provide cellular voice (and some 

data) communications to any point on the Earth’s surface.1 Soon thereafter Mo-
torola established Iridium as a separate corporation, a “start-up” in the parlance of the 
time, aiming to attract investors to share in the enterprise. Within a few years, more 
than a dozen investors had joined in, representing a diverse sampling of companies 
and countries around the world. These included, notably, state-derived investments 
from former Cold War adversary Russia, the People’s Republic of China, and 
India, as well as seed money from companies in Taiwan, Japan, South Korea, 
Thailand, Germany, Italy, Saudi Arabia, Venezuela, and Brazil—each of which 
then placed a director on the new company’s board of directors. The venture’s 
global scope and representation led WIRED magazine to dub the undertaking as 
the “united nations of Iridium,” a new market-driven reinvention of the state- 
centered United Nations.2

The project’s signature technical feature was a constellation of 77 satellites in 
low Earth orbit—the “77” the same as the atomic number of the element iridium, 
and hence the source of the venture’s name.3 The orbiting satellites served as the 
equivalent of cellular towers, connecting to mobile customers below, using wire-
less handheld phones. As one of the founding engineers noted, the constellation 
“bathed the planet in radiation,” enabling a completely global phone system—a 
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seeming teleological endpoint to more than a century of patchwork, geograph-
ically limited terrestrial communications and to the not fully global system of 
satellite communications initiated in the 1960s.

The project and its unveiling (after three years of in-house study and develop-
ment) embodied the historical moment—a microcosm of the tangled intercon-
nections among big business, big technology, and the changes that roiled poli-
tics, international trade, and foreign policy during the 1980s and 1990s, with the 
tearing down of the Berlin Wall in 1989 a symbolic watershed. The Iridium an-
nouncement was splashily global. Four press events were held  simultaneously—
in London, Melbourne, Beijing, and New York City, a nod to the project’s geo-
graphic scope and the realities of generating interest in key financial, media, and 
political circles. The New York City event was the focal point. The renowned 
Hayden Planetarium played host, adding a historical echo to the new venture. In 
1951, the Hayden had hosted the Symposium on Space Travel, a first-of-its-kind 
event that helped stimulate public interest in space exploration well before the 
launch of Sputnik in 1957.

Iridium seemed a marker of a new phase in the decades-long effort to gain mas-
tery over the space environment. The private sector, through a leading American 
corporation, one that notably had no tradition of spacecraft or communications 
satellite manufacture, was confidently willing to initiate the most expensive busi-
ness start-up in history to create a unique infrastructure in space. The market was 
now positioned to join, and perhaps, in select areas, supplant, government in the 
exploitation of space and, by implication, to bring individuals, as entrepreneurs 
and consumers, closer to the space experience. More broadly, the venture offered 
an exclamation point, a hosanna, to the possibilities of the market, of an age 
in which entrepreneurship and technology might subsume the globe, make the 
control of time and distance a consumer option. These messages quickly gained 
amplification: within months of the Iridium announcement, several other firms 
revealed their plans to provide global telephone and data services.4

The press response to Iridium was enthusiastic. More than 1,400 newspapers 
carried the announcement—many on the front page. The New York Times ran on the 
front page “Science Fiction Nears Reality: Pocket Phone for Global Calls.” In good 
pop culture fashion, the announcement, too, found its way into a Johnny Carson 
monolog and a Batman comic strip. The Beijing event received substantial play in 
China, running on the evening news. Approximately 250 million Chinese viewers 
heard parts of the Motorola press release and saw dubbed portions of a promotional 
video depicting how the satellite communications system would work.5
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These press events and media coverage implicitly and explicitly drew atten-
tion to themes that would make Iridium symbolic of one of the defining threads 
of the 1990s—the idea that technology (particularly the technologies of com-
munication), business, consumer culture, and globalization were fusing into a 
ubiquitous, potent force for change and transformation, extending from the indi-
vidual to the transnational, remapping the world with liberal democratic ideals.6 
The burgeoning spread of the Web, just beginning, with its celebration of indi-
vidual self-fashioning and a-hierarchical connectivity, served as the cynosure of 
such change. Though technology occupied a central place in this narrative, it was 
fundamentally entwined with the period’s belief in markets and in individuals 
as consumers and creators as the necessary and moral means for social life—the 
creed of neoliberalism, which had been in ascendance since the 1970s, but be-
came the dominant framework for economic and political thought in the United 
States and the West in the 1980s and after.7

The US media facilitated the regard for such views and the transformations 
they implied. The Iridium announcement played to the presumption that as the 
Cold War and its geopolitical dividing lines waned, technology, business, and 
markets already had become the preeminent engines of change, the definers 
of what might come next. Beginning in the 1980s and through the 1990s, US 
media—from cable television, to newspapers, to new magazines such as WIRED, 
with their reach, in the 1990s, amplified by the Web—presented technological 
advance, business entrepreneurship, and deregulated markets as the core of the 
emerging post–Cold War world.8 Broad popular tropes such as globalization cap-
tured this mix of changes, but so did specific political coinages such as the Wash-
ington Consensus and the New Economy. The former advanced deregulation and 
markets as the means of social and economic advance for developing countries, 
the latter a claim that information technologies were recasting fundamentally 
existing economic structures.9

In the New York Times Iridium article, after detailing the ambitions of the 
project’s technical vision, the writer turned to the challenges of gaining financial 
backing and regulatory approvals around the world. Though noting that such 
hurdles might derail the proposed project, all such impediments seemed second-
ary. The primary thing, but subdued and in the background, was that this global 
project, with its technical and political complexities, was, in the context of the 
1990s, a natural, forward-looking example of market initiative.

Motorola—through its history and standing as a successful high-technology 
company—seemed a poster child for this emerging worldview. A Fortune 500 
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company, Motorola was the third-largest electronics firm in the United States 
and the largest manufacturer of cellular equipment in the world. It had sales 
offices around the globe and production facilities in more than 45 countries, in-
cluding China.

In the 1980s, Chairman Robert Galvin, son of the Motorola founder Paul Gal-
vin, began establishing cellular equipment production and distribution facilities 
in that country, building ties to political leadership. By the time of the Iridium 
announcement, China had a working familiarity with Galvin and Motorola, mak-
ing it possible to use Beijing as a geopolitical backdrop and the Chinese media 
to stimulate interest in the new project. Soon thereafter, China, through one of 
its quasi-governmental entities, the China Great Wall Corporation, became an 
investor and, later, in the 1990s, played a crucial role in the project by  providing 
through contract Long March launch vehicles to place Iridium satellites into 
orbit. The Iridium relationship with China was an example of the exquisite oppo-
sitions and tensions of the post–Cold War world: a prototypical standard-bearer 
of the capitalist order and a communist regime finding common cause in sep-
arate, but overlapping conceptions of the centrality of markets in period life. 
On one side of the balance, there was the novelty, the seeming incongruity, of a 
communist government committing investment capital to an American corpora-
tion. On the other, there were the intertwined, seemingly inexorable logics of the 
market and of technology as pathways to the future, reorienting and dissolving 
existing political distinctions—a process that, in some measure, the West and 
China both viewed as natural and the order of the day.10

Technology, corporations, and markets stood out as compositional elements 
of the global milieu of which Iridium was a part. But central to and deeply em-
bedded in this triumvirate was the techno-cultural phenomenon of communica-
tions. At the time of Iridium’s beginning, the personal computer, the Internet, the 
World Wide Web, cellular telephones, undersea fiber-optic cables, satellite com-
munications (especially as it related to direct-to-home television and immediate 
“you are there” long-distance news coverage) were all nascent as technologies or 
as ubiquitous services or commodities.11 But separately and as a collective devel-
opment, they had become imbued, through the 1980s and into the 1990s, with 
rich cultural symbolism—a symbolism that fused technological advances with 
the possibility of reinvigorated individual liberty and expression.

A common vernacular quickly gained hold, heralding historic transformation: 
“information revolution,” “information society,” and other coinages proclaimed 
a line separating the past from the present. In this framing, the new information 
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technologies seemed to vest the individual with a dual potency: enhanced auton-
omy as a social and political actor and enhanced ability for self-expression. The 
new technologies thus were an amplified ratification of Enlightenment values, of 
liberal democratic ideals that were the foundation of the American experience. 
They embodied the sanctity of the individual as the measure of all things, of 
liberty in all its guises—from politics to the pursuit of happiness. In the United 
States, particularly, and in Europe the association of communications in its new 
forms and liberal democratic values had special hold and found constant expres-
sion in the media and from government, business, and, to a lesser degree, aca-
demic figures.12 Long-established intellectual figures such as Jürgen Habermas, 
with his idealized notion of a citizen-oriented public sphere, acquired renewed 
relevance.13 This was consistent with, if not always in alignment with, the val-
ues attached to capitalistic markets and the idea of the consumer as a liberal 
democratic citizen. The result was a potent conflation of communications tech-
nologies and their seemingly endless promise of individual autonomy, freedom, 
and fulfillment through markets—a template seemingly applicable to anyone, 
anywhere, regardless of their cultural attachments.

As Motorola initiated Iridium, this brew was one of the primary exports issu-
ing from the West in the wake of the Soviet collapse. As the sketch of Iridium in 
China suggests, though, this tangle of ideology, markets, and technology could 
be untangled, its meaning reoriented.14 Though US officials might hope that the 
liberal democratic associations of markets and communications technologies 
might travel west to east intact and transform Chinese society, the Chinese saw 
a different configuration of associations. The Chinese view, as it had been for 
the Soviet Union, was that technology served the interests of state and society, 
that technological progress was integral to the development of the collective. 
Though in the West the fall of the Berlin Wall stood as a preeminent symbol of the 
opening of geopolitical space to neoliberal values and practices, it was juxtaposed 
historically with another symbol: Chinese repression of political dissent in 1989 
in Tiananmen Square. Western corporations and competitive markets were to 
be engaged and used gingerly as tools; the goal was to extract the technical from 
the matrix of markets and Western ideology.15 The ascendance of the individual 
celebrated in the West largely disappeared in the official Chinese perspective. In 
the 1980s, this dance between West and East had become more insistent—the 
West eyeing the promise of a vast (but never quite realized) market, the Chinese 
eyeing the fecundity and sophistication of the Western technological cornucopia. 
Iridium provided an opportunity to improvise on this dynamic and highlight the 
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multiple meanings embedded in the project.16 Such culture and value contrasts 
also occurred (but with less ideological dissonance) in other countries and re-
gions that became charter members of the “united nations” of Iridium.

Situating the Iridium Story in Historiography
The foregoing suggests the venture’s origins and the multiple period threads 

that give the story meaning. The aim here is to explore this complex, to see if 
the particulars of the Iridium case might be related to broader, still incomplete 
characterizations of the 1980s and 1990s—narratives of big technology at the end 
and in the early “post” years of the Cold War and of interpretive frames such as 
“globalization,” “postmodernism,” and “neoliberalism.” It is to view the Iridium 
undertaking as a useful and potentially telling snapshot, an examination of how 
one set of actors began to engage the opportunities, challenges, and zeitgeist of 
an era in which technology, markets, corporations, states, and culture combined 
in ways that replicated and departed from immediate antecedents, especially in 
regards to the Cold War nation-state and Cold War capitalism.

In a descriptive sense, drawing on Thomas Hughes’s research, Iridium seems a 
typical big technological system, an interdependent aggregation of technologies, 
institutions, politics, and role-playing actors—inventors, investors, managers, 
and others—animated by overlapping worldviews.17 Too, in outline, it poses the 
history of technology’s fundamental question: how are technology and culture 
drawn together and made (or at least expressed) through such projects? As a 
case study, it offers the opportunity to explore the ways in which Motorola and 
Iridium constituted notions of the technological and cultural in and through the 
project and to situate the venture in the geopolitical transition from the Cold 
War to after.

As an exploration in periodization these points raise issues of comparison. As 
a story centered on corporate action and technology, Iridium invokes as back-
ground a range of literature pertaining to the rise of vertically integrated firms in 
the nineteenth century, the establishment of corporate laboratories, the articu-
lation of state-market relations in the first half of the twentieth century, and the 
relations between the state and industry in the Cold War.18 Each of these periods 
pointed to shifting configurations of technical knowledge, institutions, social life, 
and politics. 

The 1986 Langdon Winner quote, at the beginning of this chapter, is a his-
torical marker of the range of issues just described. This characterization is 
deepened by the very next lines of his text: “To an ever-increasing extent, this 
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order of things transcends national boundaries to create roles and relationships 
grounded in vast, complex instrumentalities of industrial production, electronic 
communications, transportation, agribusiness, medicine, and warfare. Observ-
ing the structures and processes of these vast systems, one begins to comprehend 
a distinctively modern form of power, the foundations of technopolitan culture.” 
His analysis points to technology’s penetrating ubiquity, not just on national but 
also on transnational scales, implicated in a transformed cultural condition and 
of individuals’ experience therein—“a new order of history,” exhibiting a distinc-
tive “modern form of power” and culture. Winner’s assessment identifies, in the 
style of Hughes, the importance of systems (“vast, complex instrumentalities”) 
to the historical moment. He, though, differs strikingly from kindred thinkers, 
such as Lewis Mumford and Herbert Marcuse, who wrote immediately prior 
to him. They saw emerging a similar transformation and condition, grounded 
in the practices and animating assumptions of big bureaucracies, Cold War 
 nation-states, and capitalist institutions. But the thrust of their analyses was to 
critique the consequences of such change: the diminished stature of the individ-
ual as defined by Enlightenment ideals, the shifting relation between the human 
and the natural worlds, and a cultural orientation that favored ends over means 
(the idea of instrumental rationality). Their critiques were sociological and philo-
sophical, aimed at countering the perceived political trends of the postwar period 
and the imbalance of power between individuals and the dominant institutions 
such trends embodied.

Winner’s quote, in contrast, seems to see instrumentalities and the condition 
in which they are implicated as a given, an entrenched framework of existence. It 
is unclear how politics and power operates and who may wield it, with what effi-
cacy; Winner labels individuals as “citizens” but with an unspecified relationship 
to place or political authority, however vested or expressed, however clustered 
in national or transnational entities, however bound to prior disparities between 
developed and developing regions of the world. The question of the texture and 
distribution of power, absent from Winner’s presentation, is what fueled a re-
nascent interest in the use of terms such as “empire,” “imperialism,” and “hege-
mony” to characterize US standing and influence in the late twentieth century.19

Winner’s view is of note here because it comes after the spate of critique of 
the 1960s and early 1970s, but before the greatest effusion of commentary on 
globalization and neoliberalism that issued in the late 1980s and 1990s. That 
literature, to be further discussed, has oscillated between reifying globalization 
as a condition (similar to Winner) and as a contingent historical process open 
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to critique. This tension is embedded in the importance of 1989 (to 1991, with 
the full collapse of the Soviet Union) as a marker of a broad geopolitical expan-
sion of capitalism, substantially US-centric, neoliberal in outlook, succeeding 
as the dominant economic and political paradigm. Thus, one might readily see, 
at least in part, Iridium as expressive of Winner’s characterization of large-scale 
technological systems, conceptualized and implemented, as unexceptional. But 
in its specifics, in the activities of its historical actors, Iridium highlights the 
question of how to relate the history of the several decades before the end of the 
Cold War to the subsequent, broad-based (among elites) enthusiasm for markets 
and corporations, of how transnational pathways and structures were constituted 
and how power operated, at what scales. The Iridium story, though chronologi-
cally a window onto the post–Cold War 1990s, is thus equally a reflection on the 
1980s—that time in which globalization and neoliberalism come to shape the 
national and international landscape and, importantly and more specifically for 
this narrative, cause Motorola to adapt and reorient itself to this new world, of 
which the conceptualization of Iridium was one part.

Winner’s claim is noteworthy from another angle: it is a demarcation uncon-
nected to an overriding domestic crisis or large-scale geopolitical tension, such 
as, in the United States, the state-market concern that shaped the Progressive and 
New Deal eras, or the Cold War question of the interpenetration of state inter-
ests with the civil sphere, especially industry and academia. Rather, this state of 
affairs, it seems, is the accretion of less dramatic, discrete actions and policies, a 
convergence of markets, technology, knowledge, and state interests into a loose 
whole that became qualitatively different from its parts. Such characterization 
maps onto the end of the Cold War, which unlike the aftermath of World War 
II did not inaugurate a broadly reconfigured geopolitical order, but provided ex-
panded possibility for a political economy and ideology already well evident in 
the mid-1980s.

Winner’s systems, too, encompass another critical transformation: the cre-
ation of “technopolitan” humanity—a new condition, he implies, that unites and 
defines all of us across circumstances of class, race, ethnicity, gender, and geo-
graphic condition, a seeming “family of man” composed of involuntary citizens 
in a de facto polity, vulnerable to the increasing reach of technology. Put another 
way, the claim runs deeper: that the values and effects of the technopolitan con-
dition are inscribed, in some fashion, in individuals, shaping intimately their 
sense of the world. It is thus the strong claim of culture that the “global” us live 
in and through a particular system of values, signs, and material conditions, a 
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transnational culture that rivals and is in confrontation with many local cultures. 
The tension evident in Winner’s quote, and in the broader literature, is whether 
this condition is epiphenomenal, explained through the workings of capitalism 
as a market and state-organized force, and thus continuous with prior history, or 
whether it is distinct, a new causal framework.20

Winner is one among many, and from several disciplines, who began in the 
1970s and early 1980s to announce the emergence of reordered local and global 
cultural conditions, deriving from or coincident with the Cold War: John Ken-
neth Galbraith’s The New Industrial State, Daniel Bell’s The Coming of Post-Indus-
trial Society, a literature announcing the era of the Information Society, and a 
building crescendo of books on postmodernism in which the relations among 
technology, corporations, and culture were central.21 Winner’s reflections stand 
poised, chronologically and conceptually, between two not-quite kissing cousins: 
the literatures of the postmodern and that of globalization and the neoliberal. 
The former found expression in foundational works by Jean-François Lyotard and 
Fredric Jameson in the years prior to Winner’s “Technopolis.” The spate of writ-
ings on globalization and the neoliberal burgeoned shortly thereafter, stimulated 
by political and literary events of 1989: the symbolic end of the Cold War in the 
dismantling of the Berlin Wall and in the publication of Francis Fukuyama’s now 
iconic “End of History?” essay.22

To juxtapose Winner with this constellation of other intellectual currents is to 
risk eliding important differences, but each shares common elements that touch 
on and raise questions for the Iridium story—the claim of a freshly emerged uni-
versal cultural condition featuring specific instrumentalities (technologies, par-
ticularly those relating to communications, markets, corporations, and state and 
international policies) and of a global zeitgeist bound up with these means. Yet 
the conceptual positions of the postmodern and the global can be diametrically 
opposed. Lyotard’s well-known assertion that grand narratives, especially those 
rooted in the Enlightenment, no longer had an intellectual foundation, stands 
in contrast to the hyper-robust invocation of those very same ideals by globaliza-
tion’s proponents when situated in the primary organizing conceit of markets.23

The commonalities point to specific ways in which these literatures may help 
frame description and explanation in the Iridium story and, in turn, how this 
account may offer an empirical reference point for broader issues of interpreta-
tion. Both postmodern and globalization literatures foreground the role of the 
corporation—as creator, consumer, and applier of technology, as advocate and 
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builder of a favorable global political and market order—and thus raise the issue 
of the concrete ways in which corporations implement projects and shape the 
transnational landscape.24 This poses the further question of whether one sees 
the corporation as a master architect or as a circumscribed agent, bound to the 
larger tides of markets or culture. Through this lens, in the Iridium case, one can 
ask, through their constructions of the global, what Motorola and Iridium sought 
to control, internally and externally, in the intermingled realms of technology, 
politics, and culture and in what ways they were consumers as well as producers 
of the zeitgeist. Embedded in this characterization is the question of a multina-
tional corporation’s relation to the state, of Motorola to the US government, and 
of their conjoined interests.

The Iridium Story: An Outline
In its most superficial guise, the Iridium story is engagingly Hollywood—it 

has a beginning, a middle, and an end and a second chance; it has vision, ambi-
tion, risk, luck, failure, a global stage, a cast of thousands, former enemies rec-
onciled and making nice, and shadowed connections between the military and 
the commercial. Among its creators and implementers at Motorola and Iridium, 
the venture was not only a business opportunity or a job, but as the opening 
quote from Iridium Chairman Robert Kinzie suggests, it also was an ideal, in 
synch with the ambitions and enthusiasms of the time. Not surprisingly, it found 
support from President Clinton’s administration, especially from Vice President 
Al Gore, a proponent of the Information Superhighway and communications ad-
vances generally.25 The venture’s rise, fall, and partial resuscitation neatly bracket 
the Cold War / post–Cold War phenomenon, the boom and bust of communica-
tions in the 1990s and the less utopian, more politically fraught post-9/11 world. 
Viewed narrowly, the story begins in 1987 when three Motorola engineers, sitting 
in the company’s military products division, sketched out a novel commercial 
venture: a global telephone service implemented through a constellation of low 
Earth orbiting satellites, ground stations, and handheld phones to provide digital, 
wireless communications. The idea was “sold up” the corporate hierarchy over 
a period of nearly three years, with the military division overcoming the doubts 
and resistance of Motorola’s much larger and more important (in dollar and sales 
terms) commercial divisions. The “little guys” persuaded corporate leadership 
to make the project a priority, which led to the worldwide announcement de-
scribed earlier. In a dry, heroic business sense, Motorola and the Iridium start-up 
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overcame a number of hurdles—gaining a series of national and international 
regulatory approvals for spectrum allocation and permissions to operate; ac-
quiring several billions of dollars in financing from sources around the world; 
and organizing and implementing, by the reckoning of the participants and the 
press, one of the most complicated technical projects ever attempted. These ob-
stacles and their surmounting by Motorola and Iridium signaled, emphatically, 
the  market-sparked transformations taking place.

Successes in the political-media world were matched by accomplishments in-
side the factory. Satellites pulsed off the production line in late 1996 and early 
1997—at peak manufacture a fresh satellite appeared every five days. During 
1997 and 1998, rockets launched from Baikonur, Kazakhstan, Taiyuan, China, 
and Vandenberg AFB, California, began to place tens of satellites into a commu-
nications constellation. A 1997 IPO for common stock helped connect the enter-
prise to the mania for Wall Street and market wealth. A worldwide advertising 
campaign preceded commercial service, which began in November 1998. But the 
target markets for the phone—primarily corporate business travelers—did not 
rush to buy-in as expected. A slow-motion sense of failure—historic, business-
school-textbook-for-years-to-come failure—unfolded at real-time speed.26 Phone 
and service sales stayed paltry compared to projections, and in a few months 
the result was financially catastrophic. In August 1999, Iridium filed for bank-
ruptcy and sought to reorganize, but eventually collapsed in late 2000. Motorola 
planned to de-orbit the entire constellation, bringing the enterprise to a spectac-
ular, theatric, eyes-to-the-heavens finale. With encouragement from the US De-
partment of Defense (DoD), a new investor group edged in to buy the expensive 
system for pennies on the dollar—$20 million for the $7 billion system.27

This denouement looped back to the project’s beginning in the Cold War: the 
DoD’s push for new ownership in the bankruptcy process ensured the preserva-
tion of the system. With the system’s worldwide, almost-anywhere capabilities, the 
DoD had an interest in Iridium from its conception, signed a multimillion-dollar 
contract when the system went commercial in 1998, and renewed and enlarged 
that contract in 2000 to help new ownership commit to a post-bankruptcy com-
pany. In the aftermath of the September 11, 2001, attacks on the World Trade 
Center in New York City and the Pentagon, Iridium (renamed Iridium Satellite 
in its reincarnated form, with all ties to Motorola and the original investors sev-
ered) enjoyed its best financial results, boosted initially by an increasing flow of 
military and other government business, as well as increased use by the media in 
covering the Afghanistan and Iraq wars.
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Iridium as Historical Marker of the 1980s and 1990s Global
This overview description with its use of easily consumed traditional jour-

nalistic narrative devices mirrors, broadly, Motorola and Iridium’s coverage in 
the media. Rambunctious optimism and fervor were leavened with occasional 
doubt and caution, but both notes rode an overt sense that technology, entrepre-
neurship, and markets were remaking the world. Such narrative, while obscur-
ing more than it revealed, was part of the reality of the period and an essential 
ingredient for those at Motorola and Iridium. It provided a source of meaning 
and orientation, filling in the blanks in their own perception of their effort and 
their role in post–Cold War culture. In good postmodern fashion, the relentless 
ubiquity and circulation of media-generated concepts and tropes created a reality 
that the venture internalized and made part of its self-conception, and, in turn, 
redirected outward as it promoted its effort to the world.

As pervasive and important as this rhetorical field is to the Iridium story, it is 
not sufficient to understand the material conditions of the project—the interplay 
of knowledge, resources, and institutions. It is in these details of the venture, in 
the specific ways in which technology, culture, and organization intersected, that 
we might gain insight into distinctive aspects of the 1980s and of the transition 
from the Cold War to after.

One claim (and strategy) here is that the ideas of the project and the “start-up” 
are useful in tracking these developments. As with defining Cold War endeavors, 
the project in Iridium was an institutional space, particularly in its engineering 
dimensions at Motorola, in and through which the details of the technological 
and the details of the cultural were correlated, joined, and given meaning. Irid-
ium drew directly on this prior history, using the project to similar effect. Funda-
mentally, a World War II and, especially, a Cold War invention, the project (ex- 
emplified by such undertakings as ballistic missiles and the Apollo program) was 
the preeminent tool by which the mid-twentieth-century state organized tech-
nical and social resources. In a pluralistic society, with distinct social spheres, 
the project, based on contract relationships, served to draw together disciplines, 
knowledge domains, and institutions, often geographically dispersed. It became 
one of the principal modalities for constituting the military-industrial-academic 
complex.28 Its modus vivendi was thoroughly instrumental: to produce the means 
(the edifice of the project) and the end (a particular result, usually technologi-
cal). The vast amount of government dollars that flowed through projects (com-
pared to the pre–World War II period) made them sites of transformation.29
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In the transition from the Cold War to after and in the broader 1980s prefer-
ence for corporations and markets, rather than states, to serve as organizers of 
the technological and social, how might we see the project? Was it still a form, a 
political-organizational instrument, which had similar import? In its day-to-day 
activities, how did technological choice and practice intersect with the domains 
of business, culture, and state interests?30 How was it adapted to a neoliberal 
market world? 

 For this latter question, the concept of the start-up was crucial to the venture, 
emblematic of 1980s and 1990s market neoliberal ideology. Such terminology in-
dicated not merely a new business undertaking, but one that implied a boldness 
of ambition, a willingness to push against conventional wisdom, advanced by a 
small entrepreneurial nucleus, spurred by the possibility of large-scale market 
success. Start-up talk and practice was primarily attitudinal, grounded in the new 
circumstance of a geographically expanded market world.31

Iridium, with its origination in Fortune 500 Motorola, was a variation on this 
theme, capturing the attitude but benefiting from the resources of a large corpo-
ration. The latter was exemplified by Iridium’s establishment as a corporation and 
subsidiary of Motorola under Delaware law in 1991. Still, the small initial Iridium 
cadre reflected the start-up vibe. As Mark Gercenstein, head of marketing, noted: 
“We met almost every day and we tackled all the problems and everybody did 
everything. If you needed help on sales, people did sales work, and if you needed 
. . . someone to write up a proposal for spectrum allocation, people did. There 
was this tremendous—I’ve never seen it since, but there was this, like, desire to 
achieve objectives. And it didn’t matter who got the credit, who didn’t get the 
credit, and who was leading it. Just people did things. If you could contribute, you 
did it.”32 By 1994, after the first infusion of investor equity funding, the venture 
shifted to a more conventional corporate organization. Yet Iridium’s conjoining 
of the organizational forms of the project and the start-up fit the historical mo-
ment, bridging Cold War and neoliberal political economies. A subset of Motoro-
la’s defense unit provided the managerial and engineering expertise for defining, 
designing, and building the system under contract to Iridium the start-up. This 
arrangement emulated with a commercial, self-referential twist the basic formu-
lation of the Cold War project—a rough separation, at least on paper, between a 
project and the political and funding environment of which it is a part. In turn, 
Iridium the start-up served as the means to establish the venture as an exemplar 
of the post–Cold War neoliberal order.

In the earliest phase of the project the market-oriented question “Will it be 
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profitable?” was balanced with the techno-organizational question “Could it 
be built?” And the basic resource in answering the latter was knowledge of the 
techniques and practices for implementing big technology projects—questions 
of management and process. By the end of the 1980s, this set of skills, the cru-
cial underpinning of Cold War big technology, had become a codified, oft-used 
engineering and managerial specialty within government and high-technology 
industry. Sprawling, hybrid, complex projects, once novelties requiring special 
exertion, now were regarded as potentially challenging but readily subsumed 
into standard procedures.33 

Iridium connected to this prior experience through two channels. One, just 
noted, was the project’s origins in Motorola’s defense service division. This divi-
sion, as with similar divisions in other firms oriented toward commercial prod-
uct lines, primarily subsisted on government contracts. In the case of Motorola, 
the DoD, the National Security Agency, and NASA were key patrons and it was 
the prospect of diminishing government dollars that spurred this Motorola di-
vision to contemplate reinventing itself for the commercial world—a recurring 
and familiar story throughout the Cold War as the availability of contract dollars 
cycled through highs and lows. The other channel linking Iridium to the project 
tradition was through personnel who joined the project. Several of the key people 
who managed the system design and manufacture and cross-institutional coordi-
nation and contracts came from similar roles in the US Air Force, a demographic 
shift of expertise from the state to the market at the end of the Cold War. 

But Motorola adapted this legacy in key ways, reflecting intertwined concep-
tions of markets, the global, and the technological. Because Iridium’s engineering 
cadre now was more attuned to Motorola’s larger commercial program of work, 
the new venture, in contrast to Cold War methods, took market-centric values, 
norms, and attention to culture as essential to the success of the project. Such 
preoccupations derived from the global competitive challenges of the late 1970s 
and 1980s, and Motorola’s presence in multiple nations and markets. As these 
thoughts outline, conceptualizing the global involved a triad of relationships: of 
Motorola as a multinational firm, redefined by its 1980s adaptation to transna-
tional economic challenges; Iridium as an engineering project within the firm; 
and Iridium as a separate business start-up. The first two enabled the distinctive 
feature of the third: its direct presumption of the global as a defining condition.

As a commercial engineering undertaking, though, the project was not a 
cross-institutional, cross-disciplinary tool to advance the state of technological 
art or scientific knowledge. Iridium explicitly was conceived to use underlying 
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technologies that had proven their workability—although the system might use 
such technologies on a new scale (for example, on-satellite switching processors 
for directing calls around the network) or in new applications (such as phased 
array antennas—a crucial technology in establishing cellular communications 
between the satellites and the Earth’s surface that only had been used in Earth-
based applications previously). This was to ensure greater predictability and con-
trol over costs and schedule, and thus to reassure potential investors that the 
project could provide a return on capital—an explicit contrast with the history 
of state-sponsored, Cold War projects that almost always exceed expected costs 
and development times.

This view derived from Motorola’s history. The company, established in 1928, 
pursued both commercial and defense work during the Cold War and by the 
1980s had facilities in more than 40 countries, highlighting the question of the 
relationship of US value systems with those in other political and cultural set-
tings. The interrelated focus on individuals and culture in Motorola derived from 
such international experience and specific trends and experiences that occurred 
during the 1970s and 1980s: a shift toward deregulation in trade law and com-
munications policy; the increasing role of transnational companies in shaping 
global markets; and the Japanese manufacturing challenge in electronics and 
automobiles—a challenge Motorola directly confronted in its semiconductor 
business.34 In the United States, the competitive success of Japanese firms gave 
rise to a simple, powerful equation that revolved around the nontrivial concept of 
“quality”: Japanese companies produced products of superior quality; that qual-
ity derived from cultural factors inherent in Japanese business methods and in 
Japanese society; US corporations produced products of lesser quality; thus, US 
corporations, had cultures ill-adapted to a market-centric world. A key response 
was to elevate culture as a corporate preoccupation. In anthropological terms, the 
missing element was a shared system of symbols and practices that conceptually 
and emotionally tied together individual employees, practices, corporate goals, 
and international markets.35 Considered against the background of the Fordist 
business model, many large firms saw cultural ill-adapted-ness as a problem to 
be analyzed and solved. One result was an eruption of new managerial method-
ologies that promised a remedy: Continuous Quality Management, Total Quality 
Management (TQM), Theory Z, and more.36

The project in its commercial expression thus saw individuals, institutional 
culture, and technology as new domains for theorizing and experimentation. A 
focus on process and quality provided a detailed frame for adapting individual 
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behavior and work and institutional culture. Such adaptation, it seemed, was 
the pathway to global market success, the means to control and link the myriad 
discrete actions of the project into a high-quality big technology whole, to make 
the local into the global, to envision control of a project on a transnational scale. 
And the perception that Motorola could indeed implement this culture-oriented 
mode of project management served as a resource for Iridium as well. In the wake 
of the competitive challenge from Japan, such a conceptualization of the project 
was regarded as essential for a global market undertaking. Indeed, the project 
thus conceived served as a crucial indicator that Motorola—and perhaps only 
Motorola—could pull off this initiative. 

But process, quality, and culture were not abstractions in corporate life. They 
were central to a rethinking of corporate-specific knowledge production and 
translating that knowledge to employees, thus making the adaptation to glob-
alization substantive not merely rhetorical (as managerial fads such as TQM 
seemed to imply), a set of micro- as well as macro-responses. Through the 1980s, 
Motorola developed various strategies for gaining control over domains of knowl-
edge deemed as relevant to globalization, organized around questions such as the 
following: How does one define process or quality? What methodologies might 
enhance those ends, and how does one inculcate such knowledge in employees? 
The culmination of these efforts was the establishment in 1989 of Motorola Uni-
versity, whose purpose is discussed further in chapter 2. But the point here is to 
indicate that globalization was not merely about the scale of markets, trade flows, 
or flexible production, but also about reorganizing the knowledge relations in 
which the corporation was embedded. Adopting the moniker “university” for this 
in-house effort was a signal of both the need for certain new kinds of knowledge 
and pedagogy in the corporation and a changed attitude about the corporation’s 
relation to outside sources of knowledge, especially academia. 

Concepts of the global at different registers were inextricably bound up with 
Iridium in its several organizational manifestations in Motorola, together serving 
as a marker of a change in the period. The “global” as a conceptual category and 
“globalization” as a process have a history as old as the movement of peoples and 
the development of trade but only took on its contemporary theoretical conno-
tations beginning in the early 1970s.37 But in this latter context, Iridium as an 
exemplar of the global stands out in an obvious, important regard: as an initia-
tive of a US-based multinational. Globalization in this period was not a diffuse, 
homogeneous process, but one grounded primarily in the West, especially in the 
United States. It, as the critical theorist Fredric Jameson offered, “may be said to 
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be the first specifically North American global style,” reflecting the United States’ 
geopolitical position and, with the turn to markets, the enhanced latitude of US 
multinational corporations to act across the world stage—circumstances that 
have reinvigorated analyses that use “empire” and “imperialism” as conceptual 
tools to understand the period’s steering forces.38 Iridium was inseparable from 
this US-preeminent, global market-shaped world.

As a symbol, Iridium was patently, almost tangibly global. The satellite con-
stellation, with its 6 planes and 66 craft enmeshing the Earth, seemed, in artists’ 
conceptions created for describing and promoting the venture, a striking, easily 
grasped image of the global in juxtaposition to the Internet’s hidden mechanisms 
for getting communications from here to there. Those in Iridium dubbed the 
constellation’s enclosure of the Earth the “cage,” neatly capturing a taming-of-  
nature by subsuming the planet within a “24-7, anywhere,” single technological 
system.39 The constellation thus directly conveyed an image of technology en-
abling control of distance and time, of human dominion, of the possibility of an 
interconnection between any two points on the globe. 

Too, as discussed in part above, Iridium became infused with and amplified 
the transcendent rhetoric of liberal democracy and markets. In this conceptual 
frame, all individuals shared a common essence and aspirations—to be discrete 
and independent political and economic actors. Individuals thus were defined not 
by the particular circumstances of their lives but by a transcendent  template—
the empowering ideals of the Enlightenment, which now found additional mean-
ing in promoting and justifying global markets as the means for the realization 
of inalienable human rights. For market advocates, the global thus served as the 
next evolutionary step in the Enlightenment’s fulfillment, to gain broad accep-
tance of individual-oriented, market-centric practices.40

One illustration, to be discussed in depth in chapter 4, highlights this end-of-
the-Cold-War conflation of ideas. In 1993, after private investment had flowed 
into the venture and several important regulatory and engineering hurdles had 
been cleared, Motorola University jointly undertook with Robert Textor, an an-
thropology professor at Stanford University, a study to examine the many per-
ceived ramifications of Iridium. They issued a draft manuscript in 1994 modestly 
entitled “‘What Hath God Wrought?’: Anticipating the Human Impacts and So-
ciocultural Implications of the Iridium Revolution” (later retitled “The Iridium 
Revolution”). Consisting of 77 propositions (reflecting the atomic number of irid-
ium, rather than the reconfigured 66-satellite constellation), the authors foresaw 
the new business venture recasting cultural structures large and small—creating 
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change in “every major technological and economic realm”; enhancing individ-
ual autonomy; allowing the “illiterate and semi-literate” to communicate across 
vast distance and petition political leaders; providing a boon to militaries and, 
alas, insurgencies and criminals; transforming disaster and humanitarian relief 
missions; and, charmingly, lowering property insurance rates.41 The conflation 
of the individual as a liberal democratic political actor and as a participant in 
markets was evident throughout, as seen in this proposition:

67. Along with the mass media, Iridium will widen people’s awareness of possi-
ble alternative political, economic, social, and cultural arrangements—which 
in turn will result in visions of, and pressures for, more political freedom, higher 
living standards, wider social opportunity, greater tolerance of social deviance, 
and a wider range of choice in cultural participation and consumption.42

The exercise suggests something of the scope of Motorola University’s interests 
as well as the close alignment of ideology with Iridium.

These broad ideological strokes were not the only manifestations of the global 
in Iridium. The project, not surprisingly, invoked or grappled with the particulars 
of engineering (in both senses of the term) the global. As the venture developed, 
it maintained a careful ambiguity on whether Iridium was a mass- market prod-
uct (the implication of the “‘What Hath God Wrought’ ” document) or pitched 
itself at a more specialized niche.43 Indeed, Iridium was conceptualized and de-
signed in its technical specifications to serve a very particular class of users— 
international business travelers, especially those from the United States, Europe, 
and Japan, on the move to developing countries and in need of anywhere com-
munications. Though such conceptualization provided an overarching rationale, 
the engineering effort required a highly specific scenario of use to develop the 
system’s technical details. As will be described more fully in chapter 2, that sce-
nario was nonobvious: the system would have to enable a voice transmission 
from inside an automobile as a caller traversed from an international airport to 
its adjacent metropolitan area. This scenario reflected a technical challenge (a 
signal strong enough to penetrate an automobile) and the expectation that global 
travelers would want to be connected to work or home soon after deplaning. 
The entire technical specification of the Iridium system was designed to meet 
this scenario, which, in turn, determined every other facet of the system—the 
numbers of satellites, their size, their power, their antenna design, all grounded 
in a particular conception of global business practice, then and in the future.44 

The foregoing suggests the degree to which global business practice and the 
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idea of the global were constructs that were in process, contingent. This sense 
of contingency also played out in the legal and regulatory arenas essential to the 
venture. When Motorola announced Iridium in June 1990, there did not exist a 
regulatory framework that could legitimate the enterprise. In the tightly regulated 
world of radio communications no spectrum had been allocated for satellite cel-
lular service by the appropriate national and international regulatory bodies, and 
no specific authorization had been given to Iridium to provide such service. The 
necessary political acts had to be negotiated and constructed through national 
and international regulatory bodies, then through each individual country within 
which Iridium planned to operate. Thus, the venture became defined by the ef-
fort to embed it in a yet-to-be-created legal and regulatory framework, helping in 
the process to create particular notions of the global. The period turn to deregu-
lation and markets also facilitated Iridium’s competitive position by weakening 
the protected status of the Cold War, UN-authorized International Telecommuni-
cations Satellite Organization (Intelsat) and the International Maritime Satellite 
Organization (Inmarsat) (that facilitated, respectively, satellite communications 
to land masses and on the oceans). Iridium also found accommodation in the 
mid-1990s discussions establishing the World Trade Organization (WTO). Both 
Motorola’s political sway and US government support helped secure these ele-
ments of a new market-oriented, global framework. Ideology, engineering, and 
these extra-market political acts existed as a tangled whole in Iridium, mutually 
defining the venture and, in selected fashion, the emerging world of the 1990s 
global.

The global also manifested itself in the business particulars of Motorola and 
Iridium. As noted earlier, prior to Iridium, Motorola had plants and sales of-
fices in tens of countries and had already established working relationships with 
government officials in most of the countries from which investors came. These 
preexisting relationships served variously as symbol of Motorola’s standing as one 
of the world’s vanguard high-technology companies and as an in-nation resource 
for negotiating support for Iridium. As Iridium started, these Motorola relation-
ships became entwined with a key organizational feature of the venture. Most 
investors, in return for providing equity, also acquired the right to establish a 
“gateway” in a given geographical area, As a prosaic matter, a gateway was a tech-
nical construct, connecting the satellite system to the public-switched telephone 
network. But, equally important, it served two other critical purposes—as a vital 
political node in creating a global market for Iridium and as the site through 
which profits would be generated. The gateways’ performance, thus, would (and 
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did) become a key determinant of the fate of the enterprise. This structure raised 
a key question: could, in this historical moment, Western business values be ef-
fectively joined with the distinct local political and business cultures of places as 
diverse as China, Russia, Brazil, or Saudi Arabia? This issue proved to an unre-
solvable fault line, an underlying reality of the venture’s “united nations.” 

This roadmap summary of 1980s and 1990s preoccupations with the global 
and related concepts and Motorola and Iridium’s intimate involvement therein 
provides the basis for this account. It seeks to follow these historical actors as 
they grappled with the problem of the global. How did it get expressed at dif-
ferent scales, from individuals on the factory floor, to Motorola and Iridium as 
corporations, to their relations to the US government, to transnational forms 
of governance and organization? How was it given particular form through the 
overlapping trajectories of engineering, business organization, and marketing 
and ideology?



Chapter Two

The Global and the Engineers

The aerospace industry told us we were nuts. “How are you going to get all 
these satellites up in a short period of time? Motorola, you’re not a satellite 
manufacturer. You don’t know what you’re doing. You’ve got all these 
inter-satellite links. You’ll never make that work. You guys don’t know what 
you can’t do.” This, that, and the other thing. We proved them wrong.

ray leopold, oral history interview

The story of Iridium is inextricably bound to its origins—as the brainchild in 
the late 1980s of engineers sitting in the Government Electronics Division 

of Motorola, a Fortune 500 company operating in tens of countries and then one 
of the world’s preeminent communications firms. This division’s work primarily 
was devoted to communications programs of US military and intelligence agen-
cies but also included work for NASA, with such combined effort representing a 
small slice of the larger corporation’s predominantly commercial portfolio. The 
timing of the venture mattered as much as the corporate context and the juxta-
position of military and commercial expertise. In 1987, the Iridium “eureka” in-
vention moment, the ramping up of a transnational market ethos was well under 
way and the decline of the US Cold War complex, at least as measured in appro-
priations dollars, was evident.1 In this fluid context, the engineers had several 
options to develop the ambitious idea of a space-based global cellular network: 
in the familiar mold of a Cold War undertaking, or as a leap into the market, with 
its different demands and uncertainties, or as a hybrid of the two.

In the next two years, the project remained an in-house undertaking, moving 
from a raw idea to a possibility supported by engineering details and a first-blush 
business plan. In an instance of storybook historical confluence, Motorola’s top 
management, led by the founding family scion Robert Galvin, committed the 
company to developing the Iridium idea on November 9, 1989—the very day that 
East Germans, responding to a dramatic loosening in government strictures on 
travel, flooded into West Berlin, bringing down the Berlin Wall and the rigid geo-
politics of capitalist and communist confrontation.2 This historic event, quickly 
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leading to the collapse of the Soviet Bloc, gave added emphasis to the perception 
that market and liberal democratic ideologies were to be the dominant organiz-
ing principles of the late twentieth century. These events, in turn, were entan-
gled in period actualities and rhetoric on the emerging Information Society, with 
its implications for vast change from individuals, to local communities, to the 
global—and, not least for this narrative, the perceived need for corporate adap-
tation to this new condition.3

The possibility of opening the Soviet Bloc’s geographic domain to neoliberal 
sensibilities emphasized, too, the spatial assumption of globalization—that the 
entire planet should be open to the flows and connecting infrastructures of the 
market. After 40-plus years of the Cold War, this catalytic change brought forth in 
the United States and Europe a burst of heady, utopian-tinged politics and emo-
tions. Advances in communications—cellular telephony, the emerging Internet, 
undersea fiber-optic cables—and their association with Enlightenment-style in-
dividual empowerment seemed to give substance to such enthusiasm, especially 
in their promise of easy, pervasive communication beyond and across national 
borders.

With Motorola leadership’s imprimatur, Iridium emerged from its gestation 
perfectly in synch with the historical moment: a project defined by and defining 
of a world turn to markets and of the assumed naturalness in seeing the entire 
planet as a field of action. Each of these characteristics aligned fundamentally 
with the dominant contours of US politics and power in the period, in which 
concepts such as the Information Society and the New Economy (which the for-
mer enabled) highlighted the means by which the United States might sustain 
its preeminent post–Cold War position. Not least, too, the project, embedded in 
a Motorola division specializing in military and intelligence projects, embodied 
the question of how, in this new post–Cold War, lone-superpower world, national 
security and market interests might fashion their relations.

Shaping the Engineering Enterprise
In the engineering effort, such relations took specific form. The Motorola en-

gineers at the core of the project married Cold War big technology skills to a late 
1980s and early 1990s transnational market landscape, now more hospitable in 
more geographic locales to capitalism’s possibilities. This relative shift to mar-
kets as the driver of geopolitics was reflected in Iridium’s technological design. 
A user of an Iridium phone could connect with the space-based system and call 
anywhere in the world without any technical intervention from the ground. This 
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served the idea of a borderless world of markets but ran if not against the grain 
of the nation-state-centered geopolitics of the Cold War then at least in contrast 
with it. Much of the work of Iridium (the start-up company, formed in 1991, 
in distinction from the engineering project) centered on finding accommoda-
tion between the border-erasing implications of markets and technology and the 
 border-defining prerogatives of individual nation-states.

Iridium’s design, too, reflected the fact that the market and national security 
interests in this period were neither mutually exclusive opposites nor segregated 
areas of activity. Especially in the field of satellite-based communications, over-
lap and accommodation was becoming the rule rather than the exception. The 
technical features of the planetary-spanning Iridium thus fit neatly into govern-
mental (primarily military) interests in communicating anytime, anywhere, a 
legacy of decades of a Cold War in which every spot on the globe was deemed to 
have geopolitical significance. The relation of Iridium to this “market” remained 
a subsidiary but important part of the venture through the 1990s and 2000s. It 
was this common value to markets and national security that made Iridium em-
blematic of the post–Cold War period.

Motorola leadership, partly for these reasons, chose to leave control of Iridium 
with its originators, but giving it the status of a special project reporting directly 
to top company management—a marker of how the endeavor fit into the corpo-
ration’s vision of its future. In the first several years, the company’s government 
subdivision drove the effort, elaborating the design, creating the in-house orga-
nization, and working with corporate leaders to develop the financial and legal 
framework to establish the business as a global enterprise. 

Notions of how best to balance technological choices with the aim of a for-
profit endeavor shaped the project. The idea of a low Earth orbit space-based 
communications network, global in extent, was technically ambitious, especially 
as to scale, and the subdivision proposed a several-year time frame to achieve 
operation. But the project eschewed ambition in one noteworthy regard: it did 
not aim to stretch the state of the art in engineering. The pragmatic aim of mak-
ing profits (and thus moving as quickly as possible from concept to operational 
reality at a fixed cost) pushed managers to prefer “known” technology rather 
than seek “sweet” but untested innovations.4 Such a context, though, did raise a 
“make or break” challenge: process—the problem of defining, coordinating, and 
streamlining the many steps in building a complex system with time and profit 
as driving concerns. To create in a few years an Earth-encircling communications 
system and operate it was an unprecedented feat in the annals of spaceflight—a 
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point of pride captured in the opening quote from the Iridium co-inventor Ray 
Leopold. As a project that self-consciously placed itself in the vanguard of the 
transition from a Cold War to a market world, Motorola engineers saw defining 
and elaborating a new-style manufacturing regime and work culture as their dis-
tinctive professional contributions. 

This chapter focuses on the Motorola engineers and their development of 
Iridium, covering the years 1987–1998. Throughout the venture, the engineering 
aspects of the project maintained a distinct identity, even as they overlapped and 
interacted with the concomitant tasks of creating the political, financial, and reg-
ulatory arrangements necessary to the project as a business venture. This distinc-
tiveness was codified in the business structure linking Motorola as the parent and 
Iridium as the subsidiary during the 1990–1994 period. Iridium paid Motorola 
through a contract to build the satellite system. But it was the Motorola engineers 
who provided the expertise to write the contract and who played an active role 
in selling the venture to potential investors, whose financial equity flowed then 
into Iridium the company, which, in turn used those funds to pay Motorola for 
its engineering and manufacturing work.

As creators of the Iridium idea and shapers of its realization, the engineers 
also were the emotional and spiritual center of the project, those most deeply 
committed to deploying technology and market-based methodologies in pursuit 
of a global ideal. For many on the project, as with Apollo engineers in the 1960s, 
Iridium, in its combination of scale, complexity, ambition, and intensity of effort, 
stood as the highlight of their professional careers. Working on the project thus 
was not merely a sequence of engineering challenges, but an experience infused 
with the idealism of fashioning a world-embracing communications system that 
had the potential to reorient the contours of global life. One engineer offered 
that the project had two animating motivations. One was to “bring personal com-
munications within the reach of every human being in the world”; the other 
was to “produce a new product with never before achieved development time, 
cycle time, quality, and cost.”5 These two goals need not have been linked, but 
they were a reflection of the historical moment. Thus, abstractions such as “cycle 
time,” “process,” or “organizational culture” were not merely abstractions, but 
instruments whose meaning was bound up with achieving Iridium’s global ideal.

Such conflation of work and idealism had various roots. Not insignificant was 
that these engineers sat in Chandler, Arizona, 30 miles south of Phoenix, part of 
a complex of Motorola facilities in the larger metropolitan area. Situated away 
from the space manufacturing centers of the West Coast and the political nexus 
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of Washington, DC, gave the project a reactionary flavor, of taking on challenges 
at which established players might hesitate. It also stood in contrast to Silicon 
Valley, the epicenter of the computer and Internet revolution. It drew on the 
same political and cultural resonances attached to information and its technolog-
ical expression, but as a large infrastructure project originating in a large, well- 
established corporation it had a more conservative feel.

In a flat, rural area, dotted with irrigated cotton fields, Motorola’s Iridium ef-
fort seemed a vision from the desert. As the venture staffed up from a few to tens 
to hundreds to several thousands, its aura of idealism was not one-noted. Some 
engineers felt strongly about the project’s moral vision, of placing “solar-powered 
phone booths into villages in Africa or remote regions where people didn’t have 
communications or emergency services.” Others, especially those whose work 
had been in various domains of national security, felt the historic nature of the 
end-of-Cold War geopolitical moment, of “beating swords into plowshares.” Such 
feelings were amplified by a key aspect of the venture: the use of Russian and 
Chinese launch vehicles to help place the space constellation into orbit. From 
1991 into 1998, engineers traveled into the symbolic heart of their Cold War ad-
versaries, the launch facilities at Baikonur, Kazakhstan, and Taiyuan, China. For 
example, Ted Kehl, a former colonel in the air force who worked on strategic mis-
sile programs, joined Iridium and traveled to Baikonur as part of early discussions  
on Russian participation in the venture. As relayed by Mark Gercenstein, Iridi-
um’s primary contact with the Russians, Kehl “was walking through the factory 
that built SS-19s [a Soviet ICBM] and he was totally blown away. He said, ‘I spent 
my whole career working against this threat, and here we’re drinking vodka to-
gether with the guys who a year ago were assembling these things.’ It was a huge 
[shift in] mindset for these guys.”6

Others were drawn to the geeky difficulty of creating a never-before-attempted 
global communications system and doing it in a few years. That Iridium was to 
be done under the banner of the market, open to the excitements and scrutiny 
of a news media keen to report the wealth of advances in communications tech-
nologies, only intensified such motivation. These threads, of course, fed into the 
ambitions of the top managers in the effort, keen to create the foundation of a 
new global business for Motorola.7 Such exceptionalism created a strong sense of 
community, which, in turn, became essential to the engineering enterprise and 
of the success of the satellite constellation as a technical system. 

The engineering effort touched selectively on the larger sphere of politics in-
volved in Iridium as it developed in the United States, multiple national con-
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texts, and international forums. In the engineering cohort, only the  leadership—
key individuals such as Durrell Hillis, Bary Bertiger, Ray Leopold, and Marc 
 Gercenstein—were prominent in building out the formative engineering idea 
into a global business endeavor. Such involvements were focused and concen-
trated in the early years of the effort, especially as to seeking US and international 
investors and applying their expertise in the crucial arena of gaining regulatory 
approvals at the Federal Communications Commission (FCC) in the United States 
and at the International Telecommunications Union (ITU). Once these early- 
year hurdles were surmounted, the focus narrowed to building out the  system.

The engineering group thus provided in the earliest years the conceptual, pro-
fessional core of the enterprise. It was inextricably bound to Iridium as a separate 
commercial venture through expertise and, especially, contract. This latter struc-
tural arrangement, not surprisingly, gave the engineering group and Motorola 
significant leverage over its start-up, but imposed a significant commitment to 
deliver on their technical promises.8 Yet, as suggested, this multifaceted role was 
bounded. Despite the intimate connection between the engineers and Iridium 
the business, it was the latter (often in alliance with Motorola corporate) that 
confronted the broad, messy scope of national and transnational politics and reg-
ulatory issues—and thus tended to see the effort in politically pragmatic rather 
than idealistic terms. The engineers, though not removed from the complicated 
politics of the venture, were more distant from it than those in Iridium’s other 
organizational contexts. The result was that the global as ideal occupied a greater 
prominence in their work life, shaping the very character of their effort.

Once the basic concept of Iridium had been articulated, project engineers 
confronted one fundamental question: how were they to develop a global space-
based technological system, get it into Earth orbit, and then operate it with the 
reliability and quality necessary for an ongoing communications business? The 
answer had two, interrelated parts: the concept of “process,” already mentioned, 
and, its embodiment in an organizational metaphor—the idea of a “virtual fac-
tory.” Arrived at as Iridium developed, the phrase came from the manufacturing 
design group tasked to take a broad view of methods required to execute the 
project. The virtual factory and process thus were twinned, mutually supportive 
concepts that sought to relate design, manufacturing, and global scale. 

This “factory” did not, of course, exist in the brick-and-mortar sense of the 
term; Iridium’s activities were neither geographically concentrated nor institu-
tionally monolithic. Rather, as a matter of technology and politics in a global 
system, the project was composed of a variety of independent entities dispersed 
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across the international landscape: in the United States, Motorola, Raytheon, 
Lockheed, and a host of contractors; outside the United States, launch facilities 
in Baikonur and Taiyuan; software contract work in India; and a back-up satellite 
control center in Italy. But the idea of the factory did perform specific work. It 
conveyed that all these entities were bound together in the project through con-
tract and information pathways, and, more important, that within the factory 
“walls” a shared view of community and common purpose held sway.9

This view centered on the meaning and centrality of process to the enterprise 
—a shared set of technical practices, embedded in a market-oriented view of 
the world, requiring a particular set of managerial and employee behaviors and 
commitments.10 And process was a means to an end: quality.11 The goal was to 
establish a project way of life that could be transported and replicated, albeit with 
difficulty, to disparate institutions and cultural sites, to make quality, as one engi-
neer put it, “robust,” highly resistant to variation.12 Such an aim strengthened the 
idea that the project established new social boundaries, drawing in and redirect-
ing elements of other institutions, into a new, substantive community dedicated 
to the production of a space system in several years at fixed cost. In the con-
text of globalization and a market-driven endeavor, process (means) and quality 
(end) were, respectively, the critical method and output of the virtual factory. For 
the Motorola engineers at the center of the project, this metaphor, sometimes 
explicit, sometimes implied, was the essential building block for undertaking a 
global venture—to create a transnational structure that drew in diverse resources 
but sought explicitly to bind them together in a common identity and culture.

This structure, informed by a specialized language and intellectual commit-
ments, was a response to developing Iridium as a commercial for-profit activity 
—in direct contrast to the big technology projects done under Cold War state- 
sponsored auspices, and thus a reflection of the intimate connection between 
market-based action and the global in the 1990s. The technical aspects of the 
project were defined by the absorption and redirection of Cold War technical 
methodologies (particularly organization and project management methods) 
into market-based methodologies and their attendant preoccupation with values. 
The latter came into the project through Motorola’s competition in the semi-
conductor and consumer electronics markets with Japanese firms in the 1970s 
and 1980s—an experience that elevated process, quality, and values as defining 
concerns and organizing concepts not only for Motorola but also for a large swath 
of US industry.

The company devoted considerable effort to learn and adapt “lean manufac-
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turing” techniques, seen as the innovation that had, in particular, enabled Jap- 
anese automobile manufacturers to outperform their US counterparts.13 Of equal  
importance, in the mid-1980s, Motorola invented its own quality control meth-
odology called Six Sigma (of which more will be said later).14 As these remarks 
suggest, Iridium was bound to the larger context of Motorola, which as a 
multinational company was an active participant in the reshaping of transna-
tional business in the years just prior to the satellite project. The idea of cor-
porate reinvention as a critical, strategic necessity loomed large in the 1980s, 
resulting in organizational adaptations, the most notable of which established a 
“ university”—Motorola University—to provide an in-house mechanism for train-
ing all employees in the methods and values deemed essential in meeting the 
demands of global competition. Motorola University was a prominent symbol 
of that reinvention and of the focus on analyzing and improving process as a 
necessary concomitant to the condition of globalization. Such a focus, corporate 
leaders believed, was as critical to corporate success as new products or fun-
damental engineering concepts. Iridium’s organizational and engineering ethos 
actively drew on and mirrored this context.15

Such thinking and practices informed Iridium managers’ belief that the mix 
of individuals and institutions represented in the effort, coming from distinct 
engineering traditions, could be made cohesive through shared concepts of work, 
behaviors, and specific modes of knowledge—in short, by creating a culture that 
embraced all these elements. Through this concerted corporate dedication to 
process, military and commercial elements of Motorola could be conjoined, as 
well as organizations with their own, deeply rooted and different ways of doing, 
including Cold War firms such as Lockheed and Raytheon. Iridium also became 
home to an influx of individuals from Apple, commercial aviation firms, and tele-
phone companies. In the world of the market and the global, engineering prac-
tice in the project became—through the concept of process—its own distinct 
problem, one requiring concerted, ongoing attention. The result was an actively 
crafted, transnational, trans-institutional methodology, a blend of technique and 
culture, shaped primarily by the imperatives of the market but using Cold War 
state-derived practices as a critical resource.

But “process” was a capacious term. What deeper concern did it represent for 
these historical actors? Seen through the lens of assembly or integration, it was to 
claim that the broad series of technical, organizational, and social interactions in-
volved in manufacture had been undertheorized.16 It derived from the historical 
moment of the late 1970s and 1980s: under the twin pressures of greater trans-
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national competition and neoliberal economic policy the corporation needed to 
do more to make explicit or “characterize” the effect of these interactions on 
the final product, its quality. “Quality” seemingly provided a clear standard of 
whether a change in process proved effective (new process iteration “b” yielded 
a better product than old process “a”). But it was imprecise, too, as the question 
of which changes were fundamental to improvement was not directly addressed. 

Perceiving manufacturing and the totality of the organizational relations in 
which it was embedded as a foundational problem thus did not identify what 
needed to be theorized or how. It was a problem domain of interrelated parts, 
spanning the technical, methodological, and cultural, touching multiple catego-
ries of knowledge, but which did not directly align with the disciplinary structure 
of the academy. Seen from this perspective, talk about process and quality was 
an overarching construct, which covered a range of ferment in conceptualizing 
the work of the corporation. These included seeking to understand the Japanese 
model, from workplace practices, to relations among firms in the supply chain, 
to the more slippery place of culture as a crucial source of market success. They, 
too, embraced quasi-faddish managerial enthusiasms such as Total Quality Man-
agement (TQM) that offered a meta-prescription of taking a deeper look at the 
composition of all organizational transactions. Motorola’s manufacturing meth-
odology, Six Sigma, too, was a key response to this broader problematic. As a 
response, it combined the use of statistical tools to measure the effectiveness 
of particular changes in process and cultural incentives to stimulate employees 
to think and live process as a central aspect of corporate life. Such framing also 
helps to understand the creation of Motorola University as a larger-scale answer 
to the perceived undertheorization of manufacturing and organization in the 
conditions of globalization. The need to aggregate and connect intellectual do-
mains and methods, from the hard and social sciences, directly relevant to the 
corporation seemed paramount.

The Iridium engineers entered this flux. Though process, quality, and the vir-
tual factory served as organizing constructs, the “what” and “how” of their defini-
tion and implementation was a moving target, changing over the course of design 
and development leading to manufacture. In part, this reflected the challenge of 
bringing forward what in Iridium needed to be “characterized,” made explicit, 
to create a working system, developed on schedule. But it also reflected, as the 
1990s began, the challenge of sorting through the efficacy of existing tools such 
as Cold War project management methods and Six Sigma and deciding in what 
ways they might need to be adapted or supplemented.
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In exploring this story, two points should be made. The first is that an engi-
neering project of this type proceeds in relatively clear stages, from an initial 
idea through a series of engineering design articulations, with successive layers 
of deepened detail, ramping up to manufacture, and, as a satellite project, to the 
launch and operation of the system. The middle portions of this sequence often 
overlap (and did in this case), but the effort embodied a clear narrative arc through 
which the engineers and Motorola leadership did their work. Though this narrative 
arc is present in this chapter, the focus is more on select themes that bring out 
the problem of the global of which the engineering effort was inextricably a part: 
the heightened role assigned to process and manufacturability, of their relation to  
Motorola University as a corporate space for organizing knowledge production, 
and of the prominent role that culture occupied in corporate thought. A sec-
ond point pertains to sources. Much of the description and analysis here relies 
on oral history interviews with a range of project participants—an  after-the-fact 
quasi-ethnography. This is, in part, because of the difficulty in getting access to 
relevant corporate records, but also because such interviews were useful for get-
ting at workplace practices and culture—an aspect of the project that those in 
Iridium themselves saw as central to what they were doing and as one of their 
signature accomplishments.17

Origins of Iridium and Currents of the 1980s
Perhaps appropriate to the waning days of the Cold War and a US and Euro-

pean media increasingly fascinated with markets and technology, Iridium possessed 
two stories of its origins. One, often repeated in media accounts during the 1990s, 
was a classic account of innovation in which a perceived problem, inventors, and 
markets combine to yield the new. In 1987, Kenneth Peterson, Raymond Leopold, 
and Bary Bertiger, engineers employed at Motorola’s Government Electronics 
Division near Phoenix, grappled with a problem posed by Bertiger’s spouse, a 
real-estate agent in the region’s go-go property market: “Why could you not make 
a cell phone call while sitting on the beach in the Bahamas to your office in the 
USA (or elsewhere)?” The family was contemplating a vacation and Mrs. Berti-
ger as an early adopter of cell phone technology (owner of a Motorola “brick”) 
wanted the same capability in the Bahamas that she had in Phoenix. The question 
combined the burgeoning expectations for cell phone technology (then confined 
to major urban areas) with the emerging information-era sensibility of monitor-
ing and executing professional responsibilities while engaged in leisure activities. 
In this version, the origin implicitly was a story of markets, not the Cold War.
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Bertiger mulled the notion over and brought it to his colleagues. As Peterson re-
called: “Well, Iridium was basically Bary’s idea. He came in with this one-line idea. 
[Laughter] You could describe it in one sentence, you know, about a small satellite 
system to effectively have a space-based cellular radio system. It was just an idea, 
a one-line idea.”18 The three engineers sketched and handwrote the concept on 
a sheet of paper in 1988 (fig. 2.1), providing the basics of a space-based, global 
system of satellites to provide cellular telephone service to any point on Earth.

Figure 2.1. The 1988 concept statement for Iridium by the three inventors, 
Bary Bertiger, Ray Leopold, and Kenneth Peterson. Used with permission of 
Motorola Solutions, Inc.
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It bears emphasis that the idea from its inception focused on a complete 
Earth-embracing system—not on a component (such as a satellite), not on a ser-
vice of limited geographical reaches (say, the United States and bordering areas). 
It presumed a system and concept of usage literally global in extent. In this clas-
sic American narrative of invention and entrepreneurial pluck, the idea gained 
gradually material expression, culminating in an operational system in 1998, the 
fruit of imaginative response to a problem, perseverance, business risk-taking, 
luck, and timing.19 These graphics from the mid-1990s convey three perspectives 
of how the idea developed into an operational enterprise: as a stylized satellite 
constellation (fig. 2.2); as a cellular radiation pattern produced by this constel-
lation over the entirety of the Earth (fig. 2.3); and as a communications system 
that allowed this space-based capability to operate as an independent communi-
cations network or to integrate with ground-based telephony systems, traditional 
landlines or cellular (fig. 2.4).20

The second origins story, derived primarily from oral history interviews with 
Motorola principals, reorients this lore, opening up the complex interplay among 
government agencies, corporate contractors, the shifting intersections between 
national security and commercial interests in the mid-1980s, and the role of en-
gineering and engineers. The outlines of the heroic invention narrative are not 
incorrect. But the critical formative elements of the Iridium project emerged 
from its obvious and immediate context. The three Motorola inventors worked 
as part of a relatively small Systems Engineering Group situated within Motoro-
la’s Government Electronics Division devoted to contract work building elec-
tronic subsystems for military and intelligence programs primarily, as well as for 
NASA projects. The division was a small slice (approximately 8 to 10 percent) 
of Motorola’s largely commercial portfolio, which then specialized in products 
that included semiconductors to terrestrial information networks, cellular in-
frastructure and phones, pagers, and radios.21 The Systems Engineering Group 
had been created in the mid-1980s by Durrell Hillis, leader of the Government 
Electronics Division (and soon to be a key figure in Iridium’s development), to 
look for new business concepts for government or commercial markets.22 Hillis 
had experience on both sides of this divide. Before coming to the Government 
Electronics Division to oversee contracts with the National Security Agency, he 
worked in Motorola’s semiconductor business. In addition to degrees in electrical 
engineering, he had an MBA, doing a thesis on automated manufacturing lines.

Hillis saw the Systems Engineering Group as an entrepreneurial device. It 
stood as a response to declining Cold War budgets, a trend that threatened to 



Figure 2.2. Artist’s rendition of the 1992 redesigned planet-embracing satellite 
system composed of 6 planes, with 11 satellites in each. Courtesy of Iridium 
Satellite LLC 



Constellation Beam Pattern 
with Redundancies

Constellation Beam Pattern 
without Redundancies

Figure 2.3. Cellular beam pattern produced on the Earth 
by the constellation of satellites. The cells cover the entire 
planet, including oceans and poles. Used with permission 
of Motorola Solutions, Inc.

Figure 2.4. Note the circular beam patterns on the ground. Satellite radio signals inter-
act with individual users, terrestrial cellular services, traditional switched networks, and 
the control system for the constellation. Used with permission of Motorola Solutions, Inc.
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undermine the division’s longstanding sources of support. It, too, reflected the 
period fact that the larger Motorola, commercially oriented, exemplified the 
competitive international environment of the 1980s: its challenges, its excite-
ments, and the heady rewards that came from successful ideas and strategies. The 
group sought to see its minor status in the Fortune 500 company as an asset, an 
opportunity to connect its future to the company’s varied and robust communi-
cations business. Whether their future lay with government support or markets, 
the capability they were promoting was perfectly (if bureaucratically) in their 
marquee: systems engineering, the knowledge and wherewithal to design, make, 
and operate complex aggregations of technology, institutions, and people. But 
the group aimed not at promoting an all-purpose capability but tying to it their 
main skill set in advanced electronics. In the context of the burgeoning commu-
nications market, this combination seemed to have significant promise.

This linkage of broad and specific capabilities became their focus for two rea-
sons. One was the history of Cold War contracting for weapons and national 
security technologies, in which the idea of systems and systems thinking was 
a  fundamental organizing concept. A system—whether centered on a ballistic 
missile, a bomber, a Space Shuttle, or a communications network—was the pri-
mary unit of contracting and of national defense and intelligence planning and 
budgeting. The systems idea, adopted with vigor in the first years after World War 
II, was, perhaps, the most consequential invention of the Cold War—in its effect 
on how national technical resources were organized and in the “iron triangle” 
politics it spawned.23 Only a few companies had built up the institutional and 
professional skill sets to design, organize a multitude of contributing partners 
(which might be other firms, universities, or other research entities), and build 
a system. In the mid-1980s, these included Boeing, Lockheed, Martin Marietta, 
and a handful of others. The thousands of other companies in the universe of 
defense contracting filled a narrower role: to provide a specific component or 
subsystem that fit into a larger system.

Motorola’s Government Electronics Division was comparable to one of these 
latter firms, but determined through the Systems Engineering Group to become 
one of the former, to become, in the lingo of defense contracting, a “prime”—
indeed, placing “systems” in their title was to assert a higher level of ambition 
beyond their prior emphasis on subsystems. Primes, of course, could make more 
money as the organizing force in developing a system. But, also and importantly, 
they were invited to sit at the table with military and intelligence program heads 
and planners to brainstorm on how to define national security problems and 
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suggest the means by which they might be addressed. To be at the table, as a 
prime, was to enhance the possibility that one’s contributions might translate 
into contracts and products. To move up the contracting hierarchy, though, Mo-
torola needed to show it had the right skill sets within its organization. The elec-
tronics group had technical chops, as evidenced by a long record of successful 
contributions to government programs. The missing ingredient was engineers 
recognized by Department of Defense (DoD) program managers as having ex-
perience and proficiency in designing and managing large government systems. 
Motorola began to hire such engineers away from the existing primes, giving 
itself enhanced credibility for its aspirations.24

The emphasis on systems engineering and systems modalities for looking at the 
world also came from another angle. This engineering area, intimately bound to the 
related Cold War profession of “project management,” largely took shape through  
the practical challenges and political requirements of developing weapons systems 
—as a discipline conceived around non-market, state imperatives and interests. Yet, 
as the field gained an identity during the 1950s, 1960s, and 1970s, as university 
engineering courses were developed and textbooks written, as industrial and 
government seminars proliferated, systems-tinged practices and thinking were 
seen as generic and foundational, as applying to any complex, heterogeneous 
technological undertaking.25 In the 1960s and 1970s, several (and high-profile) 
attempts by aerospace firms, in particular, to take government- inflected systems 
and project management skills and apply them to market-driven projects ended 
up as flops.26 The idea of generic applicability persisted—despite the deep rooting 
of these skill sets in the special conditions of Cold War military and industrial 
institutions. Generic, in this context, then meant something specific: to carry the 
panoply of Cold War project management and systems engineering practices into 
the world of the market and make them work.

Bary Bertiger, in particular, was enamored of this challenge—as an intellec-
tual problem, as it pertained to the social boundaries within Motorola, and as 
a pathway to the larger monetary rewards of the market. At the time of his co-  
invention of the Iridium concept, he was chief engineer for Motorola’s Govern-
ment Electronics Division, a veteran engineer of numerous projects, and the 
holder of a variety of patents. Not least, arriving at Motorola in the 1970s, he was 
generationally positioned to know Cold War project methodologies and emerg-
ing new approaches to commercial manufacture. As Iridium began, he saw the 
essential task as focusing on the core purposes of system methodologies and 
tools. This boiled down to two precepts: “know where you are” in the complex 
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trajectory of a project, and “know your field of risks.” These were the “primal 
facts” and a savvy manager used and adapted system tools to get this knowledge. 
For market-driven projects, then, the aim was to have an approach that properly 
defined and presented the “primal facts” in that context.27

This conviction, though, no matter how correct, confronted a firm, longstand-
ing boundary within Motorola that separated government from commercial work, 
for the reasons already outlined. They operated as two distinct worlds, seldom 
connected through personnel, projects, or flows of knowledge. In part, this sep-
aration derived from the rules of federal procurement and the fact that the Gov-
ernment Electronics Division performed security-classified work, with its atten-
dant strictures. The division produced a steady, secure (through the better part 
of the Cold War) flow of income that leavened, in a small way, the vicissitudes of 
the company’s commercial activities. This set of factors created an organizational 
view that government and commercial activities were crudely symbiotic in terms 
of the corporate balance sheet, but culturally, practically, and geographically un-
connected.28 Prior to the mid- to late 1980s, division management, located near 
Phoenix, Arizona, seldom and only incidentally was invited to Motorola corpo-
rate headquarters in Schaumburg, Illinois.

An opportunity to rethink this institutional boundary came roughly in the 
same period as Bertiger’s reflections. In the mid-1980s, a Motorola commercial 
group that provided technical infrastructure for terrestrial cellular systems had 
a contract with Craig McCaw, a pioneer in cellular telephony. After the FCC 
authorized in the early 1980s the sale of licenses to provide cellular in US cities, 
McCaw looked to acquire a significant share of the new market, including estab-
lishing service in the Washington, DC, area. Motorola’s commercial engineers, 
though, could not get the complex of components and software to mesh and 
function effectively—in short, they were entangled in a systems problem. Failure 
to perform here could damage Motorola’s standing as a leader in the burgeoning 
field of cellular communications. Motorola management called in the Govern-
ment Electronics Division to troubleshoot. In a period of months, their expertise 
rescued this vital contract. For Bertiger and other engineers in the division, and 
for Motorola leadership, it demonstrated that Cold War–developed methods and 
practices were indeed assets that could be made productive in a market-driven 
context.29 By the end of the 1980s, the question was how or to what extent this 
nascent interface between corporate government and commercial work might 
be exploited.

For the Government Electronics Division, the question became more precise, 
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asking in what specific ways systems thinking might be conjoined with the trans-
formations taking place in commercial manufacturing, at Motorola and at other 
firms. As noted, this did not merely involve adopting period enthusiasms for the 
market and capitalism’s geopolitical ascendance, but also integrating Cold War 
methodology with the reigning responses by many manufacturing corporations 
to globalization: a preoccupation with process, quality, organizational culture, 
and the constellation of knowledge practices that became attached to these con-
cepts. The critical mechanism for establishing this alignment from the Cold War 
to period globalization for engineers in the Iridium project was, as mentioned 
previously, Motorola University. It, and its precursors concerned with employee 
training within Motorola, constituted the primary corporate response to the chal-
lenges of global markets, serving as the node that reoriented the company’s orga-
nizational culture and workplace practices. The university stands as the crucial 
background linking Iridium, Motorola, globalization, and engineering practice.

Motorola University
In 1979, in his essay The Postmodern Condition: A Report on Knowledge, Jean-

François Lyotard made the central claim that the West had moved from valu-
ing autonomous knowledge to, in his words, valuing performative  knowledge—
knowledge directed at the purposes of the social system within which it was 
generated.30 His account is vague on the historical source of this transition, but 
by the early 1980s others were not—it was the ascendance of corporate values 
and neoliberal ideology in which the market, rather than modernist conceptions 
of knowledge as a self-justifying good, provided the primary framework of knowl-
edge production. There is now a broad base of scholarship on the post-1980 re-
configuration of universities as this value system extended into the academy.31 
Rather less studied—at least from a historical perspective—is a concomitant 
and intimately related phenomenon: an energization of corporate interest in the 
issue of knowledge production and dissemination in the corporation, not just, 
say, in corporate labs but for the organization as a totality. 

Beginning in the 1980s, and amplifying in the 1990s, there was what one 
might call a corporate university movement—a burgeoning of interest in cre-
ating an entity within the corporation that took the name “university.” In 1985, 
there were about 200 of these; in 1990, about 400; and by the year 2000, about 
2,000 such creatures, most in the United States, but with some in Europe and 
elsewhere.32 As a crude comparison, in 2000 there were about 2,200 traditional 
4-year US colleges and universities. This development was grounded in the per-
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ceived challenges of globalization and in the corporate view that traditional uni-
versities, still primarily organized around mid-twentieth-century disciplines, 
were not equipped to deal with those challenges. Corporate-specific mechanisms 
were needed to deal with knowledge production and dissemination in a complex 
enterprise that sprawled over continents and confronted ever-changing condi-
tions, with a workforce that reflected those geographical facts. It was to recognize 
that the corporation, and its relations in the world, was a distinctive domain of 
knowledge production and practices. Motorola University was created in 1989, 
one month after corporate leadership decided to proceed with the Iridium ven-
ture and a month after the fall of the Berlin Wall.

The university evolved from the Motorola Training and Educational Center 
(MTEC), established in 1981, primarily as a response to competition from Japa-
nese firms. The creation of the university derived from an assessment, through 
the 1980s, that globalization required a broader, more thorough corporate re-
sponse that intimately connected strategic goals, relevant knowledge, and em-
ployee behaviors. The university took shape through its president, William Wig-
genhorn. He had come to Motorola in 1981 to head MTEC and through the 1980s 
organized the company’s training efforts, building on similar work he previously 
did at Xerox. Indeed, when he initially was hired Motorola already was giving 
consideration to creating a “stand-alone” university, nearly hiring a university 
president rather than him to undertake this task.33 So by the time of Motorola 
University’s founding some version of a corporate-centric university had been “in 
the air” for nearly a decade. Wiggenhorn sought to give the new entity coherence 
by using the City University of New York as a model. As that institution defined 
its mission in meeting the needs of city residents, so Wiggenhorn thought his 
organization should meet the needs of its residents: employees at all levels of the 
corporation, who needed to be equipped to deal with the challenges of global-
ization.34 Motorola University soon ramped up to a full-time staff of about 500, 
supplemented by several hundred more rotating appointments from within the 
company and from universities. The budget climbed to more than $120 million 
per annum; it was governed by a board composed of Motorola top executives. 
There were 12 physical campuses, 3 in the United States and the rest overseas, 
typically located near company manufacturing facilities, with the important ex-
ception of a campus in Beijing, where Motorola did not have a manufacturing 
facility. In Singapore, government officials were so enamored of the possibilities 
of Motorola University that they provided the funding for a physical campus and 
faculty with the specific purpose of adapting curriculum to meet the needs of the 
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“Asian learner.” In addition to such facilities, the University had more than 80 
“offices,” small outposts that could reach the extremities of the Motorola corpus.35 
Within this framework Wiggenhorn saw culture as a critical element of the enter-
prise, especially to train “managers who have been very successful in their own 
culture to learn to lead in different cultures, rather than taking what I call the 
colonial master model from the East Coast or Midwest and putting it in India or 
China.”36 But the fundamental aim of the university was to develop and give form 
to domains of knowledge immediately relevant to the corporation. One can get a 
sense of what this was all about from the university’s department structure: Qual-
ity, Engineering, Manufacturing, Leadership, Management, Sales / Marketing. 
Each department developed its own curricula (a defining aspect of Wiggenhorn’s 
approach). But that process did not rely on an instructor’s expertise, but came 
from an analysis of working-level knowledge needs: “We put together teams of 
internal Motorola people managed by our [MU] staff, three hundred some, who 
studied what it is you need to know in manufacturing based upon where man-
ufacturing was going to, from a quality point of view, cycle-time point of view, 
automation point of view.”37 For example, the courses for quality focused on three 
areas: quality as a concept; training in a variety of analytic techniques such as 
Pareto charts, Ishikawa diagrams, and other methods (the bulk of the course); 
and then a practicum applying what was learned to a business situation. Covering 
the major functional areas of the corporation, the curriculum then was reviewed 
by “councils” of experts, with the charge to evaluate whether “this is what your 
people need to know.”

In this way, course content was meant to directly translate into an employee’s 
work situation, that is, to be performative. In turn, this was the means for the 
university to be performative, that “whatever we did was trying to impact pos-
itively the profit and loss of the company.”38 The course catalog included about 
1,000 offerings. Each Motorola employee had to take a week’s worth of training 
per year, a nontrivial exercise for a company of more than 100,000 employees, 
placed in the United States or at company sites around the world. But the training 
was not one-size-fits-all.

The various overseas campuses could develop curricula that fit local circum-
stances—say, in Penang, Malaysia, where the majority of employees were Muslim 
women.39 Wiggenhorn’s faculty discovered that “we couldn’t teach as we did in 
the US . . . to put them in classrooms and say ‘do this.’ We had to teach them that 
when they were in our manufacturing plants or semiconductor plants in Malay-
sia that they were in quote ‘Western theater.’ We are not asking you not to be a 
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Muslim lady. We are just saying when you are in these walls, you’re in Western 
theater called semiconductor, and here’s what we want you to do, here’s how we 
want you to behave. When you walk out of this theater at night, you are a Malay 
Muslim lady.”40 Thus, though, manufacturing was ostensibly about “quality” or 
“cycle time” it also was a mode of life, imbued with ethical distinctions between 
“in here” and “out there,” a question of negotiating the boundaries of identity and 
individuality. As is obvious from this example, such distinctions were made more 
evident in cultural settings radically different than those in the United States. 
In different ways, such positioning of the “in here” in relation to local cultures 
also occurred in China as well as Europe. Such difference between global multi-
national and local contexts readily raised questions of ethics—of the basis on 
which such engagements would be given a specific form and meaning for the 
individuals involved, as in the Malay case. The problem of ethics would return 
in a project later in the 1990s through the preparation of a Motorola University 
handbook called Uncompromising Integrity: Motorola’s Global Challenge, which will 
be discussed in detail in chapter 4.

Motorola University did not represent a turn inward as regards knowledge 
production and dissemination, but the opposite: it aimed to more tightly inte-
grate the corporation’s internal and external knowledge activities. In the case of 
academia, the university’s charge was to increase and deepen such relationships. 
In the United States, the company had ongoing collaborative relationships with 
about 20 universities, including prominent Midwest institutions such as Purdue 
and Northwestern. Equally important were Motorola University’s connections 
with universities abroad, especially in China, where it entered into a series of 
collaborations with Chinese institutions to create certificate programs in how to 
educate in the US manner. It also entered into collaboration with Arizona State 
University to offer a joint MBA to students in China. In a classic strategy of inte-
grating backward and forward, the university also trained suppliers to Motorola 
to inculcate in them the Motorola ways of doing. In complementary fashion, the 
university also trained government regulators in emerging economies, particu-
larly Russia and China, on to how create regulatory policy for  communications—
of special significance for Motorola and its product lines. Motorola University 
devoted six years to this effort in China, beginning in 1990. This latter work 
especially benefited from the “university” moniker—taking guidance from Mo-
torola University, rather than Motorola the company, seemed to offer a kind of 
neutrality.41

Motorola University’s intellectual orientation around “process” and “quality” 
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found synergy, not surprisingly, with the Clinton administration’s promotion of 
“reinventing government,” an initiative led by Vice President Al Gore. In 1993, 
as a key example of this initiative, Hazel O’Leary, Secretary of the Department of 
Energy (DOE), brought a contingent of “sixty of the Department’s top executives, 
including laboratory directors, field managers, and key program managers” for 
six days of training at the university’s Schaumburg campus. Its purpose was to re-
orient DOE leadership to the perspectives of total quality management: “to begin 
building a management cadre dedicated to meeting customer expectations by 
providing quality products and services.”42 This exercise exemplified the percep-
tion that corporations such as Motorola were at the vanguard of addressing the 
knowledge and organizational conditions posed by period globalization. But the 
scope of the DOE and university collaboration reached more broadly. Motorola 
University entered into agreements with Los Alamos and Sandia Laboratories to 
exchange staff; university instructors did training work at the laboratories and 
laboratory staff did instruction at the university.  But, as described by Wiggen-
horn, the focus shifted from “quality” and its value in the present to “what does 
the future look like, how do you transfer know-how [among institutions].”43 The 
unstated context was that of globalization and its new requirements for particu-
lar types of knowledge and knowledge flows.

Motorola University thus followed the global emplacements of Motorola the 
company, with knowledge activities calibrated to variations in business condi-
tions and roles across the firm—at the level of headquarters, managers, and a 
variety of levels of employees; in specific business units; in specific geographical 
and cultural settings. It dealt with flows across the organization and nurtured 
numerous contacts at the boundaries of the company. The sheer scale of this 
effort, in terms of geographic reach, of the range of actors it included, and of the 
knowledge domains it sought to embrace, suggests the degree to which ways of 
doing, from the manufacturing floor to leadership and strategy, had become a 
corporate preoccupation. The university certainly was a vehicle for extending the 
reach of corporate control in the classic sense (such as in co-opting state regula-
tors), but more broadly, it was site and symbol for giving substance to the idea of 
“quality” and its implementations, bringing it into the mental framework of each 
employee. Such effort was oriented toward creating flexible routines and new 
ways of doing (including in the area of ethics), modifying existing practices, and, 
especially, bringing areas of corporate life (such as general administration and 
planning), previously relatively unscrutinized, into the framework of analysis. 
It was fundamentally about the value of procedure and routine, but attitudinally 
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and epistemologically it put such concerns in a new frame both as objects of on-
going critical attention and recalibration, and as relational problems tied to the 
complexities of the corporation as global actor. And, in such framing, the agency 
of individuals (in theory) was the essential element—the very reason for belief in 
the efficacy of a corporate university.

The media enthusiasm for the narratives of invention, entrepreneurship, and 
global-market churnings (particularly in the realms of communications and com-
puting) gave preference to an Iridium origins story that favored serendipity and 
the motive power of a world ordered around private capital. A nuanced account, 
though, lies behind this story, connecting engineering practice, the Cold War, 
and the changing environment of the mid-1980s, within corporations such as 
Motorola and across the international landscape. Old boundaries were being re-
configured as the idea of the global and markets gained ascendancy. This helps 
us understand how by 1989 an idea for a grand technology project, privately fi-
nanced, seemed credible and how a group of military engineers, sitting in Ari-
zona, traditionally isolated from the power center of their company, could find 
common cause and support with Motorola leadership, becoming an emblem of a 
forward-leaning faith in markets and the global as a way of life.

The Iridium Idea and Engineering Design: Notions of the Global
In the period immediately after the Iridium concept was considered by its 

inventors and the Systems Engineering Group, they conceived the military as the 
natural customer for the project. The group had invested energy in convincing 
the DoD that it could perform as a prime. In informal planning discussions in the 
late 1980s, military officials had expressed interest in developing a communica-
tions system that provided coverage in “remote areas”—an indirect way of high-
lighting military interest in fully global communication capabilities.44 A space-
based cellular system thus fit the group’s strategic vision and seemed to meet a 
military need. Motorola pitched the idea, but given the context of declining Cold 
War defense budgets, it seems both Motorola and the military reevaluated this 
possibility, envisioning future collaboration but not as partners in development.45 

Under Durrell Hillis’s leadership, the group, in the 1987–1989 period, began to 
frame the project explicitly as a commercial undertaking, deepening their articula-
tion of technical details and, in this planning context, their relation to costs, modes 
of financing, and longer-term market goals for the group and Motorola.46 The 
birth and early development of a proposed system for cellular global communica-
tions thus was tightly bound to the end-of-Cold-War government-market shift, as 
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experienced through the specific circumstances of a military contractor embed-
ded in an iconic Fortune 500 commercial firm. Through the 1990s, this interplay 
between military and commercial cultures within Motorola, and between mili-
tary and market interests in the larger world, remained, revealing the multiple 
threads that composed the period’s notion of the global.

Yet in a major corporation such as Motorola, the ideal of nimbleness and en-
couraging new ideas—especially one of this magnitude—competed with the re-
alities of working through large and multiple bureaucracies. To push a big idea 
of a planet-embracing space-based cellular system was de facto problematic. The 
three inventors and the small Systems Engineering Group in which they worked 
embarked on a concerted process of refining their concept, critical reviews, meet-
ings, and promotion, pushing the proposed venture through the company vetting 
process—a challenge amplified by the scale of the idea and the novelty of a major 
commercial venture issuing from the company’s government contract unit.

The process involved methodically taking the broad concept and deepen-
ing the technical details, layer by layer. Recall figure 2.1, the crude sketch and 
summary of the Iridium idea. That 1988 “back of the envelope” concept would, 
through the ensuing years, evolve, in steps, to an increasingly rich catalog of spec-
ifications and technical relationships—a task, though, that was dependent on the 
number of engineers working on the project and the resources at their disposal. 
But before such refinement could occur core technical choices not specified by 
the original concept needed to be explored and assessed. How many satellites in 
what orbits? What cellular patterns, with what signal strength, should be pro-
jected onto the Earth? What kind of antennas, in space and in hand receivers on 
the ground, would make the system effective? Even the foundational notion of a 
space-based system was reconsidered and the possibility of an upper atmosphere 
network of balloons evaluated.47 But one key aspect of the original idea was not 
reexamined: that the system should be totally global in scope.

All this work was being done with modest resources. In late 1989, when Mo-
torola leadership approved and committed several million dollars to the project, 
staffing was at roughly 10 personnel; in the next several months that number 
increased to 30 or 40, with many staff sharing the use of personal computers and 
cellular phones.48 In early 1990, nearly three years after the initial concept, the 
technical details still were at a rudimentary state, but with corporate leadership 
ready to commit more than $175 million to turn the concept into a business.49 
As the engineer Raymond Leopold recalled: “I wrote the first two A Specs, as 
we called them, the system-level specifications for the system. The first one was 



50  A Telephone for the World

March of 1990, the second one was June of 1990, and it basically described at a 
very top-level form the specifications for the system that you flow down [to more 
detailed specifications]. My original A Spec had thirty or forty pages. The final 
one we had [circa 1995] that we built the system on had close to a thousand. That 
just fed into reams and reams of lower-level documents.”50 The “flowing down” 
was to subsystems and then individual components and sometimes subcompo-
nents.

Once the fundamental technical assumptions and choices had been clarified, 
the deepening of system level details proceeded. These included the size of the 
satellite, the strength of signals required for effective communications, the total 
number of satellites, how they might be arranged in Earth orbit, and how to 
undertake the “crosslink” communications among adjacent satellites, a crucial 
feature of the big concept. The staff also had to integrate into this planning the 
launchers used to place the satellites in space, especially as to assessing how the 
characteristics of different launchers affected spacecraft design. For the Earth-
based elements, they needed to model what capabilities users might expect in 
the system and in what ways the space-based capability might integrate with 
existing ground telephony, either landline or cellular (the result of which was 
the capabilities sketched in fig. 2.3). By late 1989, these assessments had arrived 
at a relatively settled design—77 satellites, arranged as 11 satellites in 7 orbital 
planes, with near-equidistant spacing, each tracking over the Earth’s poles. This 
 atomic-looking structure (fig. 2.2) provided the basis for naming the project 
“Iridium.”

And, prominently, of course, the staff needed to correlate this evolving techni-
cal detail and design activity with cost—specifically and most important, a fixed 
cost—and with time. Given the vast expense of the project (which a fixed-cost 
model was meant to constrain), design and manufacture time had to be collapsed 
as much as possible to enable the possibility of a return on investment. Expressed 
this way, cost and time seem obvious but somewhat abstract—the question was 
how to materialize them in organization and in work practices. It was the com-
mitment to these abstractions that elevated process and quality—those defining 
but somewhat vague attributes of 1980s global commercial culture—as critical 
elements of the project. The elaboration of technical details, then, did not occur 
as merely a sorting through of the puzzle posed by the original concept but as 
intimately bound to those allied concepts through which cost and time became 
concrete. The notions of process and quality thus provided the assumptions and 
the methodologies that shaped choices and negotiations among engineers and, 
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concomitantly, gave the project a particular cultural cast. In the project, the guid-
ing mantras of process and quality would coalesce into a design criterion called 
“manufacturability,” which, as the term suggests, took as a fundamental concern 
whether or not a design could be executed efficiently and with a minimum of 
mistakes when confronted with the realities of life on the factory floor, which 
included prominently the need to integrate systems and components that came 
from multiple institutions (the very idea of the virtual factory). 

 These related aspects of the engineering effort, technical and methodologi-
cal, had a dual purpose. One was to enhance Motorola’s own confidence in the 
plausibility of the project, as reflected in the 1989 review and approval by top 
management. The other was to convince critical external audiences—investors, 
foremost, and the two regulatory entities that held authority over communi-
cations and radio spectrum issues, the FCC and the ITU, of the project’s merit 
and plausibility. Thus, the process of analyzing and elaborating technical spec-
ifications of the system, and of the methods that would enable its completion, 
intersected with these external concerns. In June 1990, as noted in chapter 1, 
Motorola announced the venture, with publicity events in New York City, Bei-
jing, Melbourne, and London. Later that fall they filed a request for spectrum at 
the FCC. In late 1991, they sought investors through a Private Placement Mem-
orandum (PPM), followed in early 1992 by regulatory approval before the ITU’s 
World Administrative Radio Conference (WARC). Each of these steps required a 
coherent statement of the technology and system and how they integrated into a 
plausible plan for a business.51 

But in pitching Iridium as a global venture—one seeking to readjust national 
and global regulatory regimes—a crucial question arose: who were the intended 
users of the system, the very basis for providing business and regulatory justifi-
cation for a multibillion-dollar planetary communications network? As Iridium 
rolled out the project, especially in its media announcements, the answer to this 
question was unclear. Corporate messaging tended to pitch the system as a gen-
eral utility potentially providing benefit to everyone, especially those in areas 
with minimal or no communications infrastructure.52 As a design matter, though, 
the system needed a core assumption as to its defining use and market. Perhaps 
not surprisingly it focused on a very particular class of users that by the end of 
the Cold War had become emblematic of the processes of globalization: inter-
national business and other well-heeled travelers, primarily on the move from 
developed to developing nations, from West to East and South. At Iridium’s incep-
tion, with the communist world collapsed, this phenomenon seemed likely only 
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to expand and intensify. The limited nature of both terrestrial and cellular service 
at this moment in time seemed to give added justification for a global system to 
serve this elite market. Iridium thus aimed to build on the then existing modes 
of the global and reinforce them through its own amplified expression of what 
the global might become with more comprehensively available communications.

Such reasoning reflected the experience of Motorola officials in their travels 
internationally, a view that in 1991 gained additional credence through a first-
blush marketing study.53 But for engineering purposes a further assumption was 
required: how would such travelers actually use an Iridium phone? The answer 
was that the system would have to enable a specific and not immediately obvi-
ous use: a voice transmission from an automobile as a caller traveled from an 
international airport to its adjacent city (most such airports were sited outside 
major metropolitan areas). The goal was to enable the international, well-heeled 
traveler to call back to the home office or another site to coordinate global busi-
ness among relevant associates. The entire technical specification of the Iridium 
system was designed to meet this scenario. The crucial design element was creat-
ing sufficient “link margin”—radio signals with enough power—to meet this spe-
cific, perceived service expectation of the system’s primary users.54 Determining 
this link margin then determined every other facet of the system—the numbers 
of satellites, their size, their power, their antenna design, all grounded in a par-
ticular construction of how global business practice operated and would operate 
in the future.55

But as the project developed in its very first years, there was a critical miscom-
munication in the engineering team as to the specifics of the business- traveler-at-
the-airport scenario. Hillis had assumed it meant the Iridium phone could be used 
by a business traveler inside the car; his engineers thought it meant the satellite sys-
tem only needed to communicate effectively with an antenna attached to the car.

The two versions had different implications for the link margin provided by 
the constellation. Awareness of this difference in perspective occurred at a criti-
cal time—in February 1992, as Motorola and Iridium were presenting their plan 
to WARC, an occasional international plenary organized under the auspices of 
the UN’s ITU that adjudicated changes in and claims to the world’s radio space. 
Iridium, as well as several other firms competing to provide space-based cellu-
lar telephony, was there to gain approval from the world community to proceed 
with its effort (see chapter 3 for the political aspects of this story). Without such 
approval, the venture could not proceed. Iridium had come to the meeting with a 
system based on a constellation of 77 satellites with a certain link margin (based 
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on the scenario of an antenna attached to a car), but realized, after new simula-
tions done by the engineering team now aware of Hillis’s expectations, that the 
entire system needed to be redesigned to provide a heftier link margin. During 
the months leading up to WARC, Hillis noted that he

was traveling most of that time, so I had not reviewed the thing [the system 
specifications] in detail for probably three months or something. And I had 
discovered, during WARC, that there was a miscommunication between me 
and the team. When you get to the airport, classically, you go rent a car or you 
have a driver, or whatever, if you’re an executive. First thing you do when you 
get in the car is you take your cell phone out, and start talking to your office. 
Well, now you see people doing it walking down the airport corridors, but at 
that point, that wasn’t typical, because the cell phones were bigger, and you 
kept it in your briefcase, not in your pocket. So you get into a taxi, a rental 
car, car driver, and you get out your cell phone and you communicate. And 
this was a guideline that I established, because if we’ve got to pick one, based 
upon my travel, I’d say our target is the international traveler, the executive, 
the government official, the high end. That’s how we use it. So the guideline 
has to be, he’s got to be able to get into a car with an Iridium phone, from a typ-
ical international airport, and go from there to downtown and communicate 
effectively, inside the car.56

The recollection captures the pell-mell, frantic nature of the project. But even 
more it highlights the way in which engineering sophistication (although caught 
in a key error) sat side by side with an essentially anecdotal idea as to the social re-
ality into which satellite phone service would fit. This juxtaposition of rigor with 
casualness indicated the sway engineering worldviews had on the effort, espe-
cially as to their sufficiency to initiate the project through a series of high-stakes 
financial and regulatory passages. But the reverse was true, too: to conceptualize 
the system as system the effort needed a core narrative of use, of social behavior 
and expectation. Failure to design the system to Hillis’s imagined scenario had 
significant consequences for the project:

What I discovered when I was at WARC, I was talking to someone and I dis-
covered that the guys were doing all the design, assuming you had an external 
antenna on the car. I said, “Oh, no, no, no, no.” So I left WARC, I go back to 
Phoenix. The system was redesigned in two months. That’s when we went from 
seventy-seven, the original Iridium, to sixty-six.
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As a matter of consumer behavior, Hillis reasoned:

Because what we had to do was build bigger satellites in order to have bigger 
antennae and more power, to make the link margin requirements to get inside 
the car. So that’s when we went from seventy-seven to sixty-six. Oh, it was a 
critical question, right? Because we said, “You can’t expect the user to say, ‘Oh, 
excuse me, driver, can you wait while I put an antenna on top of the car?’ ” [The 
revision of the constellation to 66 satellites] . . . was an economic tradeoff. In 
order to get the link margin, you had to build the satellites bigger. Now, you’ve 
got to find a way to make the system cheaper, because we’ve committed to a 
system price.57

Though Hillis’s anecdotal scenario of use served an engineering purpose, 
would the resulting design actually do what users wanted? A 1994 focus group 
study found potential users were excited by the “notion of a universal commu-
nication device” and “envisioned that tens to hundreds of people in their orga-
nization” would want such a service. But once the focus group knew more about 
Iridium’s communications capabilities, they were less enthused. They did “most 
of their communications in and around buildings” and wanted to overcome 
“problems in major foreign cities, seldom focusing upon needs in remote areas.” 
But even when in remote places “these areas often had dense foliage and/or there 
were hotels nearby . . . the group characterized the product as suitable only for 
oil rigs or the desert.”58 This study and others captured this tension among the 
designers’ narratives of use, the need to make engineering commitments, and the 
actual expectations of consumer toward a system not yet built.

At WARC, Motorola and Iridium worried that the need to redesign substan-
tially the entire system might cause the conference to not consider their request 
for approval—a potentially devastating blow to the venture, whose ambitions 
already had been widely covered in the media. As Hillis noted, his engineers 
needed to do a series of tests and simulations to ratify a new design that provided 
the power to penetrate to the interior of an automobile.59 In the initial version, 
the satellite buses were hexagonal and the antennas integrated into the surface 
of the spacecraft. To generate signals of sufficient power the satellites were 
made larger, reconfigured to a triangular shape, and antenna panels, larger than  
the original design, were appended to the spacecraft. To keep the project at the 
same cost, the constellation was reduced in size, from 77 to 66, in a revised ar-
rangement of 6 orbital planes, each with 11 satellites. 

The trajectory of the design process will be further discussed, but the system 
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and spacecraft configuration reflected Motorola’s sense of the global and of global 
travelers in other ways. In addition to the antennas used to communicate with 
Earth-based cellular phones, each satellite also had “crosslink” antennas, used 
to communicate with satellites directly in front of or behind a given satellite 
in an orbital plane or with satellites in adjacent orbital planes. These anten-
nas were integral to a distinguishing technical feature: on-board switching of 
communications signals—that is, routing of calls through the space system to 
a specified  destination. Iridium thus could process calls in two ways: from one 
Iridium phone to another anywhere on the planet through the constellation (as 
a “stand-alone” communications network), or by connecting an Iridium phone 
call to land-based (line or cellular) systems through a ground station that linked 
space- and land-based networks (see fig. 2.4). On-board switching, then, was an 
essential technical expression of Iridium’s conception of the global, allowing the 
system to operate over the totality of the planet.

Though switching was a common element of land-based telephony, it had not 
been used in commercial communications satellites. These satellites tradition-
ally had been “bent pipes”—they served as conduits positioned in geostationary 
orbit to relay communications from a given point on Earth to another point or 
region. To make communications satellites as reliable as possible they were de-
signed as simply as possible—that meant no on-board switching capability. But 
NASA did test switching technology on its Advanced Communications Technol-
ogy Satellite (ACTS), launched in 1993. ACTS was the last in a long-running 
series of NASA experimental spacecraft intended to assist the communications 
satellite industry in evaluating new technologies.60 Significantly, Motorola re-
ceived the contract to develop the switching technology for ACTS, an experience 
that directly influenced the company’s decision to use the technology in Iridium. 
Thus, Iridium’s use of switching technology followed Hillis’s rule of thumb to pre-
fer known rather than experimental technologies.61 The choice to use on-board 
switching, too, encapsulated Hillis’s strategic view that the distinctive frontier of 
communications satellite innovation was in the sophistication of a spacecraft’s 
payload of electronics and in the related skills to link individual payloads into 
a complex system—the very import of the idea of switching among satellites. 
Switching expressed thus not only a technical view of the global, but a corporate 
strategy that innovations in the processing and movement of information spoke 
to the new global realities. Such framing put Motorola’s own technical strengths 
at the center of the global—a view that justified its ambition to be a prime.

Significantly, Iridium’s primary competitor in satellite telephony, Globalstar, 
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followed the traditional standard. Satellites in its constellation acted as “bent 
pipes,” a design choice that required tens of ground stations to deliver cover-
age, each of which provided the switching that Iridium performed in orbit. And 
given the expense of ground stations, Globalstar targeted its service to the most 
populous land areas, bypassing coverage over less-populated higher latitudes and 
over the oceans. Globalstar’s design and business choices highlighted Motorola’s 
distinctive, more comprehensive conception of the global, one that embraced 
commercial and military activity over the entire planet.

But the ambition reflected in the Iridium system’s design was balanced against 
the realities of the political landscape in the post–Cold War world. The constel-
lation’s on-board switching capability meant that processing calls through the 
system technically required only one ground station to link the network to land-
based networks. Over most of the twentieth century, though, most countries 
controlled communications, either directly through state-run entities or through 
designated corporate monopolies (as with AT&T in the United States). Iridium 
(or any communications venture) needed permission to send signals in and out 
of any national territory. For a global service this meant the negotiation and ar-
rangement of permissions on an unprecedented scale. Even with the move in 
the 1980s toward privatization of communications, states carefully examined 
granting control over communications within their territories to foreign firms. 
Thus, as a matter of politics, Motorola and Iridium courted companies and state 
entities from nations around the world to participate—as investors to spread the 
financial risk of the project and as owners of gateways. The gateways served as 
inducements to support the venture. They acted both as technical entities that 
linked the constellation to ground-based communications and as business units 
that sold Iridium service in a particular region. In China, for example, such an 
arrangement was crucial to gain access to this market. The inclusion of “not tech-
nically required” gateways greatly complicated the production of software to op-
erate the system as well as the business structure of Iridium, contributing to the 
venture’s eventual bankruptcy. 

Gearing Up the Engineering Effort:  
Merging the Cold War and the Market 
By 1990, the global business traveler—and thus the concept of a market- 

centered world—had become the venture’s organizing presumption, the kernel 
from which the system took shape. The post–Cold War military as user, particu-
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larly that of the United States, with its global, everywhere interests and activities, 
integrated smoothly into this framework. In part, this was a result of a post–Cold  
War shift in DoD policy in the area of communications to give increased pref-
erence to purchase services from the market rather build its own separate sys-
tems.62 But the conjunction of military and market practices extended also, and 
especially, to the engineering aspects of the project. Consider the key questions 
confronted by Hillis and his colleagues: Who would build it? What financial un-
derstandings would structure the work? What concepts, practices, and organi-
zational tools would carry the project to conclusion? Given the context of the 
project—its institutional placement at Motorola in a government unit embedded 
in a larger corporate commercial culture and its historical timing at the end of the 
Cold War—the answers to these questions would be a hybridization, as outlined 
previously, of Cold War and market ways of doing. A vital source of technical tal-
ent resided in Cold War firms, with their cadre of personnel adept at a particular 
historical tradition of implementing state-sponsored large projects. But the po-
litical economic conditions for applying such a skill set had changed. The funder 
was not the national security state, often tolerant of cost overruns and schedule 
delays as the price of achieving technical advances and working systems; it was 
commercial investors, the market: Motorola, the company in full, not just the 
government services unit, other corporate and state equity investors, and, later in 
the mid-1990s, commercial banks and stock investors. In this political economic 
reality, adhering to cost and schedule mattered. In this context, then, commercial 
conceptions of design, production, and organization had to be interwoven with 
the heritage of Cold War structures and methods—or perhaps to use a metaphor, 
commercial DNA and Cold War DNA had to be combined, creating a hybrid. 
The question was, from 1990 through 1998, when the system went “live,” what 
that hybrid might look like, what tensions it embodied, and how it related to the 
broadening and amplifying condition of the global in the 1990s.

These circumstances primarily will be examined through the perspectives 
of several who occupied key positions in the engineering effort. Durrell Hillis, 
as manager of the Government Electronics Division and of the Iridium project, 
provided the broad perspective involved in transforming a government-contract 
shop into an important subset of Motorola’s large commercial portfolio. It was his 
task to negotiate this transformation—to recalibrate the boundary between the 
government unit and Motorola and create the working outline within the Iridium 
project on how to relate Cold War legacies with commercial concepts. Within 
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the Iridium organization itself, the tensions and differences between commercial 
and Cold War methods took a particular form. By 1990, Hillis had appointed Dan-
nie Stamp, who had just completed two decades of managing weapons projects in 
the US Air Force, to head up what was called Satellite Systems Engineering, the 
entity responsible for developing the satellite constellation, including relations 
with contractors, integrating and testing satellites, handling launch activities, 
and checkout of spacecraft once in orbit.63 In short, he had a role analogous to a 
major program director in the military. But Hillis also hired, at this early stage, 
a director of manufacturing, David Montanaro, who came from Apple and was 
charged with bringing contemporary manufacturing methodology—with its em-
phasis on process as the guiding precept—into the project. Though there was no 
formal connection between Montanaro’s position and Motorola University, each 
placed high value on commercial process methodologies.64

Despite the seeming overlapping responsibility these position titles suggested, 
Hillis established an important distinction between the two men’s roles: Stamp 
was vested with line authority over the entirety of activities required to build and 
launch the system; Montanaro filled a staff function. His role was advisory, to be 
a kind of gadfly, an ongoing voice of commentary and assistance to Stamp’s line 
responsibility for producing the entire system. Though not all of its role, a critical 
charge of Montanaro’s group was persuasion: “we were trying to set up a frame-
work . . . a set of, especially marketing and rhetoric and materials, that we could 
go out, we could get people to transform people’s behavior, basically making them 
reluctantly compliant.” This point highlighted the work required to implement 
thoroughly a process-oriented view of work as well as the centrality of individual 
acceptance or reluctance of one’s role in the culture of the project. This early 
decision on the project’s organization fundamentally shaped the effort during the 
ensuing eight years.65 As the project grew from concept to production, the num-
ber of personnel grew from tens to hundreds to thousands, and in the difference 
between line and staff activity in a project, between Stamp’s and Montanaro’s 
respective roles, the bulk of that personnel reported to Stamp. Montanaro’s group 
never exceeded more than 10 people. 

Though this arrangement suggested that Cold War methods, often emphasiz-
ing hierarchy and authority, predominated in the project, the balance between 
the two outlooks was more complicated. The concept of “process” was a con-
ceptual touchstone at this historical moment—intimately linked to the broader 
context of globalization and Motorola’s response to it in the 1980s. Though  
Stamp came from the world of military program management, he quickly re-
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oriented to the new context, capturing the tension between old and new meth-
odologies and the status of the individual therein: “I took Motorola’s Design for 
Manufacturability courses; I took the Motorola Six Sigma Design for Quality 
courses; I went up to Motorola University in Chicago to train myself to have 
some commercial manufacturing expertise, because all my background was gov-
ernment manufacturing. As a matter of fact, I took it twice, because my worst 
fear in running this was that I would lapse to my old government ways. So my 
worst fear in running the space side was that I would regress to my old gov-
ernment manufacturing ways, so I actually went through several of the courses 
twice.”66 But this preoccupation with adapting to the world of the market was 
not just about recasting and streamlining processes of all kinds as a means to 
meet the project’s cost and schedule targets. It also embraced a reorientation of 
the political and cultural economy of the corporation. These were inseparable  
enterprises.

This can be seen along several angles. During 1990–1992, as Motorola en-
gineers worked to take the broad technical concept of the satellite and deepen 
the technical specifications, Hillis began to seek out industrial partners, those 
Cold War firms already adept in satellite design and manufacture. He had an 
advantage. With the decline in government procurement dollars, these firms 
were looking for business. But Hillis insisted that any partners commit to a com-
mercial political economy: to work on the project without compensation until 
Motorola raised equity capital; to accept and genuinely implement commercial 
methodologies; and to agree to a fixed-price contract (which meant genuinely 
understanding their own capabilities and costs before undertaking work).

Hillis also insisted on two criteria common in government work: that com-
panies assign their best staff to the project and that their corporate management 
see the project as of strategic importance. In terms of design, the satellite system 
readily separated out into three major subsystems: the satellite spacecraft bus,  
the main mission antennas (used for communicating between the constellation 
and Earth-based phones), and the communications payload. Motorola would 
produce the latter—the technology that gave Iridium its distinctive capabilities 
—and provide overall system design and integrate all the subsystems into a fin-
ished whole. These reflected the company’s twin, related goals of being a prime 
and, of course, exercising technical and financial control of the project. The 
major elements to be contracted out were the spacecraft bus (the satellite struc-
ture and basic operational technologies such as batteries and propulsion) and 
the antennas.
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Hillis’s pursuit of a supplier for the bus exemplified the changed character of 
organizational and financial aspects of commercial work. He noted that

there was one company at the time who was a very strong contender, along 
with Lockheed and Boeing, and at the time it was Martin [Marietta]. And we 
went around to these suppliers and had—this is another thing we did that I 
think was kind of unique. We had a team of us that went around to the suppli-
ers, and we told them—the potentials, the want-to-be suppliers—“When we 
come, we want you to present your team that’s going to be on the program, and 
we want our technical, the technical team, primarily, we want our technical 
people to be able to interview every single one of these people, to determine if 
we’re getting the first team or not. We want you to tell us about your initiatives 
and cycle time and quality and so forth.”67

The latter, of course, were markers of the language and practices of commer-
cially driven manufacturers who had lived through the economic pressures of 
globalization in the 1980s, but that were not yet common in the organizational 
cultures of aerospace firms. They signaled, too, that in Iridium the subcontractors 
were subsumed in the virtual factory, part of the larger problematic of redefining 
what manufacturing meant. Hillis’s way of probing the cultural boundary such 
language and commitments implied was

to meet with the manager that was at least two levels above the people we 
were meeting with, and the purpose of that was for me to try to look into their 
eyes and try to see if I could tell whether they thought this [way of project 
execution] was strategic or not. We had one gentleman . . . I had this talk with 
him, and he looks me in the eye, and he asked what I think is a fairly sensible 
question, but it was the wrong question. He said, “Why should I do this?” You 
know, it’s not that bad a question, except what it told me was that if he doesn’t 
know why he’d do this, I don’t want this company to have this big a role in the 
program, because either he’s got to see it or not.68

In the larger context, such questioning highlighted the issue of where the aero-
space industry saw its future economic opportunities. The decades-long legacy of 
government work, and its profitability, even with the waning of Cold War budgets 
and contracts, did not necessarily make commercial work either attractive or 
imperative. How to integrate government and commercial skill sets for the market 
had bedeviled the industry since the late 1960s—and continued to do so even as 
market talk and possibilities ascended as the perceived dominant motif of the 
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future. Seeing the possibilities of the market world required an element of faith. 
Hillis found this at Lockheed:

By contrast, Dan Tellep, who was the CEO of Lockheed, I met with him, and 
he saw this as being strategically important to Lockheed, because Lockheed 
felt that they needed to expand in the commercial world. . . . So he basically 
assigned the effort to what turned out to be his most senior division manager 
at that point, Vance Coffman, who is now [2003] the CEO of Lockheed-Martin 
. . . they viewed this with great strategic importance, Dan Tellep himself, and 
that was a major factor in Lockheed getting the program.69

Potential suppliers, beginning in 1990, even before being awarded a contract 
had to work at Motorola, in Chandler, Arizona, to participate in deepening the 
engineering analysis as the effort continued to seek funding. As engineering part-
ners they also had to learn commercial manufacture, not just accept it in the 
abstract:

We also were very, very hard over on what we called the initiatives; that is, 
cycle time and quality, because we knew we’d never get through that program 
with the typical way people did business, particularly in the government space 
world. . . . We actually sent our contractors to Motorola University, to be 
schooled on our quality program and our cycle-time programs. But we had to 
qualify them, in terms of where are they, what’s their attitude about it, are they 
committed to it, are they doing anything in it.70

Not least, Lockheed and Raytheon had to pay for the privilege of joining the 
effort, a practice at variance with Cold War approaches:

So the other thing that was sort of a weed-out factor, to determine whether 
this was strategic to people, we said, “Look, if you’re the one who is the major, 
the bus supplier, for example (and in the case of Raytheon, the major antenna 
suppliers), you’re going to have to have people on site in our facility, working 
as a design team. And I don’t know for how long, and we don’t pay you a nickel. 
It’s all at risk. So either you believe in it or you don’t.” And so they [Lockheed 
and Raytheon] did. They signed up people on site for two years.71

The key element to accept for each was the risk of a commercial venture—a 
field of risks different from that associated with the realm of government con-
tract. And, of course, so was the potential for reward, assuming the cost-quality- 
cycle time mantra of commercial manufacture produced development savings on 
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the front end and market success on the back end. Both Lockheed and Raytheon 
spent about $20 million supporting this early phase of the project and then be-
came minor equity investors to cement their commitment to the venture.

In mid-1993, Motorola and Iridium acquired the first round of investor fund-
ing, $800 million. Soon after, the contracts with Lockheed and Raytheon were 
finalized, as was, and equally important, the contract between Motorola and its 
start-up, Iridium. The cascade of contracts went from Iridium to Motorola to the 
various suppliers, big and small. All these were interlocking elements: the techni-
cal effort, the quest for capital, the organizational relationships, and the push for 
regulatory approval through the FCC and WARC. The Motorola engineers—and 
by extension the larger engineering team—were essential on each front of the ef-
fort: their ability to demonstrate technical competency to various audiences built 
trust in the venture in the present and in projecting a few years ahead. Ray Leo-
pold, one of the triumvirate of Iridium’s inventors, outlined the steps in creating 
that engineering foundation that occurred concurrently with the organizational, 
financial, and regulatory vectors of the initiative:

You have to understand that in parallel with all of these things, we were work-
ing harder and harder on the actual technical side. We were bringing people 
in, we were lining up other strategic partners, we were honing the design, and 
we were reworking the financials. We finally got enough of a team together, 
because we were less than ten people for the early days. Finally, in about April 
of 1990, we were up to about thirty or forty people, and three-quarters of them 
were technical people. So we were finally getting a little bit of a head of steam, 
and by the end of 1990 we were probably up to sixty or seventy people, where 
we were really able to do some real advanced engineering as opposed to just 
conceptual designs. We finally put together a big massive trade study [assessing 
the relation between engineering choices and respective costs] . . . just to test 
our design point.

In comparison to a typical defense project, this trade study made cost a central 
problem and fit it into a different political-economic matrix. It came after the 
public announcement of Iridium in June 1990 and after the filing of an applica-
tion to the FCC requesting radio spectrum. The trade study, in essence, sought 
to confirm whether the engineering challenges of the project actually could be 
achieved at a cost that made sense in terms of a projected market for global tele-
phony. Part of the ambience of the market world was to bootstrap the multiple 



The Global and the Engineers  63

moving parts together. But engineering knowledge and its elaboration into ever- 
greater relevant detail was foundational:

But this is when we went through the actual more detailed analysis of what 
exactly we’re going to build, exactly what it’s going to look like, exactly what 
kind of launch vehicles the satellites are going to fit in, exactly what things are 
going to cost. Because again, with the conceptual design, we had a conceptual 
design, we had costs against the conceptual design, we had schedules, but then 
you get into it and say, okay, you got this, now how do you hone the design? 
The real manifestation of this was this massive trade study that we did, tradeoff 
analysis, and it came together in late ’91, just after we went out with this Private 
Placement Memorandum in September of ’91 and into the early part of 1992.72

As noted above, the PPM was the critical means of explaining the project to and 
persuading potential equity investors to buy into the venture. The engineering 
case stood as a pillar of the document, answering the question “could this be 
done technologically, within an appropriate budget?” The completion of the 
trade study after the issuing of the PPM, and after other public representations 
of the project, highlighted not only Motorola’s confidence but also the elevated 
role of time (in comparison to Cold War methodology) as a driver of both the 
engineering and the business dimensions of Iridium.

The trade study fed into subsequent refinements of the systems specifications, 
steps traditionally known in Cold War project management as Preliminary De-
sign Review (PDR) and then, as last iteration, Critical Design Review (CDR). The 
latter provided an in-depth assessment, leading to the close detail for actually 
building the system.73 But these Cold War practices, as Hillis’s selection process 
for Iridium’s major suppliers suggested, were a set of tools to be repurposed and 
adapted to the market necessities of keeping to schedule and within a specified 
budget. Those necessities, infused with 1980s and early 1990s preoccupations 
with process, culture, and the global, provided the incentive to reshape the mean-
ing and methods of the Cold War project.

“Manufacturability”: The Global, Process, and Culture in the Factory
Consider two images (fig. 2.5 and 2.6) of an Iridium satellite under assembly 

on the factory floor. Why does the spacecraft body (fig. 2.5) have two large aper-
tures, each of which remained open to the space environment in orbit? A partial 
answer is straightforward: to allow workers ready, waist-high access to a satel-
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lite’s interior to affix and test the communications payload during manufacture 
and checkout. This design feature dovetailed with a careful reassessment of the 
behavior of spacecraft electronics in orbit. A review of data showed that an open 
design, supplemented by a thermal blanket to cover the electronics, was just as 
effective in maintaining and regulating the ambient temperature of the payload 
as a traditional enclosed design. Spacecraft performance was essentially the same 
in either approach. But why did such seemingly specific technical and design 
decisions have import? This and similar, numerous choices in Iridium signaled 
a broad rethinking of the traditions and procedures for building satellites to re-
flect the different imperatives of the market. Managing time and cost became an 
overriding consideration, putting a premium on reducing the number and type of 
steps in manufacture and integration—to make process a foundational problem.

The apertures were one marker of such reconceptualization, one element in 

Figure 2.5. This is the basic satellite bus structure. Note the two apertures, providing 
openings for workers to install interior components. The white circular structure is part 
of the moveable dolly on which the satellite bus rests; it could be rotated to facilitate 
installation of interior and exterior components. Note, too, the various station signs in 
the assembly factory, indicating the different, sequential steps of integrating the satellite 
as well as the testing regimen to verify its readiness for flight. Used with permission of 
Motorola Solutions, Inc.
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rethinking workflow in the factory as a whole—indeed, in developing the design 
of the factory itself. The primary reinvention was to make satellite manufacture 
more like an assembly line rather than as one-off craft manufacture. Seen from 
the long history of manufacture such reinvention was trivial, but the one-off in 
spacecraft production was the essence of Cold War practice. The apertures re-
flected the decision to have satellites, mimicking the flow of the assembly line, 
move through the factory as horizontal platforms (carried along on dollies, as 
seen in the image), allowing factory workers easy access to the interior of the 

Figure 2.6. This is a satellite close to completion. One solar panel (right) covers 
one of the apertures. The housing (left) protects the other aperture as final 
interior components are installed and workers test the interior electronics, 
before they eventually append the second solar panel. Another cost-saving 
approach of the project was to minimize the need for high-level clean-room 
environments and garments such as hairnets and shoe booties. Used with 
permission of Motorola Solutions, Inc.
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spacecraft to perform a sequence of tasks. This contrasted with the Cold War 
modality of manufacture in which workers climbed in and around a satellite as 
if it were a building construction project. Such design consideration in Iridium 
extended to planning for post-assembly testing and fixing below-standard com-
ponents. As Hillis noted:

The other thing we did early on, that drove the design and manufacturing, we 
said, “You must be able to repair anything in the satellite in thirty minutes.” 
When you have a failure, you need to replace it. Whatever’s bad, replace it in 
thirty minutes.” Huge driver. Make them [the components] modular enough, 
had to lay out enough, had them accessible enough. Think architecturally, how 
do you partition different functions, so you can do that.74

Another seemingly mundane example was how to conceptualize and organize 
work on the wiring for the satellites’ electronics—one of the most time-consum-
ing and mistake-prone aspects of production. In this instance, the license to re-
think process turned on the notion of “benchmarking,” looking at related exam-
ples of process activities that demonstrated methods of higher quality and cycle 
time. For satellite wiring automobile manufacture provided a fruitful analogy as 
to questions of quality of components and method of manufacture. Hillis noted:

So one day I said to our guys, we were brainstorming this, and I said, “Tell me 
something. Other than vacuum and radiation, tell me how space is as bad as the 
under-hood of an automobile,” knowing Motorola made onboard electronics 
[for automobiles]. So I said, “Think of temperature extremes, shock, vibration, 
electromagnetic impulses. I mean, name it. That’s the worst environment you 
can think of, just about. We had a couple of so-called parts specialists, and sent 
them to Chicago to our automotive factory. Said, “Find out what their parts 
specifications are. That’s what we use.” It worked beautifully.75

The analogy of automobile engine spark plug technology and technique proved 
constructive:

From the same people, [we] had this idea of using spark plug wire kind of 
 concepts. . . . People making mistakes in wiring. And so when there were wiring 
harnesses, first of all, we determined that using the right kind of metallurgy, 
which we’d learned from those people there, you can use a spark plug-type 
connector and make it reliable. So you get away from these welded-on cable 
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joints, which were unreliable, which would get things called “purple plague,” 
where they’d corrode after a period of time, and all those problems.
 So, not only did they use the spark plug-type thing, but they adapted the 
concept even further by saying, “You’ve got these connections here to be made, 
from here to here. You make the wires a different length, just like spark plug 
wires, so you don’t get confused on which goes where.” Just little things like 
that contributed to shortened cycle time and low error.76

The satellite apertures and methods of wiring, then, were indicators of the 
broader transformations in play. The US tradition of satellite manufacture, 30 
years in the making, developed around state-sponsored big technology. It estab-
lished particular methods of project management, of the relation between the 
funding agency and the prime contractor, of protocols for manufacture and test, 
and a variety of other organizational and technological assumptions. As applied 
to satellite manufacture, this methodology typically resulted in a time frame of 
several years for producing a single satellite. For a time- and cost-sensitive en-
deavor, with the aim of building tens of satellites rather than a few, a new orga-
nizing assumption was required: “manufacturability.”

This concept did not just affect the spatial and motion dynamics of design 
and work practice; it also gave rise to decisions on the framing of the project. 
As noted, a critical criterion was to compose the system from “known,” already 
proven technologies. This choice reflected a constellation of assumptions: of the 
adequacy of existing communications technologies; of the unpredictable time-
lines and performance of superior technologies not yet fully developed; and, not 
least, the established ability to produce and combine known technologies into a 
working system. Hillis saw this aspect of manufacturability as crucial to the very 
possibility of undertaking the project. As he and his colleagues knew, the history 
of state-sponsored Cold War projects that pushed scientific or technical bounda-
ries almost always exceeded expected costs and development times. 

I learned a very, very important thing, which I applied to Iridium, and that 
is, if you’re doing something that’s considered an invention, never been done 
before, you’d better try to understand how many things you’re inventing at the 
same time. I applied that to the extreme in Iridium, where I said—and we held 
to this, almost totally—“We will not invent any technology for Iridium. This 
concept we’re using (and you’re taking advantage of statistics, doing system 
integration and all the other things that I talked about), that’s our creative 
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part, that’s our innovation. We will not use unproved technology.” . . . When 
people would say, “Hey, if we just did this, or use this other thing that shows 
great promise. These people have this in the laboratory that has ten times the 
performance,” time out. Forget it. We’re not doing it.77

In a system context, one innovation might lead to a cascade of effects, under-
mining the project’s guiding aim to minimize unpredictability and risk, and their 
cognates, time and cost.

From the conceptual position of manufacturability, key Motorola engineers 
sought to question, reconfigure, and adapt the prior set of practices and assump-
tions of the large-scale project. As noted earlier, this was a response to the percep-
tion that manufacture as a socio-technical problem had been undertheorized. In 
Iridium, this reconceptualization took two specific forms. One was to reject the 
core assumption of the Cold War project: that each component and spacecraft 
(or other end product) should be designed and built for the worst-case scenario 
of failure. The primary manifestation of such thinking placed high emphasis on 
the testing of each component, each subsystem, and the system in toto to ensure 
performance at extreme conditions. The Iridium alternative shifted the idea to 
a probabilistic basis, asking the question, “what assumptions of production will 
produce a spacecraft and system that will perform as needed under conditions 
not at the statistical extremes, but in those conditions that, to some margin of 
variance around a norm, describe the most typical environments of operation?”78 
In this context, failure was not a condition to be avoided at a high cost of time 
and money, but was to be accepted as a feature. 

This led to the second aspect of the Iridium engineering approach: that the en-
tity to optimize was the satellite network, not the individual satellite. Though the 
failure of an individual satellite was possible, the probability of network failure 
was substantially less. This constituted not just the perspective of a commercial 
framework, but also of period globalization: the pressures of technical change 
and more demanding consumer expectations likely would make Iridium, in this 
first iteration, of diminishing value in several years. This view of failure, situated 
in the conditions of globalization, pushed the engineers to think of the constella-
tion as disposable, to be replaced at intervals. Even before satellites were in active 
production, the engineers began the next generation of the system.79

Within this meta-framework of assumptions, the fundamental act of system 
building was not just to create a series of technical documents from which a tech-
nology could be constituted, but also to make analytically transparent the process 
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by which it would be realized—to understand the intersection of design, com-
ponents, tasks, multiple inputs, interfaces and interactions between subsystems, 
workers, and work spaces, in short, to broaden the domain of what manufacture 
represented as a problem.

Motorola confronted this problem in its semiconductor, cellular phone, and 
pager businesses—all high-volume production activities bound to the larger tides 
of globalization. As a response, it pioneered, codified, and promoted Six Sigma 
as a managerial and statistical technique that addressed challenges specific to 
that problem domain.80 Through Six Sigma and Motorola University, Motorola 
perhaps responded to this situation more deeply than any other company, taking 
as canonical the idea of an explicit relation between the internal culture of the  
firm and performance in global, geographically dispersed markets. Six Sigma 
took formal shape at Motorola in 1986, connoting a philosophy and set of prac-
tices designed to recast corporate culture to meet the changing relations among 
markets, technology, and business.81 It conjoined several elements: a commit-
ment to analyze any and all business processes and practices (mantra: “nothing 
is sacred”); an emphasis on the use of statistical methods to ground such analy-
ses quantitatively (hence, Six Sigma—to reduce errors to a statistical variance 
of 3.4:1,000,000); and to train each employee—from shop floor employees to 
managers—to use the method and then charge them to reshape their immedi-
ate work environments. In theory, all employees had one beacon: to uncover, 
and then improve, defects in processes or products, technical and nontechnical. 
The Six Sigma way was a blend of analytical rigor, empowerment ideology, and 
symbolism—the core of a corporate language intended to fuse together business 
strategy, technical practice, and individual behavior and commitment. Terminol-
ogy reinforced the notion that individuals and work teams were the foundation 
of a larger corporate and international market culture; for example, Six Sigma 
adepts were designated “black belts” as an analogy with the martial arts and a 
rhetorical echo of the Japanese challenge. In this framing, Six Sigma was em-
blematic of the broader literature of corporate improvement in the 1980s and 
1990s, in which “soft” methods of management that highlighted culture, values, 
and individual agency conjoined with “hard” methods more applicable to manu-
facturing processes.82

Such thinking entered into Iridium, through Motorola University and the 
broader corporate ambience. Yet even when married to Cold War-style big project 
techniques, the fusion of old and new did not provide a complete template for the 
engineering effort. In Iridium, for example, the issue of interfaces— thousands 
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in number—among components, subsystems, and activities, distributed across 
institutions and geography, needed elaboration deeper than was typical for Mo-
torola’s commercial manufacturing. Even when using “known” technologies, as 
Hillis specified, risk and variability could enter into the effort as technologies, 
institutions, and individuals intersected. One response was to prepare an elabo-
rate detailing of the interfaces in the project, what was called an “n X n” matrix 
listing all components and subsystems, cross-checking each to uncover not yet 
recognized relations that might affect performance across an interface. Such ef-
fort built up from below provided a broad picture of the state of the project, 
one not readily visible through other techniques. But the depth and extent of 
questioning and data gathering this required indicated how manufacturing as a 
problem domain had risen in importance as an organizational concern. Through 
this meta-concern, one can see how a generic social-technological methodology 
such as Six Sigma and a specific technique such as an n X n matrix were elements 
in the broader effort to theorize manufacturing.83 

Returning to the examples of the apertures and wiring in the spacecraft, one 
can better grasp their place in a larger schema of assumptions and relations. They 
represented materially a fusion of state- and market-sponsored technology as 
well as a perceived imperative to respond and accommodate a new genre of mar-
ket, the fluid competitive arena of the global. Motorola, as did other companies, 
saw these changes as a call to reexamine assumptions on a broad scale—from the 
organization of a transnational technical project to the behavior of workers on 
the factory floor. In this moment, the historical actors saw intimate connections 
between the minutely particular and global patterns of interaction, among indi-
vidual workers, the corporation, and transnational markets, among the technical, 
the social, and the cultural.

To convey a sense of these connections, consider a keyword allied with man-
ufacturability but distinct in its genealogy and meanings: “integration.” Integra-
tion served as the broader frame that gave meaning to the issue of interfaces 
just outlined. The Motorola factory in Chandler, Arizona, brought together the 
various elements of an Iridium satellite, produced by the venture’s various con-
tractors and subcontractors, for assembly into a finished spacecraft—a critical, 
material node in the larger, virtual factory. In the parlance of the aerospace in-
dustry the factory “integrated” satellites—a concrete expression of a years-long 
effort of planning and coordination. “Integration,” in the Cold War and after, was 
and is a term of art in the aerospace industry with deep technical and political 
meaning. It is the meta-activity of the project, its conceptual and managerial ful-



The Global and the Engineers  71

crum. As a companion to “system” (one usually talks of systems integration), it 
represents a set of ideas, tools, and actions that will compose a technology from 
a myriad of sub-technologies produced at multiple institutions, geographically 
dispersed and with different sets of expert knowledge and skills.84 The technical 
documents—trade-off study, PDR, and CDR—mentioned previously were ex-
pressions of the idea of integration. Integration presumes planning and control 
across space and time—from the initial steps of design to the end stages of man-
ufacture. It was instrumental; through systems design, it breaks down the whole 
into parts and brings the parts together into a finished whole; each action, step, 
and sub-step all build toward a specific technological end. Through attention 
to planning, articulated through a sequence of coordinated phases, integration 
makes the production of big and complex technologies seem routine, and the 
remarkable social acts of organization required seem unremarkable. What be-
comes “integrated” thus encompasses institutions, disciplines, people, and ma-
terial things. But how it becomes integrated—the assumptions that inform that 
“how”—might be substantially different. In the space manufacturing context, 
and in the context of the norms that distinguished modes of defense and commer-
cial manufacture, Iridium marked a transformational moment in thinking about  
the “how.”

As outlined, Motorola adapted the Cold War legacy in key ways as it grappled 
with conceptions of markets, the global, and the technological. Through a panoply 
of system and managerial tools—some already mentioned such as phased design 
studies and reviews, as well as methods such as configuration  management—
projects were controlled in space and time. But the Cold War project’s guiding 
principle was hierarchy. The controls flowed from the top of the project down. It 
only secondarily sought to alter organizational, individual, or professional con-
ceptions of work. As suggested in several ways already, Iridium, in contrast, saw 
the values, norms, and work of individuals, and in correlation the culture of the 
firm, as essential sites of action and experimentation, a point of view derived 
from taking “manufacturability” as a critical organizational concept. The “how” 
of integration (of systems integration) thus was seen in radically different terms, 
terms grounded in the emergence, from the perspective of the historical actors, 
of the global as the defining context of engineering and corporate life.

Early in the project, this was manifested in broad strokes in the rejection of 
hierarchy as a means of control and coordination. Hillis sought a “flat” structure 
that empowered employees, from low-level employees, to systems engineers, to 
managers. As Peterson noted:
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Most of these new people had come from—well, we had a lot of people from 
other prime contractors, some ex-RCA people, ex-GE people. Most of these peo-
ple, not all of them, but most of them came from these hierarchical structures. 
And here we had this so-called somewhat flat structure. They all came here kind 
of enamored by that. I think it was one of the things that drew them here, in 
fact, because they were well aware of the problems of hierarchical structures, the 
approval cycles, the slowness of getting things done in such a structure and so 
forth. And they felt this instant freedom, so to speak, in this flatter structure and 
they were drawn to it.85

Hillis was tapping into a mantra commonly expressed for more than a decade in 
the American business world that used “culture” and “individual empowerment” as 
markers to experiment with organizational change, both in the mainstream corpo-
rate world and in the counterculture-inflected ambiance of Silicon Valley.86 From 
Peterson’s perspective, “any cultural differences seemed to melt away, and every-
body embraced this new approach to doing a big project. So people ended up work-
ing together quite well in spite of the various companies with their own cultural 
heritages that they’d come from.”87

But initially this managerial philosophy assumed a relatively small systems 
integration group could develop and oversee a project the size and complexity 
of Iridium. It relied on the belief that careful technical definition of the system, 
accompanied by detailed analysis and distribution of units of work through con-
tract, would require only a minimally sized cadre of engineers—heavily weighted 
toward senior engineers, such as Hillis, Bertiger, Leopold, Peterson, and Stamp, 
attuned to the fusion of methodologies the project exemplified. A flat structure 
seemed consistent with such a relatively homogeneous workforce. But the com-
plexity of the effort, amplified by the greater detail required by the manufactur-
ability concept, as well as time constraints, increased the number of staff, partic-
ularly those of mid-level experience.

The result was twofold. The flat structure stayed, defined by a myriad of teams, 
each responsible for a particular component or subsystem, associated variously 
with the spacecraft, launch, the gateways, tracking, telemetry, and control, or the 
network. Individuals participated in multiple teams, largely self-selecting their in-
volvement and the number they chose to join. This circumstance shifted the dy-
namics of work, giving mid-level engineers a prominent role. John McBride, one of 
these latter engineers who worked primarily on launch issues, saw the situation as 
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an opportunity to take the initiative to fill the gaps in the technical and social work 
of the project that the “graybeards” either chose not to or could not cover.88

At the level of rhetoric, expressions of individual empowerment that accompa-
nied the market turn and methodologies such as Six Sigma are properly viewed with 
skepticism. But in this particular circumstance empowerment as fact and rhetoric 
seemed to apply. The flat structure, the sheer volume of work, and the essential 
nature of the mid-level engineers’ contribution made empowerment as value an 
organizational necessity. The conceptualization of manufacture as a problem do-
main requiring deeper levels of empirical characterization and assessment as to 
its meaning for manufacturing outcomes elevated the roles of those closest to the 
action—the working engineers. The example of interfaces described previously il-
lustrates this socio-technical issue. The necessary detail could only be generated 
and placed into a larger picture of the state of the project through these engineers’ 
work. Management support of non-hierarchical teams only emphasized the value 
of “ownership” in the overall project; younger engineers’ contributions did not get 
filtered through layers of management. For McBride and others, it was a distinctive 
situation: “There was a boundary, but the boundary was basically the limits that 
were reserved for senior management, the boundaries of ethics, you know, the 
constraints of scheduling budget and things like that. But there was no graduated 
scale, you could dance right up to the line between empowerment and employ-
ment. Everything in that was empowerment.”89

These various points on work on and life in the project, of the large scale and 
the small, can be seen in a series of graphics prepared by project personnel as they 
described and promoted their methodology to staff, contractors, and, occasion-
ally, professional and academic audiences. As described earlier, the notion of the 
“virtual factory” (fig. 2.7) captured the large-scale view. The trope of virtual-ness 
was to convey that these heterogeneous, geographically dispersed institutions 
were linked by a common set of technical practices, behaviors, and outlooks, no 
matter their location or cultural positioning. This was the import of requiring 
project engineers and contractors to go through coursework at Motorola Uni-
versity. Such effort also was reinforced by leading personalities in the project—
Durrell Hillis, Dannie Stamp, David Montanaro, Andrew Feller, and others—
who believed fundamentally in the necessary correlation of the details of work 
practice, culture, individual agency, and the global condition of the 1990s. Thus, 
the factory as trope carried important meaning, strengthening the idea that the 
project established new social boundaries, drawing in and redirecting elements 
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of other institutions, into a substantive community—a set of actions essential to 
executing a project technically and politically global in scope. 

The emphasis on process—that is, project actions analyzed; broken down 
into constituents; reconfigured for the market ends of cost, schedule, and qual-
ity; a cycle iterated again and again—was the key departure from state-oriented 
project management, a distinction that the Motorola engineers and managers 
themselves highlighted. The reams of data, such as that generated in the anal-
ysis of interfaces and the n X n matrix, provided a highly detailed characteriza-
tion of project work. This became encapsulated in a database called the bill of 
process (fig. 2.8), listing thousands of discrete process steps. Then each process 
step (fig. 2.9, an “exploded” view of one process activity) specified the required 
information, material, facilities, and time to undertake the step. Such infor-
mation performed two functions. One was to allow specialists such as Andrew 
Feller to run a discrete simulation analysis—a technique for assessing the sta-
tistical characteristics of the entire process, whether all the planning and de-
sign would meet acceptable parameters of quality and time. These process tools 
also highlighted the role of the individual—from low-level subsystem tester to 
project manager—in project culture. In figure 2.8, note the column designating 
individual names (“ownership”), which were assigned to each process step (for 

Figure 2.7. The “virtual factory” concept, emphasizing how institutions and technolo-
gies, geographically dispersed, are coordinated through the project and share a com-
mon set of goals and practices. © Motorola Solutions, Inc. Legacy Archives Collection. 
Reproduced with permission.



Figure 2.8. Database sample, indicating the management effort to specify, name, and attach responsibility for each individual action 
required in the assembly of a satellite. Used with permission of Motorola Solutions, Inc.



Figure 2.9. For each process step, the “process icon” specified the information, material, facilities, and time required to perform the step. 
© Motorola Solutions, Inc. Legacy Archives Collection. Reproduced with permission.
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reasons of privacy, these names, originally included in the diagram, have been  
deleted). 

Inherent in this conceptual framework was a relation between process and 
the notion of the individual as agent. Process stood for the larger structure of 
the project and its goals and those of Motorola as a corporation. Though process, 
as suggested in figures 2.8 and 2.9, might be deconstructed into units suited to 
individual control and agency, the question lingered as to the extent and meaning 
of that agency. At its core, the process / individual narrative was a claim as to the 
nature of the workplace in globalization: that corporate success depended on 
the recognition of the individual as an agent and holder of values, perhaps differ-
ent from those of the larger corporation. It was, too, to make a claim about the 
ecology of knowledge in the corporation: that it was not rigorously hierarchical, 
flowing down from management or Motorola University, but was a collective 
system in which individuals, in a limited fashion, were sources and producers 
of relevant corporate knowledge. The aim was to acknowledge such autonomy 
but direct it toward corporate interests and culture.90 This is a familiar story, 
threading through the history of industrialization. But in the global moment of 
the 1980s and 1990s, this insight, for the historical actors, took on special signif-
icance, one requiring broad, organized intellectualization. 

This was one purpose of Motorola University and its course offerings. Though 
the university was a necessary device for the organizational shaping described 
here, it was not the only vector for reorienting life in the project. Equally relevant 
in advancing the tight linkage between process, culture, and individual agency was 
the work of David Montanaro and his manufacturing design group. They had an 
everyday presence, able to augment the training of Motorola University, but gave 
more emphasis to the maxims of “lean manufacturing” than to the more formal 
trappings of Six Sigma. In its own way this effort was a testament to the problem 
of conceptualizing the role of the individual in corporate life. The emphasis on 
mantras, on exhortations, indicated the degree to which shaping individuals to 
the culture of the project was a retail effort, organized around simple guides to 
behavior. As Feller noted, their aim was “to spend as much time on relationships 
as technical issues” as a means to achieve the project’s ends.91 The emphasis on 
quality was the same as in technical tools such as the bill of process, but the ap-
proach was directed at an individual’s social and emotional attachment to fellow 
workers. One aspirational maxim was “5 day dock-to-dock”—a goal of having 
satellite parts come in the backdoor of the factory and five days later a com-
pleted satellite come out the front. The maxim captured the project’s intense 



78  A Telephone for the World

focus on time as a determinant of success and sought to appeal to an individual’s 
commitment to the effort’s larger goals. One of the interesting facets of Iridium 
was Hillis’s decision to put Danny Stamp (with his air force project management 
experience) in line authority for manufacturing and place Montanaro in a staff 
position, who then had to lead by persuasion. Hillis captures this in part:

David Montanaro . . . you know, later on, was not a senior member, at the top 
of the organization . . . but he played a key role, early on, of getting people like 
Andrew Feller and others in place, some bright, really bright young people 
that were well-schooled. I mean, we got people right out of MIT. We got some 
really talented people, like Andrew and others, that had the latest concepts of 
manufacturing and quality and cycle time and so forth, as opposed to people 
who were so, you know, just so ingrained in doing things the old way. Because 
we knew we had to do things a totally new way. In the factory, we knew we had 
to have a very short cycle time. You cannot put the system together by building 
a satellite the way it was built before.92

The attention to process, individual agency, and culture was a mutually sup-
porting enterprise. The process emphasis allowed a connection between a set of 
technical practices and a symbolic frame of shared values and commitments—a 
frame that served to define work life at local sites and connect it to the global 
structures of the 1990s market: that you could do well and do good, make a profit 
and spur a liberal democratic remaking of the world—a reflection, for many of 
the engineers, of the idealism that inhered in their work. Motorola, and other 
firms, tailored the concepts of process and culture to meet the perceived chal-
lenges of global markets, a strategy that only intensified with the collapse of the 
Soviet Union. In Iridium, this concept of culture associated with Six Sigma and 
lean manufacturing led to a new methodology of project execution, a new means 
to create large-scale technology in the market and global context of the 1980s and 
1990s. More broadly, these developments signaled the continuing elision and shift-
ing over the decades of the Cold War and after of a variety of conceptual and social 
boundaries, including those relating to markets and states, academia and indus-
try, and the firm and individuals. 

Systems engineering conjoined with a Motorola ethos of commercial man-
ufacturing seemed to make ideals of non-hierarchy and the enhanced status of 
individuals plausible—as ideals that sought to correlate perceived notions of 
the global with global corporate life. It combined the intellectual power of sys-
tems for conceptualizing complex, spatially distributed projects and the notion 
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that new methods of producing quality down to the subsystem and component 
level would give the tasks of manufacturing and integration rigor without the 
encumbrances of Cold War ways of doing things. Things, literally, would come 
together—in the project and in the project as an expression of the global. Such 
aspiration held from 1990 to 1995, but with lessening force as the engineering ef-
fort moved from conceptualization to actual manufacture, as paper-to-real-world 
complexity and the need to manage a range of subcontracted work increased. 
Peterson was emblematic of the lament of transitioning back to a more hierar-
chical organization, less reflective of but not extinguishing those values attached 
to culture and the individual:

I remember Bary and Durrell at one point thought they could pull this en-
deavor off with somewhere between 500 and 1,000 people, but it just didn’t 
happen that way. . . . A lot of subcontract people were in the building with us, 
just like one of us. Then we had people working actually around the world on 
it. We had people in India running software. We had people in Maryland, the 
ASICS Corporation, working at their facility. Lockheed was now back at their 
facility working. There were people all over the world working on this thing. I 
think at one point we had over 4,000 people working on it.
 I don’t like hierarchies. I like flat and I like teams. I like that idea of Durrell’s. 
But so I was disappointed, but I understood. You saw the other thing wasn’t work-
ing, so something had to change. So the only thing they knew to do was to go 
back to something more akin to what they’d come from. . . . If it’s a small thing, 
yeah, you can be more loosey-goosey and make it work, but not with something 
as massive as this. By ’95, the flat structure was pretty well gone.93

Though Peterson perhaps overstated the thoroughness of this transition, the 
tension between an organization defined by a flat structure and teams and one 
defined by hierarchy was indicative of the global moment, of how corporate ac-
tors might set the relations among the firm, notions of culture, and the individ-
ual.94 Such consideration, as noted, derived from the perceived meaning of the 
1980s Japanese manufacturing challenge in electronics and automobiles—of the 
close interrelation between quality and the culture of the firm. The Japanese way, 
in broad outline, de facto became the critical exemplar for correlating the firm, 
work practice, and performance on a global scale.95 Embedded in this exemplar 
and in those cited for Iridium was an assumption about teamwork and group 
problem-solving—that is, that culture as defined by behaviors and attitudes was 
central to the project. 
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As presented earlier, this interest in and commitment to notions of culture in 
the corporate setting was not idiosyncratic to the working level or an expression 
of Hillis’s own managerial ideas, but permeated the corporation in the 1980s and 
1990s, with its prominent expression the establishment of Motorola University 
and the promotion of Six Sigma and related culturally inflected methodologies 
in the life of the organization. One might view these developments through the 
long-running discussion beginning with Max Weber, Thorstein Veblen, Frederick 
Taylor, and Henry Ford on the relationship among workers, managers, bureau-
cracies, markets, and states and on the striving of modern institutions for ratio-
nalization and efficiency. The difference, perhaps, is that in the 1970s and 1980s 
many disciplines and social groups began to invoke culture as a descriptive and  
analytic category.96 Fredric Jameson in a seminal 1991 book observed that for au-
thors committed to the idea of a postmodern condition, culture had become a 
“veritable second nature.” By the mid-1980s, Motorola came to a similar point of 
view—but framed in terms of the technical, organizational, and business inter-
ests of the corporation. Culture and the rhetoric of culture became both a fact of 
the world and a strategic tool to create new ways of corporate life. It was a rhet-
oric that centered on giving individuals as autonomous agents a distinct social 
standing in the corporation—even if the language of autonomy never matched 
day-to-day reality. This corner of experience, in its idealism and its limits, was 
part of the period’s overarching zeitgeist, in which the problematizing of man-
ufacturing was entangled in the larger fabric of global change and contestation. 



Chapter Three

The Global and Iridium the Business

The benefits that flow from the provision of mobile service by LEO MSS 
systems are substantial, owing to their ability to provide global dialtone . . .  
[these] systems will offer the same capacity and quality of service to devel-
oping countries as to the industrial world, including the people living in 
the rain forest, the vast deserts and steppes, and in the polar regions.

comments of motorola satellite communications, inc., 
before the us federal communications commission, 1994

Remember, this [Iridium] is a little bit before people thought that the 
world was one big market. It was definitely before that. So, Europe was still 
an island, not to mention that Russia and China being completely isolated. 
So, there were some big holes in the story.

leo mondale, oral history interview

As a design and manufacturing problem, Iridium possessed a particular nar- 
 rative of the global, one centered on concepts of system, process, and con-

trol over technical and workplace realms. Though the numerous variables that 
composed the venture might prove unruly and lead to disruption in planning 
and control, the basic presumption was that engineering practice could impose 
order and enable the execution of a global-scale project. Such presumption drew 
sustenance from years-long experience in undertaking complex projects in de-
fense and commercial contexts. The Iridium engineering notion of the global was 
highly abstract and explicitly geographically grand: think of the schematics of the 
satellite system embracing the Earth or of cellular patterns the satellites radiated 
onto a featureless planet. Yet it also was highly local, seeking to reorient the prac-
tices, behaviors, and values of workplaces and individuals. Each complemented 
the other and each was bound up with, yet distinct from, that other more visible 
register of the global: the messy, fraught geopolitics of the 1980s and 1990s.

It was this expression of the global, with its multiple, contending vectors of 
period change, that Iridium the business directly confronted. Seeking to operate 
on a broad transnational scale, the venture could not help but be in the thick 
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of this ground-level jostling among national political institutions, international 
regulatory entities and trade regimes, investors, contractors, partners, banks, 
and corporate competitors, all defined by the ascendance of market ideology and 
the reoriented geopolitics in the wake of the Soviet collapse. The two opening 
quotes capture some of the flavor of the moment—of a US multinational cor-
poration ambitiously seeking to provide a “global dialtone,” pitching the effort, 
at least rhetorically, as a market-oriented nod to the long-running conversation 
on developed-developing world relations. Yet the realization of this objective re-
quired vigorous political effort: the world was not yet “one big market” on the 
fully global scale envisioned by Iridium.

In pursuit of their goal, in the United States alone, the Motorola and Iridium 
actors regularly passed through the White House, Congress, the Department of 
Defense (DoD), the State Department, the Commerce Department, the US Trade 
Representative, the Federal Communications Commission, or FCC (regulator of 
communications in private industry), the National Telecommunications and Infor-
mation Administration (regulator of communications in the government realm), 
and the National Security Telecommunications Advisory Committee. The lat-
ter, created in 1982 by President Ronald Reagan, was to ensure that as the push 
toward telecommunications deregulation increased, private firms and US offi-
cials were in conversation on “policy and enhancements to national security and 
emergency preparedness.”1

President Bill Clinton’s administration provided a favorable climate for the 
Iridium endeavor. In the area of space, he campaigned on a platform to “move 
beyond the Cold War” and to “improve the American economy through space.”2 
But there also were challenges. With all these points of contact, many with high 
stakes in terms of economic and foreign policy, Motorola and Iridium could not 
help occasionally getting entangled in partisan tussles, especially as economic 
and national security goals jockeyed for primacy and Clinton himself came under 
relentless conservative attack.3

In its navigation of this landscape, the venture reflected and helped compose 
the ideas and practices of the global then taking shape—because of these mul-
tiple points of contact with key arenas of decision-making and because political 
and corporate actors, in the United States and internationally, took Iridium as 
an exemplar of the changes under way, of the economic and social possibilities 
of the market creed. It was that very conflation that gave the project its cachet. 
As a literal and symbolic expression of the global, Iridium encompassed the en-
thusiasms, ambiguities, tensions, and resistances in the shifting relations among 
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markets and states, developed and developing nations, and the United States as 
the dominant post–Cold War power and actor on the world stage.

As a business, Iridium confronted this tangle of relations through a core fea-
ture of its design. In a technical sense the system could cross terrestrial borders 
with ease, yet its operation had to be balanced against the realities of the po-
litical landscape in the post–Cold War world. The space system’s “stand-alone” 
capability—its network of Earth-encircling satellites providing direct service to 
handheld phones—tested longstanding national schemes that regulated commu-
nications. For much of the twentieth century, most nations controlled commu-
nications, either directly through state-run entities or through designated corpo-
rate monopolies (as with, until the early 1980s, AT&T in the United States) and 
through regulation. The system’s architecture raised the worry that the corpora-
tion and its customers might seek to “bypass” established national infrastructures 
of control and revenue generation—that the global could circumvent local power 
and identity. Yet Iridium (or any communications venture) needed permission 
to send signals in and out of any national territory. For a service with global am-
bitions, seeking to initiate service everywhere and in one fell swoop, this meant 
the negotiation and arrangement of permissions on an unprecedented scale. This 
process had a clear political valence: a project of a prominent US multinational 
corporation seeking presence and acceptance in each of the world’s nation-states. 
Even with the move in the 1980s toward privatization of communications, states 
carefully examined granting control over communications within their territories 
to foreign firms, making legal and regulatory accommodations essential to the 
venture. How to regulate communications—telephony, television, the emerging 
world of the Web—was a prime issue in defining state sovereignty, especially for 
developing nations in their relations with the West.4 Important, too, in post–Cold 
War geopolitics was how Russia and China, key investors in the project, might 
balance their national interests with the globe-spanning, US-organized venture.

When Motorola announced Iridium in June 1990, there did not exist a regu-
latory framework that could legitimate the enterprise—in the tightly managed 
world of radio communications no spectrum had been allocated for satellite cel-
lular service (soon to be known as MSS, or Mobile Satellite Service) by the appro-
priate international and national bodies, no specific authorization for Iridium (as 
a business entity) to provide such service. The necessary political acts had to be 
negotiated and constructed—first through the FCC and the United Nation’s In-
ternational Telecommunications Union (or ITU, empowered to establish interna-
tional spectrum allocations), then through each individual country within which 
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Iridium planned to operate.5 Thus, the venture was inseparable from the effort to 
embed it in a new legal and regulatory framework aimed at giving broader lati-
tude to market values and projects. It was part of a post-1970s trend that loosened 
and redefined the historic, strong relation between communications services and 
individual nation-states, and, concomitantly, created particular notions of the 
global. These steps found connection with related areas of regulation and policy 
that composed the post–Cold War market system—ranging from redefinitions 
of the International Telecommunications Satellite Organization (Intelsat) and 
the International Maritime Satellite Organization (or Inmarsat, another Cold 
War-created international treaty organization to facilitate satellite communica-
tions on the oceans) to a major reorganization of the structure of telecommuni-
cations through the Telecommunications Act of 1996, to the General Agreement 
on Tariffs and Trade (GATT) and the World Trade Organization (WTO).6 In each 
instance, advocacy using public relations, lobbying, and the tactics of political 
campaigning, primarily by Motorola, with the aid and support of the US govern-
ment, helped secure the new legal and regulatory framework. These seemingly 
extra-market acts helped birth a specific market-oriented global order. Ideology, 
engineering, and a national and international political framework of regulation 
existed as a tangled whole in Iridium, mutually defining the project and, in se-
lected fashion, the emerging world of a late twentieth-century global increasingly 
shaped by market values and the political-economic importance of communica-
tions therein.

This larger problem of reengineering transnational legal and regulatory frame-
works, not surprisingly, intersected with the business particulars of Motorola and 
Iridium in several ways. Motorola had plants and sales offices in tens of coun-
tries and already established working relationships with government officials in 
most of the countries from which investors came. These preexisting relationships 
served variously as symbols of Motorola’s standing as one of the world’s vanguard 
high-technology companies, tacit proof of Motorola’s institutional wherewithal 
to execute a global project, and an in-nation resource for negotiating support for 
Iridium. Motorola’s broad international emplacement was especially valuable in 
China, where the company had a well-established business network, and in India, 
where the state maintained rigorous oversight of foreign investment. Motorola’s 
prior history also could create impediments. In Europe, Motorola frequently was 
viewed as a competitor to continental firms, and thus the Iridium proposal re-
ceived an uneven, sometimes antagonistic reception, particularly in France and 
the United Kingdom. Yet even with such uneven political leverage, the company’s 
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broad transnational emplacement and standing as an exemplar of innovation was 
a vital asset in negotiating for a new landscape of market-friendly regulation.

As Iridium started, these Motorola relationships became entwined with a key 
organizational feature of the venture. Most investors, in return for providing eq-
uity, also acquired the right to establish a “gateway” in a given geographical area 
(as small as North and South Korea or as vast as China, most of Africa, or South 
America). The gateways were technical and business constructs. Each gateway 
connected the satellite system to the public-switched telephone network and 
served as a commercial hub for the venture in the geographic region assigned to 
an investor (or investor group). As a technical system, with its in-space switch-
ing and routing capabilities, Iridium did not need more than a single gateway to 
provide connection to the sprawling network of transnational terrestrial tele-
phone communications. The gateways were a concession to the everyday, messy 
realities of composing the global from many instances of the local—as a matter 
of spreading financial risk and as a means of creating local and regional politi-
cal support. Such a structure facilitated political support for regulatory actions 
favorable to the venture before international bodies, such as the ITU, as well as 
in adjusting state regulatory structures to accommodate a US-led corporation’s 
incursion into entrenched national frameworks of control over communications. 
The gateways, and the investor relations they embodied, were a realpolitik aug-
mentation of Motorola’s significant but bounded corporate persuasive powers.

The gateways were designed to be independent business entities with their 
own equity-holders and boards of directors, and were structured like franchises, 
giving investors the right to sell Iridium services in their geographic area, usu-
ally through established customer-oriented storefronts such as cellular retailers. 
Through the gateways, Iridium’s investors took, at least on paper, an active, not a 
pro forma, role in the business. Corporate Iridium’s financial health depended on 
the business acumen and skill of the gateway owners and operators. These geo-
graphically dispersed institutions thus served as a nexus to join Western business 
values and culture with local political and business culture. The result was a mix 
of autonomy and mutual dependence among the investors as they collaborated 
through the Iridium board and in the gateways—a political arrangement the his-
torical actors deemed as necessary to creating a global enterprise. This set of re-
lations, too, gave Iridium its post–Cold War glow, reflected in WIRED magazine’s 
complimentary designation of the project as the “united nations of Iridium.” The 
moniker was a hosanna to the idea that markets were a plausible alternative to 
achieving social and political progress in distinction from the post–World War 
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II nation-state-centric United Nations and its methods of advocacy for equality 
and human rights. Yet this “united nations of Iridium” so essential to the political 
dimensions of the venture proved to be a critical business weakness by adding 
organizational and cultural complexity—and the frictions that came with them.

But Iridium was not all about the intensified market world of the post–Cold 
War moment. Its varied manifestations of the global also yielded a US military 
gateway—not surprising given the project’s origins, but symbolically and polit-
ically uncomfortable given the venture’s association with end-of-the-Cold-War 
market populism and liberal democracy. Motorola, through a contract with the 
US Defense Information Systems Agency (DISA), built and operated a separate 
gateway for the US government, with the military as primary customer. Located 
in Hawaii, the gateway allowed for an organizational separation of government 
communications traffic from Iridium’s commercial flow. In addition, Motorola 
built special satellite phones for its government customers that allowed for en-
crypted communications. Preexisting structures of the Cold War thus found a 
home in the new market order of the 1990s.

This chapter explores these contours of the global, intimately bound to issues 
of technology, but focuses on the considerable financial, legal, and organizational 
labor required to mesh international frameworks of communications regulation 
and politics with Motorola’s capacities as a corporation and its creation of Iridium 
as a business planetary in scope. Iridium embodied both the process of change 
in the post–Cold War world and the specific attempts to create market- favorable 
frameworks in multiple nations and in international regulatory forums. The 
narrative focuses on these themes, giving greatest emphasis to Iridium’s devel-
opment from 1990 through 1993 as Motorola sought concurrently to secure na-
tional and international regulatory approvals and acquire equity capital from a 
range of US and non-US investors. This period set the structural framework for 
the venture as well as the fault lines among Iridium (as independent company), 
Motorola, and the equity investors—the resulting tensions of which came into 
clearer view as the need for additional financing through bank loans in the mid-
1990s challenged all parties’ conception of the global.

Framing the Global in the Early 1990s
In April 1990, two months before Motorola’s multicity, international an-

nouncement of Iridium, the economist John Williamson published the article 
“What Washington Means by Policy Reform.”7 The analysis aimed to discern the 
assumptions that informed recent US government actions in Latin America as it 
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pushed regional economic and political change, the purpose of which was to re-
align state interests there with those of the United States. Williamson tentatively, 
but perceptively, gave these assumptions a name—the “Washington Consensus.” 
Through the 1990s, Williamson’s coinage, and the assumptions it identified, be-
came widely entrenched among political elites as the preferred economic- political 
prescription for ordering international life.8 It embraced as its organizing tenets 
free markets, deregulation, privatization, state policies of anti-inflation austerity 
and tax and spending cuts, and the opening of national borders to flows of trade 
and finance. It was, in short, the neoliberal agenda for setting the proper roles 
of states and markets, with the former granting the latter much greater latitude of 
action. Williamson saw his analysis as marking a historical moment: to recog-
nize that a set of policies argued for and preliminarily implemented in the 1970s 
had reached a critical moment of coherence by 1990—a coherence that neatly 
resonated with Francis Fukuyama’s “End of History?” reflections. By the end of 
the 1990s, this consensus had cleared the field of political and intellectual com-
petitors. As noted by the historian Jeffrey Frieden, at that moment “there was 
more agreement on economic doctrine than at any time since 1914. Communist, 
radical, developmentalist, and popular alternatives to orthodoxy were weak or 
nonexistent; it was difficult to find supporters of planning, import substitution, 
or wide-spread state ownership anywhere in the world. . . . Few questioned the 
general superiority of markets as mechanism of economic allocation.”9 Though 
the grand coherence of change through the 1990s suggested by these bookend 
characterizations may be overstated, it does indicate that a powerful ideological 
movement was under way, one that had gained greater credence through per-
ceived failures of socialist economic models and with the collapse of the Soviet 
Bloc. As an exercise in historical periodization, Williamson’s paper is notewor-
thy on two levels. With the United States as lone superpower, Williamson took 
it as unremarkable that Washington was the locus of this doctrine and that the 
political sway of Washington elites made them the unremarkable arbiters of what 
constituted a consensus for the ordering of international affairs. But yet in the 
breadth of this claim, he regarded this doctrine, and its reach, as formative, not 
yet at its apogee; even Latin American neighbors long familiar with the effects 
of US influence tugged between adopting and resisting the prescriptions of the 
Washington Consensus.

This sketch provides a broad context for understanding the world Motorola 
confronted as it began Iridium—as a participant in a neoliberal transformation, 
primarily US-led, that though powerful still had the task of reconfiguring na-
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tional and international institutions in support of markets. As historical fortuity, 
in this early 1990s moment, Motorola was near the height of its power and stat-
ure. It had, as already noted, tens of facilities and offices spread over every region 
of the world. Through the 1980s, it had engaged the Japanese challenge in the 
crucial economic area of semiconductors and retained a prominent position as 
a producer. It pioneered and was the preeminent corporation in the burgeoning 
new consumer arena of cellular telephony, in the development of both ground in-
frastructure and phones. Part of its stature came from internal change that made 
these accomplishments possible, most notably, as discussed in chapter 2, through 
revamping thoroughly its manufacturing processes to improve quality. In 1988, 
such effort resulted in Motorola receiving the first Malcolm Baldridge National 
Quality Award, a congressionally created program, administered by the National 
Institute of Standards and Technology, to promote quality in US  corporations—
an indicator of the political concern over the United States’ seemingly faltering 
ability to compete with Asian companies and their supportive national govern-
ments. Motorola’s success in this critical area made the company a cynosure of 
American resolve and US-style capitalism.10

In closely allied fashion, external efforts burnished the company’s position. 
Through the 1980s, it was active politically, pressing competition issues, through 
its Washington, DC, office and through corporate headquarters in Schaumberg, 
Illinois, with the US Trade Representative, the Commerce Department, the De-
partment of Treasury, and Congress. It also played a major role in the Semicon-
ductor Industries Association (SIA), a trade association that included US firms 
and subsidiaries of foreign firms, as a means to work through international trade 
problems. In this period, Robert Galvin, then CEO and chairman of Motorola, 
served as head of the SIA, reflecting his stature as a national business leader in ad-
dressing trade issues in Asia, with an emphasis on opening up Asian markets for 
US products. Through the 1980s, this goal already had become a key element of 
Motorola’s business strategy. As these policy issues played out, Motorola pushed 
to establish manufacturing facilities in Asia, creating a subsidiary in Japan and 
becoming an early and prominent mover in negotiating entry into the People’s 
Republic of China. In tandem, Motorola established a manufacturing facility for 
pagers and cellular phones and a corporate office in Beijing; in the process Gal-
vin became one of the few favored US corporate executives with ready access to 
China’s political leaders. By 1991, more than 20 percent of Motorola revenues de-
rived from China and Japan. Overall, more than 50 percent of its revenues were 
generated outside the United States. Thus, at the time of Iridium, Motorola was 
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at the leading edge of the political and economic jockeying for more open mar-
kets in the major trades regions of the world, triangulating its objectives through 
state-to-state, business-to-state, and business-to-business interactions—all of 
which aligned, in large measure, with the policy and ideological understandings 
of the Washington Consensus.11

The story of semiconductors and the increasing consumer demand for cellular 
technology highlighted the historical moment’s push for markets more neoliberal 
in character. But a starker contrast between state and market conceptions of the 
world prevailed in the area most important to Iridium: international communica-
tions, particularly by satellite. In 1990, Intelsat and Inmarsat stood as exemplars 
of state-controlled markets, the former to serve land-based users and the latter for 
those on the world’s oceans. Created respectively in 1964 and 1979, each was an 
international treaty organization, under United Nations’ auspices, the members 
of which were nation-states, nearly all of which in turn controlled and provided 
communications within their borders through government or government- 
sanctioned monopolies, so-called PTTs (Postal, Telegraph, Telephone).12 The sat-
ellite communications services provided by Intelsat and Inmarsat presumed and 
were integrated into this matrix of state-centric markets, a political-economic 
arrangement that although beginning to be questioned still was largely intact.

Critique of this arrangement came, of course, from neoliberal exponents of 
free markets, but also from an emerging, alternate model provided by cellular 
telephony, which operated almost entirely through private companies on a com-
petitive rather than monopoly basis. This was something of a historical accident. 
The first cellular systems, concentrated in large metropolitan areas, took shape in 
the early 1980s—the very moment that neoliberal advocacy for markets was gain-
ing substantial traction, especially through the policies of President Reagan and 
British Prime Minister Margaret Thatcher. In the United States, the dismantling in 
1982 of AT&T was an indicator of the changes under way. But satellite communica-
tions and the persistence of the PTT model in Europe and elsewhere suggested the 
distance in 1990 between neoliberal aspiration and facts on the ground.

A rising tide of neoliberal policy and ideology, the still largely state-centric lean 
of telecommunications, and Motorola’s own positioning, ready to take advantage 
of the former while pushing against the latter, set the parameters of Iridium’s 
possibilities—and from the point of view of its originators the project’s significant 
challenges. Threaded through this was the longer history of disparity between de-
veloped and developing nations, West and East, North and South, a geopolitical 
dynamic made more complex as the “Second World” Soviet Bloc was integrated 
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into the post-1989 geopolitical landscape.13 The critical new variable was the 
heightened acceptance of the neoliberal belief that private capital—the quest for 
profit—would be the solvent that would facilitate collaboration and partnerships 
despite past disparities and differences in national interests. Though the meaning 
of such profit-seeking varied from locale to locale it was sufficient glue to bring 
the venture’s diverse actors into the common cause of the project. Such ideology 
mapped onto the greater scale of transnational trade in the 1980s—with, as men-
tioned above, Motorola’s own trajectory of non-US sales an indicator.

In early 1990, as Iridium the business began it was an even more rudimentary 
organization than the engineering project. The latter consisted of 30 to 40 staff; 
Iridium 5 to 6, complemented by a few contractors. As a venture of Motorola’s 
government engineering group, its principals—Durrell Hillis, Bary Bertiger, and 
Raymond Leopold—played an active role in the start-up of the business, as did 
John Mitchell, Motorola corporate president, who for his forceful but careful use 
of power on behalf of the venture was called “godfather” by the other Iridium 
principals. The engineering group was based in Chandler, Arizona; Mitchell at 
corporate headquarters in Schaumberg, Illinois; and the Iridium coterie in Wash-
ington, DC, initially sitting with Motorola corporate’s Government Relations Of-
fice. This choice reflected the need to work the multiple sites of decision-making 
relevant to creating the political framework to get the effort under way.

Iridium’s mix of personnel fit the landscape of challenges: Robert Kinzie, CEO 
and chairman, had prior experience at Intelsat and thus understanding of the 
international politics of satellite communications; Jerrold Adams, president, ran 
in New York City one of the first metropolitan cellular businesses; Leo Mondale, 
nephew of former Vice President Walter Mondale, became responsible for reg-
ulatory approvals, with previous related responsibility at the French aerospace 
firm Matra; Mark Gercenstein, a specialist in selling the products of Motorola’s 
Government Electronics Division, covered marketing; and William English, a 
former Intelsat attorney, handled legal and business planning. In addition, Mar-
tin Rothblatt, attorney and entrepreneur in satellite start-ups, was hired on con-
tract to assist with regulatory and planning issues.

This nucleus, with some shifting of roles, remained the core of Iridium lead-
ership through much of the 1990s.14 The two key challenges at this formative 
moment were regulatory concerns and developing a business plan. On the for-
mer, gaining permissions for the venture—as to acquiring spectrum and demon-
strating the viability of Iridium as a business—before the FCC and then from the 
ITU were urgent tasks. Radio spectrum was a scarce resource, in competitive 



The Global and Iridium the Business  91

demand between space-based and terrestrial uses as well as among different geo-
graphic regions. Without approval for suitable spectrum (at a frequency effective 
for low Earth orbit communications and with sufficient bandwidth) Motorola’s 
ambitions for Iridium were meaningless. The regulatory approval, or at least the 
likely prospect of such approval, would be central to any business plan, which, in 
turn, provided the basis to attract investors, US and international. As Motorola 
leadership had determined to make the venture a commercial undertaking, time 
loomed as the vital criterion—getting as quickly as possible to an operational 
system, ready to generate revenues. The company had just committed more than 
$175 million to the effort; the proverbial clock was ticking.

In 1990, when Motorola trumpeted Iridium, it had not yet filed a petition with 
the FCC for spectrum. Equally if not more problematic was the process for gain-
ing international approval through the United Nation’s ITU; its World Admin-
istrative Radio Conference (WARC), the body that codified international spec-
trum allocations, only convened at several-year intervals. Its next gathering was 
scheduled for early 1992, but planning for what to include in the agenda already 
had begun.15 As with other United Nations’ forums, WARC was a conference 
of nation-states; individual governments participated in developing the agenda 
and were the official voting members of the conference, whose final collective 
decisions had the standing of an international treaty. Corporations played a vital 
role, but it manifested through their national government representatives—in 
the case of the United States through the State and Commerce Departments, as 
well as the FCC. With the rise of neoliberal thinking, governments, especially 
the US government, saw as a principal responsibility the facilitation of corporate 
ambitions, which could readily provoke resistance or conflict in the state-centric 
world of communications.16 An early task for the venture, then, was to argue for 
a prominent place on the US agenda for the 1992 WARC. The splashy, global Irid-
ium announcement in June 1990 can be seen not only as a means for Motorola 
to attract public and investor interest, but also to make obvious the venture’s 
alignment with and value to US policy goals.17

The shift from state to market models of providing transnational communi-
cations was historically transformative in its scale and in the relative speed with 
which it happened. As Kinzie noted, as a private company, Iridium “was in a way 
disadvantaged against Intelsat and Inmarsat. . . . They didn’t pay taxes, they had 
privileges and immunities. . . . They had licenses everywhere. They had a govern-
ment treaty. So Iridium had to start as a private company and do all of that with-
out the help of governments, without a treaty behind it.”18 The claim of “without 
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the help of governments” was not fully correct: Motorola’s good political standing 
and lobbying muscle garnered significant US government support, especially at 
WARC and, a little later, in thwarting Inmarsat from competing with Iridium as 
that treaty organization planned to join the satellite telephony frenzy and extend 
its mobile business from the ocean to land service.

But the ideological winds were shifting. As Rothblatt consulted with Iridium, 
his view was “that all the trends were in our favor, even if the laws were not in our 
favor at that point in time. I mean, basically, the situation I presented [to Iridium] 
is that, right now, this system is illegal. No if-and-or-but doubts about it. How-
ever, the trends are that this system will be legal, and if we follow the dynamic, 
if we follow the trend, we’ll be fine. And there are many different ways that the 
system [Iridium] was illegal, and in each way, it could be shown that the trend 
was in our favor.” The “trend” was the move, à la the Washington Consensus, to 
neoliberal conceptions of state-market roles as Rothblatt perceived:

in the 1980s and before, definitely before, national sovereignty over telecom-
munications was absolute. I mean, deregulation was hardly even a word. But 
it didn’t really take a genius to see that the trend was toward liberalization and 
deregulation. It’s been a long, slow trend, but it was an unmistakable trend. . . .  
As one country after another deregulates, the mindset will be more open to hav-
ing a non-sovereign entity providing communications within that country.19

But Iridium was not merely a non-sovereign entity (as was Intelsat); it was a 
private venture. For Iridium or other firms in the early 1990s, liberalization and 
deregulation meant vesting national policy in corporations—or at least to see 
them as instruments of such.20 To Tom Tuttle, an attorney who joined the nucleus 
of Iridium personnel to help with the tasks of getting under way, it was clear that 
“by the nineties, the notion that competition, not government policy, was going 
to—and therefore, by definition, competition was going to be corporations, not 
government entities. Competition was going to be the thing that decided who 
got to do what, and how well they did, and in that respect, it was going to carry 
out policy. I mean, people were going to compete for that opportunity and if you 
won, you were going to be important and get rich.” This view not only charac-
terized national policy and markets but also significantly characterized the in-
ternational arena. Iridium was a key symbol of a larger field of action: “we were 
taking fundamental U.S. policies, carrying them overseas, and we were going  
to create, in the markets in which we operated—not ‘create,’ we were going to 
promote—market economy, opening situations, especially in a number of places 
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that didn’t allow competition in their communication services and that didn’t 
have cellular phones. We very much thought that we were, and I think the gov-
ernment thought so, too. . . . I mean, it was very much these systems were impor-
tant elements of U.S. policy, U.S. economic and technology policy.”21

Such thinking suggests why Motorola was able to integrate its corporate goals 
in a short time with US governmental planning for the ITU and then in having 
the United States’ active support at WARC in 1992. This played out, too, as the 
company filed its application at the FCC in the late fall of 1990. Tuttle was one 
of Iridium’s point people in working with the commission and saw the change in 
orientation: “it was a far different role. The FCC was allocating and setting rules 
for a scarce resource to be used by competitors, domestically and internationally, 
rather than just trying to make sure that the dominant monopoly carrier provided 
reasonable services and fair prices. So it’s kind of like sitting around in a room, 
and you want the best decision on something like that, where you’re not going 
to give it over to the technical people, and you’re not going to give it over to the 
economists, and you’re sure not going to give it over to the lawyers. You’re going 
to invite everybody to contribute their piece of it and then try to hammer out a 
decision that makes the most sense, makes the most common sense, taking all 
those things into account.”22 Thus, political leanings of the moment provided the 
means to make “the most sense” of the various professional assessments of spec-
trum allocation. At the center of such judgments was competition as value and 
instrument of public policy, elevating the corporation as social actor.

Though issues of regulation and spectrum were central in this dynamic be-
tween the state and the market, the scope of adjustment in expanding the role of 
corporate prerogative brought in a variety of governmental actors and interests: 
“I mean, because all of them [governmental entities] had pieces of this puzzle. 
When you’re dealing with an international system that depends on frequency 
allocations, and is going to involve foreign operations and foreign investment and 
procurement of major technology systems from U.S. providers as well as non-U.S. 
providers, and is going to involve launches, you know, rocket launches, poten-
tially both U.S. and non-U.S., I mean, you’re getting into issues ranging from 
national security to trade to economic policy to foreign policy to just straight 
politics. Just a broad array of stuff.”23

But within this reasonably coherent movement to market ideology, the actual-
ities of getting approvals through the FCC and WARC and of acquiring investors 
was messy and contested, with outcomes not guaranteed. Though the post–Cold  
War US government pushed market values, it circumscribed them when they 
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bumped up against strongly held national security concerns. In Iridium, this 
came to the fore as the venture sought investments from Russia and China, as 
well as to use those countries’ state-owned launch vehicles to carry satellites into 
an Earth-encircling constellation. Worries over possible transfer of militarily 
relevant technologies jockeyed with support for markets and corporations—a 
conversation that bounced across the Departments of Defense, State, and Com-
merce, and Congress.

Such issues, importantly, could not be separated from the political climate 
during Bill Clinton’s presidency, in which China, in particular, became a nexus 
for disputes and partisan attacks. Through the 1990s, commercial communi-
cations satellites, including those of Iridium, became deeply entangled in this 
broader problem of United States–China relations and the sharp partisan ex-
changes on policy China engendered. In 1997–1998, as Iridium launched some 
of its satellites on the Chinese Long March, it was accused of facilitating that 
nation’s development of a critical nuclear weapons delivery technology, so-called 
MIRVs, or Multiple Independently Targetable Reentry Vehicles. For Iridium, for-
tunately, this dispute occurred mostly after its constellation was in place, then it 
was subsequently exonerated through Congress’s Cox Committee hearings and 
in a subsequent report produced by the Congressional Research Office.24 The 
politicization of this issue led to conservative groups such as Judicial Watch to 
give special scrutiny to Iridium, seeing conspiratorial intent to undermine and 
sell out US sovereignty to the Chinese. The “smoking guns” in this critique were 
the presence on Iridium’s staff of Leo Mondale, nephew of former Vice President 
Walter Mondale, and Lauri Fitz-Pegado, who served as assistant secretary and 
director general of the US and Foreign Commercial Service, under Commerce 
Department Secretary Ron Brown.25 Although such political attacks did not seem 
to have any material effects on Iridium, it showed that the global ethos had its 
committed detractors.

The Global on the Ground: The FCC, WARC,  
and the Private Placement Memorandum
In December 1990, when Motorola filed its application with the FCC, four 

other companies were waiting to follow suit: Constellation Communications, 
Inc.’s Aries, Ellipsat Corporation’s Ellipso, Loral Cellular System Corporation’s 
Globalstar, and TRW’s Odyssey. All these initiatives—including Iridium— testified 
to the perceived expansive business and social possibilities for privately financed, 
satellite-based global communications. All would be pursuing approval from the  
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FCC for use of the same scarce spectrum: 1613.8–1626.5 mhz (later amended to 
1610–1626.5 mhz), which in the 1980s had been designated as a global allocation 
for Radio Determination Satellite Service (RDSS)—a position determination 
method that aimed to provide a commercial alternative to the Global Positioning 
System (GPS), then not yet fully operational. That this spectrum might be real-
located to satellite telephony was due to the failing business fortunes of a firm 
called Geostar, which for several years had been seeking to develop the RDSS op-
portunity. Such repurposing of spectrum only highlighted that demand for usable 
frequencies outstripped its supply—one of the primary reasons for adjudicating 
entities such as the FCC and the ITU. As fortuity for Iridium, Martin Rothblatt 
was Geostar’s founder (partnering with Gerard O’Neill, the Princeton physicist 
and advocate of space colonies, who became the public face of that company). 
Though Rothblatt’s involvement with Iridium gave Motorola an edge in making 
a case for its use of the spectrum, it had little practical effect. The very market 
ideology that was spurring the government-to-private turn in communications 
meant the FCC would make competition a critical value in its decision process. 
Thus, all the satellite telephony firms would vie for this limited range of spec-
trum. Motorola’s bold public relations announcement of Iridium six months ear-
lier probably complicated their position before the FCC, giving the other firms 
time to weigh business prospects and develop their proposals (the commission 
had set a window of six months after Motorola’s 1990 filing for other firms to sub-
mit proposals). Although filing a proposal was not a trivial matter, it was a minor 
investment compared to the potential worth of spectrum should a company be 
granted authorization of use.

All of this might seem parochial: US firms pleading before a US government 
entity. The problem of the global, though, was embedded in these national pro-
ceedings—beyond the specific business ambitions of the corporations. The FCC 
served as a point of flexion for marrying the national to the global. By initiating 
a review of these proposals, the commission lent legitimacy to these aborning 
corporate plans for a global service—a legitimacy amplified by the United States’ 
dominant political-economic position and by the fact these companies were the 
first in any nation to formalize such an interest. But there were two other dimen-
sions to the FCC’s international sway. One was as the gatekeeper into the US 
market. To operate in the United States potential foreign firms that might seek to 
create a competing global service needed to gain FCC approval. Such gatekeep-
ing to the US market gave important leverage to the commission. Its mandate 
broadly and especially in this historical moment was to facilitate the interests of 
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US business, thus using its authority to promote US economic competitiveness 
vis-à-vis other nations. In particular, the FCC sought to outmaneuver its regula-
tory counterpart in the European Union (EU), which was seeking at this time to 
assert a stronger, more unified position on behalf of European initiatives in tele-
communications.26 This advocacy role was more clearly visible in the planning 
for WARC, occurring at the same time as these filings at the FCC. The FCC served 
as “deputy” to the State Department in preparing for and at WARC. State’s role 
explicitly was to advocate for US interests in the transnational arena; one of its 
key agenda items was the approval of global spectrum for the satellite telephony 
ventures.27 The FCC thus became a critical institutional passage and instrument 
for making international regulatory structures friendlier to private-market initia-
tives, particularly those deriving from US companies.

By the time of WARC in February 1992, the FCC had not yet made a deter-
mination as to who might receive approval to use the RDSS spectrum or how it 
might be allocated among competitors. But it had decided, in concert with the 
State Department, that the interests of the companies collectively should be rep-
resented at WARC and that the ITU should designate the RDSS spectrum for mo-
bile satellite services. In preparation for WARC, Congress’s Office of Technology 
Assessment (OTA) organized a workshop in December 1990 of government and 
industry representatives to codify the US approach to the conference, then fur-
ther analyzed the relevant background and problems through 1991, publishing in 
November a report entitled “The 1992 World Administrative Radio Conference: 
Issues for US International Spectrum Policy.”28 As the report dryly noted, interest  
in the conference had grown through 1990, “especially in the private sector, 
which had been developing new technologies and services and saw the confer-
ence as an opportunity to get radio frequencies it needed. Lobbying by industry 
and the FCC’s Industry Advisory Committee finally convinced the government to 
pursue additional agenda items.”29 Foremost among these was satellite telephony 
through low Earth orbit constellations. Notably, in the OTA’s report as it outlined 
the satellite telephony issue, only Motorola’s Iridium was given specific mention 
among the several proposals before the FCC. Perhaps not coincidentally the OTA 
only explicitly referenced Motorola as an advisor in its preparation of the report 
(though multiple companies sat on the Industry Advisory Group).

Informing this web of connections among state and business groups were the 
values and ideology of the Washington Consensus. The report had sections on 
“globalization,” “privatization and liberalization,” and “economics and telecom-
munications,” the assessments of which were presented in muted bureaucratic 
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style as if the United States was experiencing and participating from afar in these 
historic changes. It foregrounded communications (particularly global commu-
nications) as a distinctive good, able to address multiple problems through a mix 
of market and liberal social values: “as a facilitator of economic development, 
as a source of global competitive advantage, as a provider of social and welfare 
benefits, as a contribution to reducing to regional disparities, and as a provider of 
information for the general elevation of the population.”30 But then the report made 
the claim that these “have not been the dominant considerations in the formula-
tion of national telecommunication policies,” referring obliquely to the tradition 
of state-centric communications policy. In contrast, as indicated by the  issues be-
fore WARC 92, the report’s narrative saw this as a new historical moment. The 
market with its global arteries of connection now was the necessary point of 
orientation to achieve these desired capabilities or results—and as a corollary the 
nation-state was receding as the means to these ends: “for the future, with infor-
mation and knowledge becoming strategic resources, and telecommunications 
becoming the primary means determining their availability, a policy framework 
for making telecommunications a truly universal resource will need to emerge.”31

Such idealism was rhetorically familiar and had been rampant since the mid-
1970s as computer and communications technologies increasingly reached into 
everyday life. But it co-existed with the practical dimensions of implementing the 
global; business as backbone of the market was the primary referent. Telecom-
munications was the “basis for improving an organization’s internal efficiency in 
an expanding global market” and enhanced competitiveness by facilitating “ex-
change among the many different locations of transnational corporations around 
the world” and among these corporations’ “suppliers, customers, and . . . network 
of business relations.” Then the perspective flipped from the corporation to the 
consumer; all this transformation and effort made spectrum “a strategic resource 
for the future development of radio services and products for the consumer.”32 It 
was that consumer-citizen who, at least in rhetoric, stood as the agent and bene-
ficiary of the market’s social and economic good works. In its dry, unexhilarating 
prose the report melded the main tenets of the neoliberal outlook, conjoining 
markets, consumption, individuals as vague liberal political agents, and the de-
sirability of fluid movement across the global stage, and, not least, situating this 
ideology in an unfolding future of humanity’s uplift. Telecommunications was 
the essential lubricant of these connected, moving parts. All of this served as the 
preamble and context for the US presence at WARC: to advance the overlapping 
interests of government and business in a global political economy.
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As the FCC approval process churned and negotiations over the US agenda 
for WARC proceeded, Motorola sought to give meat to a business plan—one that 
bolstered its position before the commission (and by extension to US advocacy at 
WARC) but more importantly articulated a concept for the business that investors 
might find attractive. The result, in September 1991, was the Private Placement 
Memorandum (PPM), a formal legal document required to solicit prospective 
equity investors, prepared primarily by Motorola corporate and Goldman, Sachs, 
& Co., hired to provide financial guidance to the venture.33 It described the core 
business idea, the technology, the perceived market, the role of Motorola and in-
vestors, and the venture’s risks. It complemented another business move of a few 
months earlier: establishing, under Delaware law, Iridium as a corporation, fully 
owned by Motorola. Potential investors in the enterprise would be purchasing 
ownership shares of this company. 

Although Motorola at this point had been refining the technical aspects of 
the venture for four years, it had not yet settled on a final concept for the busi-
ness. The PPM was written so as to admit two possibilities. One reflected the 
ambition seemingly presented in the 1990 announcement of the project: that 
Motorola itself, and subsequent investors, would build the system, operate it, and 
provide the service directly to customers. The other option recognized Motorola’s 
strengths and weaknesses. Motorola existed primarily as a manufacturer, not as 
a provider of retail services. Iridium as a business then might only be to provide 
the infrastructure, which would be leased to another business better positioned 
to manage the complexities of telecommunications retail on a global scale. This 
included not only business details such as points of sale for phones and service or 
creating methods for apportioning billing charges that spanned multiple national 
jurisdictions but also the acquisition of licenses to operate in each country. Such 
expertise was not Motorola’s forte, yet it would be essential to the success of an 
idea to which Motorola already had committed millions of dollars and the time 
of top engineers and management.

What was common to both concepts was Motorola’s own designation in the 
PPM as a supplier to Iridium of the satellites, gateways, and phones and as the op-
erator of the system once in orbit. The core of Motorola’s own involvement, then, 
was, at a minimum, to profit through the transfer of resources from Iridium the 
company to Motorola—the bulk of investor equity raised for the venture would 
be to support this pass-through. If, once operational, Iridium was successful as a 
business, Motorola would enjoy a second stream of profitability. A not insignif-
icant part of the PPM described the several contracts that would structure the 
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Iridium-Motorola relationship, as well as the guarantees, responsibilities, and 
limits to liability proffered by Motorola and, in turn, to what investors were en-
titled. Indeed, a first iteration of the supply contract was included in the PPM. 
This proposed business structure was not unusual in the corporate landscape. 
For example, just in the satellite field, in the 1970s, IBM created as a subsidiary 
the Satellite Business Systems corporation, which also was formed to benefit 
the parent company through the same flow of funds from its start-up.34 Though 
not uncommon, then, such arrangements built in a critical conflict of interest 
between the parent company and investors as to whether the parent saw the 
subsidiary primarily as a source of contracts and manufacturing profit or as an 
entity whose own distinct business aims took precedence. This was an issue that 
dogged Iridium throughout the 1990s, a fissure in the project’s “united nations” 
unity that became especially acute as commercial service started in 1998 and 
faltered in the months thereafter.

Whether Iridium was to be an infrastructure utility only or was to include a 
robust retail element became entangled in the political and economic transitions 
of the period. If the venture was to be a utility, the most likely entity to purchase 
the capability and serve as the customer front was Inmarsat, the very emblem 
of state-centric political economy. Inmarsat already possessed legal approval in 
many countries to provide telecommunications services (but not in the Iridium 
spectrum) and had a network of commercial purveyors. For Iridium, selling the 
capacity of the satellite constellation to the maritime treaty organization would 
substantially simplify its business plan. Through the next two years Motorola 
discussed with Inmarsat this very possibility. But the ideological tides ran in the 
other direction. Though Inmarsat entertained the idea, it also looked to broaden 
its reach and redefine its technological offering—to join the market turn and 
compete with Iridium and the other companies in creating a global telephony 
service. The question then became how such a state-to-market transformation 
might occur, with what understandings and legal redefinitions. As Inmarsat 
began to float this possibility, calling their effort “Project 21,” Motorola shifted 
from seeing Inmarsat as a potential partner to a competitor—but one endowed, 
as noted above by Robert Kinzie, with the advantages of an international treaty 
organization. From roughly 1992 through 1996, Motorola pushed in regulatory 
and political circles (primarily in the FCC, the State Department, and Congress) 
to ensure that the Inmarsat effort would be required to take shape as a private, not 
state-sanctioned, initiative.35 By the time Project 21 achieved this redefinition in 
1997, Iridium and Globalstar were well along their business trajectory.
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Such maneuvering is tedious in its retelling—but this sample of bureaucratic 
and political infighting was indicative of the numerous small acts undertaken 
to institutionalize and legitimate market structures in areas previously defined 
by state prerogative. The PPM, though, did not stake the Iridium business on col-
laboration with Inmarsat; the business plan, in its structure and presentation of 
risks, presumed that the likely way forward was to take on the full complexity of 
a retail enterprise. But the Inmarsat idea signaled the challenges and the ideal  
of recruiting into the venture those with the right experience and expertise. If not 
Inmarsat, then the preferred path (and indeed strong initial presumption of Mo-
torola) was to solicit as investors telecom companies, including those with some 
foothold in cellular. The first candidates included Bell Canada, British Telecom 
(one of the first PTTs to go private, in 1984), France Telecom, STET (the Italian 
telecommunications entity), and Nippon Telephone & Telegraph (Japan).36 Such 
assessment reflected the obvious relevance of such experience, but also Iridium’s 
core logic: that satellite service was a complement to and extension of land lines 
and cellular. Though more will be said below on the process of courting investors, 
this logic placed emphasis on analyzing and justifying the market. In the PPM, 
another significant aspect of the presentation pertained to characterizing the 
market—its primary user segments and the expected uptake in each. Through 
1997, this issue continually surfaced as the company sought funds from equity 
investors, the bond market, bank loan facilities, and the stock market. During 
these years, Motorola and Iridium paid for as many as 20 such studies, reflecting 
the novelty of the market, the changing landscape of land-based cellular, and the 
rising costs of readying the system for operation.37

In the PPM, the market forecasts oscillated between the cautious and the op-
timistic. Prospective investors had to make a judgment on a “market forecast 
[that] was prepared without directly comparable market data” and which derived 
from Motorola’s “considerable experience with existing terrestrial cellular and 
paging systems.”38 This was the same line of thinking that had led Durrell Hillis 
to conceptualize the key scenario for the system as a business traveler seeking to 
phone the office after deplaning at a developing world airport. According to the 
PPM, Motorola did consult a spectrum of telecommunications providers to com-
plement its own assessment. The expectations were bullish: 1,800,000 subscrib-
ers in 2001 (most of which represented acquiring 6 percent of the well-heeled 
traveler market) and a return on investment of 35 percent. As a broad character-
ization of usage and global flows, Motorola forecasted that subscribers “in devel-
oped countries . . . [would] use their Iridium units for travel in, or for business 
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in, developing countries [therefore] usage in developed countries is expected to 
be lower and usage in developing countries is expected to be higher.”39 A deeper 
analysis of users in the PPM reflected this broad presumption, organized along 
one axis by category of users and geographic region on the other.40 The categories 
included high income, business travel, marine, aeronautical, industrial, govern-
ment, and rural. Of the total number of estimated users more than two-thirds 
(about 1,260,000) fell into “high income” and “business traveler”; a little less 
than one-third would be “government”—these three categories thus composing 
the great bulk of subscribers. Of those in the first two groups, the vast majority 
would be from the United States and Western Europe. Expected “government” 
users, though, were almost uniformly spread among regions of the world. The 
“rural” segment, a sliver of the overall estimate, would consist of users “primar-
ily in emerging and developing countries,” drawn from the estimated “two bil-
lion people worldwide [that] have no access to convenient telephone service.”41 
Of these few users that might access Iridium, more than half were projected to 
come from “the USSR, Brazil, India, and the People’s Republic of China.” Yet such 
users, potentially vast in number, lacked wherewithal to purchase the service 
except through government subsidy, and thus were barely a ripple in the business 
plan. In a way not intended the PPM’s analysis of users and places offered a mir-
ror of the global world—its disparities in power and resources, of the lingering 
geographic dynamics of pre–World War II colonialism, of flows of capital, of the 
movement of elites, of the immobility of billions. It mirrored, too, the special ideo-
logical status of the boom and expansion of communications technologies, in which 
communications could be seen both as lubricant for the existing  political-economic 
order and as a means to enable the “general elevation of the population” in develop-
ing countries (as the US planning report for WARC had put it). 

The PPM was the combined product of Goldman Sachs, Motorola engineers, 
and Motorola corporate. Soon after its completion in September 1991, some of 
the Iridium principals, led by Bill English and Leo Mondale, pushed for the for-
mation of a “strategic planning group” to address what they saw as shortcomings 
in the PPM and to manage the politics of getting Iridium under way. Three cen-
tral criticisms of the PPM emerged. One pertained to the key question of the 
market for Iridium service, especially as to the projections for the “high income” 
and “business travel” segments that were the foundation of the business plan. 
The group noted that “there needs to be a more comprehensive analysis of other 
competitors, worldwide, and their potential, or lack thereof, in each of these 
major market segments, otherwise the forecast lacks credibility.”42 Another was 
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the structure of the contract by which investor money would flow to Motorola to 
build the system; the last concerned the rights and benefits conveyed to investors 
for operating the system’s gateways, those links between the space constellation 
and terrestrial networks that would provide the primary operating revenues. All 
the critiques pointed to how Motorola had not fully laid out or assessed the con-
text in which investors might commit to the project—either as to the characteri-
zation of the market, in the terms of the key contracts, or in making the gateways 
viable business entities. The PPM thus, whether advertently or because of the 
formative, rushed nature of the effort, protected (and highlighted) Motorola’s 
interest as a supplier of hardware more than it sought to facilitate the creation of 
a multi-partner global enterprise.

The PPM did get revised, with another iteration in 1993 that addressed such 
issues, but the first cut captured that distinctive tension at the heart of the en-
terprise: was the idea of the global in the venture defined by the interests of a 
traditional multinational corporation or by a different concept of the corporate, 
a multinational partnership?

These conceptions, of course, overlapped. The strategic planning committee 
sought to balance such tension between founder and investor motivations, but 
focused more on the problem of positioning Iridium in the broader landscape—
of competing companies, of regulators, of media narratives of the global. In the 
“battle of the ink” it sought to “position Iridium as the privatized force of progress 
and competitiveness against the forces of the other side.”43 The group thus sought 
to recalibrate Motorola’s positions so as to better manage this larger competitive 
struggle. The “forces of the other side” were the several competing companies that 
though presenting themselves as entrants in the global communications business 
did not provide truly global coverage or had not presented business plans (however 
flawed) to the FCC in support of their technical concepts. The “other side” also 
and especially included Inmarsat and Intelsat, which were seeking to straddle 
their legally protected status as international treaty organizations and the lure of 
profits in the regime of private markets. The group’s aim was to make clear Iridi-
um’s superior offering, technically and as a business concept—and as a vanguard 
of a privatizing world.

At the same time that Motorola pursued discussions with Inmarsat to collab-
orate, the planners prepared to counter the maritime group’s exploratory entry 
into mobile telephony market, arguing that “Project 21 is a study concept, not 
a program for establishment of a system,” and that “Inmarsat has neither the 
authority under its intergovernmental charter nor the allocated funds to move 
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ahead with a program.”44 In October 1991, Motorola and Lockheed put together a 
glossy tutorial of low Earth orbit and geostationary communications, comparing 
each of the competitors—a presentation aimed at knocking down any potential 
support, especially for the state-centric Inmarsat, in the media and among polit-
ical decision-makers in the US government.45 This constituted a strategy, as the 
group stated it, of “creatively slipping through” the challenges posed by Inmarsat 
and Intelsat.46 Motorola did not have to pursue this strategy alone. As a signatory 
to Inmarsat, the US government had leverage in shaping that organization’s pol-
icy. Under the banner of the Washington Consensus, it, too, had a stake in helping 
Motorola navigate the changing boundaries between private and public entities 
and advance the ideological push toward privatization, thereby promoting the 
international interests of a US corporation and a new business sector—and it did 
so through the next several years.

But the crosscurrents of the global connecting Motorola, the US govern-
ment, and other international players brought forward other complexities. As a 
US-chartered corporation, Iridium, by law, had a key limitation for an entity with 
global aspirations: non-US ownership could not exceed 49 percent. In taking the 
corporate rather than a different organizational form Iridium would incur greater 
tax liability, losing the advantage of writing off “early year substantial losses.” 
Though US governmental entities provided a resource to support Motorola and 
Iridium interests, they also could bind corporate prerogatives: “regulatory juris-
diction of FCC and other US agencies is pervasive and will extend to all opera-
tions of the company, not just the US investors.”47 The corporate form, in a sense, 
reflected an earlier conception of nation-state and market, not yet fully adapted 
to the early 1990s global moment. Indeed, once investors came into the venture 
Iridium changed its form to a limited liability corporation (a form of partnership) 
and moved its country of incorporation to the Bahamas. This type of entity itself 
was a marker of period globalization, only gaining broad legal acceptance in the 
early 1990s for its greater flexibility in managing the finances of a transnational 
enterprise.48

Motorola’s standing and prior history with government programs, especially 
in black programs, could create complexities, too. Apparently in the fall of 1990, 
the renowned physicist Edward Teller and the physicist Greg Canavan (then 
at Los Alamos National Laboratory) approached Motorola on the possibility of 
“using the Iridium constellation as an earth sensing platform,” reasoning that 
“given Iridium’s simultaneous view of the entire earth, data . . . which had not 
previously been available [now] could be.” Their purpose was not clear, whether 
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such request to deploy infrared sensors fit into Livermore’s national security or 
sometimes civilian work, but they offered the instruments could provide data on 
“storm formation, real time crop assessment, etc.” Their proposal to piggyback 
on the satellite constellation was not the only one. A coalition of universities 
also asked to place a sensor on the system’s satellites for earth science studies on 
the ionosphere. In September 1991, Motorola convened both groups “to make 
detailed presentations on their sensor packages.” At the meeting the astrophysi-
cist Lowell Wood, at Lawrence Livermore National Laboratory and well known 
for his support of the Strategic Defense Initiative, reinforced the appeal of Teller 
and Canavan. According to Iridium’s notes of the meeting, Lowell indicated that 
“there would be considerable political support for the system if such [infrared] 
sensors were included,” but the “promised details of this support and how it 
might help us at the FCC did not materialize.”49

Then just after the meeting with Wood, James Frelk, director of the Office of 
Space Commerce, Department of Commerce, approached Motorola to make a 
similar request, but with a different motivation: Vice President Dan Quayle was 
in favor of “private enterprise taking over the Landsat mission of NASA and that 
Iridium could prove Quayle right in his claim that the new $300M Landsat satel-
lite NASA is requesting is not necessary. He indicated that if Iridium was to add 
such a sensor capability the FCC would surely support the system.” After these 
meetings, Eastman Kodak, long affiliated with intelligence programs, had sched-
uled a visit “to discuss leasing space and lines on Iridium to collect and distribute 
sensor data.”50 These various requests from well-connected political actors led 
Motorola and the strategic planning group to give this idea serious consideration. 
The latter group decided to include the possibility as a potential rhetorical ad-
vantage in its effort to pitch the new venture, with its positives as “may provide 
information of value to man” and “may result in support for worldwide MSS 
allocation.”51 But the engineering risks were perceived as too great; not least, 
the Iridium board likely would react negatively to US government involvement. 
None of the proposals were developed.

All these various discussions highlighted the shifting and muddy character 
of the state-market boundary, in fact and rhetorically, as it played out across a 
spectrum of governmental agencies and their distinct interests. As indicated by 
the actors, the stakes were high, tugging between the powerful political leverage 
of defense elites and the enhanced emphasis on markets in top-level policy. Such 
requests forced Motorola to sort through how to respect its old government alli-
ances, yet move forward with its global market ambitions, especially so as to cre-
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ate a framework that engendered trust among non-US investors. To make the sat-
ellite constellation an extension of the US defense and intelligence establishment 
just as Motorola was courting Russia and China to join the project ran against the 
grain of the venture as an emblem of a new, transnational market world. 

In the fall of 1991, as WARC loomed, the strategic planning group focused 
on clarifying Iridium’s core messages, as a proactive measure to draw investors 
and as a way to deflect expected critiques from their corporate competitors and 
the FCC. These clustered around three ideas at the heart of the enterprise since 
its inception: “global handheld telecom,” “mastering the trend toward mobility,” 
and “profiting from liberalization.” The PPM was a thick, detailed document, 
with detailed appendices; it needed a simplifying narrative for “our entire 
 industrial-corporate-investor-marketing team to see the ‘forest from the trees.’ ” 
That simplifying narrative took the form of a graphic (fig. 3.1) of three nested 

Figure 3.1 This graphic sought to highlight for potential investors and telecommuni-
cations regulators around the globe the ways in which Iridium would help them see 
the “forest from the trees” in the new political-economic landscape of the early 1990s. 
As exemplar of this new era, Iridium would help them “master” and “profit from” the 
trends toward global reach, economic liberalization, and increased demand for mobile 
technologies. William English, Oral History Working File



106  A Telephone for the World

concentric ovals. The state-owned PTTs ( referenced here by their alternate des-
ignation, public switched telephone networks or PSTNs) occupied the center, 
with Iridium enveloping them, and then the context of global reach, mobility, 
and liberalization surrounding both. Iridium thus was to be a mediator between 
the old world of state-organized communications and the border-hopping global 
world of the 1990s. Iridium would help the PSTNs “master” and” profit” from 
these “interdependent prevailing trends.” For the group, such characterization 
solidified the way to address Iridium’s several, primary constituencies (fig. 3.2). 
For the industrial and customer communities, such rhetoric was to say “it’s real, 
it’s now, don’t miss out.” For the regulatory community, in the United States and 
internationally, it touted “privatization benefits us all” and as corollary the state-
blessed Inmarsat “is playing unfair” in using its position to compete with pri-
vate firms. And with prospects looking good for securing spectrum at WARC, the 

Figure 3.2 In pitching a product that would not be realized for several years, Iridium 
needed to shape the perception of its effort with the financial community, potential 
customers, and telecommunications regulators in the United States and elsewhere. 
This messaging combined braggadocio (“spectrum coup worth billions”) with grievance 
(“Inmarsat is playing unfair”) and the period’s enthusiasm for the market (“privatization 
benefits us all” and “it’s real, it’s now, don’t miss out”). William English, Oral History 
Working File
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message to the financial and investor community was “Iridium’s spectrum coup 
worth billions.”52

As Motorola and Iridium went to WARC in February 1992 they had in tow this 
complex of issues and associations—ranging from details of contract terms and 
corporate law to the multifaceted messiness of implementing neoliberal policy 
in national and international forums. To this point, most of Motorola and Iridi-
um’s focus was on establishing the bona fides of the venture in the United States. 
WARC shifted that focus, pushing the US corporate conception of the global 
squarely into the international arena. It would bring to the fore the relation of 
the venture to the history of colonialism, its lines of force still prominent in the 
geopolitics of the early 1990s, and of its relation to the collapse of the Soviet Bloc. 
As the earlier discussion of the Washington Consensus suggests, also entangled 
in these relations was the US government, the dominant actor on the world stage, 
giving Motorola and Iridium imprimatur to serve as proxies for US interests. 
WARC—then the push to acquire investors for Iridium—stood as a test of the way 
in which neoliberal ideology might inform and shape the global.

World Administrative Radio Conference, 1992
The ITU originated in the mid-nineteenth century to address the nation- 

spanning challenges of communications by telegraph. In the post–World War II 
period, it was folded into the newly created United Nations, placing the organi-
zation not only in the context of First and Second World Cold War geopolitics 
but also in the intersecting context of decolonization.53 The tens of new nations 
that were constituted in the postwar years entered the framework of ITU deci-
sion-making, the most critical element of which was the consensual allocation of 
radio spectrum internationally. As already described in the Iridium case, though 
such decision-making focused on creating a coordinated regime for international 
communication, it also affected national schemas of regulation—they were an 
interlocking system. But, of course, not every nation or grouping of nations en-
tered this arena of decision-making on equal footing. As with other vectors of 
geopolitical power, the United States had significant clout, as did the European 
nations and the Soviet Bloc, to marshal support for their preferred positions on 
spectrum allocation.54 But such disparities in power were counterbalanced by 
the ITU decision-making process: each country had one vote and allocations re-
quired consensus agreement. This provided leverage for the new (mostly Third 
World) nations in dealing with the less numerous, more powerful Western na-
tions. With the history of colonialism still a tangible presence, this process estab-
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lished a dynamic in which First and Third World interests were contested and 
found accommodation. It was through WARC, held roughly every three to five 
years, that this tangle of geopolitics, history, and negotiations of power was most 
acutely engaged: at any given conference final, consensus decisions on spectrum 
allocation and use had the force of an international treaty. This fact intensified 
the stakes of each gathering, turning slices of spectrum into valuable, protected 
resources for those positioned to exploit or control them, whether government 
or commercial entities.

After the 1957 launch of Sputnik, WARCs periodically gave special attention 
to the question of space-based communications, the first instance of which oc-
curred in 1962. Its guiding perspective tracked that of the United Nations as its 
parent contemplated the development of spaceflight capabilities: that “explora-
tion and use of outer space should be only for the betterment of mankind and to 
the benefit of States irrespective of the stage of their economic or scientific devel-
opment.”55 This principle underpinned the establishment of Intelsat in 1964 and 
subsequently that of Inmarsat. In the 1970s and 1980s, space-themed WARCs fo-
cused primarily on communications through geostationary satellites—the bread 
and butter of Intelsat and Inmarsat. These two entities as UN-organized interna-
tional treaty organizations had as their very purpose to ameliorate and reverse the 
history of colonialism, but to do so through state-to-state engagement—a mirror 
of the modus operandi of the United Nations. Developed and developing nations 
were members, sharing an overlapping interest in creating a transnational com-
munications infrastructure that served both as an instrument of Western state 
and business ambitions and as a potential means of self-definition and modern-
ization for the Third World.

As a series of WARCs considered satellite communications in the period be-
fore the late 1980s, the organizing assumptions of Intelsat and Inmarsat helped 
to diffuse the inherent economic and political tensions of building and operat-
ing a transnational system—to at least address if not actually moderate the dis-
parities of power between the First and Third Worlds. WARCs then were more 
about confirming accommodations worked out in the context of day-to-day ad-
ministration and operations through Intelsat and Inmarsat than about resolv-
ing pent-up geopolitical tensions every several years. But within this paradigm, 
beginning in the 1970s, two vectors of change began to emerge. One centered 
on individual nations (and some regions such as the Middle East) seeking to 
develop satellite communications for their specific state interests, a prominent 
part of which, again, reflected the efforts of Third World countries to overcome 
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colonial legacies. The other vector came from the corporate world, which with 
the rising status of neoliberal ideology, sought to break down the favored position 
and advantages held by Intelsat as a treaty organization. WARC 1987 (the one just 
prior to WARC 1992) took up for the first time corporate-originated proposals for 
spectrum. These were from US firms (supported by the official US delegation to 
WARC) and the first foray into providing satellite-based mobile services, primar-
ily aimed at creating a global market for RDSS. Notably, all of these initiatives 
came from small start-up companies, not from major corporations. In just two 
years the Cold War ended, coinciding with the clear ascendance of the neo liberal 
turn to deregulation and privatization—the Washington Consensus outlined pre-
viously. With that turn, the role of markets and corporations—Fortune 500 cor-
porations such as Motorola—reconfigured the underlying geopolitical dynamics 
of WARC as a venue from negotiating state-to-state interests to states as media-
tors of corporate interests.

This background dovetailed with the preparations Motorola and Iridium made 
through late 1990 and 1991 to secure globally approved spectrum at WARC 92. 
Held in Malaga-Torremolinos, Spain, a coastal city on the Mediterranean, during 
four weeks from early February to early March, with a cast of several thousand, 
the conference was a bureaucratic convocation, defined by an elaborate structure 
of committees and processes to arrive at a consensus agreement on a multitude 
of proposals for spectrum allocation and use. More than 1,400 official delegates, 
designated by their respective governments, from 127 countries participated. The 
US delegation was led by Ambassador Jan Witold Baran (who at the time also 
was serving as general counsel to the Republican National Committee), with a 
supporting cast of about 50, composed of individuals from the FCC, the State 
Department, and the Commerce Department as well as selective representation 
from industry, including Motorola. But this mass of officialdom had a comple-
ment: an even larger number of non-delegate participants, primarily corporate 
representatives seeking to persuade delegates to take positions favorable to their 
interests. Motorola and Iridium had as many as 100 people at the conference in 
support of their issues.56 Though non-delegates were not supposed to intervene 
in the process of decision-making, as a practical matter they did, a natural out-
come of elevating market values, deregulation, and privatization as the path to a 
better future for international telecommunications. The participants recognized 
this WARC as a flexion point, in which neoliberal values supplanted those of 
traditional nation-state diplomacy, bringing in as a greater presence corporate 
promotion and lobbying. The result was a complicated mixing of official work  
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and extra-conference maneuvering for votes, with final decisions having the 
force of an international treaty.

Though the US delegation took as its primary objective Iridium’s call (as well 
as that of the other Big LEOs [low Earth orbits]) for spectrum, if Iridium was 
to acquire its allocation it would need to help organize support for this official 
position through the broader informal free-for-all surrounding the conference. 
As the pre-conference planning report noted, the landscape of policy-setting had 
changed, claiming that the United States “is in danger of losing its market-based 
power and with it, some of the enormous influence this country has enjoyed in 
international radiocommunications policymaking. The Europeans, for example, 
have shown an increasing unwillingness to follow the US lead in international 
spectrum policy.”57 WARC, for the leaders of the US delegation, was about pro-
tecting US power over international policymaking, the key means for which was 
to promote US-based technology and firms: “Without the new services made 
available by the new radio-based technologies, the US position as market leader 
could slip further, siphoning off business and innovation to countries with more 
flexible radiocommunication environments.”58 US state interests thus fundamen-
tally overlapped with Motorola’s objectives for Iridium—then the most dramatic 
statement of communications’ future possibilities.

But the question at WARC was primarily one of tactics, in particular (as the 
quote above noted), on how to respond to the increasing independence of Europe 
in setting its own interests, often different from those of the United States.59 Under 
the egalitarian “one country, one vote” standard of the ITU, the United States had 
to contend with a newly, unified bloc of 31 European countries (the Conference 
of European Postal and Telecommunications [CEPT] administrations) that in the 
1980s began to “formulate strong regional positions that were strictly adhered 
to at international conferences.”60 The tactic pursued by the United States, Mo-
torola, and Iridium was to court the support of countries from the Middle East, 
Africa, Latin America, and South America—both because the “numbers” were in 
these regions but also because of European reluctance to align actively against 
the preferred policy position of former colonies. The challenge for the United 
States and Motorola was to convince such countries to be supportive of their po-
sition. Their argument hinged on a line of thinking reminiscent of modernization 
theory: that the satellite constellation would provide an instant infrastructure for 
communications where none or little existed, providing the possibility of con-
necting those three billion individuals without service in the Third World to their 
nation, region, and the larger world. Such arguments were embedded in Intelsat 
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as well, but with Iridium the promise was for individual-to-individual mobile 
communications rather than state-to-state communications linkages—in short, 
to be closer to the vanguard of communications developments. The obvious re-
joinder, though, was to ask how each country might directly benefit, monetarily 
and socially, if it lent support to Iridium at WARC. This was a key question in the 
push toward deregulation and privatization. Intelsat had been set up to support 
national PTTs and provide a significant stream of local revenue; with Iridium, it 
was unclear whether it would augment that model or more likely undermine it 
without a compensating flow of income.

Through the course of the four-week conference the formal process of discus-
sion and position-taking interwove with lobbying. The conference had a hier-
archical structure composed of occasional plenaries, major committees such as 
“allocation” and “regulatory,” and a bevy of subcommittees such as “broadcasting” 
and “satellites” that dealt with the fine-grain of issues. The multiple agenda items, 
developed at pre-conferences, were dispersed down through the committees, at 
which the different national delegates read out their respective policy positions 
as well as responses to other national positions. As Martin Rothblatt recalled, del-
egates might say, “‘Our country believes frequencies should be given to Iridium,’ 
or ‘should not be given to Iridium’ . . . so the U.S. sent its proposals on Iridium to 
every country in the world. Russia sent its proposals on some shortwave modifi-
cations they wanted to make to every country in the world. So they come to the 
meeting with all the different countries’ proposals, and their own government’s 
view, in terms of ‘We like this. We don’t like that.’ ”61

As agreements were reached at the subcommittee level they would be sent 
up the chain to be voted on at a plenary. Proposals for which there was broad 
agreement or minimal opposition would get settled early in the conference, more 
difficult proposals at the very end. The work of the delegates, as Rothblatt noted, 
was “going on morning to night, late into the night, even. In parallel with this 
there’s five times as many non-delegates, private-sector people, who are all over 
the conference hall, and every time delegates walk outside, they pull them aside 
and say, you know, ‘I’d really like to point out the benefit of such-and-such a 
thing,’ and so there’s all of these lobbyists, in essence, who are outside trying 
to identify which countries are, like, against them and turn those countries to-
ward them, toward the view that the private interest has. And this is all with 
the blessing of the country of the private interest, because it’s making their job 
much easier.”62 For the US delegation, as with all delegations, this extracurricular 
process could help with its main objective: get US proposals approved. “And they 
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love it, to have the private-sector people helping them, because they can’t, you 
know, single-handedly hit a hundred countries, but having hoards of Motorola 
people going around telling [them], ‘Hey, we got Lithuania on our side.’ [They 
would respond] ‘oh, that’s great. They’re in the drafting group on this issue.’ ” As 
a complement to this ferment, corporations would “every night [put on] stupen-
dous parties and splashes, some of them extremely extravagant . . . every night, all 
of these delegates and all the observers, hangers-on kind of people, all converge 
on—they’re all pretty much, essentially, open parties—and spend three or four 
hours boozing it up, eating little, you know, hors d’oeuvres and whatnot, and 
continuing the process of turning people to their side.”

Many of the Iridium principals came to WARC: Ray Leopold, Durrell Hillis, 
and others from the Government Engineering Group in Phoenix; Motorola cor-
porate leadership, including John Mitchell; and, of course, the small core group 
of Iridium, Bob Kinzie, Jerry Adams, and Leo Mondale. For the engineers and 
the Iridium leadership this was their first WARC, formal and fluid as an event, 
expressive of the changed and changing contours of geopolitics—and fundamen-
tal to the future of the venture. The issue of spectrum for Iridium (and all the 
Big LEOs) was one of the most contentious—for its contrast with the interests 
of Intelsat and Inmarsat, the increased confrontation with Europe on a range of 
telecommunications issues, and the uncertainty of Third World countries as to 
the value to them of these private constellations. 

Just prior to WARC, Iridium prepared responses to likely questions that might 
come in media interviews, with “What benefits will Iridium provide to devel-
oping countries?” as one query. The answer focused on two issues, revenue and 
sovereignty: “developing countries will receive hard currency from foreign users 
. . . with which they will be able to subsidize local uses of Iridium [such as] emer-
gency and disaster relief services, government officials on travel, border guards 
and rural telephone booths, etc.” Moreover, all Iridium calls would pass through 
a nation’s own PTT, ensuring both maximum revenue and state control over Irid-
ium’s use within national territory.63 This response, with its calculus of “win-win,” 
stood as a near perfect mirroring of post–World War II modernization projects. 
In subsequent years, such financial consideration was bundled together with an-
other way to enhance developing countries’ self-sufficiency through Iridium: as a 
solution to “emergency and disaster relief services.” This was a constant motif in 
these kind of presentations by Kinzie and others—a not untrue statement but one 
that in its framing expressed a lingering paternalism toward Third World nations.

At WARC and subsequently, the assumption was that foreign economic in-



The Global and Iridium the Business  113

puts would fulfill or contribute to fulfilling core needs of individual developing 
nations. In contrast with modernization projects in the 1950s and 1960s, the 
difference now was that 1990s modernization strategy, grappling (still) with ob-
vious imbalances of power, was shifting to the auspices of the market, aided by 
state-sponsored institutions such as the World Bank and the International Mone-
tary Fund (IMF). Iridium was emblematic of such thinking throughout 1990s, es-
pecially as it sought governmental approvals for the effort. In 1994, in seeking to 
finalize FCC support, Motorola offered that “unlike geostationary systems, which 
concentrate coverage on their target markets within a limited footprint, LEO 
MSS systems will offer the same capacity and quality of service to developing 
countries as to the industrial world, including the people living in the rain forest, 
the vast deserts and steppes, and the polar regions.”64 To implement a fully global 
market regime was to make possible a political economic condition that would, at 
last, empower developing world peoples literally everywhere. But, too, Motorola, 
later in the report, noted that “lack of a telecommunications infrastructure is one 
of the most important disincentives to US companies from investing in develop-
ing countries,” and that Iridium and similar systems “can reduce this concern and 
change the cost-benefit tradeoffs in the calculus of U.S. corporations.”65

At WARC, Iridium also generated wrangles with other users of nearby spec-
trum, particularly radio astronomers and the Russian GLONASS system (Rus-
sia’s equivalent to the US GPS). Adding to these challenges was the confusion 
in ex-Soviet Bloc countries as to the wherewithal of their delegates to enter into 
binding agreements. Not least was the very idea of granting privately controlled 
spectrum on a planetary rather than a national or regional scale. There was, in 
short, a mix of political, conceptual, and technical issues that needed to be di-
rected in Iridium’s favor through persuasion and trading “I will support you on 
this, if you will me on that” tactics.

The apparent fulcrum in aligning support was the chair of the Morocco dele-
gation, Abderrazak Berrada. Educated as an engineer in Paris and serving as the 
chair of ITU’s International Frequency Registration Board since 1965, he was 
considered the leading authority on telecommunications matters by countries in 
the Middle East and Africa. Although the reasons are unclear, he decided to sup-
port the US delegation and Motorola’s position on Iridium, persuading countries 
from these two regions (not infrequently antagonistic to US interests at prior 
WARCs) to support the Big LEOs as well as maneuvering the Europeans to drop 
their resistance. A complementary factor came through Martin Rothblatt and his 
associate Noah Samara, a native Ethiopian, both of whom were seeking to gain 
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spectrum for satellite-based radio service in the United States, Africa, and Asia. 
Samara and the US delegation made an arrangement in which he would pro-
mote the mobile telephony satellite constellations to African countries and the 
United States would not oppose the satellite radio initiative. Samara and Berra-
da’s effectiveness, in part, and especially in the case of the latter, derived from the 
limited expertise in many of these countries to assess the ambitious US proposal 
and its consequences—they were trusted mediators. Incentive, too, came from 
Motorola. As a multinational corporation, with a variety of telecommunications 
interests from cell phones to infrastructure to military hardware, it undoubtedly 
offered tangible inducements in these other business areas to reluctant countries. 
But the underlying issue, against the still pervasive legacy of colonialism and its 
aftermath, was trust—Berrada and Samara provided it in sufficient measure to 
bring Iridium to the verge of success.66

As one of the conference’s most contentious issues, the vote on whether or 
not Iridium would gain its spectrum came down to the final plenary, a marathon 
24-hour review and vote on the numerous proposals. Walda Roseman, head of 
the International Office at the FCC and vice chair of the US delegation, saw the 
moment as a critical repositioning of the United States’ leverage in international 
telecommunications: “the maneuvering was extraordinary. It was high, high ten-
sion. The U.S. knew it was going to have to trust Berrada on this one to make it 
happen, and this was a very new experience for the United States—because the 
[United States] had gotten into a mode where the we-they was us, the U.S. and 
Europe, and they, the developing countries. We went in with a deliberate strategy 
to make we the U.S. and the developing countries, and as many of the developed 
countries as we could, but that the they was clearly going to be the block- European 
vote.”67 The vote was a “cliffhanger,” coming near the very end of the session, with 
delegates falling asleep at their desks in the main conference hall. The proposal 
for the Big LEOs was read and the chair asked if there were any objections; none 
were raised, as many of those who had stood in opposition were absent or asleep. 
Motorola and Iridium won their spectrum through a messy alliance with Third 
World countries and the fluke circumstance of a late-night vote. It reflected the 
historical moment’s brew of power disparities, geopolitical realignments, the 
turn to the market, and the (continuing) attempt of developing countries to as-
sert their interests. It highlighted, too, now that the valuable resource of a global 
spectrum allocation was in hand, the challenges the venture would face in raising 
capital and creating a business plan that could navigate the tensions of North and 
South, West and East.
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Fitting Iridium into the 1990s Global
The experience at WARC 92 revealed many of the specific issues and features 

of the 1990s that were shaping a US corporate-led global, animated by neoliberal 
ideology and its relevance to geopolitical action. One crucial vector was the inter-
dependent and overlapping interests of the US government (broadly across mul-
tiple departments and Congress) and US multinationals. Motorola and Iridium 
fit squarely into this matrix, but added something of special importance: the per-
ceived status of telecommunications as the critical means for facilitating politi-
cal freedom and economic uplift (a major emphasis of the OTA report prepared 
for WARC). The conference highlighted the power of this government-corporate 
collaboration, but also its substantive limits as Europe redefined its economic 
interests independently from the United States, as the countries of the former So-
viet Bloc sought political definition and developing countries pushed for greater 
geopolitical equity. To implement this US global, Motorola and Iridium needed, 
just as at WARC, the buy-in, in some measure, of these non-US actors. Thus, as 
the Iridium principals pivoted from the success of WARC, the development of 
the business was shaped fundamentally by this engagement between the global 
as envisioned by the US government and Motorola and these many locals, each 
with distinctive national or regional conditions and interests. As with WARC, 
too, this was not a matter of imposition. In a market context, especially, these 
relationships were partnerships, but not the kind in which all the partners pos-
sessed equal power. Motorola, through its standing as a leading, deep-pocketed 
US technology firm, in its de facto alignment with US policy, and, of course as 
originator of the venture, was the dominant presence.

In concept, this dynamic is closely aligned with Geir Lundestad’s thesis about 
US geopolitical power captured by his phrase “empire by invitation,” a character-
ization that he saw as especially applying to US-European relations in the first 
years after World War II. But he also offered it as descriptive of the role of US 
power throughout the twentieth century. The “invitation” came either tacitly 
or explicitly from those that saw the presence of US power as in their national 
interest. In the context of the early 1990s, the US commitment to the Washing-
ton Consensus, and Iridium as a global venture, such an “invitation” occurred 
through market-based and legal negotiation among Motorola, potential non-US 
investors, and national governments. Even when investors felt leeriness at Mo-
torola’s intentions, its perceived corporate power and its alignment with US state 
interests proved potent. Iridium as a project, at the vanguard of a global transfor-
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mation in communications, seemed a critical means by which to participate in 
US power and technological innovation in service of one’s own interests.68

This balancing between global and local, between Motorola and other in- 
vestors, played out through a series of steps that defined Iridium, structurally  
and conceptually. The two most significant were the tasks of securing investors 
from different regions of the world and then having these investors establish the 
gateways that would connect the satellite constellation to the traditional switched 
telephone system and cellular networks in various regions of the world. A central 
part of signing on as an investor was to take on as obligation the creation of a 
gateway as a separate business that would conform to Iridium’s business goals; 
each gateway, in essence, was a franchise. The gateways thus were a patchwork 
of “locals” that, in theory, would deal with the distinctive business and political 
conditions in their domain of operation, which then fed back into the “global” 
purpose of Iridium the business. Each gateway, as a business goal, had to arrange 
for service providers to sell the Iridium service, as well as agreements with cel-
lular providers to arrange for “roaming” between Iridium and cellular networks. 
Each gateway, as a political matter, had to get national approval for use of the 
WARC-approved spectrum—just as Iridium had to do with the FCC. For these 
tasks, the presumption was that a local (or at least regional) entity was signifi-
cantly better positioned to facilitate the necessary business and political actions. 
Once the system was operational, all of this was a preamble and supportive of 
the main task: to acquire customers willing to pay the cost of an Iridium phone 
and/or pager as well as airtime charges.69 This structure, this specific conjoining 
of local and global, had as a critical feature a traditional organizational trapping 
of a corporation: a board of directors. Investment in the venture, in addition to 
acquiring a gateway, earned a seat on the board and thus participation in the 
management of the company. It was this feature that in 1998 enamored WIRED 
magazine and led to its effusive characterization of Iridium as the emblem of a 
new era of pan-national corporations.

What made the effort distinctive was not its textbook business structure but 
its particular marriage of the local and the global. Embedded in this framework 
was Motorola’s dominant position in the venture—as originator of the idea, by 
virtue of its already sizable expenditure of funds and by its positioning as holder 
of the critical technical expertise and as designated producer of the entire sys-
tem: satellites, gateways, and phones. This disparity among the partners was only 
reinforced in the investment stage as Motorola held the largest ownership share 
of the venture (declining over time from more than 50 percent to 18 percent, 
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even then more than any other investor). As the venture matured through the 
1990s, with investors assembled, the tensions built into this arrangement grew 
more pronounced, separating Motorola’s interests from those of its financial part-
ners. Adding to such tension was an issue that had not been fully assessed as, 
post-WARC, Motorola sought partners: could the several locals, especially from 
less-developed countries, that invested in Iridium effectively fulfill the business 
mandate expected of a gateway owner and operator? As evidenced by WIRED’s 
“united nations” gloss on the project, Iridium carried an image of beneficial 
collaboration. Yet, structurally, the venture held deep tensions that were both 
inherent in the 1990s global and proved fundamental to the venture’s eventual 
collapse.70

As Motorola and the core Iridium staff sought investors after WARC they had 
several guiding assumptions. Foremost was that the on-the-ground service would 
be available globally, mirroring the technical capability of the satellite constella-
tion. This stood in contrast with their primary competitor, Globalstar, which fo-
cused on service to the most-populated regions between the mid-latitudes, north 
and south. This meant that the venture needed investors who could fulfill this 
objective and thus were distributed geographically, covering the major regions 
of the world. This desideratum led to one of the colorful, pell-mell, time-is-of-
the-essence undertakings of the venture—of the Motorola and Iridium princi-
pals embarking on a frantic transnational quest for investors. Investors not only 
had to be acquired, they had to be acquired as quickly as possible to sustain the 
credibility of the project. Durrell Hillis, Leo Mondale, Ray Leopold, Mark Ger-
censtein, Bary Bertiger, Bob Kinzie, and John Mitchell spent much of 1992 and 
1993 on airplanes, pitching the venture using the core arguments of the PPM as 
an outline of its potential value—generally a mix of local benefits such as en-
hancing telecommunications infrastructure to being part of the vanguard in a 
key area of technology development.71 For the principals this was an exhilarating 
if exhausting exercise, moving from the original abstraction of the global to its 
materialization in equity and a set of investor relations. But the results of this 
process—never certain of success until the last investor was brought on board—
revealed the idiosyncratic, historically grounded nature of composing the global, 
both as to US geopolitical positioning in the wake of the Cold War and Motorola’s 
specific resources as a multinational corporation.

This can be seen through the lens of another desideratum in raising capital 
that overlapped with the preceding: to acquire investment from leading tele-
communications companies (say, AT&T and its rough equivalents elsewhere), 
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whether private or state-controlled. This, again, reflected Iridium’s awareness 
that it needed to create an effective interface between its service and potential 
customers. As the search for capital intensified in 1992 and 1993, the second 
hoped-for aim did not materialize. Motorola pitched such firms, in the United 
States and elsewhere. AT&T, for example, saw little upside in relation to its es-
tablished business, nor did France Telecom, which saw its interests through the 
lenses of national advantage and of the European position vis-à-vis the United 
States. Such results left Iridium with a void in a critical area of business expertise. 
Motorola and Iridium thus had to set their sights on investors less experienced in 
telecommunications or who had no experience at all but were enamored of Mo-
torola’s record of success and had a desire to be part of a US-led, high-technology 
venture. Many of those who came to invest already had worked with Motorola 
as partners or customers in other parts of its technology portfolio, especially in 
Asia, South Asia, South America, and Latin America. Investments from Japan,  
Korea, Thailand, India, and Taiwan came through such prior business relations; 
in only the case of Japan was one of the primary investors, DDI, involved in the 
business of telecommunications service and with a secondary position in the Jap-
anese market. Thus, on a critical issue of how Iridium, once the system was opera-
tional, would sell and distribute its offering, the venture was handicapped—many 
of its investors would be entering the relationship absent the requisite experience. 
This situation only took on a more problematic cast with the investments from 
Russia and China. Investments from both were considered essential because of 
their vast geographical areas as well as the post–Cold War perception of their 
market potential, then and in the future, as capitalism and quasi-capitalism rede-
fined the breadth of the geopolitical landscape. But in each instance the investing 
entities were specialists in launch vehicles—Krunichev for Russia, China Great 
Wall Corporation for China. In neither case were they experienced with telecom-
munications or with the day-to-day work practices of a corporation defined by 
Western business values. Other more savvy investors such as Sprint in the United 
States and Vebacomm, a German cellular firm, joined the fold, but their presence 
only highlighted the disparity in capability among the investors—a disparity that 
mirrored historical differences among First, Second, and Third World actors and 
of Motorola’s relations to each through the 1980s and 1990s.72

In 1993, Motorola and Iridium lined up the first $800 million in investments 
and another $800 million in 1994. This infusion of monies triggered the formal 
execution of two interrelated contracts between Motorola as engineering entity 
and Iridium as company. One was for Motorola to build the satellite system—
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spacecraft, control centers, and tracking and telemetry stations—and get it into 
Earth orbit. The other was, as the system was being launched, for Motorola to 
“maintain and operate” the system. Both of these activities had been laid out 
in the original PPM as part of the offering to investors and now, with funds in 
hand, their meaning was given full expression. The contracts signaled Motorola’s 
position as the source of technical knowhow, but they also opened a fault line 
in Iridium as business. Investors other than Motorola now controlled well more 
than half of the company, a circumstance that brought to the fore the tension 
between Motorola’s interests and those of everyone else as the venture moved 
forward through the next four years. 

This tension manifested itself in a variety of ways in key moments of 
 decision-making, especially as questions of finance, expertise, and business and 
institutional capabilities of the gateways became entangled. One of the first in-
stances was the execution of another contract in late 1994 and early 1995, the 
Terrestrial Network Development Contract (TNDC), which provided for build-
ing the gateway stations in each investor territory. This, too, as contained in the 
PPM, was presented as a requirement in joining Iridium—the gateways, after all, 
implemented a key feature of the system, the linkage of the satellite system with 
public switched networks, the space-based global with the Earth-based global. 
But the mechanics of that implementation had not yet been specified. Signifi-
cantly, the contract and its associated costs were not included as part of what 
the first two rounds of investment would cover. The gateways through their indi-
vidual investors had to bear this cost, independently and above their investment 
in Iridium, and convey those additional funds directly to Motorola, which, not 
surprisingly, would supply the needed hardware and software. Iridium was not 
directly involved as the gateways stood as separate businesses. The TNDC and 
the relations it embodied highlighted the importance of the gateways in Iridi-
um’s vision of the global but also its fragile manifestation—the unsteadiness of 
the gateways’ financial and expert capacities; Motorola’s seeming exploitation of 
the gateways as captive customers; and Iridium’s institutional structure, which 
relied on gateway investors but kept the gateways themselves organizationally 
distinct. Though a seemingly small episode in a longer story, the TNDC captures 
the messy, contested way the idea of the global was created in Iridium, a comple-
ment and contrast to the process of building the global external to the company 
through the FCC, WARC, the US State Department, and the WTO.

Such tension soon was thrown into higher relief. Though acquiring $1.6 bil-
lion in equity investment marked a critical milestone in the venture, Iridium 
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would need upwards of $4 to $5 billion more to reach commercial readiness in 
1998.73 These monies were to cover the full cost of the manufacturing and opera-
tions contracts as well as day-to-day business operations as the enterprise ramped 
up and added staff, going from tens of employees to hundreds. The bulk of this 
support was to come from the world of commercial financing through a variety 
of instruments: a bond offering, an IPO stock offering, and a bank facility (a line 
of credit)—in that order.74 For a large venture this progression from equity as an 
initial step to subsequent financing was typical. The key thing for the investors, 
especially those other than Motorola, was to have a clear narrative of the trajec-
tory of how money would be raised—to assure equity investors that their funds 
actually and effectively could leverage the business to fulfill its objectives. As Leo 
Mondale characterized it, “there had to be a story of how the first dollar would 
be raised and how the last dollar would be raised.”75

This was not merely about the sequence itself, but about how the different 
financial sources viewed the credibility of the venture; the step of raising equity 
in sufficient quantity provided the foundation for acquiring financing through 
bonds (and on to the next step). The critical planning in the company was to 
know in advance how much equity, measured against the business plan, pro-
vided a forceful argument to the bond community for arranging a bond issue. 
Given the venture’s multiple uncertainties, such an exercise, too, was to prepare 
the original investors for the possibility of asking for additional commitments of 
equity. To do such planning Iridium and Motorola, from the effort’s earliest days, 
arranged for Goldman Sachs to serve as financial advisor. Its analysis provided 
the basis for the amount of equity Motorola and Iridium sought from 1992 to 
1994. This judgment came to a head in 1995 as Iridium pursued bond financing, 
in which company executives organized a “road show” for various financiers, an 
effort that aimed to convince them to facilitate a bond offering.76 To the surprise 
of Motorola and Iridium, this appeal failed. The critique they received was that, 
not withstanding Motorola’s backing for the venture or Goldman Sachs’s analysis, 
the equity raised was insufficient to balance the multiple risks of a project that 
planned to build and operate a global infrastructure. Another infusion of equity 
needed to be raised to gain bond market support.

At this point in the venture not a single satellite had been built or a gateway 
emplaced, nor had the mechanism for key business functions such as billing and 
settlement of call charges been developed. Though substantial work had been 
done, especially on the engineering side, Iridium still remained largely a paper 
exercise, defined by its business plan and intangible assets such as spectrum 



The Global and Iridium the Business  121

allocation from the ITU and the FCC. Iridium’s leadership—Bob Kinzie, Jerry 
Adams, and Leo Mondale—viewed the “road show” defeat as a critical moment of 
reassessment and reorientation that intensified the fissures of the project. As the 
original investors reached deeper into their pockets—for another $300 million in 
funds—their self-conception of their position became clearer. Rather than serve 
as relatively passive participants whose managerial role was titular, they would 
have to be more active.

As with the original rounds of investment, these extra monies largely sup-
ported the costs of the manufacturing and operations contracts and thus, as be-
fore, passed through to Motorola—an add-on, at the same moment, to the costs 
of the TNDC, which the investors also incurred. The negative message from the 
bond community and the fallibility of Goldman Sachs in predicting that outcome 
made clear the investors had, at least in minimal fashion, to push for a greater 
managerial role in the venture. This was balanced against the structure of Irid-
ium, designed to have a strong, central US-based corporation supplemented by 
a dozen franchises that worked with Iridium on an episodic basis through board 
meetings and the like. This structure of center and periphery, with its echo of 
older colonial models, disadvantaged in other subtler ways the ability of the far-
flung gateways to participate in management—through the use of US forms of 
corporate governance, US contract law, and English as the dominant language of 
communication. Not least, it was balanced, too, as already noted, by investors’ 
lack of business skills appropriate to Iridium’s specific challenges as a globally 
defined telecommunications company. These events made the tensions in the 
enterprise visible and amplified their importance, but the Iridium structure did 
not facilitate their ready resolution.77

After the investors raised the additional capital, Iridium did succeed in arrang-
ing a successful bond issue. But as with the investors, the “road show” episode 
also changed the perceptions of Iridium leadership. To that point, external actors 
largely saw the company as an adjunct of Motorola, indicative of the origins of 
the project and its early development. In presenting the project to the scrutiny of 
the financial community, though, that changed. These external actors viewed the 
company on independent terms—as a separate company, defined by a specific 
profile of risk and reward. This changed perception shifted Iridium’s view both of 
the role of Motorola in the venture and of the investors. In pursuit of a business 
and conceptual notion of the global, Iridium had become factionalized. 

In this process, the special role of the finance community was crucial. Prior to 
the mid-1990s, assessments of the project rested primarily on trust. At the FCC, at 
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WARC, and with the original investors, the deciding factor in providing approval 
or funds was belief in Motorola’s reputation. In each of these venues, of course, 
Motorola provided substantiating details—but those supporting details came 
primarily from Motorola itself. As the venture had to explain itself to the finan-
cial community, the company’s structure, business plan, and claims of capability 
were, for the first time, subject to substantive, external scrutiny. From 1995 on, 
this scrutiny became a nearly daily fact of life for Iridium as the company raised 
additional capital from bonds, the stock market, and bank facilities. As it did, the 
financial community became part of the process of composing Iridium’s global, 
but in a way that had an ambiguous effect. It provided the critical resource of the 
venture—money—but at the same time the near constant pushing to have risks 
fully articulated and made visible intensified the pressures and differing inter-
ests among Motorola, Iridium, and investors (especially those outside the United 
States). Though financial documents identified numerous risks, highly relevant 
were those derived from the center-periphery model and the associated political 
and operational challenges posed by the periphery—those gateways outside the 
United States and Europe. But these internal tensions, visible and problematic, 
were heightened by one firm condition imposed by the financial community. In 
1997 and 1998, as Iridium arranged a series of lines of credit through Chase Man-
hattan and Barclays de Zoete Wedd, or BZW (the international investment arm 
of Barclays Bank), they set a decidedly less ambiguous requirement on Iridium: 
a mere several months’ schedule to meet specific subscriber and revenue targets 
once the business became operational in the fall of 1998.

Time always had been a critical driver of the project—as an abstraction of the 
market and its rigors, as an engineering and manufacturing ideal, as a benefit of 
the completed system in making the global an item of consumer control. Time, in 
the context of financing, though, became a kind of wall. If Iridium proved skillful 
enough it would circumvent this obstacle, or, if not, the venture would crash into 
an immoveable object. As Iridium moved to commercial operation, this unwieldy 
apparatus, designed to create a global service, through multiple moving parts, 
distinct in their post–Cold War configuration, distinct in their fragility, hoped to 
avoid that epic crash.



Chapter Four

“Freedom to Communicate”
Ideology and Culture in the Global

Freedom to communicate, anytime, anywhere
For the first time, Iridium shrinks the size of instant, reliable, truly world-
wide communication to fit comfortably in the palm of your hand. And with 
a single telephone number, it follows you from isolated regions to interna-
tional capitals, across borders, oceans, time zones . . . simply stated, there 
is nothing like Iridium. And for someone like you—who sees the world as 
one—there will be nothing in your way.

iridium advertising brochure, 1998

The half century since the end of World War II has been a period of un-
precedented American hegemony over the rest of the planet. The confident 
mobility and the implicit threat that go with an aerial perspective have 
helped give a face to that hegemony. . . . The United States has demanded, 
as a sort of natural right, that its citizens and media be able to pass un-
hindered across the borders of nations and continents. For fifty years, the 
assumed mobility of the view from above has been a virtually unavoidable 
component in a sort of unconscious popular cosmopolitanism, a set of 
expectations about the openness and submissiveness of the world that are 
shared widely even among Americans who never leave their country.

bruce robbins, global feeling, 1999

To wander onto the terrain of the 1990s global is to invite disorientation. Its 
media expressions and literature seem a jumble of outlooks—of promotion 

and critique, of declamations of control and unruly realities, and of totalizing 
visions and their limitations in an ever locally grounded world. These introduc-
tory quotes, nearly contemporaneous, offer a taste of these jostling perspectives. 
One highlights the confident entitlement of business-class travelers living in a 
capitalist world tailored to their needs. Techno-enthusiasm and a “master of the 
universe” vibe seem to promise smooth transit across the global stage. Yet hints of 
disorder come through in the acknowledgment of “isolated regions.” Unpredict-
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ability and risk seem to shadow the exhilaration of global motion “for those with 
nothing in their way.” In “seeing the world as one,” the text implies an alternate 
world that is not-one, of stratification between haves and have-nots, of a reality 
of locally grounded differences and opposition.

The other quote lays out a classic and germane critique, suggesting the  
post–World War II lines of power that have helped make that business-class vi-
sion seem natural. The handy organizing lens of hegemony, or empire resolves 
the churning of the global into neat familiar patterns of dominance and accom-
modation, of center and periphery. The Iridium story certainly offers good em-
pirical meat for this assessment. But here, too, the analysis seems tidy, leaving 
aside the actual functioning of hegemony and of US-style “unconscious popular 
cosmopolitanism.” The question remains: how might a ground-level view of the 
1980s and 1990s complicate this analytic and our understanding of the coursing 
flows of capital, commodities, signs, peoples, cultures, and the planet-embracing 
technologies of satellites and fiber-optic cables? 

The disorientation of the global, its slippery resistance to simple explanation, 
rests in its hybridity, of pushing Western constructs and actions into tension and 
confrontation with non-Western practices and ways of doing. In the post–Cold War  
period, this engagement takes place in a specific frame of ideology and practice, 
neoliberalism: a belief in markets as the preeminent mechanism for stimulating 
economic creativity, for promoting individual freedom and self- determination, 
and for achieving progressive social transformation. The market, rather than the 
state, exemplifies the quest for realizing Enlightenment universals and serves as 
the ideal for the regulation of the social sphere (as an inseparable adjunct of the 
economic sphere). Neoliberalism secures the standing of capitalism, but with a 
twist. It legitimated classic modes of dominance and the claim of their possible 
reconstitution into structures that enhanced the capacity of individual and com-
munity self-determination.1 Iridium’s moment in the 1990s thus was not that of 
imperialist enterprises in late nineteenth century or the 1920s. Different value 
structures were in play, ones that at least gave a rhetorical nod to postcolonial in-
dependence movements and the agency of non-Western actors. Institutions such 
as the United Nations gave substance (if only partial) to the transformation of 
pre–World War II patterns of imperialism. These political and institutional shifts, 
in turn, shaped and helped legitimate the rise of neo liberalism in the post-1970s 
period; both outlooks drew on, in somewhat different ways, the transnational 
cultural power of universalism. The deeper question that has preoccupied post-
colonial and globalization studies is whether Western leverage (primarily) oper-
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ated with hegemonic gusto (the first half of the neoliberal equation), or whether 
countervailing interests forced some kind of co-construction, of mutual agency, 
in which individual and communities shaped the global (the assertion of progres-
sive benefits in the second half).2

In broad, simple strokes one must draw into the frame a range of hybrid en-
counters. Developed countries conjugated in new ways with the less developed, 
some of which became robust members of a market-centered international 
order. Western, especially US, commodities and media products, with seeming 
relentlessness, penetrated nearly every national and cultural context. Diaspo-
ras of  peoples from nearly every less-developed region entrenched in the devel-
oped world. As capital, people, and images circulated and new zones of contact 
formed, the meaning of “nation” and “individual” were recast. In this recasting, 
as an important subplot, the military and the market accommodated and rein-
forced one another.

Enlightenment tropes circulated as universal standards of what it meant to 
be human and a citizen in the late twentieth century. In the 1980s and 1990s 
market era, corporations, those most interest-driven of creatures, came to stand 
for those ideals and to serve as emblems of progressive social transformation. 
Peoples still defined in some measure by the nineteenth- and twentieth-century 
legacies of European and US imperialism deployed those tropes differently and 
in tandem with this ethos—to resist and reframe their experience with the mar-
ket and reconfigure their own identities and aspirations. As the West’s markets 
and corporations flexed in new ways, the idea of Europe and the West became 
de-centered—the problem of the “local” stimulated a realization that Enlighten-
ment ideals were not “above history” but an accompaniment to the particularities 
of pre–World War II European expansionism. History itself as an intellectual 
construct became confounded (do the concepts and methods we have used to 
organize the past speak to a global period?).3 And, as indicated by the two intro-
ductory quotes, the global and its critique unfolded in unison. Everything seemed 
in flux.

But in what ways? In reflecting on Iridium’s ideology and image, one might 
echo the analysis of Bruce Robbins above, or like the French theorist Pierre Bour-
dieu argue that the posture of the 1990s global is captured in a simple equation: 
“Cultural imperialism rests on the power to universalize particularisms linked to 
a singular historical tradition by causing them to be misrecognized as such.”4 But 
does this view, with its proper emphasis on power as a critical lens through which 
to assess the period, address the central historical questions? How does power 
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operate? Who wields it and to what effect? Is it descriptively complete to suggest 
that power primarily manifests as an instrument of those classic actors, the state 
and the corporation, or, contrary-wise, as forms of resistance to those actors? To 
argue that ideals described as transcendent serve as a cover for baser designs?

Bourdieu’s larger body of work, though, raises an additional analytic problem 
in thinking about power and agency in the global. To draw on his and the litera-
ture of other critical theorists’ work on post–World War II capitalism, one might 
see the shifting, increasing flow of commodities and media signs as a prominent 
form of diffuse power, a field of daily experience sometimes aligned with but often 
distinct from the purposive interests of all political actors. Seen in this context, 
those transcendent ideals perhaps operate in a more complicated fashion, not 
merely as ideology flowing along the force lines of the imperial, but as beliefs 
adopted in many communities and used as intellectual and political resources for 
a variety of locally defined ends. Or, said slightly differently, and adapting Daniel 
Bell’s argument in The Cultural Contradictions of Capitalism, culture (as a system 
of values, practices, and signs) might both serve and muddle the capitalist enter-
prise.5 Agency and explanation in the global is not just a problem of applying a 
hegemonic analytic or of uncovering mutual agency and co-production, but also 
of this amplified condition of semiotic experience—what Fredric Jameson has 
called a “second nature.”6

From its inception, Iridium confronted as a foundational problem such in-
tersecting meanings of the global—and the fact that as a nexus for corporate, 
state, and media actions the venture was itself part of the very process of creating 
those meanings. This circumstance permeated the enterprise: in the design of its 
communications system, work practices on the manufacturing floor, corporate 
efforts to bring into the frame of planning the identities of Motorola and Iridium 
employees, the financial and political organization of the project (especially in its 
involvement of many non-European and North American investors), corporate 
lobbying to create favorable national and international trade and regulatory re-
gimes, relations with the US military, and as ideology and image. And when, on 
occasion, Motorola and Iridium had to define their view of the world explicitly 
they confronted an undeniable reality: that through this venture a major US cor-
poration was looking to extend its already multinational business interests into 
new realms—but in a landscape that both facilitated prior methods of power and 
reshaped them. The fluid nature of the 1980s and 1990s market-global allowed 
this reality to be framed in different ways, with different emphases. Image, ideol-
ogy, and business goals could be configured to make near-polar opposite messages 
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possible and plausible; sincere identifications with Enlightenment- oriented val-
ues and pointed ideological communications, reminiscent of earlier imperialist 
outlooks, both came out of the project.

This chapter explores these expressions of ideology, images, and culture and 
their connections to the global. The goal is not to provide a clear resolution to the 
disorientation sketched above, but to follow Iridium, to see these tensions in play. 
What follows is selective. Most of the historical evidence is US-centric, deriving 
from the actors at the center of this story. The views and actions of non-US partic-
ipants in Iridium have been harder to come by. It thus privileges the center over 
the periphery. Still even this truncated account can add something: those West-
ern actors—corporations and their nation-state partners— so central to our un-
derstanding of the 1990s global have not yet been examined in detail. The chapter 
offers three takes on ideology and culture in Iridium. The first considers Iridium’s 
treatment in the media, primarily in the press and the then emergent domain 
of the Web. A second looks at a Motorola-generated manuscript, co-authored 
by Robert Textor, an academic anthropologist, and R. S. Moorthy, the director 
of Motorola University’s Center for Culture and Technology, and developed in a 
succession of drafts over the 1990s, entitled “‘What Hath God Wrought?’: Antici-
pating the Human Impacts and Sociocultural Implications of the Iridium Revolu-
tion” (later retitled “The Iridium Revolution”). The third is the development and 
rollout of Iridium’s branding and advertising campaign in 1997–1998.

Iridium, the Media, and the Neoliberal Global
The history of the intellectual crosscurrents of the last decades of the twen-

tieth century only recently has begun to be mapped out, including understand-
ing how neoliberalism rose as an ideology and achieved a prominent position in 
Western culture, to detail those communities of discussion, institutions, individ-
uals, and media patterns that gave it life.7 One aspect of the ideological turn to 
markets has been sketched by Daniel Yergin and Joseph Stanislaw in The Com-
manding Heights.8 They offer an account of how market ideology gained traction 
in the politics of the United States and Europe through a network of academic 
advocates (particularly through the University of Chicago), conservative think-
tanks, and longstanding pro-business publications such as Fortune and The Wall 
Street Journal. International connections also were essential to this movement, 
as US-based academics assisted international organizations and advised on how 
to invigorate the economies of developing countries. Chile, prominently, became 
an example of the virtues of market ideology and practices as that country trans-
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lated its economy from a socialist to a capitalist model. The turn to the market 
thus was not just about how to organize the US economy, but an argument for 
reconfiguring the global landscape.

But market talk—despite its increased prominence in US electoral politics 
over the 1970s and 1980s—was largely a conversation and an ideological contest 
among elites, impassioned but largely abstract. Frederick Turner’s From Counter-
culture to Cyberculture suggests how 1960s counterculture thought, which placed 
a high value on romantic individualism and small-scale communitarianism, con-
verged with elite market talk to enrich neoliberalism’s intellectual ambit and so-
cial resonance.9 The vehicle for this convergence was personal computing—or, 
more specifically, the genealogy of this development, its strong sociological con-
nection to countercultural figures, such as Stewart Brand, and to countercultural 
networks and enclaves, such as the Well, the Whole Earth Catalog, and liberal- 
oriented universities.

As an emblem, personal computing performed double duty. It stood as an 
icon of the market, of individual and small group creators and entrepreneurs, of 
capitalism’s ability to generate the new, to transform and expand the range and 
quality of services and goods, to highlight technological innovation as a benefi-
cent engine for making an ever-better future. It thus aligned with the main tenets 
of the American business ethos. As the complex of personal computing activities 
moved from universities and home workshops to firms employing hundreds or 
thousands, it became part of the landscape of big business.10

But personal computing, trailing its countercultural roots, also connoted the 
non-market—of individuals and groups pursuing interests that transcended the 
grind of capitalism. This view seemed legitimated in that this culture embraced 
concurrently profit-driven action and communitarian ventures. In this symbolic 
frame, the market thus was merely a handy vehicle for promoting widened op-
portunities for collaboration and for individuals to shape their identity and place 
in the social order. Profit-making might be an end but also prominently a means. 
This strain of market ideology added a crucial element to neoliberalism, linking 
the market with notions of progressive social and political transformation. En-
lightenment universalisms seemed not just abstractions but realizable through 
the specific resources and practices enabled by personal computing. With its em-
phasis on the amplified potentiality of individuals to shape their own worlds, per-
sonal computing culture, too, gave a whole new edginess to market life. Partici-
pation in the market potentially was not just about a regular paycheck or being 
a passive consumer; rather, it held the promise of experimentation and explora-
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tion. It was vital and cool, an opening to new worlds. It was about being in the 
vanguard of social change, of being a new kind of citizen, of creating the future, 
not just on a national but on a grand international scale.11 Tinged with utopia-
nism, it took the totality of humanity as its possible field of action. This powerful 
sense of transformation, this seeming unsettling of established patterns of eco-
nomic and social power, elevated in importance a formerly little celebrated social 
group—the nerds. The nerds became the new every guy and gal, smarter perhaps, 
but driven by a humble small “l” liberal political ethic. Their emergence as social 
icon seemed to invite everyone (potentially) to the transformation party.12

The foregoing is not to say that elite and countercultural takes combined 
into a coherent ideology—the neoliberal was rather a constellation of positions, 
some quite contrary in their implications, but all of which took the market as 
a fundamental point of reference. Indicative of this was the generally positive 
cultural valuation of “high-tech,” particularly as the Cold War waned. This valu-
ation derived, in large part, from a longstanding fascination with the Cold War 
emphasis on innovation (even when tinged with fear or outright opposition); 
from innovation’s traditional perceived role in economic advancement; and, in 
the 1970s and 1980s, from high-tech’s role as a defining element in US standing in 
the international economic order. The origins and development of the Internet, 
from a national security tool to a signature symbol of the fusion of counterculture 
and the market, was an exemplar of this herding together of not fully compat-
ible value systems. The special emblematic status of the Internet and personal 
computing—the cynosure of high-tech—and their association with an ethos 
of progressive social possibilities muted the different genealogies and different 
purposes of other areas of high-tech. All high-tech—as covered by traditional 
media—seemed to benefit from a default view that it contributed to the social 
good, at least at first blush. Military-generated technologies, big business devel-
opments, and Silicon Valley start-ups all seemed variations on a fuzzy, neoliberal 
progressive theme.13

These positive attitudes toward business and high-tech, entwined and rein-
forcing, helped strengthen a long-appealing narrative in American life: of the 
business leader as a hero and as a beneficent shaper of the social order. By ex-
tension, the corporation in the neoliberal context possessed the same attributes. 
This cultural stance (while not without criticism or opposition) held extraordi-
nary sway through the exertions of a wide range of promoters—from business 
leaders themselves (including those in the information sector), to major news 
organs, to think-tanks, and to a vastly expanded business press. The latter tapped 
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into the rising tide of the neoliberal, creating and feeding an appetite for a liter-
ary genre featuring the exploits of CEOs, corporations, iconoclast innovators and 
marketeers, wealth-making, the next great thing, and the future as an unfolding 
terrain awaiting its techno-political possibilities. Such cultural leanings helped 
neoliberal luminaries such as Peter Drucker and George Gilder stand atop best-
seller lists and make business news a cable television growth industry. All this en-
chantment with business and business leaders during the 1980s and 1990s gained 
immediacy through a “by the people, for the people” practical development—
the shift from defined-benefit to employee-contribution, stock-based pension 
plans—making the market and market ideology an everyday, sitting-around-the-
kitchen-table preoccupation for many in the middle class.

From its inception in the early 1970s through its network of individual and 
institutional promoters, neoliberalism aspired to international legitimacy. The 
fall of the Berlin Wall in November 1989 raised the ideology to a new level of 
prominence, clearing the Soviet Union and its state-centered economic practices 
from the field of international competition. The moment was not lost on neo-
liberal exponents, one of the foremost of whom was Francis Fukuyama. His late 
1989 essay “The End of History?” gained near-instantaneous recognition as the 
signature statement of the triumphant standing of market-centered ideology.14 If 
taken at a news-bite glance, the essay’s argument could easily be misinterpreted. 
The “end of history” was not a seemingly weird philosophic statement claiming 
that human affairs, in their meaning or motion, had stalled or arrived in some 
static neverland. It was a historical claim that the more than century-long contest 
between capitalism and its principal ideological antagonists, communism and 
socialism, had largely evaporated. “History” now would be shaped by the unfold-
ing of one dominant ideology, rather than through a dynamic of conflict. In his 
somewhat stilted prose, Fukuyama offered that “the growth of liberalism seems 
to stabilize in the way one would expect at the end of history if it is underwritten 
with the abundance of a modern free market economy. We might summarise the 
content of the universal homogenous state as liberal democracy in the political 
sphere combined with easy access to VCRs and stereos in the economic.”15

Motorola unveiled Iridium in June 1990, seven months after the richly sym-
bolic Berlin event had cascaded through the transnational mediasphere. From 
its public debut, Iridium’s meaning was shaped by the cultural, ideological, and 
historical shifts and events of the 1970s and 1980s, accelerated by the disintegra-
tion of the Soviet Empire. The tangle of neoliberal positions all found a toehold 
in Iridium, making the project a handy symbol of the post–Cold War moment. Its  
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enamoring qualities abounded, with forward-leaning attitude as important as its 
practical goals and possibilities: 

• big technology (what’s bigger than the entire planet?)
• market actors supplanting the state in a signature area of national 

 technology—spaceflight
• an established Fortune 500 company that rolls the dice on a super- 

ambitious idea
• the “aha” inspiration for the project coming from three unknown engi-

neers working in the Arizona desert
• the project’s layers of daunting challenges, ranging over the technologi-

cal, bureaucratic, and political
• internationalism on steroids, even drawing former Cold War adversaries 

into the embrace of a US capitalist enterprise
• putting an exclamation point on the booming, utopian obsession with 

communications by offering a fully global network for individual users 
on the move

Knowingly and unknowingly Iridium’s leadership tapped into the prevailing 
cultural currents—as did those who reported on it through the 1990s. Motorola’s 
public rollout of the venture in June 1990, covered in chapter 1, captured this mix 
of connections to period fascinations and set the tone, supportive and critical, 
of media coverage in ensuing years. The four press events held simultaneously 
in London, Melbourne, Beijing, and New York City composed a tableau of the 
moment, entwining the post–Cold War stance on markets, geopolitics, and the 
transformative possibilities of communications.

Adding to the “what to make of it” factor was Motorola’s political and pub-
lic standing in 1990. It had emerged from the 1980s as a poster child for how 
American firms might reinvent themselves in the face of intense global compe-
tition, particularly from Japan. In 1988, the company received the first Malcolm 
Baldridge National Quality Award, established in 1987 by Congress and each 
year presented by the sitting president to encourage extraordinary accomplish-
ment in improving manufacturing techniques and quality control. Linked to this 
achievement was the company’s striking success in building and benefiting from 
the fledgling cellular telephone market—its “bat-wing” logo cell phones had be-
come an early icon of the consumer adoption of the technology. When President 
George H. W. Bush campaigned for reelection in 1992, he made a point of visiting 
a Motorola plant in Schaumberg, Illinois, home of the company, to make a pitch 
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for his Agenda for American Renewal, a response to a then weak economy. In a 
speech at the plant, referring to the award and the company’s national and inter-
national business triumphs, Bush offered:

if [we] use this as a microcosm of our country, they’re [Motorola workers] writ-
ing the future for our whole country, the future for the United States of America. 
What you are doing is the perfect putdown for the professional pessimists, the 
doomsayers, some of whom say we cannot compete in a changing world. And 
you’ve taken the challenges of this new world, and you have done what Amer-
ica has always done—reinvented them as opportunities for yourselves, for your 
families, and for every single American.16

Although expressed in 1992, this sentiment (with allowances for inflated pres-
idential campaign rhetoric) reflected Motorola’s high standing in elite political 
circles and with many consumers.17 These perceptions of Motorola only added to 
the stakes and geopolitical issues that circled around Iridium’s public unveiling 
with splashy media events in signature global cities.

As outlined in chapter 1, the geospatially distributed four-events-at-once dis-
play garnered an enthusiastic media response—even if accounts did not quite 
know how to focus their narratives and settle on defining metaphors. In linking 
science-fiction visions (with a dash of techno-religion) to Iridium, The New York 
Times came closest to capturing the range of meanings embedded in the project, 
tying together themes of the global, relentless innovation, and the centrality of 
markets and corporate-driven leadership:

The small and portable telephone that can be used anywhere on earth has been 
a staple of science fiction and a Holy Grail of telephone engineers for several 
decades. Today Motorola Inc. will become the first company in the world to an-
nounce plans to build and operate such a phone system . . . a 25-ounce handset 
that would fit in an overcoat pocket and could allow the user to make and re-
ceive calls from the North Pole to Antarctica. . . . Motorola is the nation’s third 
largest electronics company . . . and is known for its technological wizardry in 
developing mobile communications products.18

Motorola itself sought to sustain this type of narrative. Soon after the public roll-
out it embarked on an advertising campaign featuring satellite graphics and made 
an explicit connection between the company’s international reputation in com-
munications and the new venture: “Our experience in committing to new ideas 
gives us the conviction to act, filling the needs of a fast-moving world. . . . Our 
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satellite-based Iridium system is intended to bring personal communications to 
every square inch of the earth. Today’s surprises are tomorrow’s businesses. For 
us, and for our customers.”19 In early 1992, the Times returned to Iridium, noting 
that the project “continues to engender both awe and skepticism. . . . Awe, be-
cause only a company of Motorola’s standing . . . would hazard so vast a project, 
a constellation of 77 satellites arranged in Copernican complexity. Skepticism, 
because even Motorola might not solve the daunting financial and technical 
problems of building an airborne A.T.& T. and then finding customers for it.”20 To 
emphasize the venture’s forward-looking-ness, the author quoted Iridium Chair-
man Robert Kinzie: “This is not just a phone; it is a vision.”21

But most early media accounts, including that of neoliberalism booster The 
Wall Street Journal (which carried the Motorola ad), focused tightly on typical 
business factors: the risks, the technical complexity, the cost, and the bureau-
cratic and political hurdles. Such accounts acknowledged that the undertaking 
was novel and big, yet wondered how the venture might fare in the real world, as 
it had to grind from concept to operational fullness. Such renderings were less 
about skepticism derived from careful analysis than an indicator of how global 
market talk had become natural. Even new, dramatic initiatives such as Iridium 
were assessed against this cultural backdrop. Too, such reporting reflected a 
muted corporation-as-hero narrative—to reach a goal the protagonist must first 
pass through travails, surmounting and succeeding or faltering and failing. This 
journalistic mode was commonplace during the 1990s, but shifted over time. As 
Iridium unfolded and began to make progress in addressing its multiple chal-
lenges, neoliberal enthusiasms began to cohere into a more dramatic and ener-
getic narrative.

In part, this was due to other corporate competitors entering the satellite tele-
phone fray, intensifying and making more real those neoliberal themes linking 
the global, markets, and individual empowerment. Another was the emergence 
of even more grandiose space-based proposals to provide high-speed data (not 
merely voice) services to users around the world. The foremost of these was Tele-
desic, announced in 1994 and backed by outsized business-cum-mass culture per-
sonalities Bill Gates and Craig McCaw. Their project, in particular, signaled the 
rapid ascendance of the World Wide Web, the friendlier, more engaging, adap-
tation of the Internet. As Iridium did for cellular telephony, Teledesic, with its 
promise of planetary coverage, heralded the possibility of bringing the benefits 
of networked personal computing to users everywhere, adding symbolic heft to 
the Web’s potentiality for social transformation. The rise of the Web fostered 
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new genres of information-sharing and discussion—bulletin boards, chat rooms, 
and specialized, dedicated websites such as Slashdot.com and Motley Fool—that 
energized connections among computer-based communities, nerd passions, 
technology, and markets.22 Iridium was part of an evolving story. Despite its ob-
vious genealogy in big business and Cold War technical capabilities, the project’s 
symbolic resonances—within Motorola and Iridium and the popular media—
found stronger harmony with those counterculture values that inhered in the 
Web world.

No publication captured and gave expression—as boldly and broadly—to this 
assemblage of commitments, values, and excitements better than WIRED mag-
azine. Founded in 1993, the publication was the creation of old counterculture 
hands, including Louis Rosseto, who claimed that the 1960s icon Rolling Stone 
magazine served as a template.23 WIRED made explicit neoliberalism’s fundamen-
tal appeal: that the cocktail of markets, technology, and individualism fed on 
deep, compelling emotions—of individual and group identity–making and of a 
sense that those in the know (WIRED readers and their social kin) were fashion-
ing a new historical era. They were pioneers, tilling a new land with new tools, 
making a new culture.

In its first year the magazine turned its attention to Iridium, publishing a 
feature article by Joe Flowers, entitled simply “Iridium.” But the first paragraph 
showed the WIRED narrative style, a hip fusion of technical and business doings 
with questions of their meaning for the social and personal:

As big business goes, it doesn’t get any bigger. Imagine a 66-satellite system of 
such stupendous ambition that you can phone anyone, anywhere on the planet, 
even if that person is standing in the middle of the Sahara, or Antarctica. Cost: 
$3.4 billion. Players: Motorola, the big Japanese electronic companies, dozens 
of local PTTs [Postal, Telegraph, and Telephones], an alphabet soup of national 
and international regulatory bodies. Here’s the story of a dance that tells us a 
lot about who we are, what we expect, and how we deal with change at the end 
of the millennium.24

Then with a passing pop culture reference to Dick Tracy’s wrist phone, the au-
thor, in a careful blend of tongue-in-cheek-ness and acceptance of the cultural 
assumptions of his WIRED audience, laid out a view of life in the global: 

But worse than that, a cellular phone can’t easily leave town. Mine won’t work 
at all in that big nothing on the drive to Las Vegas. I could be out of touch for 

http://Slashdot.com
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hours. If I take the phone to another city, I have to set my phone to “roam” and 
pay extra. If I go to Europe, the phone won’t work at all. . . . And even worse, 
someone who wants to call me has to know what part of the world I’m in. This 
can be a real problem. No, I’m with Tracy—I want a real phone, something I 
can toss in the pocket of my genuine Banana Republic photojournalist’s vest 
and take anywhere. I want my agent to dial my number and get me, whether 
I’m chatting with roustabouts in the oil fields of Kazakhstan or sipping kava in 
the Friendly Islands.

But such a narrative, of course, was not about the expectations of the author, 
but of his like-minded readers:

I know this problem worries you, too. I can feel your frustration, as you wander 
the tombs of Monte Alban without any idea what the Nikkei’s doing, or sit in 
traffic between Heathrow and Soho with no way of dialing up Lagos.
 Have faith. You have not been forgotten. The big boys are working on it. 
Give them another five years, and your troubles will be over. You’ll be con-
nected, always and everywhere, clear channel, error-corrected, voice- and data- 
capable, page-able, locate-able, and encrypted—all with one phone number, no 
matter where you are. Ask and ye shall receive.25

This telling captured one thread of countercultural neoliberalism—a certain 
self-indulgence and a tendency to see issues of political economy as a distant 
sporting contest. The WIRED style gave great weight to revealing the structural 
and power dynamics of the global but deferred any judgment or critique. The 
author neatly synopsized Iridium’s transnational political maneuverings:

What’s really going on is something between a minuet and a World Wrestling 
Federation Monster Mash. . . . The dancers include all of the companies in-
volved [Motorola and the other companies proposing satellite telephony sys-
tems], plus the departments of state and commerce, the FCC [Federal Com-
munications Commission], various world bodies, a hundred or so national 
phone companies around the globe, commercial airlines, technology giants in 
Europe and Japan, rocket makers in Russia, and even radio astronomers. . . . 
The dance is political and corporate, but its realities can only be descried deep 
in the differing technical choices made by Motorola and its competitors. Each 
technical choice affects the business end; the business decisions push the poli-
tics; the politics mold the technology, around and around it goes.26
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What made a story like Iridium’s interesting was that all this churning involving 
the “big boys,” in effect, coincided, at least superficially, with countercultural 
support for techno-political transformations that seemed to facilitate individual 
empowerment. Missing were those 1960s countercultural questions that asked 
about modes of production and how the networks of power that enabled them 
shaped the political field. That type of critique would erupt, from other quar-
ters, as global trade regimes such as the World Trade Organization (WTO) drew 
deeper scrutiny and organized political protest.27

Media coverage (primarily newspapers and magazines) in the several years after 
this WIRED piece predominantly focused on discrete developments in Iridium—
investments, regulatory hurdles cleared, top management changes, launch agree-
ments with China and Russia, progress in satellite manufacture, and comparative 
takes on the project in relation to its primary competitor, Globalstar. In cover-
ing these developments, accounts often raised the question of whether the rapid 
deployment of ground-based cellular networks was undermining the business 
rationale for Iridium. This skepticism, again, reflected a “can the hero overcome 
travails to fulfill the quest and reach the goal?” But this plucking at the hero’s 
cape became muted as Iridium began a historic and impressive run of rocket 
launches beginning in May 1997 and continuing into 1998, creating in less than 
a year the biggest, most complex satellite constellation ever put into space. The 
New York Times 1990 headline “Science Fiction Nears Reality” received its book-
end complement in the spring of 1998 in an article entitled “Iridium Satellites 
Close to Girdling the Globe.”28 The market had achieved a communications feat 
that exceeded anything attempted in the decades-long history of state-sponsored 
space activity.

Alongside this more traditional reporting on Iridium, the venture also inte-
grated itself into the unfolding developments of neoliberal politics and culture. 
Responding to the dramatic spread of the Web and its burgeoning spectrum of 
international users, the company created a corporate website. This was a static, 
description-tilted presentation, but made especially concrete the striking array 
of international corporate and state investors in the project. More in active con-
versation with the cultural moment was an in-house corporate magazine, also 
established in 1996, first called Iridium Today, then renamed Roam in early 1998. 
In the business-enthusiastic 1990s, the corporate magazine was an expanding 
genre. And for good reason: it filled a hybrid space in which a corporation could 
attempt to appeal directly to potential customers, well-heeled travelers, and the 
media. In one literary stroke, it reached out to shape its base of consumers and to 
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introduce perceptions and symbols that might gain circulation in the wider flows 
of the media. WIRED magazine took note of this phenomenon and dubbed those 
corporate technology publications “gadget gazettes.” It described Roam as a cross 
between “Conde Nast Traveler and Forbes.”29

Love of the gadget as gadget was part of the magazine’s slant, especially in its 
first years. But as the name change to Roam suggests, it also attended to readers’ 
desires to link a “thing” to a complex of lifestyle interests and preferences. This 
was part of an attitude toward consumption that the Harvard Business Review 
dubbed the “experience economy”—consumers increasingly tended to see pur-
chases as opportunities to create a narrative about their own lives.30 As WIRED 
insightfully noted, for Iridium this taste for techno-fetishism combined with a 
salient fact:

In fact, if anything, Roam tries to generate demand where supply is as yet unre-
alized. It is a gadget gazette that is, so far, mostly a tease. . . . Not that one should 
underestimate foreplay as a primary component in commercial transactions.  
. . . If anything, the “experience economy” . . . is becoming more a part of our 
lives every day. The success of gadget gazettes is that they do what objects 
cannot: They put the product into a context, an environment that shows the 
product being used.31

Iridium played to this in a number of ways, including emphasizing the theme 
of wanderers-and-seekers who traversed the international landscape in search of 
meaning and experiences—achieved through intimate connection with choices 
in consumption. In this vein, the company sponsored the Iridium Adventure Se-
ries, which included the Eco-Challenge in Morocco, the World Championship 
Nippon Cup, and the Dakar Rally, tapping into the global-leaning consciousness 
of environmentalists and extreme sports enthusiasts.32 It also served as one of the 
sponsors for the Iditarod dog race. To appeal to another social niche the firm con-
vinced Neiman Marcus to carry the phone in its prestigious Christmas catalog, 
known as The Book. A Neiman Marcus spokesperson explained that the “offering 
is consistent with our desire to be associated with only the top products, services, 
and companies. Our customers are among the busiest most well-traveled in the 
world. They need to be in touch, no matter where they are or what they are 
doing.”33

As the last word in the phrase “experience economy” highlighted, narrative- 
centered consumption also was a statement about political economy. The Iridium 
magazine followed this thread, covering the middle registers of globalization that 
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did not typically surface in the major media. One type of social site instrumen-
tal in connecting the developed world and the developing world over issues of 
regulation and investment was the international trade show. Not atypical of the 
phenomenon and its value to Iridium was how this event was summarized in the 
magazine:

Film has Cannes, fashion has Paris, and telecommunications, of course, has 
Geneva. . . . Telecom 95 confirmed that the telecommunications industry is 
booming indeed. Nearly 200,000 people, including some 400 government 
ministers, 2,143 journalists, and thousands of others, descended on Geneva for 
the 10-day event. Nearly 800 exhibits from 46 countries were featured. The 
large ones cost millions and featured lavish displays, including laser shows, 
glass elevators, and waterfalls. For the uninitiated, it was difficult to see beyond 
the dazzle. One industry veteran was overheard debating the merits of un-
derwriting construction of a hospital instead of pouring funds into an exhibit 
booth that would be ogled and then dismantled eight days later.34

Without any sense of dissonance, the review continued: “Telecom 95 was dis-
tinguished by its international themes, including an opening ceremony speech 
delivered by South African President Nelson Mandela. His speech was an elo-
quent plea for including the developing world in the global information infra-
structure.”35

During the mid-1990s, Iridium Chairman Robert Kinzie traveled to and spoke 
at dozens of these conclaves in every region of the world. For example, in Sep-
tember 1997 he presented at the World Economic Development Congress a mes-
sage with the theme of “Developing Infrastructure in Asia.” Iridium had launched 
the first satellites of its constellation, poised to fulfill its global communications 
goal. In his speech, Kinzie offered that “Iridium and the other LEO [low Earth 
orbit] systems will come to stand for a new pan-terrestrial force: the power born 
of the fusion of peerless space technology with advanced land-based networks  
. . . ushering in the age of instant and unlimited information [emphasis in original].” 
That Iridium had investors from China, Taiwan, Korea, Japan, Thailand, Indone-
sia, and India gave special meaning to this transformation, representing within 
Asia a “new culture of visionary development,” a contrast with 1950s and 1960s 
modernization efforts. “Instead of depending on incomplete or overburdened 
terrestrial networks, Asians will be free to make calls and receive calls virtually 
anywhere, at any time,” whether as part of business, family life, or leisure if “hik-
ing through the Himalayas.” The result would be that “with Iridium and the next 
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generation of wireless technologies, the whole world is First World,” a seemingly 
at-last realization of decades of modernization efforts sponsored by the United 
States and Europe through the World Bank and the International Monetary  
Fund (IMF).36

These international extravaganzas revealed a deep tension in the day-to-day 
process of constructing the global. Corporate and consumerist excesses intermin-
gled with nation-straddling issues of wealth disparity and political equity. Gov-
ernment and international regulatory officials mixed with CEOs and salespeople, 
developed and developing worlds convening under the same big top. In pointing 
to the contrast of the “ogled” exhibition booth and the need for hospitals, Iridium 
marked the fault line that it walked. It needed the on-the-ground good will and 
political support of those in the developing nations and sought to use its lever-
age in national and international forums to adapt local and global structures to its 
benefit. Such thinking led to Iridium’s geographically diverse board membership. 
This balancing act was particularly noticeable in Iridium’s several-year relationship 
with the United Nations’s International Telecommunications Union (ITU). Their 
interaction began soon after the Iridium rollout announcement in 1990. The 
central issue was how a UN entity, which gave special weight to advancing the 
interests of developing countries, might adapt to the neoliberal agenda. By 1996, 
as Iridium’s manufacturing and launch preparations were well along, that ques-
tion had been answered completely. The ITU’s positioning helped legitimate the 
neoliberal as the primary path to enhance economic well-being transnationally, 
including developing countries—a supposition evident in Kinzie’s 1997 speech to 
the World Economic Development Congress. Iridium’s “gadget gazette” was there 
to share this convergence of interests with its readers through an interview with 
Pekka Tarjanne, secretary general of the ITU:

Iridium Today: What are your thoughts about the global information 
infrastructure?

PT: My favorite quote on the global information infrastructure—or the 
global information society, as some people refer to it—is that it is not 
global unless it is really global. And if we look at the world today, there is 
a growing information infrastructure, which is becoming more and more 
important. It’s the basic infrastructure of our information society. But it is 
not evenly distributed. We know that today, some two-thirds of mankind 
are outside of the telecommunications network. And so we are far from a 
global info infrastructure. But I think it is good to speak about globality, 



140  A Telephone for the World

because that ensures that we look at the globe as our market . . . and I 
have said that on the global level, the ITU’s role should be to make sure 
that there is global regulation whenever it is needed, but only when it is 
needed. Sort of a minimalistic principle.37

The secretary general, a representative of the non-market public interest on the 
international stage, invoked neoliberalism’s most basic tenet—“that we look at 
the globe as our market”—a view perfectly in keeping with that of Iridium.

Major media outlets in the United States reported on Iridium in snapshots, 
with respect to both its activities and their meaning. Iridium’s in-house publica-
tion captured a richer, if obviously slanted, view of the venture’s alignment with 
globalization’s main lines of power. Again, though, Iridium found its most adept 
scribe in WIRED—with its odd 1960s-cum-1990s counterculture interest in the 
big picture but muted concern for the real-world implications of the politics it 
so insightfully delineated. In October 1998, on the eve of the venture’s launch of 
service, a much anticipated moment of vindication and triumph for Motorola 
and its start-up, WIRED returned to Iridium in a prominent feature story entitled 
the “The United Nations of Iridium.”38 

In the years since 1993, when the magazine first assessed the venture, the 
neoliberal outlook had gained credence, symbolized, for instance, in the estab-
lishment in 1996 of the WTO, in the enactment of the Telecommunications Act 
of 1996, and as exemplified by the seeming “march of progress” advance of com-
munications technologies, particularly the exponential growth of the Web. In 
elite politics, Iridium had a ready connection with these developments. In 1996, 
echoing President’s Bush’s campaign stop at a Motorola plant, President Bill Clin-
ton toured an Iridium manufacturing facility in New Hampshire, the event a mi-
crocosm of the interconnections among the global, technology, and politics. The 
complex of associations was more richly evident in the staging of Iridium’s “cut 
the ribbon” inauguration of service in the fall of 1998, covered by Roam:

From the Rose Garden: At midnight Greenwich Mean Time on Sunday, Novem-
ber 1, Iridium became the first provider of global mobile-telephone services. 
Helping us launch this new era of global communication was U.S. Vice Presi-
dent Al Gore, who placed the first official Iridium phone call on the preceding 
Friday afternoon. Standing in the White House Rose Garden, the Vice Pres-
ident used an Iridium phone to call Gilbert M. Grosvenor, chairman of the 
National Geographic Society and a great grandson of Alexander Graham Bell. 
To mark the occasion, the Vice President greeted Grosvenor with the historic 



Ideology and Culture in the Global  141

words that Grosvenor’s great-grandfather had spoken to Tom Watson, his as-
sistant, when they completed the world’s first telephone call in 1876: “Watson, 
come here, I want to see you.”39

Gore’s pop culture association with the Internet only added to the symbolism of 
the moment, in which the global present was linked to and then distinguished 
from the past.

WIRED’s 1998 article began to connect all these dots of the global. The ar-
ticle began with—“it’s a bird, it’s a plane, it’s the world’s first pan-national 
 corporation”—then gathered its analytic stride:

The real importance of Iridium, however, transcends technology. Iridium is the 
world’s first pan-national corporation, a global partnership created, from Day 
One, without control by any one country. It takes that emblem of 20th-century 
capitalism, the multinational company, and kicks it into the next millennium. 
When a Coca Cola, Siemens, or Ford expanded overseas, ultimate control 
 remained—and profits were repatriated—at home. Iridium’s core identity is 
defined by its transcendence of national borders, a structure that is particularly 
post–Cold War. It’s a harbinger of what ever-less-restricted global free trade can  
bring about. If global privatization and the lowering of trade barriers continue, 
Iridium may well serve as a first model of the 21st-century corporation.40

Giuseppe Morganti, CEO of Iridium Italia (the business entity that ran the Irid-
ium gateway to most of Europe), drew the contrast between an imperial past and 
the neoliberal present: “Multinationals are comparable to the idea of national 
colonialism, where cultures are places to be conquered. Iridium is something 
that starts as a global entity.” The tail end of that analogy was left benignly un-
examined: what kind of power structure was the pan-national global, and how 
might one characterize collaboration and absorption in distinction from colonial 
control?

On the surface, it looked different and had the edginess and energy of a new 
social experiment:

Iridium’s partners are assigned territories to manage on their own, forming 
separate companies. Fifteen of these operations, with names like Iridium Italia 
and Iridium China, have been started—each independent, each with its own 
CEO and governing board. Four times a year, 28 Iridium board members from 
17 countries gather to coordinate overall business decisions. They meet around 
the world, shuttling among Moscow, London, Kyoto, Rio de Janeiro, and Rome, 
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surrounded by an entourage of assistants and translators. Resembling a United 
Nations in miniature, board meetings are conducted with simultaneous trans-
lation in Russian, Japanese, Chinese, and English. The translators, ensuring 
that there are no misunderstandings, transmit the proceedings while they 
watch on TV monitors in an adjacent room.

This description of organization and process was largely correct, but did not get 
at whether all the partners were equal and, especially did not examine Motoro-
la’s special standing as the initiator, largest investor, and critical provider of the 
billions of dollars’ worth of system hardware and software.

Despite a good feel for the global political economy, the author could not resist 
the neoliberal tendency toward the utopic; even the mundane mechanics of day-
to-day bureaucracy seemed fraught with social transformation:

[Arthur C.] Clarke’s vision of global unification is already under way at Irid-
ium’s board meetings, where the economic interests of diverse investors are 
branching out beyond the consortium itself. It’s an organic, bottom-up ap-
proach. With representatives from so many countries working closely together, 
Iridium is a matchmaker for introducing new pan-national businesses. Com-
pany board meetings coordinate global strategy; subcommittees do the grunt 
work—auditing the books, managing employee compensation, and fielding 
myriad financial questions.

Complementing all this collaborative activity at the top was the hands-across-
the-oceans work of engineering and project management: “the [Motorola] pro-
duction lines disgorged a finished bird [satellite] every four and half days, sealed 
it in a container, and placed it on the flatbed of an idling truck that drove it to 
California or Arizona, where a waiting Boeing 747 carried it to a launch pad in the 
mountains of Taiyuan, China, or on the steppes of Baikonur in Kazakhstan.” Cit-
ing Clarke as a promoter of global comity, the author quietly introduced a key as-
pect of Iridium’s global, utopian-leaning resonance: it was about outer space, our 
use and control of it, the possibilities it held for transforming life on terra firma; 
to get above the Earth was to enhance our ability to comprehend and change 
ourselves. The very act of getting above the Earth, to live and see through this per-
spective, made natural new forms of organization and production, the very thing 
Iridium represented. As with its socio-technical cousin, the Web, Iridium stood 
for the frontier, that social space that allowed pioneers to energetically converse 
with and reconstitute the culture of the status quo. And in the neoliberal moment 
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it was capitalism that opened further the channels of engagement between the 
frontier and the sedimentary life of the status quo.

Morganti, “an affable philosopher-businessman,” touched on one organizing 
motif of the global—given intensified, practical meaning by Iridium—the era-
sure of distance, upending a longstanding predicate of the human condition. 
“This is the first civil application of the global village. This is a historic event. 
From the prehistoric period, from creation, it is the first time that mankind can 
overcome any problem of distance.” As a coda to the article, the author linked 
this philosophic claim back to the corporation-inflected present: “Whether Irid-
ium succeeds or fails in matching the expectations in its business plan, it has 
changed the world’s perception of the inaccessibility of space and led the way 
toward creating corporations ever more disassociated from national identity and 
geography.” This kind of talk and the WIRED article represented the highest tide 
in assessing Iridium’s meaning. Within several months the venture crashed from 
high expectations to the ignominy of bankruptcy court.

The Problem of Culture in the Global: Universalism and  
Liberal Democratic Ideals Inside Motorola and Iridium 
In the 1980s and 1990s, the ever-expanding reach of the media became its 

own story and preoccupation—in the public and in academia. Images and text 
circulated, through traditional media, satellites, and the Internet and Web, from 
developed to developing countries and in national and regional constellations of 
distribution, in the Middle East, Asia, and South America. As suggested in the 
prior discussion, these developments were one impetus to an increased interest 
in culture as a descriptive and analytic problem, especially as to how to under-
stand the jostling of ways of life entailed in this media condition and in the prac-
tices of transnational business. The attention to culture—in Western academia 
and business—was grounded in a widely perceived problem: how to reconcile 
Enlightenment universalisms, particularly the foundational ideal of autonomous 
individuals, with respect for local cultural commitments organized on other 
value assumptions. It was a problem born of the running together of decoloni-
zation, with its ethos of rebalancing the power relations between developed and 
developing countries, and globalization’s robust forces, which gave new emphasis 
to that challenge of rebalancing.

This section looks at the problem of culture in the global as seen by Motorola 
and Iridium. At Motorola, these issues were central to two undertakings. One 
was through an unpublished manuscript entitled “The Iridium Revolution: An-
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ticipating the Human Impacts and Sociocultural Implications of Global Personal 
Connectivity.” The other was through the production of a Motorola-published 
volume on ethics, Uncompromising Integrity: Motorola’s Global Challenge. At Irid-
ium, these issues were captured in 1997–1998 in the conceptualization and exe-
cution of an advertising campaign to promote the inauguration of the new global 
service in November 1998.

This broad scope of the culture problem led Motorola to make an organiza-
tional and intellectual response that was part corporate and part academic. As 
noted in chapter 2, the corporation, nearly contemporaneous with the decision 
to undertake Iridium, established Motorola University. In deploying the rubric of 
higher education, the university signaled an attempt by the corporation to raise 
awareness among engineers and managers of a particular set of problems that 
confronted the organization as a transnational actor and to take the initiative 
in organizing a response. These problems centered on the perceived centrality 
of process to corporate success in the competitive landscape of the 1980s and 
1990s—process in the traditional sense of striving for efficiencies in manufactur-
ing practice and in every aspect of corporate systems and day-to-day practices of 
doing. In the transnational frame, though, process had overlapping inward and 
outward aspects, reflecting the perceived closer linkages between production and 
consumption, between the inside of the corporation and its many points of inter-
action across the world. Process—how things are done and by whom—brought 
into the foreground the performance of corporate work in multiple “heres” and 
“theres” and in the increase and importance of exchanges among corporate staff 
and of corporate staff with myriad external actors. The focus on process was not 
just about streamlining structure or mechanical flows but also embraced the 
value systems and presuppositions of individual company workers (as varied as 
the many nations and communities within which Motorola operated); their rela-
tions with the corporation; and the exchanges of corporate workers with all those 
with whom they came into contact—everywhere. In short, process—calibrating 
process in the global age—also was fundamentally a problem in culture, of those 
pervasive and changing currents that shaped individual and community orienta-
tions to the world. Process and culture were twinned.

Culture in this historical context, though, was not presented as fundamentally 
oppositional—of the individual or local confronting the West or a multinational 
corporation. Rather, the dominant assumption (as will be discussed later) was 
that of the blurring of boundaries: among the individual, the corporation, and 
the changing field of transnational dispersions of images and consumption. Each 
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was distinct, but in flux, porous, and hybrid. Culture (like the market) was about 
the fixed and the mutable, of organizing presuppositions that shaped social life 
and their potential recombination and change. Individuals, communities, corpo-
rations, and governments might mobilize culture in particular ways to accom-
plish political or other ends, but in the regime of the global, culture also seemed 
to transcend such instantiations, to be a separate force that might be partially 
marshaled but also could overwhelm and resist control. The engagement of the 
corporation with culture was an attempt to internalize such insights, to under-
stand it (in a fashion) and make visible its importance as a day-to-day matter as 
well as strategically.

Dealing with culture—however defined and conceived—thus became inex-
tricably bound to the fundamental task of adjusting, conceptualizing, and trans-
forming the corporation to the transnational business conditions that had taken 
shape in the 1980s and promised to amplify at the end of the Cold War. The found-
ing of Motorola University, with the implied weight of the values of the academy 
in that last term, of a social space focused on knowledge production, marked 
emphatically how culture, the challenge of culture and its intimate linkage with 
the global, had risen in corporate thinking. Motorola, as noted earlier, had facil-
ities and offices in tens of countries, and Iridium, with its globe- embracing tech-
nology, touched every country on the planet. Motorola University followed this 
corporate diaspora, establishing during the 1990s more than 100 educational of-
fices around the world (an action perhaps akin to the rapid expansion of overseas 
campuses established by traditional American universities in the same period). 
This implanting of university educational offices was a statement of belief: that 
the corporation, with its boundaries, contacts, and on-the-ground intermingling 
with places nearly everywhere, made culture existential—a very condition of the 
corporation’s being in the world. But how might Motorola comprehend this and 
relate disciplinary expertise—especially from anthropology—on culture to the 
practical concerns of the corporation?41

In 1990, soon after the founding of Motorola University, and in the same time 
frame as Iridium’s public rollout, Chairman Robert Galvin asked Paul James Bo-
hannan, a noted anthropology professor then emeritus at the University of South-
ern California (after a long tenure at Northwestern University), to bring together 
a few anthropologists to meet with the company’s top leadership. For Galvin, the 
goal apparently was to explore in what ways professional anthropology might 
connect with this living-in-cultures condition—on the view (as reported by one 
of the meeting’s participants) that “Motorola ought to be more cultural.”42 Bo-
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hannan brought in the anthropologist Edward Hall—well known for his books 
Silent Language and Beyond Culture—and the Stanford anthropologist Robert 
Textor. Both had a keen interest in the connection between culture and tech-
nology, viewing that connection as a central problem for anthropology. In the 
1960s and 1970s, Hall had focused on the relation between cultural evolution and 
human “extensions” (technology); Textor was a leading advocate of “anticipatory 
anthropology,” a futures-oriented methodology for studying possible reactions 
and changes resulting from the (prospective) introduction of technologies into 
different cultural contexts. Although Textor’s interest in this question was ge-
neric, his specialty was communities in Southeast Asia, particularly Thailand. 
Hall examined the relation between culture and technology historically; Textor 
projected it into the future. To Motorola, their research interests were comple-
mentary and spoke to a technology-driven organization looking to chart its way 
through a world perceived to be immersed in culture.

The three anthropologists met with Galvin, Chris Galvin (the chairman’s son 
and later CEO of the company), George Fisher (then CEO), Gary Tooker (presi-
dent and COO), and Bill Wiggenhorn (president of Motorola University). Joined 
by their spouses, they met for two and a half days and discussed “how anthro-
pology and the cultural approach could serve Motorola’s multifarious needs.”43 
The meeting was organized with the expectation that the three academics might 
continue as consultants, but no direct further collaboration between the group 
and the company’s leaders materialized.

But the culture issue was not to disappear. In 1991, Wiggenhorn tasked com-
pany colleague R. S. Moorthy to establish the Center for Culture and Technol-
ogy as a subunit of Motorola University, with a charge to look not inward but at 
cultural issues on the boundaries of corporate life as the multinational company 
moved through the world.44 The center would be “research-based around trans-
cultural issues, rather than programmatic-based”—the primary focus of the uni-
versity curriculum.45 Moorthy embodied the very contours of globalization and  
culture the company was seeking to navigate: he came from an Indian–Sri 
Lankan family, living in Malaysia, and worked for Motorola in its production 
facility in Penang, starting initially as a line worker. He met Wiggenhorn in 1982, 
developing a relationship with him through the 1980s around the issues of “eth-
ics, globalization, and cultures.”46 This focus led Wiggenhorn to bring Moorthy 
to the Motorola University campus at corporate headquarters in Schaumburg, 
Illinois. His role, which he cultivated and expanded over time, was to think about 
the culture problem in the present and envision its shape into the future. As part 
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of that, Wiggenhorn suggested that Moorthy contact Textor. After a series of in-
tensive meetings through 1991, Moorthy and Textor collaborated on two related 
endeavors. One was to consider the forward-looking Iridium venture through 
the lens of Textor’s specialty, anticipatory anthropology; the other was to look 
at the problem of ethics—the zones of contact between Motorola (its behavior, 
norms, culture) and those many locales and communities in which the company 
had a presence. In a world full of cultural interaction and jostling, how might 
a multinational pursue its aims and be attentive to cultural differences? Both 
projects thus were intimately bound up with the problem of culture in the era of 
the global. Under the aegis of Motorola University’s Center for Culture and Tech-
nology, one project produced an unpublished manuscript; the other, a published 
book, Uncompromising Integrity: Motorola’s Global Challenge.

The “Iridium Revolution” Manuscript
In 1992, Textor and Moorthy began work on an anthropological assessment of 

Iridium. By 1994, they had a draft, initially entitled “‘What Hath God Wrought?’: 
Anticipating the Human Impacts and Sociocultural Implications of the Iridium 
Revolution,” soon to be retitled with more modesty, “The Iridium Revolution: 
Anticipating the Human Impacts and Sociocultural Implications of Global Per-
sonal Connectivity.”47 Over the ensuing four years, Textor undertook more than 
20 additional revisions. The two proposed titles for the manuscript give some 
indication of the core of the effort, which was to look out from Motorola and 
this folding together of corporate, academic, and anthropologic perspectives. As 
an embodiment of period tensions, the manuscript is worth analyzing in detail.

The intellectual center of the study was the core liberal and neoliberal claim: 
that idealized Enlightenment individuals and the market mutually produced an 
optimum social order. This claim was not overtly, ideologically advanced; rather, 
it was assumed. Iridium, in its globality and in its deployment of a technology—a 
communications technology—that facilitated individual control, choice, and 
action, energized both parts of the equation. The grandiose phrasing of “what 
hath God wrought” thus spoke to the perceived scale and foundational import of 
the more modestly expressed “human impacts and sociocultural implications of 
global personal connectivity.” In the manuscript, the accomplishment of fusing 
the global and the personal, through the market, was presented as epic. But in 
what way? It was not merely a large-scale technical and business accomplishment 
of the present, but a point of departure for a process of sustained transformation 
in which the global would empower the individual as autonomous actor, to rise 
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in independence and agency. The actualization of the global through Iridium per-
formed a critical function: it provided a genuine field of action for the individual 
to be fully autonomous, to counterbalance and reorganize the many forces of the 
local, including family, community, and nation. The global, as the manuscript 
envisioned it, was the lever to reposition the local, to enable an individual to be in 
it and out of it at the same time, to be imbued with the culture of a time and place 
and to be a universal Enlightenment citizen. It was to create a negotiated balance 
between the global and the variegations of culture and politics inherent in many 
locals—with the neoliberal global preeminent, making Enlightenment-style indi-
vidual agency the critical value system allowing for cross-cultural connection and 
the establishment of shared interests. Over time, Textor argued, such a dynamic 
implied a radical change in the human condition. The document thus looked to 
the future, a conceptual space in which one could imagine equality among all 
market citizens, not to conditions of the present.

 Textor, as an academic anthropologist, sought to ground this effort in a meth-
odology he had been developing for more than a decade. The method, Ethno-
graphic Futures Research (ERF), began to take shape in the mid-1970s, when 
Textor considered whether he might “use ethnography not as a way of studying 
past cultures or present cultures, but as a way of studying future cultures. The 
difference is obvious. When you’re describing a future culture that’s an exercise 
in imagination. There are no future facts. But why not try?”48 With this insight, 
he embarked on an intensive reading of the futures literature, which as a sub-
specialty had emerged in the mid-1950s, with the RAND Corporation, as part of 
its Cold War research, serving as a critical node. Of particular interest to Textor 
was the Delphi Method (initiated by the RAND mathematician Olaf Helmer), 
which focused on forecasting science and technology developments, a problem 
that seemed pressingly natural given the US Cold War policy of stimulating con-
tinuous innovation. The critical element of Delphi was to conduct detailed inter-
views with experts who had in-depth knowledge in a subject area, and thus were 
presumed to be best positioned to extrapolate from present to future conditions. 
The interviews would be assessed, and depending on the degree of coalescence 
among expert judgments, one might regard particular outcomes as more or less 
likely.49 Textor saw himself building on this work, but adding a new conceptual 
orientation, to make the forecasting of culture, of social structure and values, part 
of his research domain. As he noted, EFR is about the use of both futures and cul-
tural literatures: “as a method, it is unlike most futures research, it is both futures 



Ideology and Culture in the Global  149

and cultural. It is ethnographic, which means that we’re looking, when we think 
of alternative futures we’re thinking of a total way of life.”50

In 1992, Textor apparently broached to Moorthy the idea of doing “a culturally 
sophisticated futures-oriented study of Iridium.” But the study would have to 
depart from EFR methodology. No funds were available and thus the study could 
not be executed through Textor’s usual protocol, which included training inter-
viewers, conducting interviews, and then compiling and assessing results. Textor 
proposed, instead, that he interview himself and Moorthy. The goal, too, was per-
haps different from what Textor had envisioned for EFR: to “prepare something 
that the company brass in Motorola, and hopefully the company brass in Iridium, 
could use to make Iridium a better product, a profitable product, and one that 
accorded with our own ethical concerns.” It sought to bring comfortably into the 
same frame profit-making and ethics, and more particularly the conjunction of 
these two outlooks in the context of local-global jostling in the 1990s. The tension 
in that jostling was to reconcile the long shadow of colonial legacies, the aspira-
tions of developing countries and areas, and the role of the market as manifested 
through an enterprise such as Iridium. It was a tension between means—the pro-
cesses and values of markets—and ends—a complicated juxtaposition of greater 
equity in global power relations and respect for locally manifested culture.

This section references the version of the manuscript prepared in 1994, the 
moment when international investments (including those from Canada, China, 
Italy, Japan, Russia, Saudi Arabia, Taiwan, Thailand, and Venezuela) and the ad-
vance of engineering efforts had given the project political and technical solidity. 
To manage the tensions sketched above, the manuscript shifted the focus in an 
important way. In the title “Iridium” is in the foreground; in the manuscript nar-
rative, though, “Iridium” as a term is a placeholder for a broader concept—“global 
personal mobile communications.” As the authors noted, their task was “to ex-
plore, and stimulate others to explore, what might happen to the way people 
around the world will live, when global personal connectivity becomes a reality. 
We define ‘global personal connectivity’ as that situation where in principle any 
person, anywhere, anytime can communicate with any other person without ei-
ther knowing where on Earth the other is.”51 This change in referent—in which 
Iridium meant Iridium and a wider, generic technical and market capability—
shifted the ground of the manuscript (a shift indicated in Moorthy and Textor’s 
revision of the title and subtitle of the manuscript noted previously). In a narrow 
vein, this definitional move was to distinguish Iridium from business competitors 
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such as Globalstar that did not plan to offer global coverage. In a broader con-
text, though, this repositioning sought to draw attention away from Iridium as a 
business and highlight “global personal mobile communications” as an anthro-
pological problem. But it was not just an academic problem for anthropology as a 
discipline but also for the corporation—the interests of discipline and company 
were entwined. The manuscript was to help Motorola “visualize concretely the 
possible human impacts of Iridium, let alone its longer run implications for the 
social structures and cultural value systems of the world’s various peoples.”52

Iridium thus was just the vanguard of a larger, more profound techno-cultural 
world in the making and in need of contemplation through the tools of antici-
patory anthropology. For Textor and Moorthy, each of those modifiers (“global,” 
“personal,” “mobile”) that preceded “communications” mattered. It was through 
the “global,” of putting each and every local into contexts broader than itself, into 
contexts of markets and information flows, that localities would renegotiate their 
boundaries and their values in a changed world. And “personal” and “mobile” 
were the nodes around which such renegotiation would likely occur by putting 
(theoretically) more power, control, and efficacy in the hands of individuals—in 
short, to enhance their agency. It was these very characteristics and potentialities 
of Iridium (broadly construed) that warranted, for the authors, the use of “revo-
lution” as a characterization of the change that might ensue.

Such abstract sketches of change—complex cultural change located in the 
future—properly seems fraught if not fanciful. But it did have grounding and 
legitimacy as a question and a problem. Recall Textor’s anthropological research 
in Thailand; Moorthy’s personal biography; the investment of Second and Third 
World states and corporations in the project; the cultural shifts associated with 
cell phone use; the prospect of even more ambitious planet-embracing projects 
such as Teledesic; and, not least, the then nascent boom of the Web (importantly 
different—less mobile, less ubiquitous—but related to the “global personal mo-
bile” condition that was the focus of the manuscript). The manuscript, though, 
took up the burden of making a more specific case for change.

“The Iridium Revolution” consisted of a preamble that sketched Iridium as  
a technical and political system and the need for an anthropological appraisal of 
the broader global mobile personal phenomenon it was spawning. The bulk of 
the manuscript was a series of propositions, 77 in number, echoing the atomic 
number of the element iridium and the original design configuration of the satel-
lite constellation. Each proposition was a single, declarative sentence indicating 
the change the authors envisioned, followed by a short narrative arguing for the 
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plausibility of the claim. But how might such a collection of propositions make a 
case for revolutionary, large-scale local-global change?

The authors had a two-part analytic strategy, connecting geography with 
the agency of individuals. Their geographical parsing relied on a rough (as they 
 admitted) correlation of technology with social life, using global variations in 
density and availability of transportation and communications capabilities to dis-
tinguish different political-economic conditions. Their template was quaternary, 
demarcating areas as follows: high-transportation / high communication; high  
transportation / low communication; low transportation / high communications; 
low transportation / low communication. Examples of each, respectively, in-
cluded Germany, Hungary, modern mineral prospecting camps in desert or arctic 
regions, and northern Laos. The analysis, along this axis, offered a blunt gradation 
of First, Second, and Third World conditions, with ad hoc instances of indus-
trial or scientific practice, indicators, primarily, of the First World’s geography- 
spanning interests. 

As a taxonomy, it was meant to bring out the “friction of distance,” a promi-
nent trope of the globalization literature in the 1980s and 1990s (and recall its 
invocation by Giuseppe Morganti in the previous section).53 Such friction, in the 
authors’ eyes, was a critical problem, inhibiting the possibility of uplifting in-
dividuals everywhere as rights-bearing actors. To be endowed as a universally 
defined self was to be friction free—or more precisely, to be able to negotiate 
and choose one’s “friction-ness,” to be an agent, not a political or cultural subject. 
The global as a stage of action, and globalization as a lubricant of the spatial, 
was the context through which the individual could, by choice, revoke, alter, or 
reaffirm the local, and thus was the crucial guarantee of this sought-for condi-
tion. The focus on transportation and communication highlighted the material-
ity of the global, of its constitution through infrastructures, and of the mobility 
these enabled, as either actual movement or action-at-a-distance. It was such 
mobility that provided leverage vis-à-vis the local, and allowed new possibilities 
for comparison, negotiation, contestation, or the marshaling of resources from 
a broader geographic sweep. Such enhancement of the individual on such an 
extensive scale needed market-driven globalization and, more especially, indi-
vidually centered, totally planetary communications. These were the only tools 
extant—not national or international government—that might diminish friction 
and thus empower the individual, particularly in those regions of the world in 
which Western values were not the organizing basis of society. But, of course, 
the market and corporations were not, in their animating purpose, agents of eq-
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uity and empowerment. All consumers were not equal, nor were they possessors 
of meaningful power in their economic transactions, and, indeed, many on the 
planet were not even consumers at all in the Western sense.

Textor and Moorthy were aware of this tension—of the market as an imperfect 
instrument for political transformation and of radical disparities in social and 
individual standing. This geographic taxonomy, then, was married to a taxonomy 
of users, thereby turning the manuscript to issues of culture and anthropology. 
And with the manuscript’s slant toward Western concepts of the self, it was not 
surprising for this taxonomy to be centered on the relative modern-ness of the 
users—moving from “persons of distinctly modern outlook who are based in  
the modern industrial world” to “persons of distinctly non-modern outlook who 
live and work in their native area . . . Example: an elderly village headman in 
highland Morocco.”54 The manuscript notes that persons of the latter type, “while 
vastly more numerous in the world as a whole, will generally not be early regular 
adopters, because of poverty and lack of any felt need for regular wireless tele-
communication . . . [but] especially the younger among them who happen to be 
ambitious for an urban standard of living and a cosmopolitan lifestyle will put 
Iridium to all sorts of new political, economic, social, and cultural uses. Some 
of these will seem bizarre to more conservative local people, and lead to various 
types of surprise, pleasant and unpleasant.”55 Though this statement entwines 
several threads, it assumed the already powerful force of global markets of which 
Iridium was an amplifying and reinforcing element and assumed the attendant 
disparities of wealth and control in juxtaposing “modern” and “non-modern” lo-
cales and individuals.

Embedded in the example above, too, was not just a classification of users but 
also a scenario of the processes of use—and their potential consequence: the very 
purpose of the manuscript. The propositions in the manuscript drew on the over-
lapping taxonomies and assumptions above, but were given particularity through 
another template that analyzed process: who or what would communicate, what 
messages, to whom or what, using what modes (Iridium had fax and paging as 
well as voice capability), and with what intended effects?

As an exercise in anticipatory anthropology, the analysis also embraced “un-
intended” effects, which might induce, in the authors’ judgment, shorter- or 
 longer-term, narrower or broader, changes. Taking the example of the non- 
modern Moroccan highlander cited in the manuscript, one can see how this 
template of process questions could at least bring forward the complexities of 
local-global interaction and, more specifically, of the interrelations among tech-
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nology, sociocultural orders, behaviors, and attitudes. The manuscript sought 
to highlight, but not explore in depth, the way Iridium might change the “way 
adopters work, save, participate, cooperate, compete, innovate, manage, pro-
duce, play, flirt, or express their individuality,” as well as how such a communi-
cations capability might alter individuals’ attitudes toward the dominant social 
order, “to feel about, evaluate, their status quo and their chances for changing it.” 
In framing change in this fashion, the authors’ intellectual stance was not that of 
“radical technological determinists . . . rather [it was to] look to a combination of 
technological availability and sociocultural propensity.”56 The change they sought 
to project was not uniform, but particular to place and condition, albeit situated 
and defined by the ambient presence of transnational markets.

Textor and Moorthy were attempting to reconcile a crucial tension: a belief 
in beneficial possibilities of the market and the ethical problems posed as that 
vigorous agent moved into and through a variety of cultural spaces, touching 
the fine grain of individual and social life. As Textor noted in an interview: “As 
somebody not from the business community, I’m primarily ethically driven, but 
I realize that in a capitalist system, a company like Motorola or Iridium has to 
make a profit, and you know, that’s a fact of life, and if they serve the public hon-
estly and well, they’re entitled to a fair profit. I don’t have any problem with that. 
But my own motivation is primarily, how can this new gadget really help people 
that need help?”57 That, of course, was the disjuncture: though the market or 
Motorola might provide help, it was as an effect of making and selling products; 
their primary motivating rationale was rather different, profit. Textor, whether 
by intention or happenstance, used the idea of the future, and its corollary of an-
ticipatory anthropology, as grounds for shaping an intellectual, yet-to-be- realized 
accommodation between the market and ethics. In a section entitled “The Ethi-
cal Need for Anticipation,” the authors averred that Iridium-type capacity would 
“sooner or later” facilitate “profound changes in the way the people of the world 
will live,” stimulating

the formation of a vast array of new skills and values, and new roles and goals, 
and thus, in the longer run, significantly transform various aspects of the so-
cial structures and cultural values systems within which hundreds of millions 
of people will live. We believe that most of these changes can be positive and 
liberating for the great majority of the world’s people. To be ethically and in-
tellectually honest, though one must remain mindful that that there could be 
unintended negative effects, and that proactive Consortium [the Iridium in-
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vestors] and public policy can help to minimize this negative potential, while 
maximizing the positive.58

Textor, more broadly, set the manuscript and his disciplinary interests in the 
context of the field of futures studies, looking to works such as Foundations of 
Futures Studies by Wendell Bell, as exemplars.59 Textor noted: “his [Bell’s] whole 
volume two is essentially adding an ethical dimension to futures thinking. We’re 
not just trying to predict the future, we’re trying to design it, and we’re not trying 
to design it for the sake of designing it, but for the sake of a more ethical, a more 
responsible future world if you will.”60 Iridium, as shorthand for personal global mo-
bile communications, was, from Textor and Moorthy’s perspective, fertile means to 
“really help the people that need help” in a market world that bore the stamp of a 
longer history of global inequities. This particular technology and the attributes it 
embodied put power in the hands of individuals, power that derived from com-
munications as an abstract democratic good and through those modifying, indi-
vidual-enhancing adjectives (“global,” “personal,” “mobile”).

But as the quote above suggests, such agency alone probably was not enough 
to realize Iridium’s potential beneficial effects as a liberatory catalyst; proactive, 
compensatory policy by Iridium as an international collective of states and cor-
porations and by international bodies such as the United Nations would likely 
be required. An implausible thread ran through the manuscript: that Iridium, 
as a business enterprise, as a unique end-of-the-Cold-War creation of states and 
companies representing First, Second, and Third Worlds, as former antagonists 
uniting under a market banner, would aim to both be a profit-making entity and 
serve as a not-concerned-about-profit instrument of public good. That in resem-
bling a mini-“united nations” in composition, but not in aims, it would take up, 
in some measure, the common weal as an animating purpose. The assumption 
seemed to be that the particular histories embodied in Iridium, and the historical 
moment that made such conjoining possible, transcended the typical conception 
of a corporation and of the market.

The authors suggested, for example, that “the values of Consortium Culture 
will lead it to offer certain emergency health and safety services to everyone in 
the world regardless of ability to pay . . . especially in the early years of the Iridium 
Era, and especially in less affluent nations, we envision a possible Consortium 
policy that would supply Iridium phones and service, at a sharply reduced rate or 
even free, to upcountry polyclinics that lack terrestrial telephonic communication  
. . . a service that would be deeply appreciated by millions of villagers around 
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the world and by their governments. Such a pro bono publico gesture would serve 
to demonstrate a set of Consortium values that are a humane blend of a profit 
and a service orientation.”61 These public good values might well be pushed even 
further. As a global high-technology service, Iridium’s presence in less- developed 
regions could be socially and economically disruptive: some would use it, some 
not; some would be able to afford it, some not. There would be winners and 
losers, the authors noted, with the latter finding their existing economic roles 
erased. But in a globalized world in which corporations had become both benefi-
cial and destructive forces, new social, transnational compacts might be required. 
During the twentieth century, the provision of social safety nets had “typically 
been viewed as the responsibility of government. It is worth asking ourselves, 
however, whether it could now be appropriate to ask corporations to assume 
part of this role. While one might be inclined to answer Yes, that still leaves open 
the question of as to just how one can expect Corporation X to allocate, say one 
percent of revenues for ten years to a safety net fund. . . . It is not clear that any 
international entity exists with the legal authority or political will to create this 
mechanism.”62

This intellectual positioning led to the propositions, which were divided into 
“early impacts on individuals and small groups,” “early impacts on governments 
and large organizations,” and then the broader “long-run sociocultural implica-
tions of Iridium.” In the first set, the theme of empowerment was central, arguing 
for Iridium’s capacity to enhance an individual’s control over the environment. 
More specifically, the propositions, in keeping with the authors’ effort to prob-
lematize the modern, non-modern, and ethics, took as their focus “the less in-
dustrialized areas of the world, and on people in villages and small towns in both 
the ‘Third World’ and the former Communist nations.” In these geographic and 
cultural sites, “we see many of the most profound effects as likely to occur there. 
One must bear in mind that half of the world’s population live more than two 
hours away from a telephone; and that in Russia alone, some 50,000 villages are 
still without basic telephone service.”63 And in the vein of modernization thought 
in the 1950s and 1960s, Iridium, too, might allow these areas to overcome the 
absence of land-based telephone infrastructure and reap the benefits of wireless 
communications.

This outlook informs many of the propositions. Proposition 5 offers that “Irid-
ium will provide totally new opportunities for illiterate and semi-literate persons 
to communicate across great distances.” Proposition 11 forecasts that “greater 
safety of movement will have a special significance for women, in making possible 
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new behavioral options,” especially in conservative cultures in which “women—
especially if young and single—are expected not to be away from home after 
dark.” With Iridium, “departures from traditional standards might be allowed.” 
With such fusing of technology and local culture, the authors foresaw “a general 
process in which departures from such conservative norms will become more 
common, and give rise gradually to changes in the norms themselves.”64

Several propositions also covered the relationship between individuals and 
the market. Proposition 14 suggested that Iridium “is more likely to drive sudden 
increases in wealth or income, than in power or influence.” It will “have the 
net effect of expanding economic opportunity—assuming a reasonably free and 
fair set of rules for economic competition in the world, as well as in particular 
market areas. (This seems plausible, given the strong current worldwide trend 
in that direction). We see economic structures as more malleable than political 
structures.” Indeed, the next proposition saw such a shift promoting change in 
less-developed areas, enabling “many previously isolated producers to fine-tune 
and fine-time their responses to the market, and thereby gain new business op-
portunities,” making it possible “in some cases [to] become an important factor 
in altering the structure of a local or regional economy.”65 Such change in busi-
ness practice also could be consistent with reinforcing the value of kinship ties 
across geographically dispersed diasporas. Female entrepreneurs will be empow-
ered “because culturally they are not as free as men to move about unescorted or 
unaccompanied, or to venture far away from home, especially after dark.”66 The 
effect of such an enhancement of power for individuals and localities would be 
to subvert existing structures of “inherited wealth, social privilege, or political 
connections.”

As with most communications tools, Iridium’s uses were conceived to extend 
beyond political-economic applications and to enter into the messy realm of ev-
eryday life. “Some regular adopters will be motivated in part by a felt need to 
relieve loneliness and boredom, and to seek pleasure,” including pornography, 
noting that “it seems virtually inevitable that merchants of telepornography will 
. . . be . . . as avid to utilize Iridium as they have been in the case of wireline—and 
far more so if and when Iridium adds a visual mode.”67 Such flexibility of use, too, 
“will cause some short-run change, anxiety, and stress in the realm of sexual be-
havior and mores, because it will make some girls and women more available to 
communication . . . freer to receive wireless love messages than [their precursors 
were] to receive letters,” and it “will be used by gays and lesbians, who, in many 
cultures, have an even greater felt need for covert communication.”68
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As mobility was a critical precept for the authors and Iridium as business, 
the authors noted that the service would tend, for moderns and non-moderns, 
to make it “safer for many individuals to widen the range of their movement.” 
Although globalization as a pervasive abstraction distinguished the 1990s con-
dition, the particulars on the ground were anything but: “throughout the world 
there are tens of thousands of dangerous areas that outsiders are reluctant to 
enter, even when they might have important economic and social needs to do 
so. Some of these areas are in the transportationally least accessible areas of the 
world, such as mountain, desert, jungle, or tundra areas. Others . . . are not iso-
lated, but nonetheless dangerous—such as many inner city areas in large urban 
centers.”69 Iridium thus, for all users, had the potential to lessen risk and anxiety 
of those who were mobile and entrepreneurial, to smooth the way for the global. 
This would be a critical theme in Iridium’s corporate advertising campaign in 
1997–1998 (discussed later in this chapter).

These various themes and modes of empowerment inexorably framed a cen-
tral thesis of the manuscript: of the self—not the social—becoming the critical 
reference point for politics. This was expressed succinctly in one proposition: 
“In general, regular users of Iridium will shift toward perceiving themselves as 
autonomous individuals”—that is, of course, as autonomous actors embedded 
in markets.70 This already was the condition in the West, and, now the authors 
projected, would become the state of affairs in places and cultures in which this 
presumption was not (yet) regnant.

But such autonomy brought, potentially, a range of effects, in addition to those 
already described. Changes in business and administration, with the turn to mar-
kets, would bring stress, but they also would “motivate more and more people 
to learn how to prepare for, and to make, rapid decisions.” With autonomy, too, 
would come a new critique of existing political orders. Some “will use Iridium 
in efforts to evade authority of government—for purposes of human liberation, 
freedom, and dignity,” and some, less noble, will seek “to evade the authority 
of government—for socially destructive purposes,” including drug smugglers, 
despoilers of protected environments, and spies (propositions 32 and 33).71 The 
combination of a planetary technological capacity and its ready availability to 
rights-bearing individuals, the authors argued, would lead to moral and political 
accountability on a global scale, countering the power of the local or the nation to 
control disputes. The authors suggested: “Violations of public policy and interna-
tional morality will be easier to document and report, which will have significant 
effects on world opinion, and hence ultimately on law and public policy.”72
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Such changes that built out from an invigorated sense of self, empowered by 
technical capacity and access to markets, to ever-broader scales of action were 
explicitly presented in the section of the manuscript “Long-run Sociocultural 
Implications of Iridium.” As the preceding summary suggests, the combination 
of individuals, markets, and technology would recalibrate the local and global 
dynamic, especially in the direction of giving individuals the leverage to use the 
global as an instrument to reshape the conditions of the local. The authors fore-
saw that “as time goes on, and the process of evolving a global polity proceeds, 
the distinction between national and international affairs will attenuate.” That 
process will be driven by the expectation “that persons formerly excluded from 
participation will now know [emphasis in original] that their participation is 
technologically possible. . . . More and more of them will press to be included in 
the participation loop.”73 As a concomitant of the erasure of boundaries, Iridium 
would, as a long-run effect, stimulate a decentralization of economic, political, 
and social life. The technology, they argued, subverted a history of centralization 
of communications infrastructure, and thus those longstanding center- periphery 
structures within a state or internationally, and, instead, encouraged periphery- 
periphery contact and relationships.74

As a long-term effect, the creation of autonomous individuals would culmi-
nate in an “increase in the cultural valuing of individualism” and politically the 
favoring of “democratic rather than authoritarian” regimes.75 In total, the effects 
of an Iridium-like capacity promoted an Enlightenment, universalist conception 
of life. Yet, despite the power of markets and Western models of consumption, it 
would not, the authors believed, lead to homogenization of local culture. Rather, 
“Iridium will be a force for the preservation of cultural heterogeneity [emphasis 
in original].” The very flexibility and ubiquity of the new communications would 
serve the “millions of people . . . actively striving for the preservation and revivi-
fication of symbols that will give strength and satisfaction to their sense of ethnic 
identity,” many of whom “often have negative feelings toward the culturally ho-
mogenizing effects of mass industry and the mass media.”76

The final proposition, number 77, brought this balance of “different but the 
same” to a close, suggesting that the service will “tend to facilitate a stronger 
orientation toward the entire world community,” but framed in terms of autono-
mous individuals and their revolutionary transformation, by making their contact 
“with more people around the world possible and convenient, will have the long-
run effect of establishing worldwide understandings, loyalties, and  identities.”77
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“The Iridium Revolution” was a testament to post-1970s neoliberal democratic 
thinking, fusing such a framework of thinking with the project in strikingly ex-
plicit terms. The manuscript, though, represented the formal expression of a 
sentiment that coursed through the project broadly—at Motorola, by managers 
and workers, at Iridium the company, and in media accounts, as covered ear-
lier in this chapter. This reflected the distinctiveness of the first several years of 
the post–Cold War moment, with its utopian sense of possibility and the way in 
which Iridium as a big, literally global undertaking struck and reinforced the pe-
riod’s most prominent themes. It, more than competing satellite projects, stood 
as such a symbol in media coverage of this business-cultural phenomenon. The 
political literature on the linkage between markets and liberal democratic ide-
ology had been building since the early 1970s and was reaching full flower at 
Iridium’s inception. Francis Fukuyama’s “The End of History?” essay in 1989, 
discussed previously, captured the belief that with the end of the Cold War, the 
market as an engine for the production and consumption of goods and liberal de-
mocracy as a political system were in natural alignment and the means to greater 
social good on a global scale.78 The manuscript, with its anthropological analytics, 
made this case, too, reinforcing the idea of the sovereignty of the individual as a 
political and a cultural actor. The latter claim was to bring forward the presumed 
remapping of individual inner life, of beliefs and presuppositions, and its conse-
quences for the transformation of local, state, and transnational conditions. It 
was, through the lens of the authors, revolutionary. 

But why did the authors—one a Motorola manager, the other a professional 
anthropologist—make such an effort to conceptualize, compose, and present to 
Motorola leadership the meanings of a business enterprise? It was that moment’s 
deep assumed connection between technology (at least of the new communica-
tions sort) and politics, and the associated implications for individuals as political 
subjects. This insight motivated the manuscript’s authors. What, indeed, were 
the ideological and political implications of a technology and market-organized 
effort that embraced every person on the planet? In the postcolonial 1990s, the 
conceptual starting point could not be the decades-gone-by pairing of the im-
perial citizen and the colonial other. The question of how to position the newly 
created citizens of a world market to “First World” market citizens was the crit-
ical tension in the authors’ analysis. In offering a corporate-grounded narrative, 
though, their tendency was to put a positive cast on the challenges of grappling 
with historically generated inequities between center and periphery, or those 
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then current imbalances between economically developed and undeveloped re-
gions. As such, they looked to the future, a conceptual space in which one could 
imagine the fashioning of equality among all market citizens.79

Uncompromising Integrity and Ethics in the Global
But the manuscript effort did not complete Textor and Moorthy’s collabora-

tion. Under the umbrella, again, of Motorola University’s Center for Culture and 
Technology they returned to the problem of corporate life in the global era, of 
juxtaposing Western and local values, of ethics. But this time the focus was on 
the present, not the future, and on Motorola as a transnational corporation, not 
Iridium. As already noted, as a Fortune 500 firm it was deep-pocketed and well- 
connected politically, at home and internationally, with tens of factory and sales 
sites around the world. It had the ability to create favorable conditions for its 
presence in these many and varied locales—it had power. But as the creation of 
Motorola University and its Center for Culture and Technology suggested, the 
corporation had come to see, beginning in the 1980s, that as a transnational entity 
it needed to take into account the problem of operating—as producer, consumer, 
and seller—in these different contexts. In short, as the manuscript suggested, it 
needed to find accommodation among issues of identity, selfhood, beliefs, and 
contexts of meaning—it needed to engage culture as a business problem. This 
became more urgent with the turn to globalization, in which neoliberal and post-
colonial interests partially overlapped, each seeking in different ways to elevate 
the individual as actor. Culture thus was perceived as central, not tangential, to 
the corporation of the 1980s and 1990s. Motorola, with its multiple geopolitical 
presences, as the instigator of a literally planetary project, incorporating flesh-
and-blood actors from around the world, dramatically confronted the problem 
of culture—local, global, multiple, contesting, unruly, not readily controlled, as 
a lived fact and the source of symbol-making and meaning. In consequence, it 
needed solutions, especially when different cultural perspectives led to differ-
ences in expectations and behavior, and thus, potentially, misunderstanding, dis-
sonance, or conflict. These might occur at numerous friction points—internally, 
at the boundary, or externally—that arose as a transnational company conducted 
its business.

Moorthy led a concerted corporate response to this set of issues, with Textor 
as a collaborator and Robert Galvin, the company’s chairman emeritus, as a crit-
ical supporter. Galvin, who led Motorola as CEO from 1956 to 1986, retained a 
mid-century view of a corporation’s social responsibility.80 He was instrumental 
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in establishing Motorola University in 1989 and in 1991 published a personal 
and business manifesto, through Motorola University Press, entitled The Idea of 
Ideas, which emphasized the importance of ethics in corporate life.81 The re-
sult of Moorthy’s effort, concurrent with his work on the “Iridium Revolution” 
manuscript, was a 1998 book entitled Uncompromising Integrity: Motorola’s Global 
Challenge, co-authored with Galvin and published by Motorola University Press.82 

The “challenge” of the subtitle was to manage the confluence and frictions of 
transnational business activity and local culture, and to provide Motorola man-
agers, in particular, but employees generally, a practicum on how to identify, 
confront, and resolve ethical differences. The path into this challenge was the 
concept of culture, which in the age of the global was seen as the critical ground 
on which differences in value, behavior, and meaning were manifested, and thus 
the basis for creating a framework for ethics. The book’s narrative provided defi-
nitions of culture and related concepts that showed it as a structure, but varied 
in place and time, and as a process—national culture, subculture, host culture, 
and then, enculturation and the transcultural. Two key additional notions sit-
uated the discussion in the corporate context: “Motorola culture” and “home 
culture.” “Motorola culture” made clear that the organization embodied its own 
assumptions, ways of doing, and codes of meaning, derived from its own history 
as a company with origins in the Midwest and as a capitalist institution (fig. 4.1). 
“Home culture” referred to individuals and their geographic and social attach-
ments. As a collective category, embracing many different individuals and con-
texts, home culture was mutable, in flux. Employees hailed from many localities 
around the world, and as a multinational the corporation always was operating in 
someone else’s backyard. Each was readily subject to change. Culture was some-
thing around which a company had to define itself (Motorola culture), to assert 
its own values and modes of meaning-making, an especially important act when 
operating on a transnational scale (fig. 4.2). Yet, in the global age “home” was 
complex, mobile, reflective of the world’s many diasporas, of people, individually 
and en masse, following the flow lines of capital. Home inhered in individuals 
even as they moved (with Motorola employees themselves an example) and in 
those places from which they came. Motorola and home cultures were likely dif-
ferent, if not oppositional, and yet profoundly interpenetrating.83 

The core of the book, a series of pedagogical case studies, made this clear, 
probing the frictions that inhered in transnational business practice. These cases 
sought to make company managers and employees aware of particularity and dif-
ference, of the “challenges” to Motorola culture and its sustenance as home cul-
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tures inevitably entered corporate life. For example, one case, titled “Uncompro-
mising integrity and egregian justice,” narrated a scenario at a Motorola facility in 
a non-Western nation in which an employee “steals company property of minor 
value and manager reports employee to police, who then execute employee sum-
marily.” The themes to be discussed were “differing cultural and legal standards 
regarding fair punishment for a crime” and “individual dignity.” Another brought 
the friction of the global to the United States. In a case entitled “profits and peo-
ple,” a “manager of a Company Task Force concludes that positions of three TASK 

Figure 4.1. Excerpt, Uncompromising Integrity: Motorola’s Global 
Challenge. Courtesy of Motorola Solutions
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Force members should be eliminated, and that a U.S. plant should be closed and 
moved overseas.” Topics to be assessed were “Right-sizing that shifts production 
out of the country. Fairness. Respect for individual dignity. Employee loyalty.” In 
both examples, “Motorola culture” and “home culture” were put in play, indica-
tive of the global’s wide-ranging thrusting together of value systems. More par-
ticularly, they highlight a feature of the post–Cold War 1990s: that the individual 
and market efficiency were critical, if often conflicting, points of departure in 
constituting a vision of the global. 

Figure 4.2. Excerpt, Uncompromising Integrity: Motoro-
la’s Global Challenge. Courtesy of Motorola Solutions
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Underlying such analysis was an assumption about globalization as a condi-
tion: that its very processes disassembled or recast boundaries of all sorts, from 
the political to the inner life of individuals. Uncompromising Integrity, like the 
“Iridium Revolution” manuscript, made an important, implicit claim about the 
nature of the global world. The processes of the global, their unmaking of prior 
boundaries and understandings, unsettled the corporation as well as multiple 
communities and individuals. To be sure, the latter did not have the same re-
sources to manage and respond to such change. Yet in both these corporate 
 products—the manuscript and the book— one can see the company as recogniz-
ing limits to its power of control, to see the world as full of streams and locales 
of meaning and ways of doing that were like facts of nature, with which it might 
negotiate or adapt to but not change in other than marginal ways.

It reflected, too, the elevation of the individual in the market world—but still 
unsure of how to position the rights-bearing individual in the corporate con-
text. The individual was an inextricable part of the equation, an entity to be ac-
counted for if globalization was to be well oiled—at least for corporations that 
assessed the condition of globality as Motorola did. This situation was different 
from Henry Ford’s vision of paying workers a sufficient wage so they could pur-
chase the automobiles they made, or Lizbeth Cohen’s insights on consumerism 
as a form of political participation.84 It was to think of the individual as a spatial 
actor, an actor integral to a condition in which different spaces, and thus different 
cultures, had to be reconciled. One practical manifestation of this, made several 
years before Uncompromising Integrity, was to create “regional Ethics Commit-
tees,” to help address culture issues from local perspectives rather than from com-
pany personnel sitting in Schaumberg, Illinois (the practice prior to the regional 
committees).85 Such thinking represented a position that was pragmatic, but also 
infused with universalistic idealism, to believe that the individual was better to 
include than ignore in fashioning a transnational political and moral order built in  
and through the market. At root, too, it reflected a claim on the commonality of 
human values across cultures, a belief, as Wiggenhorn put it, that “we appreciate 
differences in culture, but we trust those differences, at their core, are similar in 
the values and principles that we [Motorola leadership] hold sacred.”86

Uncompromising Integrity’s preoccupation with culture—perceived as varie-
gated and everywhere, in specific geographical places, in institutions, including 
Motorola, in individuals, and pulsing through the many channels of the media—
had a corporate history. It encapsulated more than 15 years of high-level mana-
gerial attention to the global. It led executives in the late 1980s to create a hybrid 
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academic-corporate institution—Motorola University—to engage and compre-
hend the fauna and flora of culture-world. This book was a product of that and, 
as noted, was a Motorola University Press publication. Lest the Motorola case 
seem quirky and isolated, it exemplified, as descried in chapter 2, a larger trend: 
over a decade, from the mid-1980s to the mid-1990s, more than 1,000 corporate 
universities were created in the United States—all of which were a response, in 
one fashion or another, to the perceived challenge of culture, identity, and mean-
ing-making in transnational business practice.87 

The biography of Moorthy, the lead author, made concrete some of the issues 
of identity and politics embedded in these developments. His professional life at 
Motorola became one of conjoining and assessing his origins in a place with a 
specific history, one that entangled colonialism and the new globalism.88 He cre-
ated a way to marry his interests with Motorola’s culture preoccupation, playing 
a major role in Motorola University as the creator of its Center for Culture and 
Technology. In a small, but direct way his biography encapsulated the period’s 
simultaneous elevation of the importance of the individual, the corporation, and 
transnational markets as measures of the good and the attendant messiness that 
such juxtaposition entailed.

Advertising the Global
Return to this chapter’s opening and the first block quote, “Freedom to com-

municate: Anytime, anywhere.” Read alone it could be a catchy aphorism, encap-
sulating the fundamentals of an Enlightenment ethos: of a rights-bearing self, 
independent in action and thought, confident, mobile. In this regard, it was in 
league conceptually with the aspirations of the “Iridium Revolution” manuscript. 
But as the supporting text highlights, there were critical differences. The adver-
tisement was about the present—not the future—reflecting the need to promote 
and sell a product in the present, to define Iridium’s market appeal as the service 
rolled out in the fall of 1998. It also signaled the distinct (but connected) roles 
of Motorola and Iridium as businesses—that the latter had primary responsibil-
ity to make the service succeed as a profit-making enterprise, to cultivate and 
acquire customers. It was in that charge that the advertising slogan sharpened 
the key questions—for whom was the service intended and who could afford its 
hefty (even by First World standards) cost?—and displayed the gap between the 
project’s universalist language and images and the realities of the marketplace.

In the fall of 1997, the Iridium advertising campaign began to take shape. 
The venture, announced by the media in 1990, had been in the public eye for 
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years, standing as an exemplar of the post–Cold War moment, a statement about 
markets, entrepreneurship, the global as a condition of 1990s life, the role of 
new communications technologies in reordering the cultural and political land-
scape, and, not least, the seemingly enhanced prospects for liberal democracy. 
By mid-1997, Iridium was closing in on its late 1998 goal of achieving commer-
cial  operation—satellites were pulsing out of the factory; launches in the United 
States, China, and the Kazakhstan were placing them into space; and, in the fi-
nancial enthusiasm of the mid-1990s, Iridium had had a successful IPO, creating 
a cadre of  followers of its common stock. But a large challenge remained: the 
conjoined task of creating a network of providers to reach potential customers 
and to inform and entice such individuals to make a purchase of an Iridium phone 
and service. This discussion focuses on the latter—the advertising  campaign—
organized and created from the fall of 1997 through the spring of 1998, and then 
rolled out in early summer of that year.

From the beginning, the campaign embodied the seemingly strange concep-
tual and practical marriages of the Iridium project. In organization, the cam-
paign mirrored that of Iridium as a whole: representatives from the gateways, 
the primary business units of the enterprise, joined with corporate leadership 
to develop the effort. It was, as the larger organization, a mini-“united nations.” 
But as with the larger organization, leadership and direction were set largely by 
Iridium managers, particularly John Windolph, director of public relations and 
marketing. A committee set decisions, with members equal, but the majority of 
gateway representatives were less attuned to transnational business than their 
US or European colleagues and deferred to their judgments. In principle, the 
advertising campaign could have aspired to the kinds of ideals argued for in the 
“Iridium Revolution” manuscript. Gateway members might have argued for a 
campaign that was attentive to issues of development—economic or social—in 
their respective regions. But these members were investors seeking to make Irid-
ium a going global concern and to learn the ins and outs of transnational mar-
kets, to be students of Motorola’s globally successful business practice, and, thus 
implicitly were rejecting or recalibrating pre-1980 modernization narratives of 
West to East, North to South. 

The advertising campaign, as no surprise, then, focused on making a profit, not 
on ancillary ideals of global equity or enhancing the autonomy and sense of self 
of all individuals. But, yet, as the “freedom to communicate” slogan suggested, 
the language of universal Western ideals, as in other aspects of Iridium, found a 
ready home in the advertising effort, seamlessly conjoining those ideals with the 
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business objectives of sales and profit. As the venture had developed since 1990, 
it straddled the question as to what degree Iridium phones might be a product 
that reached a broad market or pitched itself at a more specialized niche. Such 
ambiguity was typical of media coverage (with the prior discussion of Iridium in 
WIRED as an example) and in some of the company’s pronouncements, but not 
in formal proposals for bank funding or a stock offering. In the latter instances, it 
was clear that Iridium’s business was built around sales to high-end users. Part of 
this ambiguity derived from Iridium’s status as infrastructure that was, in terms of 
availability of a signal, literally everywhere and, in theory, potentially available to 
anyone. It was such defining structural and performance qualities that informed 
Textor and Moorthy’s “Iridium Revolution” and their implicit argument that such 
an infrastructure would have profound social, Enlightenment-leaning values and 
implications—especially if Iridium established policies such as subsidizing the 
cost of handsets and service for users in developing areas.

But the broader possible implications of Iridium as infrastructure were in the 
background, subsidiary to the problem of organizing a customer base. As de-
scribed in chapter 2, Iridium was conceptualized and designed in its technical 
specifications to serve a particular class of users—international “professional 
travelers,” especially those from the United States, Europe, and Japan. “Profes-
sional traveler” was a term of art, embracing corporate personnel and celebrities 
—anyone with the means to be mobile transnationally. In particular, the new 
levels of international business activity in the 1980s created a substantial and, 
in the eyes of Motorola, likely increasing number of well-heeled people on the 
move across the international landscape, predominantly flowing from developed 
to undeveloped countries, and in need of improved communications options. 
Marketing studies estimated that the number of these travelers was not insig-
nificant: 42 million. Even assuming only a fraction purchased the services, it 
would, according to Iridium’s business plan, make the company profitable. To 
break even, the company needed about 500,000 of these potential customers to 
subscribe. The linkage between the years-long engineering effort and the adver-
tising campaign thus was conceptual and material, at one with the basic assump-
tions of the system.

As described in chapter 2, to satisfy global travelers, Iridium was designed to 
meet a specific expectation of a professional traveler: to make a phone call from 
inside an automobile as a caller traversed from an international airport to its ad-
jacent city, whether for business or personal purposes. The goal was to facilitate 
such travelers’ ability to act and stay connected while on the move across the 
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international landscape, and to do so with relative convenience and ease. This 
core socio-technical agenda was given credence by a series of marketing studies, 
which then provided the basis for justifying the project’s concept as Motorola and 
Iridium solicited funding from investors and banks through the 1990s. Within 
Iridium, at least as early as 1996, these assumptions were integrated into the 
work of a “war games marketing team.” The target group of traveling elites was 
“75% male, many with kids, $95 K annual income, slightly older, college grad +, 
8 in 10 married, professionals,” with a major reason to purchase “business.”89 One 
such individual in a marketing study when presented with Iridium’s service con-
cept offered, “This is utopia. It’s exactly what we’ve just been talking about—it 
solves all the problems.”90 Such analysis and perspective carried over to the 1997– 
1998 advertising campaign.

The importance of the metropolis-airport scenario in the venture’s thinking 
reflected two aspects of globalization in the early 1990s. One was the centrality of 
the world’s metropolises and airports in the articulation of transnational business 
patterns; the other was the state of cellular communications at the time, a service 
then concentrated in urban islands.91 Iridium thus gave expression to a particular 
construction of how global business practice operated and of the infrastructure 
on which it relied—and, not least, assumed these modes would extend into the 
future. The crucial question of “for whom?” had been given at the beginning and 
had not changed in the intervening years. It now formed the basis of the advertis-
ing campaign, but was inflected by the potent conceptual Enlightenment imag-
ery of Iridium as a planetary infrastructure that could serve not only professional 
travelers but also those with more modest lives in the world’s developing regions.

As with nearly every other element of the Iridium venture, the advertising 
campaign was a window onto the making of the 1990s global, of its in-process 
nature. Because the ambit of the project was grandly transnational, with service 
slated to be “everywhere” from the first moment of commercial operation, with 
service sales points required to be at the ready for customers, the advertising cam-
paign had to be global, to itself be everywhere, or at least where the professional 
traveler frequented, the metropolises and airports of the corporate diaspora. And, 
as was highlighted with respect to manufacturing in chapter 2, time was a critical 
variable. The campaign needed to align with the rollout of commercial service in 
the fall of 1998. Thus, the messaging needed to be developed and refined in sev-
eral months, to arrive as an “emotional wave” in the summer of 1998 that reached 
“Europe, America, Japan, South America [and] Middle East Africa.”92

This was a new challenge for the advertising industry. Corporate brands, even 
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for multinational companies, typically had been built up in a firm’s country of 
origin, then expanded to new territory as the firm entered new markets. No cor- 
porate brand had ever been global from its inception. For its potential customers, 
hailing from a multiplicity of countries, Iridium had to create a consistent, com-
pelling statement on what it was—as a service and as a social-cultural  presence—
in numerous locales in a swoop. Just considering the investor countries, say, 
China, Russia, Saudi Arabia, Thailand, and Canada, what concept and image, 
transnationally coherent, might mark Iridium as distinctively Iridium in all these 
places and induce a potential customer in these differing locales to purchase the 
service?

In the fall of 1997, John Windolph confronted this problem by organizing a 
gathering for major advertising companies to compete for the Iridium roll-out 
contract. Several companies, including the eventual winner, Ammirati Puris 
Lintas (APL), based in New York City, presented their approach to a global cam-
paign to Windolph and Iridium’s marketing committee.93 Mirroring the changing 
global condition, and the needs of multinational corporations, APL was “a global 
team . . . composed of 7800 strong across 77 offices. And still growing.” They, 
too, had come closest to thinking in terms of brands in a global context, recently 
concluding an effort to help Coca Cola raise its presence in South Asian markets. 
In pitching to Iridium, APL offered “a team that’s forged through communicat-
ing, with each other, with our clients, in person, on the phone, via email or the 
Intranet—and we hope via wireless mobile phones through your satellites and 
systems.”94

This moment in the 1990s was when, as noted previously in this chapter, the 
concept of the brand experience entered into the commercial view of the world, 
as the means to bind consumers to producers. In its October presentation, APL 
noted that “we must begin with a great idea—in the end it’s ideas that move 
people . . . ideas that people buy.” Earlier in 1997, Martin Puris, the company’s 
CEO, in a think-piece on the state of the industry argued that a transformation 
was under way. He used that cynosure of marketing, the Disney Company, to 
describe a presumed shift among advertising, consumers, and culture. He noted 
that “Mickey [Mouse], on the other hand, is also a kind of advertisement, but he 
goes beyond that. Mickey is an experience—what I call ‘a brand experience.’ He 
reaches you in ways you do not realize . . . calls up a myriad of warm, emotional 
associations with Disney . . . his power to influence consumer attitudes derives 
principally from one single fact: he doesn’t feel like an ad.” Such erasure was what 
the industry and Iridium sought: “CEOs and their advertising advisors are at a 
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frontier we must cross together. . . . We must conceive ideas unconfined by media.  
. . . We must broaden our understanding of how and where consumers come into  
contact with brands . . . managing and enhancing those relationships.”95 Brand 
experience thinking and the rise of the post-1980s global went hand in hand. 
Aided by a $125 million budget, Iridium, its marketing committee diverse in 
membership, and APL aimed toward this very linkage during the next several 
months in creating an advertising campaign.

In meetings in Rome, New York City, and Bangkok, through several months 
from late 1997 to early 1998, this collective developed the campaign, focused on 
business travelers and their world perspective: to be free to communicate across 
borders and circumstances, to be forward-looking entrepreneurs, to be uncon-
strained in their possibilities for work and inner attainment, to be girded with 
a technology that would mitigate risk and anxiety, to be frictionless. Ideas were 
pitched and a campaign took shape. APL’s Robert Quish and Roger Bentley were 
critical to the process, taking Iridium as an exciting puzzle. Quish, as account 
manager, saw the project enhancing APL’s ability to meet the conditions of a 
global world. Bentley, the creative director, had run APL’s effort to extend Coca 
Cola’s market in Asia, confronting the challenge of implanting a Western brand 
into a non-Western cultural setting. The problem of “universalizing” a brand—
whatever that substrate of shared or compatible meanings might be—interested 
him. Iridium, as a communications product, one that came invested (unlike 
Coke) with core Enlightenment values, seemed an irresistible call. The perceived 
novelty of doing a global brand de novo, conjoined with Iridium’s multiple of-
the-moment threads, led John Windolph to invite The Wall Street Journal to cover 
the development of the campaign in situ, to watch and report on the jumble of 
contending forces and issues. The result was a series of articles that showed the 
fault lines of the global.

Earlier in 1997, prior to involvement with APL, Iridium had begun to realize 
the need to create a corporate image that evoked more universal associations, 
some commonality across cultures. It undertook to revise, under Windolph’s di-
rection, its then existing logo, a static configuration of satellite orbits encaging 
the Earth. Indeed, its own staff referred to this image as the “cage” (fig. 4.3). Irid-
ium hired a renowned firm, Landor Associates of San Francisco, to revamp the 
logo, to erase the technology from the image and create a design that might be 
positively evocative for a range of cultures. After a series of focus groups in Japan, 
Brazil, and other countries, Landor arrived at a stylization of the Big Dipper, a 
logo design meant to convey a message that would have a positive connotation 
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across multiple cultures: durability, mythic-ness, and an implied relation be-
tween Heaven and Earth (fig. 4.4). By the time of the APL effort, several months 
later, the Iridium marketing committee already was primed to think in terms of 
creating meaning within a global frame.

Based on their prior work, and through meetings with Windolph, Quish and 
Bentley began the project with strong ideas on the direction of the advertising 
campaign, ones that built on the international traveler as a fundamental target. 
The meetings with Windolph and the marketing committee sought to hone the 
focus and, importantly, to draw out in what ways the “freedom to communicate” 
message might need to be presented in the different regional cultural contexts 
represented by the Iridium committee members, to understand resistances, large 
and small, down to phrasing, color palette, and typefaces, and the subtle mean-
ings that each of these facets might convey in different locales. The result was the 
advertising campaign, a synthesis of language, design, and images intended to 

Figure 4.3. Original Iridium logo, emphasizing the way in which the satellite 
constellation enclosed the planet through an ordered technological system. 
Courtesy of Iridium Satellite LLC
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convey a core, global message, to codify the meanings of the venture—to Iridium 
and publics around the world.

One of the first steps, though, was to refine the framing of the basic messages. 
In December 1997, after a meeting of the marketing committee in Rome and in  
preparation for another meeting in New York City in January, APL provided a 
draft outline of the messaging. It drew together the technological (primarily com-
paring Iridium to the then limited coverage of terrestrial cell phone networks 
and the welter of different network protocols) with the perceived psychosocial 
characteristics of global business travelers. The former Iridium could address, 
the  latter fell to the art of aligning a product with a “market segment.” The “core 
issue,” as expressed in the outline, was that “a customer needs to be able to  
communicate with anyone on the planet at anytime from anywhere—simply and 
with no hassle.” This contrasted with terrestrial-based cellular, which used the 
rhetoric of universal service (thought not the ideology of universalism), but in ac-
tuality left vast swaths of geography uncovered, which users directly experienced 
when their phones registered the “dreaded words ‘no service.’ ” A primary objec-

Figure 4.4. Landor Associates’ 1997 redesign of the Iridium logo to make 
cultural associations, presumably shared transnationally, as the core mes-
sage and purpose of Iridium. The Big Dipper logo is a registered trademark 
of Iridium Satellite LLC. Courtesy of Iridium Satellite LLC
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tive of the campaign should be “to cut through the misleading, overpromising 
white noise of telecommunications advertising to create awareness and a unique 
identity for Iridium” and its distinct capabilities.96

Foremost, though, the campaign sought to speak to the professional traveler’s 
sense of self and status. The words and imagery would connect with “an inter-
national clan of global warriors who regard themselves as the elite of the world, 
whether that world is business, journalism or industry. They spread their lives 
across national boundaries, time zones and, importantly, cellular protocols. . . . 
They are changing the world. They have boundless vision, a positive mindset and 
expect a can-do attitude from everyone around them.” This was a world defined 
by the market though, not merely attitude. In this context, Iridium users were 
“competitive and want assurances of knowing that you are armed with the best 
communications tool in the world, so that no one has a better chance of success 
than you.” Yet such success, striving, and élan on a global scale had their costs: 
“this lifestyle forces them to live by remote control which engenders a feeling 
of isolation and paranoia because they are too often denied contact with their 
families and with those to whom they must delegate professional responsibility.” 
Through the next several months this tension between the aspirations of a historic, 
change- and taste-making class, devoted to the possibilities of the market, and the 
burdens they endured became the organizing message of the campaign. And, of 
course, it was Iridium technology and service that would erase this tension and 
make easier the professional and personal life of the global traveler.97

 For Quish and Bentley, the underlying conceptual problem of the campaign 
was how to position a cosmopolitan entrepreneur—whether, in their words, an 
executive from a Fortune 500 company or a setter of global taste, such as “Donna 
Karan and the Gianni Versace”—defined by her or his motion in the evolving 
construction of the global in the late 1990s and beyond.98 That positioning had to 
be clear and bold and had several elements: to identify the planet as a borderless 
field of action, to find accommodation with a world full of cultural particularity, 
and to highlight the importance of the metropolis in transnational business.

Images were the primary means for conveying these messages. For the first, 
the desert became a crucial trope (fig. 4.5), as did perspectives from space (fig. 
4.6). Each connoted the erasure of national borders and, importantly, national 
constraints on entrepreneurial action. Through this de-bordered landscape moved 
the entrepreneurs, or in the lingo of the creators of the campaign, the “global 
warriors.” Bentley’s idea, in extremis, was to create a campaign that made the 
“world . . . your playground . . . [that] this is where you can do your business and 
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do your thing . . . [with] the idea of if you’re going to own the world you’ll need a 
phone that can follow you around.”

Such images dovetailed with others meant to dissolve or shift the meaning of 
culture as locally situated. To operate, the global warrior needed a new vantage 
with respect to the local. Again, the campaign’s architects distilled this perspective 
into the raw below-the-surface assumptions taken to order the worldview of elites:

We had to take out certain elements of culture and . . . leave them behind. . . . 
The warriors whether they were from Africa or from Asia or from North Amer-
ica or South America, what they represented was a new sort of republican, a 
person who belongs to a different country than [his or her] country of origin. 
. . . In a sense, they would belong to the Republic of Iridium, and they would 
be global warriors who are definitely in the business of making money, so it 
was capitalism and its clients. . . . We didn’t want there to be a person who was 
multicultural. We wanted him to be in a world that was full of culture.

Figure 4.5. The desert as trope was used to convey an Iridium user’s ease of movement 
across the global stage. Similar desert imagery graced the cover of Iridium’s 1998 annual 
report, with a time/date stamp indicating the moment of the system’s commercial inau-
guration. Courtesy of Iridium Satellite LLC
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In the “Republic of Iridium,” culture was plastic, a symbol detached from any 
particular real culture, that gave the appearance rather than the substance of 
awareness and knowledge of the local. As expressed in one document, the cam-
paign needed “a communications idea that will define Iridium in every country 
on earth. Consequently, we must rise above ideas that are anchored in national 
cultures. This idea must also be capable of interpretation across a wide range of 
media—press, posters, in-flight magazines, leaflets and brochures, interactive, 
direct mail” (figs. 4.7 and 4.8).99 Such thinking had a particular demographic in-
flection. As one marketing study noted, “marketing Iridium to the world is made 
simpler by the fact that the primary market, heavy travelers, is made relatively 
homogeneous (less culture-bound) by virtue of common needs and interests 
imposed by travel.”100 This was the polar opposite of Motorola’s thinking in Un-
compromising Integrity, in which the goal was to at least acknowledge the legacy 
of the colonial and problems of equity. These contrary postures reflected a key 

Figure 4.6. Advertising designers saw this image and message as appealing to elite travel-
ers, presumably desiring the ability to communicate anyplace on the planet. A similar ad 
was created in conjunction with National Geographic, showing an image of Earth from 
space with the tagline “A detailed map of your calling area can be obtained by calling 
National Geographic.” Courtesy of Iridium Satellite LLC
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difference of the two offerings. Uncompromising Integrity reflected the problem 
of ethics when a factory or sales office was implanted in a non-US setting and 
had to confront the meaning of being in a community day after day, of continual 
contact and interaction with individuals and their culture. Iridium, in contrast, 
was about mobility and the act of passing through, of tangential, episodic relation 
to the local.

But one could not escape legacies of history so readily. The advertising strat-
agem looped back carefully, on how to balance the generic theme of the global 
warrior and the specific reality that many of these warriors would be from devel-
oped countries: “We needed to have that lofty approach . . . although we could 
come in sometimes and say, ‘I’m going to take over the world,’ that had to come 
from somebody from Thailand or somebody from India. It couldn’t come from 
an American or a Brit. If an American came out with, ‘Your global empire now 
comes with this handy remote control,’ it would be so audacious, and you would 

Figure 4.7. Reflecting the assumed cultural preoccupations of elite travelers, this ad 
captured the disjuncture between the developed and developing worlds, their political 
and economic imbalances. Here the airplane symbolizes, as did the Iridium phone, the 
problematic of the relation between modernization and capitalism and non-Western 
cultures. Courtesy of Iridium Satellite LLC
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lose every, you know, Muslim person in the world.” This underlying current of the 
imperial in contemporary capitalism made the metropolis and the airport signs 
of the past and of a market-enhanced future, at least as envisioned by the “Iridium 
Revolution” and by Iridium’s non-Western investors. Such tension made these 
sites signature tropes of postmodernism and the global condition, and they were, 
as noted above, central to Iridium. They were the first site of action for the global 
warrior and the interstitial space between the airport and its metropolis needed 
to be brought under control (fig. 4.9). When the campaign ran, airports and their 
immediate environs were primary sites for advertising placement, as were pub-
lications such as The Wall Street Journal, Business Week, and the Financial Times. 
Television commercials on CNN and business cable stations amplified the effort.

Though remoteness and its unruly possibilities were dominant motifs of the 
campaign, they had a dual valence. This “no place” ad (fig. 4.10) offered a stark 
rendering of disconnectedness, especially in terms of Western business travelers 

Figure 4.8. The critical message in Iridium’s advertising was to address the unease of 
elite travelers with what they might encounter in unfamiliar or exotic cultural settings. 
In this case, food symbolized such dislocation, with Iridium promising a means to 
sustain elite expectations no matter the locale and its differences from an elite lifestyle. 
Courtesy of Iridium Satellite LLC



Figure 4.9. This advertisement indirectly invoked the actual and meta-
phoric distance typical between an international airport and its associated 
metropolis—that interstitial space Iridium service offered a means to con-
trol. This image of Brasilia featuring a dirt road and a wild dog gave special 
emphasis to the uncertainty and loss of control that might confound the 
global warrior. Taken in 1961, this stock image muddied the temporal 
relationship between developing countries’ past and present and, in turn, 
that relationship’s place in the imaginary of an Iridium user. Also, note the 
minimal presence of the technology in the image itself, reflecting that the 
advertisement’s primary aim was to appeal to a perceived emotional need, 
not the gadget itself. Courtesy of Iridium Satellite LLC



Ideology and Culture in the Global  179

anxious about the absence of a reliable connection to their office. More broadly, it 
captured the ambivalence about “place” in the imagery of globalization, in which 
“place” for the global elite might refer to the locally specific or, as in these ads, 
its erasure or its becoming an abstraction. But remoteness also took on a positive  
valence—an Iridium phone enabled elite travelers to see unpeopled places or 
rugged environments as a prerogative of the globally mobile, as new opportuni-
ties for adventurous self-realization. This angle was central to the Iridium Ad-

Figure 4.10. Anxiousness at being out of touch with the office was seen as a 
critical message to sway global travelers to adopt the Iridium service as a solu-
tion to their business and lifestyle needs. Courtesy of Iridium Satellite LLC
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venture Series sponsorships described previously in this chapter. It also found 
expression in the advertising campaign (fig. 4.11) as a way to suggest that mobility 
not only facilitated one’s business aspirations but also maximized one’s life expe-
rience as a global elite, characterized in this context as “an explorer, a visionary, 
a risk-taker.”101 

As noted in chapters 2 and 3, Iridium in its engineering and business concepts 

Figure 4.11. This ad shifted the connotations of “danger” and “isolation” 
away from the “unease” presented in other ads to a positive attribute. One’s 
status was not just about having the phone but also choosing to turn it off 
in search of adventure or self-fulfillment. Courtesy of Iridium Satellite LLC
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embodied the deep interconnections between the market and the military in the 
1990s global. This carried over into the advertising campaign. Though a relatively 
small part of the effort, Iridium saw military users as a key market. Their ap-
proach was much the same as to the commercial market—to highlight the unease 
in not being able to communicate when operating on a global scale. Figure 4.12 is 
emblematic of a series of military-focused ads that linked the global coverage of 

Figure 4.12. This ad reflected both the problem of reliable, easy commu-
nications on the oceans as well as the US Navy’s near-global activities, a 
key reason for designing Iridium with fully global coverage. Courtesy of 
Iridium Satellite LLC
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Iridium with the global scale of US military activity—as previously noted, one of 
the very reasons for creating Iridium as a service fully global in extent.

In good advertising fashion, all of the images in the campaign sought to com-
bine empowerment for the global warrior (whether a figurative commercial user 
or an actual military user) with a dose of unease. For the commercial global elite, 
nature or the real consequences of moving through real cultures and distant 
places might thwart the warrior mission. The world was yours but only if you 
had an Iridium phone in your briefcase. In the summer of 1998, as a follow-up to 
the Iridium television campaign, APL conducted focus groups with viewers and 
found that the commercials created “the impression of new technology that will 
both simplify the lives of and empower international business travelers.” And ac-
cording to the interviews, they did so in the way that APL and Iridium had hoped, 
to “keep the user connected (‘I don’t have to be out of range anymore’) . . . provide 
the freedom to make calls whenever and wherever needed (‘telecommunications 
is no longer restricted to calling areas’) . . . provide the peace of mind that the 
user will be able to do their job more effectively (‘it reminds you of the risk if you 
do not stay in touch’) . . . [and] eliminate the hassle of overseas communications 
(‘less frustration; it will make traveling easier’).” Though such thoughts did not 
quite carry the assertive tone of the global warrior, they did connect to their tar-
get audience. Interviewees felt that the ads were talking to people “like them” and 
had “a real 90s sense of humor, fun but serious.” But cultural disquiet emerged: 
that in the “depiction of third world countries . . . some respondents were put off 
by the ‘third world country’ feeling of some of the images . . . found it hard to be 
thinking of high-priced satellite phones when they were wondering where the 
people in the ads were getting their next meal.”102

The rhetoric and images of advertising almost always invoke the tragicomic—
the difference between fantasy and an ever-insistent reality painfully obvious. 
But as much as engineering, politics, and business aspects of the venture, the ad-
vertising campaign captured the tacking, the shifting of registers of meaning and 
power, of the intersecting roles played in the new market world—especially when 
juxtaposed with the ideological dispositions of the “Iridium Revolution” and Un-
compromising Integrity, near contemporary endeavors. The campaign threw into 
relief the vast disparities of power inherent in globalization—a recrudescence of 
older and not so old instantiations of imperialism, hegemony, or empire.

But the bluntness of the campaign’s imagery and words stood alongside a 
critical fact: the involvement of Iridium’s “united nations” stakeholders as co- 
producers. Indeed, for example, the rhetoric of the “global warrior” found ex-
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pression in India. APL, in conjunction with Iridium India, created an Iridium- 
sponsored television show called Global Warriors to “profile the lifestyles of 
Iridium’s target customers” who lived in India.103 For those traveling to India, the 
advertising taglines were “Iridium Works Here” and “Good Morning, Sir.”104 This 
circumstance, this hybridism, lumpy and uneven in its constituents, suggests that 
we take seriously the idea that the 1980s and 1990s yielded a distinct cultural 
formation in which the global became a problem for a variety of actors, a problem 
that induced new configurations of practice and meaning (or, at least, unsettled 
older configurations), a problem intensified by the ability to act technologically 
and under the auspices of the market over the totality of the planet. And that 
to understand these configurations we need to see the corporation not just as a 
wielder of power, an instrumentality for advancing its own ends, but as a partic-
ipant in a larger cultural undertaking, one in which it was both a producer and 
a consumer. 



Chapter Five

From “it’s a bird, it’s a phone”  
to “Edsels in the sky”
Or, the End of Iridium’s Global Vision

“By the time Iridium is up and running in 1998 the world will be covered 
by so many terrestrial cellular networks that there will be no reason to 
have an Iridium system or any other satellite-based system,” said indus-
try researcher and consultant Herschel Shosteck. The concept of instant 
communications anywhere, any place is nothing more than pandering to 
wealthy corporations.

chicago tribune, january 31, 1995

To Al Gore, this was a milestone in the nation’s continuum of innovation. 
In a Rose Garden ceremony last October, the administration’s techie-
in-chief placed the first call on a mobile phone system called Iridium, a 
celebrated project that let users communicate from anywhere on the globe 
. . . but ten months later . . . the District-based company finds itself galaxies 
removed from its giddy launch day, Iridium has spiraled earthward with 
startling speed, a dazzling triumph of innovation flipped into a huge piece 
of corporate junk.

the washington post, august 21, 19991

For more than a decade, Iridium had been a malleable symbol, a ready con-
tainer for narratives of the neoliberal and global, of new communications 

technologies as romanticist-engines for empowering individuals to shape them-
selves and the world. As Iridium Chairman Robert Kinzie said in 1992, “This is 
not just a phone; it is a vision.” Counter to such period enthusiasms, Iridium, 
too, engendered critique—as a concept, as a business plan, in its claims to be a 
beneficial agent of change. Yet as the satellite constellation and business began 
commercial operations on November 1, 1998, Motorola and Iridium seemed on 
the verge of vindication. The WIRED article on Iridium in October 1998, covered 
in the previous chapter, exemplified the view that this exercise in business bra-
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vura had come through. Turns of phrase such as the “united nations of Iridium” 
and “it’s a bird, it’s a plane, it’s the world’s first pan-national corporation” presented 
the venture as a signature statement of the 1990s: technology, corporations, and 
markets were remaking the global landscape and the imaginations of billions of 
consumer-citizens to dizzying, salutary effect.

A mere five months later, though, Iridium’s business fortunes had faltered 
dramatically; customers were signing up for the service in far fewer numbers 
than anticipated and, more importantly, than would enable Iridium to meet the 
requirements of its bank loans. In May 1999, as the company confronted the 
possibility of bankruptcy protection, WIRED published another piece entitled 
“Iridium: Edsels in the Sky?”—a cutting reference to an earlier emblem of co-
lossal techno-business failure, Ford’s Edsel automobile.2 In a few short months 
the narrative of corporate daring on the market frontier flipped to narratives of 
managerial short-sightedness and ineptness, even irrationality. This efflorescing 
critique of Iridium did not signal a questioning of the idea of the global, only that 
the company had committed two mistakes. One was mundane in the context of 
business history: it misread, in epic fashion, the shifting contours of the market, 
in this case, the 1990s spread of terrestrial cellular service and the assumption 
of pent-up demand for a global telephony service—and paid the price. Though 
the two critiques were related, the second was more specific to the enterprise: 
in promoting a global business avant-garde Motorola and Iridium failed to build 
fully the on-the-ground conditions that would enable their vision of global com-
munications to succeed. Despite all this, the global as a powerful trope for period 
actors and as a category of practices remained intact. Iridium, in its 1990s form, 
only was a casualty of its elaboration—as would soon be the other satellite tele-
phony ventures and Teledesic, the Internet in the sky. In 2001, as Forbes looked 
back on the business doings of the past decade, the question was posed, “What is 
the biggest failure in tech history?” The immediate, curt answer was “Iridium.”3

This chapter covers Iridium’s business demise and its relation to shifting no-
tions of the global, as the 1990s heyday moved into a new millennium sobered 
by the dotcom bust and 9/11 terrorist attacks, with the latter reemphasizing the 
intertwined relation between US national security and US preeminence in mar-
kets. The previous chapters foregrounded the ways in which the global was a 
future-oriented narrative, stitching together aspirations and actions of a variety 
of actors, internal and external to Iridium. Differences in outlook, or the reality of 
the many friction points in constructing the global, receded to the background or 
were seen as solvable through a can-do alignment with the period’s forces. But as 
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Iridium faltered nearly as soon as it began commercial service, such differences 
and realities moved to the foreground. They, in turn, became entwined with idio-
syncratic elements that might have been present with any business venture. In 
this case, the relations between a parent company and its start-up, between Mo-
torola and Iridium, in which Motorola’s interest was not only to facilitate Iridi-
um’s success, but also to profit from being the sole provider of satellites, ground 
equipment, and services to its start-up. Not insignificant, too, were the personal-
ities of key people, such as Iridium CEO Edward Staiano.4 These, in combination, 
raised the question of whether a US corporation, with its specific interests and 
hierarchical style of management, its contrasts with developing countries, could 
bring these many moving political and institutional parts of the project into an 
effective whole, ready to be global in one fell swoop.

But, broadly, the venture’s collapse was rooted in the very fusion that gave 
it life: the adaptation of a Cold War world to one shaped by corporations and 
markets, a tandem that the United States, in particular, through the idea of the 
“Washington Consensus,” saw as vital in remaking geopolitical space. Though 
the collapse of the enterprise had multiple, interconnected causes, the venture’s 
“united nations” politics played a major role. In the wake of the Cold War this 
trope of collective, cooperative action had enormous feel-good and practical ap-
peal. But it embodied challenges specific to Iridium and the 1990s. In its techni-
cal operation, the system did not require any nation-state—it embodied the mar-
ket ideal of a borderless world, completely open to flows of capital, information, 
and market citizens. But the political legacy of the Cold War and of the twentieth 
century required accommodating and using “nations” in developing the project. 
This took a variety of forms (covered in chapter 3). One that proved debilitating 
was a political-business model that made the “united nations” not only investors 
but also operators of the Iridium business in their respective geographic areas. 
The many partners from less-developed countries or with state-centered eco-
nomic systems were not, by prior experience, readily prepared to assume this key 
 market-driven responsibility. In 1996, as part of Iridium’s need to convince banks 
and the bond market to provide funding, the consulting firm Coopers & Lybrand 
prepared an extensive “marketing due diligence phase I report.” It identified 
China, Russia, Colombia, Argentina, and Hungary as “high-risk” countries in re-
lation to their ability or readiness to meet the venture’s business goals. In the case 
of China, the question of the “assignment of bandwidth,” a fundamental element 
of a communications undertaking, “is unknown.” For several countries “confus-
ing, unpredictable, and under-developed regulatory processes” might thwart 
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the business. Other countries were designated as “moderate risk,” including the 
United Kingdom, Italy, Mexico, and India for similar, but less egregious shortfalls 
in policy or organizational capacity.5 Such issues became the central preoccupa-
tion of Iridium leadership in the period leading up to commercial launch and  
in the early months of 1999 as they sought to save the company. In March 1999, as 
the banks closed in, Iridium only had achieved 87 percent of its expected service 
coverage and “6 markets in top 27 remain unlicensed: Iran, Mexico, South Africa, 
Algeria, Pakistan and Morocco.”6

The Coopers & Lybrand report led to an extensive revision of the Iridium busi-
ness plan, which won the favor of the financial community.7 Yet the plan-on-
paper never resolved the on-the-ground issues embedded in Iridium’s developed 
world–developing world structure. Iridium had the ambitious task (in hindsight, 
a staggering organizational hurdle) of being a vehicle for building up the po-
litical and economic infrastructure for the global (or, its slice of it). But all of 
this misses the broader assumption: a belief that a key vector in building the 
1990s global would occur through US-style corporate capitalism, that this orga-
nizing modality was the means by which participants such as Russia, China, and 
smaller Second and Third World nations would help co-constitute or, at least, 
accept a transnational market order. Such belief was manifest from the begin-
ning. In Motorola’s filing to the FCC in late 1990, the company offered the shared 
corporate- governmental assumption that for “new market economies, including 
most Eastern European nations and the Soviet Union . . . the telecommunications 
capabilities of the Iridium system will assist these nations as they democratize 
their political structures and liberalize their economies.”8

The media critiques of Iridium and Motorola that bloomed as their business 
troubles became apparent largely missed this deeper structural aspect of the 
story. These critiques took the “market” as an abstraction, a thing already in exis-
tence, in which either actors “read” or “misread” its opportunities, a binary that 
brought either success or failure. For Iridium, the market was a field of action 
that required the company to build the means for its product to enter the world 
of consumption, especially in developing regions. Not surprisingly, perhaps, the 
articulation of the necessary political and economic infrastructure proved more 
elusive than the challenge of creating a planet-embracing technical system—
even within the framework of a profit-seeking, multi-investor corporate enter-
prise, aided by international and national authorities. The story of the global in 
the 1990s is inseparable from this tension between market ideals and local state 
and business capacities—and different interests, cultural styles, and relations to 
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colonial legacies. This, of course, was entangled with the overlapping problem-
atic of the market turn: the allocation and configuration of power between pri-
vate and public actors.

The Iridium collapse threw into relief, too, another deep characteristic of the 
1990s global: the close linkage between the development of invigorated con-
ceptions of the market and military interests in acting over the totality of the 
planet. As noted before, Iridium had close ties to the US national security agen-
cies throughout its development. For Iridium, these served as obvious custom-
ers and political allies. For the national security establishment, Iridium provided 
a “big technology” solution to a perceived need: global “anywhere, anytime” 
 communications—with the added benefit that the development expense would 
be borne by private capital rather than congressional appropriation. As Iridium’s 
bankruptcy unfolded in 1999 and 2000, Motorola threatened to de-orbit the en-
tire constellation of satellites. The Department of Defense (DoD) stepped in, 
pushing several private investors to rescue the venture. It promised to execute a 
contract with the new entity, thereby providing a post-bankruptcy Iridium with 
a steady flow of cash. The Iridium-DoD connection intensified, post–September 
11, with the wars in Afghanistan and Iraq, as the phone service became a crucial 
in-theater asset.9

The market-military connection in making the 1990s global was not idiosyn-
cratic to Iridium. The US Global Positioning System (GPS), starting full opera-
tion in 1995, occupied the same nexus of the global, markets, and military inter-
ests. But in that case the flow of interaction occurred in reverse, from military 
to market use. Iridium, GPS, and other cases demonstrate the persistent juxta-
position of military and market developments in the articulation of the 1980s 
and 1990s global. In the 1990s, market-generated tropes gave the period its dis-
tinctive cultural and imaginative impulses: romantic, transcendent, and future 
leaning. Military conceptions of the global drew on a different imagery: control, 
surveillance, and projecting power at a distance. The near-contemporaneous bust 
of the dotcoms and 9/11 inverted the standing of these tropes in Western culture, 
or at least gave them equal prominence. The global, as a category and a condition, 
in the early years of the new millennium tended to highlight the latter rather than 
the former associations. 

A global infrastructure, too, potentially served more than the neat categories 
of business elites or the US military. Within weeks of the system’s inauguration, 
intelligence officials surveiling Colombia drug traffickers moving cocaine in fish-
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ing vessels speculated that “while there has been no confirmed trafficker use of 
the new Iridium satellite cell phone system, estimate traffickers will begin to 
procure this equipment soon and expand its use as the system reaches maturity.”10 
It also merged, too, ambiguously with US relations with undemocratic regimes. 
In September 1999, with Iridium in bankruptcy, Egypt submitted a request to 
US intelligence officials for the “purchase of a radio reconnaissance station for 
satellite communications,” with its primary purpose “to search, detect, monitor, 
analyze, and report all types of Inmarsat [International Maritime Satellite Orga-
nization], Iridium, Globalstar and satellite communications signals.”11 Both of 
these snippets stand as markers of the way in which Iridium’s avowed idealism 
was getting submerged into the chaotic realities of global life.

The Beginning of the End 
More than 10 years after Motorola engineers Bary Bertiger, Ray Leopold, and 

Kenneth Peterson conceived a space-based personal cellular system, and 5 years 
after the availability of investor funding, Iridium inaugurated commercial ser-
vice on November 1, 1998. The test of the Iridium concept was now at hand—as 
a technical system and as a business enterprise. As marketing studies through 
the 1990s had analyzed, a consumer base of tens of millions was possible—all 
Iridium needed to recoup its investment costs was to attract 500,000 to 600,000 
customers.12 A January 1998 Gallup study executed in New York City, Frankfurt, 
Rome, Dubai, São Paulo, Hong Kong, and Singapore seemed to confirm such 
expectations. Gallup’s summary of its focus group interviews was “Global is the 
key word” in attracting potential subscribers to the service, but noted that inter-
viewees “expected satellite reception to be better than cellular. This expectation, 
if unfilled, could lead to dissatisfaction.”13 To reach these individuals, and the 
hoped-for number of subscribers, Iridium had set aside $125 million for a market-
ing campaign in the summer of 1998 that included public relations; a worldwide, 
direct mail effort (translated into 13 languages); and advertisements on television 
and on airlines, airport booths, and Internet web pages. Marketing Iridium as 
a service in a variety of cultural contexts, as chapter 4 covered, posed its own 
challenges.14 

But the phone itself, as a consumer object, played into the questions sur-
rounding the commercial rollout. Through the 1990s, cellular phone design had 
produced smaller, sleeker phones. The initial Iridium phone, comparatively, de-
parted from such user expectations. John Windolph, executive director of mar-
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keting and communications at Iridium, worried that the phone’s contrary quali-
ties might detract from the appeal of the service and noted: “It’s huge! It will scare 
people. It is like a brick-size device with an antenna like a stout bread stick. If we 
had a campaign that featured our product, we’d lose.”15 The marketing campaign 
calibrated its efforts to focus on the service (“freedom to communicate”) and the 
presumed psychology of potential subscribers—global elites who feared being 
out of touch as they were on the move. The focus primarily was to establish Irid-
ium as a brand and a service that spoke to this worry. But this framing mirrored 
the business plan emphasis on the elite traveler market, rather than on the mili-
tary or a variety of industrial markets such as oil or mining. The relevant compar-
ison for these latter users was the satellite phone developed by Inmarsat, a hefty 
briefcase-sized device. For such prospective users, the Iridium handheld phone 
promised convenience and relative ease of use, especially in field conditions. This 
tension among relevant markets, those most likely to establish Iridium as a going 
concern, became a key issue through the first months of operation.

Yet with the significant increase through the 1990s in the geographical reach 
of terrestrial cellular service beyond metropolitan islands and the downward 
trend in cellular equipment cost, Iridium could not be certain who might sub-
scribe in what was known as the “horizontal market.” Multiple marketing studies 
through the 1990s had offered assurances that there were more than enough 
potential consumers, especially in the largest market category of well-to-do in-
ternational travelers, to make the venture a financial success. Such expectations 
filtered down into elaborate technical protocols on how to manage user demand 
that exceeded the traffic capacity of the system.16 These marketing studies were 
not mere intellectual exercises, but were tied to a detailed analysis by major US 
and European banks of Iridium’s creditworthiness. The studies became the core 
determination as to whether the company was deemed a suitable lending risk.17 
Indeed, in early December 1998, after usual procedures of due diligence, includ-
ing an assessment of the market, Chase Manhattan Bank and Barclays de Zoete 
Wedd (or BZW, the investment division of Barclays Bank, United Kingdom) ar-
ranged a “bank facility” of $1.65 billion—a line of credit to consolidate prior loans 
and provide operating expenses for the months ahead.18 

But the November 1998 inauguration of service brought the analytic specula-
tions of the marketing studies in contact with the real world. Might an executive 
earning several hundred thousands of dollars purchase the comparatively bulky 
$3,000 phone, or would his company? Accept $3 to $7 per minute charges for 
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calls, even with a write-off as a business expense? How many executives or kin-
dred global travelers worldwide really wanted or needed the service? Iridium had 
to rely heavily on its gateway partners for marketing and sales support. Would the 
gateway partners get the necessary state regulatory permissions that would en-
able the service to seek customers or support international users transiting their 
territory? Once this structure had been arranged, could they provide the required 
marketing and sales support? Would the gateway partners make arrangements 
with existing businesses in their area to not only stock phones but also willingly 
sell them? Arrange for collaborations with existing cellular services to integrate 
Iridium into their network to allow smooth interconnection between terrestrial 
roaming and satellite communications? A key element of Iridium’s pitch was that 
the service was a complement to existing infrastructure rather than a replace-
ment. For example, the Russian and Chinese gateways, especially, had not met 
these objectives or even arranged for all the necessary government approvals for 
commercial service or to bring phones in and out of the country.19 In the multi-
tude of details to implement the service from the global to the fine-grain of many 
locals the task now was to identify and meet whatever consumer demand existed.

Through the summer of 1998 and the early months of 1999, answers to these 
questions quickly and emphatically emerged. At the height of the marketing 
campaign in the summer of 1998, about one million sales inquiries came into 
Iridium’s sales offices and were forwarded to Iridium’s gateway partners. Many of 
them were expressions of curiosity, with only a small fraction representing those 
who might well purchase the service. Not surprisingly, then, some at Iridium 
thought the marketing campaign a wasted effort. Mark Gercenstein, senior vice 
president of business operations, assessed that “most of the leads that came to us, 
we found out weren’t leads but people just inquiring about the phone. LLC said, 
‘We’re getting all these leads,’ but ninety-nine percent of them were just phony, 
schoolkids calling about doing a paper, you know, just crap leads.”20 Apparently, 
even of the good leads many languished, without attentive follow-up. With few 
trained sales people in place and with minimal networks of retail suppliers lined 
up, most gateway operators were unable to pursue the inquiries in a timely man-
ner. A seemingly promising wave of consumer interest faded when gateways 
could not effectively respond and translate initial inquiries into sales.21 In short, 
the fine-grain of the global—the multiple locals that composed Iridium—was out 
of synch with the more readily graspable sense of the global found in Iridium’s 
advertising and in its planet-embracing technology. 
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Such behind-the-scenes troubles, presumed to be solvable in the context of 
the venture’s many successes, were given scant visibility in Iridium’s public rela-
tions messages as the system officially launched:

After 11 years of hard work, we are proud to announce that we are open for 
business. Iridium will open up the world of business, commerce, disaster relief 
and humanitarian assistance with our first-of-its-kind global communications 
service. . . . The potential use of Iridium products is boundless. Business people 
who travel the globe and want to stay in touch with home and office, industries 
that operate in remote areas—all will find Iridium to be the answer to their 
communications needs.22

With the Iridium system finally up and running, many financial analysts is-
sued “buy” recommendations for Iridium stock, predicting yearly revenues of 
$6 to $7 billion within 5 years. But even within Iridium, such affirmative pro-
nouncements met with a more complex reality. Through the summer of 1998, 
the satellite constellation and gateways had undergone an “alpha test” to assess 
the technical performance of the system. In the early fall, before commercial 
operation, Iridium conducted a “beta test,” the aim of which was to further test 
the technology but also to gauge consumer experience with and acceptance of 
the service. Both revealed problems: from dropped calls, to poor voice quality 
(in comparison to cellular performance), to limited enthusiasm to purchase the 
service. Compounding such performance issues of the overall system, Kyocera, 
an investor and major supplier, was unable to finalize its phones for production 
and delivery, making a full commercial rollout of the system in late 1998 impos-
sible.23 Not atypical in the reports from the beta testing in different locales, the 
Brazilian gateway gave the service very low marks, but wanted to keep the test 
phones as they were being used for negotiations between the Brazilian president 
and guerilla fighters in the Amazon, a marker of the multiple ways in which the 
communications infrastructure might be used.24

In December 1998 and January 1999, the crosscurrents in the project, shifting 
between positive and negative valences, were evident. Key members of Iridium’s 
management such as CEO Edward Staiano and CFO Roy Grant presented a mea-
sured picture of Iridium’s status. The seeming strengths of the venture were not 
insignificant. As noted, Iridium had made arrangements with a major bank facil-
ity, providing access to $1.6 billion in funds, almost half of which was guaranteed 
by Motorola. In addition, Motorola agreed to defer $400 million in fees Iridium 
owed it for the Operations and Maintenance Contract, a contract that paid Mo-



The End of Iridium’s Global Vision  193

torola for tending and operating the satellite network.25 The contract, binding for 
five years, was a major expense—through 1999 alone it required Iridium to pay 
Motorola more than $500 million.26 The contract and the financial deferral were 
indicative of the tangled relationship between Motorola and Iridium: Motorola, 
in essence, was helping Iridium to pay Motorola, which saw equipment sales 
and services as a critical revenue stream in distinction from any profits it might 
derive from its investment in Iridium. Another source of financial wherewithal 
was a further public offering of stock in mid-January 1999, which netted $250 
million. At the January board meeting, the directors felt comfortable approving a 
budget for 1999 totaling more than $1.7 billion, which still enabled the company 
to set aside about $600 million in reserve funds. From a funds on-hand or acces-
sible perspective Iridium’s condition looked solid. This forward-looking view was 
evident in a couple of other actions taken at the January board meeting: budget 
line items to fund a “next generation” satellite constellation to supplant Iridium 
(with emphasis on data and more robust telephony services that approximated 
terrestrial cellular capabilities) and to purchase a communications company that 
provided airline in-flight telephone service, a nod to the ongoing belief that elite 
global travelers still were the critical market.27

Just before Christmas 1998, Staiano issued one of his weekly letters to staff 
on the critical tasks that needed attention. Earlier in December, he had solic-
ited from the gateways their projections for sales into 1999. Uniformly, across 
the gateways, expectations for sales were substantially below the target num-
bers that were required by its most recent bank facility.28 The pressure was on: 
the billion-dollar plus bank facility Iridium just had garnered gave the company 
the wherewithal to sustain the business, but contained a clear table of targets 
for numbers of customers and revenues (which also were related to minutes of 
phone usage). In late January 1999, Iridium held a news conference to discuss its 
earnings for the fourth quarter of 1998. Staiano emphasized the positive, mini-
mizing the on-the-ground sales challenges at many gateways:

In the fourth quarter of 1998, Iridium made history as we became the first 
truly global mobile telephone company. Today, a single wireless network, the 
Iridium Network, covers the planet. And we have moved into 1999 with an ag-
gressive strategy to put a large number of customers on our system, and quickly 
transform Iridium from a technological event to a revenue generator. We think 
the prospects for doing this are excellent. Our system is performing at a level 
beyond expectations. Financing is now in place through projected cash flow 
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positives. Customer interest remains very high and a number of potentially 
large customers have now evaluated our service and have given it very high 
ratings. With all of this going for us, we are in position to sell the service and 
that is precisely where we are focusing the bulk of our efforts.29

Grant added to this positive narrative, detailing the corporation’s seemingly solid 
financial condition, bolstered by actions over the prior several weeks:

Last week Iridium raised approximately $250 million through a very successful 
7.5 million share public offering. This offering had three major benefits. It pro-
vided $250 million of cash to our balance sheet. It increased our public float to 
approximately 20 million shares. And it freed up restrictions placed on $300 
million of the $350 million of Motorola guarantees. These restrictions were 
placed on that particular level of guarantees by our bankers in our $800 million 
secured credit facility. With this $250 million, combined with the $350 million 
of additional guarantees from Motorola, this means we have approximately 
$600 million of funds in excess of what we need to break cash flow breakeven. 
This provides a significant contingency for the company.30

Yet underneath this seemingly good news, the problem of slow sales and their 
legally binding relation to Iridium’s bank loans was undermining Iridium’s pos-
sibility for success. The slow sales were the result of a series of interlocking 
problems, already mentioned: the delayed readiness of the satellite constellation 
(from September to November); performance problems with the telephony, such 
as dropped calls and poor voice quality; lagging availability of handsets; differing 
performance of the Motorola and Kyocera handsets; and a host of issues with 
many of the gateways in getting through all the steps required to sell to and ser-
vice customers. Staiano’s claim that “we are in position to sell the service and that 
is precisely where we are focusing the bulk of our efforts” was only partly so—
the first part was only marginally correct, and the latter was true but not easily 
resolvable. In the minutes from a board meeting in January 1999, the directors 
alternated between the competing narratives of their business situation, of their 
affirmation in financial markets versus the troubles on the ground at many of 
the gateways and with the overall quality of the service.31 But despite the positive 
tenor of the public pronouncements, the hard reality of the numbers specified 
in the bank covenants had become insistent. A month had passed since Staiano’s 
December inventory of sales accomplished by the gateways; just over two months 
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remained to meet the first requirement of the bank covenants: by March 31 have 
27,000 subscribers and $30 million in revenues.32 

Beneath the smooth prose of board presentations, the angst was rising. Sue 
Kennedy, who would replace Mauro Sentenelli as vice president of marketing 
later in the spring, took notes on a meeting of the gateway CEOs on January 
18, just prior to the board meeting. Staiano seemingly alternated between be-
rating and exhorting the gateway CEOs—the frontline in generating sales for 
the venture. He claimed that an “excuse culture” existed, but not clarifying (at 
least in Kennedy’s notes) whether this was a problem of the gateways or of Irid-
ium in its entirety.33 He expressed “great frustration we are not selling [emphasis 
in original]” and exhorted the CEOs that “we have to find a way to get these 
subscribers.”34 But the struggle to meet the bank covenants occurred against an 
even greater diminishment of prior expectations. As Iridium first sought debt 
financing in the mid-1990s, the corporation developed a series of business plans 
(dubbed in sequence 1.0, 2.0, 3.0). These provided necessary scenarios and de-
tails for how the corporation could pay back its financiers, but they also were 
aspirational documents, showing how each challenge of the venture would be 
met operationally and lead to success.35 Each plan included an ever-greater level 
of detail, engendering an increasing sense of what Iridium could accomplish as a 
global business. From Business Plan 1.0 to Business Plan 3.0, the expectation for 
numbers of subscribers by the end of the first quarter of 1999 went from 54,000 
to 189,000; for the second quarter from 176 to 271,000; with 3.0 forecasting more 
than 500,000 for the first full year of operation. In the bank covenants and the 
business plans, such subscriber expectations were coupled with revenue projec-
tions. Here, too, unsurprisingly, as the January assessment began to detail, the 
required numbers seemed out of reach.36 As the shortfalls became evident from 
December through January, the difficulty of reaching sales figures and incoming 
revenues even at the levels required by the bank covenants (set as one-half of 
anticipated subscribers specified in plan 1.0) registered as a fundamental unrav-
eling of the expected narrative.37

But within such a summary of challenges, the particulars of the global in Irid-
ium, the crosscurrents among its many actors, did not get expressed. But through 
numerous exchanges among the Iridium management team, Motorola, and the 
gateways, the various disconnects, as outlined above, came into sharper focus. 
Even though, for example, at the January board meeting the Iridium manager 
responsible for gateway affairs laid out in a “Market Readiness Review” the stark 
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realities of lagging sales and revenues, seeming fictions persisted: that the gate-
ways, by their own individual estimations, would generate more than 120,000 
subscriptions (across all Iridium services, to include paging and use of the phone 
simply as an anywhere-in-the-world cellular device) by the end of March 1999 and 
nearly a million by the end of calendar year 1999. Then the same report shifted 
back to the realities, exhorting the board (especially its gateway investors) to  
meet the bank covenants by committing to a new “target plan,” which set aside 
the high expectations of the most recent business plan. Its imperatives included 
the following: “focusing on the Vertical Market is the only way to achieve revenue 
goal”; “an immediate plan must be undertaken to achieve the Target Plan; and 
“every gateway needs to act now” (all emphases in original).38 Beyond capturing 
the obvious urgency of the situation, these points exposed two critical fault lines 
in the project: a reversal of the prior, presumed higher value assigned to sales in 
the horizontal market (elite travelers) as compared to users in industries such 
as mining, oil, and coal (examples of the vertical market), and the inability of 
the gateways to perform sales and distribution responsibilities. As the “act now” 
exhortation suggested, it was a statement of frustration, not a methodology for 
each gateway to address a set of local problems that ranged across staffing, regu-
latory permissions, licenses, and relations with service and roaming providers.39 
Such an imperative also reflected the hierarchical character of the relation be-
tween Iridium management and the gateways, in which a US corporation aimed 
to direct the activities of local non-US entities, differently situated culturally and 
politically.40 Staiano captured the dynamics of these relations in his own pre-
sentation, invoking the paternal-like language of “stick” (violation of the bank 
covenants, resulting in a capital call from the investors) and “carrot” (a boon to 
the company’s fortunes in the US stock market) as a way to push the gateways 
to action.41 

With such high stakes and in such a charged atmosphere, the perception grew 
that some of the gateways were not motivated to meet their commitments. As 
noted by Gercenstein, “The trouble [was] that later on there was such lack of 
evenness in terms of [readiness]. The Japanese were done, ready, early. The Arabs 
were late. So these guys couldn’t invoice and bill, and this area was closed off be-
cause you couldn’t do that. So that was a problem. That was a real problem for us. 
But the thinking was correct. We just didn’t understand the dynamics of working 
with these guys, because we were all working on the assumption that having 
invested $2 billion of their own capital, these guys would be motivated to do the 
right thing. Wrong answer. They were motivated by what suited them that par-
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ticular day.”42 That tough final sentence stood as an indicator of the cultural and 
political differences the venture had to overcome in patching together a global 
service with multiple gateways.

But the issues were not all on the side of the gateways. As noted, the availabil-
ity of handsets and the quality of their performance hindered the ability of Irid-
ium to begin commercial service in the fall of 1998. Motorola phones had some 
glitches, but Kyocera handsets had a host of issues, primarily related to software, 
that plagued their readiness for commercial use well into April 1999.43 This stood 
as an embarrassment for Kyocera, one of the major investors in the venture and a 
close business ally of Motorola. This single issue, conjoined with the problems at  
most of the gateways, derailed the expectation that sales in November and De-
cember would provide a substantial beginning to meeting not only the bank cove-
nant requirements for March and June 1999 but also the much higher aspirations 
of the most recent Iridium business plan. The time window for success thus re-
lentlessly contracted—with none of the core problems easily resolvable.

The Kyocera issue highlighted Motorola’s positioning in the global entangle-
ments built into Iridium. As the only supplier of a workable handset, Motorola 
had to calibrate its interests: Was their critical objective to make as much money 
as possible off sales of handsets to the gateways (by setting a high price per unit), 
or to price the units so as to drive sales for the fledgling service? This question 
was another manifestation of the company’s often contradictory involvement in 
Iridium, seeking both to maximize sales of equipment and services to its start-up 
and to see it succeed in the marketplace. In January, at the same time as the board 
meeting, Iridium Chairman Robert Kinzie sent a letter to Motorola CEO Chris 
Galvin (son of Motorola scion Robert Galvin) and John Mitchell seeking “assis-
tance and attention at the highest corporate level.” In addition to asking Motorola 
to involve its own equipment sales force in promoting Iridium subscriptions, 
Kinzie sought to have the company adjust the price of the handsets, set at $2,050. 
But in Iridium’s franchise structure, with units passing through a gateway and a 
sales provider before reaching a customer, the cost of a phone often exceeded 
$3,000, hindering the attractiveness of the service, especially when compared to 
typical cellular. A substantive reduction in the base price might reduce “sticker 
shock” and facilitate sales. As Kinzie noted, “Motorola will make its money from 
the sale of airtime minutes and the success of Iridium . . . gateway revenues and 
handset revenues pale in comparison.”44 

But the issue apparently was not so clear-cut from Motorola’s perspective. On 
January 18, the head of the Motorola unit that managed the handsets sent Mitch-
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ell a memorandum detailing the background to contractual commitments of Mo-
torola, Iridium, and the gateways. It emphasized that the gateways had agreed to 
purchase by December 31, 1998, 100,000 handsets and that if the gateways did 
not meet this obligation, Iridium would have to. Additionally, the contract did  
not allow gateways to change the number of handsets ordered or to extend deliv-
ery beyond December 31. Because of all the problems already described, orders 
from the gateways only totaled 35,000. The memorandum, though never stating 
so explicitly, aimed to prioritize Motorola’s interest in equipment sales (as em-
bodied in the contract) over the circumstances Iridium confronted in January 
and the need to find remedies, in which Motorola’s participation was critical.45 
Though such details seem a kind of bureaucratic “inside baseball” they were rep-
resentative of the multiple frictions between parochial and local interests and the 
global as a category of market opportunity.

This was captured in a February 1999 letter from Hasan Binladin, a principal 
in the Iridium Middle East, to Staiano, in which he expressed concern with sales 
performance and linked it to phone prices and call charges.46 In understated fash-
ion, he reiterated what had been the main topic at the January board meeting: 
that sales were “way below expectations” and it was “very alarming that after 3 
½ months of commercial activation . . . we are in a situation where the average 
sales result for all gateways is less than 3% of target.”47 Binladin touched a main 
nerve of the Iridium narrative, sharing that he had been assessing the horizon-
tal market in the Middle East, talking with those “high income international 
professional travellers” that were central to the Iridium business plan. Their 
frame of reference, he reported, was the extant terrestrial cellular market; they 
regarded the Iridium phones and service as “way over-priced beyond any margin 
that one would allocate for the inherent satellite technology.” This applied not 
just to those mobile, elite individuals but to well-heeled oil companies such as 
ARAMCO, which had reduced its commitment to purchase 2,000 phones to 140. 
Seeing the phone price as a critical barrier to initial adoption of the service, he 
argued that the price should be set at the comparatively much lower level of $750 
to $1,000 and that in conjunction usage rates should be lower, too. He concluded 
that Iridium management and the gateways needed to “avert running into a sit-
uation where poor marketing strategies may cause the collapse of a technically 
superior investment.”48

In India the situation was similar, but somewhat different. As presented by 
the Indian gateway representative at the January board of directors meeting, the 
main impediments concerned a range of bureaucratic matters relating to tariffs, 
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type approval of communication devices, license fees for use of radio spectrum, 
and other issues. Arrangements, too, had to be made for the levy of taxies in 
large metropolitan areas such as Mumbai and Delhi for connecting to the public 
switched network. Though Iridium had apparently generated “positive coverage 
in the press,” the gateway foresaw a “slow ramp-up in the individual subscribers.” 
But capturing the vast difference in wealth and its meaning across Iridium’s gate-
ways, the presenter matter-of-factly noted that the “landed cost [after mark-ups 
of import fees] of an Iridium handset [was] greater than the price of a compact 
car (a Japanese Suzuki).”49

Such comparative valuation highlighted the “upper end” character of the Irid-
ium service generally, regardless of economic setting. A 1997 marketing study found 
that Iridium usage charges “seemed excessive to Chinese, steep to Argentines but 
bordered on reasonable to Americans and French.”50 But usage charges were not 
solely set by corporate Iridium; each gateway could establish its own rates (above 
a baseline rate) to accommodate regional politics and economic circumstances. 
Calls originating in Africa and India had the highest rates (well over $7 a minute); 
calls from North America and international waters the lowest ($3 to $4 a minute).51

This structuring of costs, on one level, provided valuable revenue to developing 
countries, on the model of the era of regulated telephone systems. But on another 
level it mirrored existing global structures of inequality. This was evident, too, in 
a study of Brazil that noted that the country’s “fast growing economy and position 
as the largest state and economy in South America attracts significant business 
travel from abroad; several multinationals have significant operations (e.g. auto 
manufacturers).” Such qualitative assessment fit Iridium’s broader narrative of 
mobile elite economic activity. But the report also reflected on Brazil’s internal 
elite / non-elite disjuncture: “Brazil has one of the highest income disparities in 
the world. There are many rural rich farms and ranches located outside cellular 
and even wireline coverage areas.” From a marketing point of view, the aim was 
to take advantage of this situation, not alleviate it, especially as “pent-up demand 
. . . makes cellular a status symbol, as in many other developing countries. . . . 
High-end products such as Motorola Star-Tac ‘fly’ off the shelves even at prices 
of $2000–3000.”52 As such reports suggest, the reality of the conditions in devel-
oping countries gave an odd cast to Iridium’s marketing effort and its attempts 
to sell the service. The studies recognized the venture’s complicated politics, but 
at the same time attempted to minimize their deep implications for making the 
business viable. The actualities of developing world conditions and their distance 
from neoliberal optimism was a constant tension.
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But frictions and problems arose elsewhere as well. Even when a handset 
found its way to a customer the experience often was unsatisfactory. As part of 
beta testing of handsets and the satellite constellation in September and October 
1998, Iridium’s market research department conducted focus groups “to assess 
the usability of the Iridium User’s Guide, Access Number Guide and Quick Ref-
erence Card.” The study selected only “educational professionals” and found that 
“using the Motorola satellite phone correctly is neither intuitive nor easy.” Most 
were not sure “how to turn on the phone, position the antenna and place a call” 
even with the aid of the user documentation.53 Such findings undermined the 
core assumption of the venture, in which sophisticated, elite travelers, presum-
ably already savvy in their use of cellular telephony, could readily integrate Irid-
ium into their communications options. This issue persisted and was still given 
emphasis as a problem in status reports at the March board of directors meeting.

Equally problematic was the performance of the satellite constellation itself. 
Motorola and Iridium testing of the system, in its beta phase and after com-
mercial activation, showed steady improvement in performance for indicators 
such as incidence of dropped calls or quality of the audio. But reports from the 
gateways as they worked with customers gave a much less favorable account. In 
mid-January, the Korean gateway sent a several-page report detailing the ways in 
which “the actual level of quality claimed by customers are too far lower” than 
that presumed by Iridium. The report, almost apologetically, noted that “up to 
now we have offered trial or solicitation of subscription carefully to who needs 
Iridium in remote areas (e.g. Russia, Myanmar, African nations) only. However, 
we are compelled to hesitate to approach somebody else whose rationale for Irid-
ium is less than the former. What we are afraid is how to minimize the number of 
‘bad mouths’ rather than how to increase the number of subscription under those 
quality level.”54 The result of the initial rollout in Korea was that pre- subscribers, 
already relatively few in number, were reducing or cancelling their initial com-
mitments, some because of handset size and others because of quality. As ex-
amples, the report cited the retraction of a government order of 40 phones and 
pagers and the complaint of a businessperson that it was “hard to make a call at 
the mountain in Russia.” Issues of quality overlapped with the non-availability of 
handsets, the report complaining that “we have lost our faces against customers 
in ensuring the supply timing of handset and other equipment.” The writer sum-
marized the effect of these various problems: “the more subscribers we have, the 
more bad mouths we have to be afraid of. Regardless of vertical or horizontal, the 
bad mouths will be transmitted too fast among our target customers.” The report 
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concluded bluntly that the gateway could not meet its sales forecasts because of 
the lack of “stable and reliable constellation, network and service. None of the 
sales person nor sales agent for Iridium Korea has minimal confidence in offering 
a trial of Iridium to potential customers. The level of call completion and conve-
nience is far from being we originally expected.”55

Despite the imperfect English, the experience of the Korean gateway was not 
atypical. In mid-February, North American gateway users reported a number of 
frustrations. The handset would receive a signal of “busy” from the network for 
“no apparent reason,” requiring the user to turn the phone off, then on. Equally 
problematic, and a more common problem, was that voice quality was poor, 
often characterized as having a “digital warble.” At the January board meeting, 
system administrators claimed this happened on less than 10 percent of calls; 
users reported its occurrence 40 percent to 50 percent of the time. This was 
distinguished from the additional problem of acquiring a “weak signal.”56 By mid-
March, such issues seemingly remained unresolved. In response to a complaint 
from the Taiwan gateway on handset and system performance, an Iridium trou-
bleshooter advised that

for the past few months, all reports indicate that the ISU [the handset] works 
pretty well when it is used properly. That means using the ISU where it has 360 
degree line of sight. Using the example of the golf course—don’t demo it inside 
the clubhouse or under a big tree. It also means that if you want to sell it to 
people who spend some amount of time in cities and towns where are there ob-
structions—YOU MUST DEMO IT AND SELL IT AS A DUAL MODE (satellite 
and cellular) PHONE! (I will fax you an article about testing the handset in the 
Amazon jungle and it is a good example of the need to educate our subscribers 
on how to use the handset). . . . If we all work together we can make Iridium 
a success!57

Yet even with such a “can-do” attitude, the sales numbers Iridium and the 
gateways generated fell woefully short of the bank covenant requirements loom-
ing at the end of March. Near the end of January, the venture registered a mere 
4,249 subscribers. New subscriptions were coming in at a rate of 104 a day, which 
seemed promising if sustained.58 But 6 weeks later, in a March 15 summary of 
sales, the pace and number of subscriptions remained weak: a total of 7,304. 
As a result, in early March, with sales figures substantially below the minimal 
bank covenant requirements and spectacularly less than the expectations of the 
business plan, Iridium began negotiating with its bank creditors to rework the 
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terms of its loans. At the same time, John Mitchell, the “godfather” who for years 
supported and protected Iridium at Motorola, wrote a long letter to Staiano. Al-
though containing notes of optimism, it read like an elegy—certainly for Staia-
no’s tenure as CEO and seemingly for Iridium itself. Measured and polite, the 
letter summarized the obvious and multiple missteps of the enterprise. “Simple 
arithmetic,” Mitchell wrote, “says, with our current customer growth, no matter 
how much they spend per month, or per year, we will not reach the financial 
targets.” As the testimony and critiques provided by the gateways indicated, “an 
Iridium sale is a new concept sale” for “customers who can best use the Iridium 
service live in or travel to remote areas”; what was needed were “more sales peo-
ple who can make a knowledgeable, persuasive presentation” to such potential 
customers.59 The venture’s most important management protagonist laid the Irid-
ium narrative to rest. The vision of broad market appeal, of a clientele of interna-
tional elites driving the success of the company was gone. Not least, the financial 
and organizational structure developed on that premise, implicitly would soon 
be gone as well. The vision of the global embedded in Mitchell’s words though 
also rooted in the transnational movement of elites and of global capital flows 
was more bounded, less ambitious in speaking to a global cultural and economic 
order. Much of the rest of the letter provided avuncular suggestions on reorient-
ing the marketing and sales methods. He praised the “ad program” (covered in 
chapter 4), offering that he was “sure it made selling Iridium stocks and bonds an 
easier task.” But now is the time “for a change to a program that helps a prospec-
tive customer visualize specifically how Iridium could make his business more 
efficient.” This stood as a gentle way of saying that Staiano no longer fit the needs 
of the company; in fact, he would be forced out a few weeks later. To soften this 
implication, Mitchell noted that “yes, all of us have egg on our faces; manufac-
turers, gateways, Iridium investors, and LLC [Iridium]. The gap [between plans 
and actual sales] is very substantial. The biggest egg may be in the optimistic 
planning, which we all seemed happy to accept.” He nostalgically reflected on 
the original Private Placement Memoranda (PPM) of 1991 and 1993 (covered in 
chapter 3). He lamented that “in hindsight I’m not sure that market research and 
forecasters appraised the time it takes to sell a new concept like Iridium. . . . We 
repeatedly rationalized [the market] since we were looking for only 1 or 2% of 
the project cellular population. We rationalized that the cellular providers would 
quickly compete with each other to snatch up Iridium as a wonderful addition to 
their cellular offering.”60 Oddly, Mitchell’s multi-page letter made no mention of 
the banks and any “egg on the face” they might bear, given their relation to the 
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enterprise, then and in years past. They controlled one of, if not, the key variable 
for any future that might be salvaged: time to refashion Iridium, even to Mitch-
ell’s more limited vision of what was possible. 

Also not mentioned was a potential plus to Iridium, long in the planning: 
the role of potential US government purchases and revenues, which potentially 
could provide a financial base for the company. As noted previously, a separate 
gateway was built to serve exclusively government communications through the 
system—primarily for military and State Department personnel. But a contract, 
through the Defense Information Systems Agency (DISA), did not get finalized 
until early April 1999.61 On the surface it seemed an answer to meeting the bank 
covenants; the contract had a potential value of $219 million through a 3-year 
period, with airtime usage set at up to 28 million minutes per year. This was a 
revenue stream that if realized would have met a substantial fraction of Iridium’s 
short-term revenue needs. But the contract amount only was in the DISA budget, 
not fully funded. Thus, the contract offered less than it seemed. With Iridium’s 
financial difficulties in the news, some government users expressed reluctance 
to take up the service. The State Department asked for a detailed response “to 
counter negative press and dispel Iridium solvency, Y2K, and system operation 
and availability issues.”62 It seems that Y2K became a critical concern in the im-
plementation of the contract, with some uncertainty as to whether the Iridium 
system was fully compliant, thus delaying the government’s commitment at a 
crucial stage for the venture.63 Not only was this a setback in itself, but, by ex-
ample, it made other governments less willing to commit to large contracts with 
the venture.

As Iridium’s rollout and initial performance drew public attention, the va-
garies of large, long-term technology projects became one line of commentary. 
Even in the WIRED article that touted Iridium as the vanguard of a move toward 
pan-national corporations, such caution caused the author to leaven his enthu-
siasm:

“This system does not let you do what a lot of wired people want to do,” cau-
tions Professor Heather Hudson, who runs the telecommunications program 
at the University of San Francisco and studies the business of wireless commu-
nications. “Nineteen-nineties technologies are changing so fast that it is hard 
to keep up. Iridium is designed from a 1980s perspective of a global cellular sys-
tem. Since then, the Internet has grown and cellular telephony is much more 
pervasive. There are many more opportunities for roaming than were assumed 
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in 1989. So there are fewer businesspeople who need to look for an alternative 
to a cell phone while they are on the road.”64

Toward the late 1990s, some industry observers felt Motorola had additional in-
centive, over and above its investment, to ensure that Iridium succeeded—to 
protect its reputation for technical and business acumen.65 Between 1994 and 
1997, Motorola had suffered slowing sales growth, a decline in net income, and 
decreasing profit margins. Moreover, the company had experienced several pre-
vious business mishaps, including a failure to anticipate fully the cellular indus-
try’s switch to digital cell phones. Motorola had lost its late 1980s master-of- 
technology luster and its aura of financial solidity, all of which initially had made 
Iridium seem an adventurous yet plausible project for the corporation. By late 
1998 and early 1999, with its own changed circumstances, its commitment to  
the project was less certain and Iridium itself seemed to shift from corporate 
asset to liability. The framing and tone of Mitchell’s letter to Staiano fit such 
changed circumstances.

Failure to meet the seemingly modest targets of the bank covenants set in mo-
tion negotiations with Chase Manhattan and BZW, which in turn eroded investor 
and public confidence in the project. The underlying issue was less about the 
market as an abstraction than the readiness of Iridium and its gateways to be in a 
position to meet these milestones of revenue and subscribers—to handle the fine 
grain of work required in the global project and to make a global technical system 
function smoothly on a short timescale. As the quarterly subscriber targets for 
1999 suggested, whether assessed by the bank covenants or the Business Plan 
3.0, the venture was predicated on a particular analogy: the prior performance of 
the cellular phone market, for which uptake followed a bold “hockey stick” curve 
of relatively rapid market adoption. The market that Motorola perceived in the 
early 1990s was not the market that existed in 1998 and 1999—neither in terms of 
cellular as a model nor in the attractiveness of the product to “high-income” and 
“business traveler” clientele. Ten years before there had been little competition 
in the type of cellular service Iridium offered, nor did communications modes, 
such as the Web, loom as alternatives. Nor, importantly, did those models depend 
on the existence of a fully functioning transnational framework of business op-
erations. Their development was incremental, not global in one dramatic swoop.

As Iridium’s precarious position became public, the company cited the main 
cause of the shortfall in subscriptions as a combination of an inadequate supply of 
phones, erratic performance in the combined system of satellites and gateways, 
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software problems, and, most often referenced, a lack of sales channels with 
properly trained personnel at the gateways. The latter problem had haunted Irid-
ium during the two years prior to launch. By early 1999, the company accepted 
that the commercial prospects of the venture required it to train a sales staff, not 
leave this task to the gateways. The company itself would have to work with local 
cellular sellers and providers in each gateway territory. Such a revelation left 
banks and holders of Iridium stock in an awkward position, dependent on Irid-
ium to fix the critical problem of distribution and sales in the months after, rather 
than before, service began. Embedded in this problem, as indicated by Mitchell’s 
letter and critiques from the gateways, were the questions of who were the most 
likely potential customers—a swath of the global, mobile professional elite or  
the less numerous, more task-driven professionals in the vertical market?—and 
how to tailor sales tactics to their needs. 

From the vantage point of early 1999, Iridium’s business plan—or at least its 
execution—appeared fundamentally flawed. The original plan specified that the 
consortium of gateways market and sell the product prior to the onset of com-
mercial operations through regional cellular retailers and cellular service pro-
viders. As already noted, more than a few of the gateways were not staffed or 
sufficiently adept in modern business practice to accomplish these objectives as 
Iridium launched. China and Russia, with their state-centric economies, were 
especially problematic. Even at those gateways more prepared for these respon-
sibilities, selling the service from advertising and informational brochures, with-
out person-to-person sales support, proved nearly impossible. The service plans 
were complex (different combinations of satellite. terrestrial, and pager options), 
as was the equipment offering—and not least the phones and the service were 
expensive. In mid-March, a service provider for Iridium North America, consid-
ered along with Iridium Japan one of the two most competent gateways, wrote 
ruefully to his Iridium counterparts that “the sluggish product launch suggests 
the market is not as large as the research gurus initially indicated. . . . The airtime 
is too high and equipment pricing needs to be under $2K . . . [and] still there are 
problems with the Iridium network.”66

As weaker-than-expected subscriber and revenue numbers settled in, Iridium 
stock, which had traded as high as $73 per share, dropped to $20 in early 1999. 
The plunging stock price only exacerbated the tensions in the venture; without 
the possibility of reaching the “carrot” of higher stock valuation, the financial 
incentives for the gateways collapsed and with that the glue that held Iridium 
together as a global vision and undertaking. As these cracks in the enterprise 
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unfolded, the corporate financial officer Roy T. Grant resigned, with Ed Staiano 
soon following, forced out by the board at an April 22 meeting. His assertive style 
of management, long a sore point with non-US members of the board, seemed 
the wrong fit to rescue the company—a conclusion Mitchell had reached in early 
March. As a cost-savings measure, Staiano aggravated his old Motorola colleagues 
by seeking to reduce by 50 percent its lucrative $500 million operational and 
maintenance contract with Iridium, payment on which it already had deferred as 
an act of good will to facilitate the commercial rollout. These departures, and the 
tensions associated with them, placed further pressure on the company.67

John Richardson, the CEO of Iridium Africa Corp., one of the investors in 
the company, was appointed interim CEO after Staiano’s departure. Richardson’s 
expertise prior to Iridium was in corporate restructuring and thus seemed a fit 
for the distressed company. For the quarter ending in March, Iridium reported 
a net loss of $505.4 million, or $3.45 a share. The stock fell to $15.62 per share. 
One of Richardson’s first tasks was to revamp Iridium’s marketing strategy along 
lines that already had become clear. According to Richardson, as the crisis took 
hold, the message about the product and the market changed from meeting to 
meeting: “One day, we’d talk about cellular applications, the next day it was a 
satellite product. When we launched in November, I’m not sure we had a clear 
idea of what we wanted to be.”68 The quote itself reflected the problem: Richard-
son had been part of the leadership team that defined the marketing message he 
subsequently so casually critiqued. In April, Iridium officially announced that it 
could not meet the targets specified in the bank facility. Chase Manhattan and 
BZW granted Iridium a two-month extension. The stock dropped to $10.44 per 
share, as Motorola hinted it might withdraw from the ailing venture. Wall Street 
began talking about the possibility of bankruptcy. But Iridium stated that it was 
revamping its business plan and by month’s end hoped to have charted a new 
course for its financing. A vicious cycle was well under way.

Iridium received extensions on debt payments, perhaps in part because the 
lending community knew that moving from a high-technology concept to an op-
erating business, especially one of this scale, might well encounter difficulties—
that the assumption of a “hockey stick” take-off upward sales trajectory might 
require more time to manifest. But the main reason banks and creditors granted 
extensions to meet loan terms was because bankruptcy did not yet seem a viable 
alternative. The equity partners in Iridium owned all of the gateways (they were 
corporations, distinct from Iridium), all distribution, and all national regulatory 
licenses. If the banks and creditors forced Iridium into bankruptcy, they could 
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end up owning a satellite constellation unable to interact with the gateways or 
terrestrial public switched telephone networks (PSTNs). Iridium received an ad-
ditional 30-day extension on its loan facility from the banks, beyond the prior 
2-month leniency, and, in addition, received an extension until June 30 on a 
separate $90 million payment to bond holders. By late spring, Iridium let go 15 
percent of its 550-employee workforce, including senior staff. The stock had sunk 
to $6 per share and Iridium bonds were selling at 19 cents on the dollar.

Though the Iridium board of directors tasked Richardson to solidify and im-
prove Iridium’s financial position, he spoke as if the outcome was already set:

We did all of the difficult stuff well, like building the network, and did all of 
the no-brainer stuff at the end poorly. Iridium’s major mistake was a premature 
launch for a product that wasn’t ready. People became so obsessed with the 
technical grandeur of the project that they missed fatal marketing traps. . . .  
Iridium’s international structure has proven almost impossible to manage: 
the 28 members of the board speak multiple languages, turning meetings into 
mini-U.N. conferences complete with headsets translating the proceedings 
into five languages. . . . We’re a classic MBA case study in how not to introduce 
a product. First we created a marvelous technological achievement. Then we 
asked how to make money on it.69

The latter part of that statement was not quite true: the question of making 
a profit was prominent throughout the 1990s, the very point of the numerous 
marketing studies as well as the core question raised by the financial community 
as Iridium successfully arranged bond offerings and loan facilities. Richardson’s 
remarks missed in another way: the difficulty in managing the venture’s trans-
national structure was not inherent (an echo of the fractiousness of UN gover-
nance) but a historically contingent phenomenon, part of the 1990s fashioning of 
the global. The key issue in this regard was how to conjoin Iridium’s international 
structure with standards of Western business practice; it was a problem of how 
to integrate independent local actors, many from developing areas, into a global 
enterprise. To avoid bankruptcy Iridium needed time to adapt this structure, with 
its multiple, unwieldy locally specific issues, of merging local ways of doing and 
capacities into the broader corporate framework of Iridium. But the constraints 
imposed by the bank covenants and Motorola’s reluctance to provide further fi-
nancial guarantees limited this possibility.

The complexity of the product, as noted above, and the system’s halting steps 
toward high levels of performance thwarted a nimble, quick response, too. Some 
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industrial customers would take six to nine months to try out any new prod-
uct, including an expensive satellite phone service. Such issues fed into the time 
problem from the other direction: why, from the perspective of a prospective 
customer, purchase Iridium service if the company might be out of business in 
six months or a year?70 Although not yet in commercial operation, Iridium’s pri-
mary competitor, Globalstar, promised to set its prices significantly lower than 
Iridium’s, putting further pressure on the company. Richardson then instituted 
price reductions of up to 65 percent off the original price for some of Iridium’s 
products and services. The banks and investors agreed to give Iridium yet a third 
extension to August 11 to meet its financial covenants. Motorola suggested that 
the venture might need to close and liquidate through bankruptcy proceedings 
unless a restructuring agreement could be reached. If bankruptcy occurred, Mo-
torola would continue to maintain the satellite network, but only for a limited 
time period. 

Iridium did ask its consortium investors and contractors to come up with 
more equity, an idea received with little interest. Several partners made it clear 
that they would walk away rather than provide additional funding—a fissure in 
the board that limited the options for recomposing the company. All the partners 
had to be committed to restructuring for any possibility of success; with the de-
teriorating situation they had become as risk cautious as the banks. Wall Street 
analysts expected the banks to allow Iridium to reschedule and extend payments 
on its debt over several years or offer debt holders an equity position in the com-
pany. Through this lens, it seemed implausible that Iridium’s primary asset, its 
satellites orbiting the Earth, might be auctioned off in bankruptcy court.

On August 12, 1999, Iridium filed for bankruptcy protection—a dramatic hu-
miliation for a company that a few years earlier predicted financial breakeven in 
the first year of operations. Instead, it became, at that time, one of the 20 largest 
bankruptcy filings in history. On August 13, NASDAQ suspended trading in the 
company’s stock, which had been trading for as little as $3 per share. Iridium’s 
partners—who had also made investments by building ground stations, assem-
bling management teams, and marketing Iridium services—had little to show  
for their equity. Iridium’s bondholders didn’t fare any better, as $1.5 billion in debt 
traded for around 15 cents on the dollar as the company entered restructuring 
talks with its creditors in the bankruptcy process. In a last ditch effort, Iridium 
reduced phone call prices to $1.40 to $3 per minute and prices of handsets to 
$1,500.71

Within several months, Iridium as originally conceived had slowly then com-
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pletely evaporated—its existing business and financial structure beyond rescue. 
As these multiple problems unfolded through the summer of 1999, Motorola en-
gineers who had invented the Iridium concept and helped bring it to technical 
reality expressed disbelief that their exemplary work was turning into an epic 
failure.72 In August 1999, after Leo Mondale resigned as Iridium’s chief financial 
officer (as successor to Roy Grant), few believed that a successful bankruptcy re-
structuring was possible. According to one analyst, “if they [Iridium] were close 
[to a restructuring plan], they wouldn’t be bringing in a whole new team.” Irid-
ium’s failure had a “flu-like effect” (as commentators dubbed it) on the entire 
industry. ICO Global Communications, another of the original cohort of satel- 
lite telephony competitors, also filed for bankruptcy protection two weeks after 
the Iridium filing. ICO failed to raise $500 million it sought from a public stock 
offering, a financial step already twice delayed. 

Now the only remaining way to save the bankrupt company was through the 
graces of a qualified bidder as determined by a federal court. This required a 
bidder to submit a refundable cash deposit or letter of credit equal to the greater 
of $10 million, or 10 percent of the value of the amount bid to take control of 
Iridium. According to bankruptcy court filings, Iridium was generating revenue 
of $1.5 million per month. On December 9, 1999, Motorola agreed to a $20 mil-
lion cash infusion for Iridium, but even with this the company would run out of 
operating funds by February 15, 2000. A monthly operating cost of $10 million, 
an anticipated cost of $300 million every few years for satellite replenishment, 
and still unresolved questions about the market for the service limited the field 
of potential rescuers.

The cellular phone entrepreneur Craig McCaw considered a short-term cash 
infusion as he assessed whether to make a much larger investment to rescue 
Iridium, emerging as the only credible candidate in terms of both resources and 
relevant experience. He also led a group of investors who pledged $1.2 billion to 
rescue the bankrupt ICO satellite system.73 Although McCaw’s proposed restruc-
turing plan was not fully disclosed, it was expected that Motorola’s involvement 
would be that of a minority stakeholder. Also, under the restructuring plan, Mo-
torola would reduce its monthly fee for operating and maintaining the Iridium 
system from $45 million to $8.8 million.74

But the financial failure of Iridium had mixed meaning for Motorola. Its repu-
tation faltered as did its hopes to create a new business niche in satellite manufac-
ture. But bankruptcy was not a complete loss. The firm collected $3.65 billion in 
Iridium contracts, providing approximately $750 million in profit. Iridium pro-
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vided Motorola with more than 1,000 patents in building satellite communica-
tion systems, which under more favorable circumstances would have facilitated 
Motorola’s gaining a leading position in the global satellite industry as a manu-
facturer. Already Motorola had parlayed its Iridium work into a role as the prime 
contractor to build the Teledesic Project, a 288-satellite constellation to provide 
Internet services worldwide. Backers of the Teledesic Project, which had a price 
tag of $15 billion to transmit data, video, and voice, included Boeing, Micro soft’s 
chairman Bill Gates and McCaw, reflecting his broad interest in relating terres-
trial and space-based infrastructures of communications. 

As an investor in Iridium, Motorola stated that it had no intention of providing 
additional funding to ailing Iridium, unless of course other consortium members 
followed suit, an outcome without support. In March 2000, McCaw withdrew his 
offer to bail out Iridium even at a deep discount, focusing his efforts on salvaging 
the ICO satellite system instead. In effect, this meant there would be no commer-
cially based savior for the system. McCaw’s reluctance, in part, seemed grounded 
in Iridium’s more complex (compared to ICO’s) framework of international invest-
ment and participation, as well as the system’s limited capacity to transmit data.

With the withdrawal of McCaw’s financing, Iridium notified the US Bank-
ruptcy Court that it had not been able to attract a qualified buyer by the specified 
deadline. Iridium planned to terminate its commercial service after 11:59 p.m. 
on March 17, 2000, a little more than 16 months after inaugurating service, and 
begin the process of liquidating its assets. Immediately following the Iridium 
announcement, Motorola issued a dry, matter-of-fact press release, an epitaph on 
what Robert Galvin had dubbed the “eighth wonder of the world”:

Motorola will maintain the Iridium satellite system for a limited period of time 
while the deorbiting plan is being finalized. During this period, we also will 
continue to work with the subscribers in remote locations to obtain alternative 
communications. However, the continuation of limited Iridium service during 
this time will depend on whether the individual gateway companies, which are 
separate operating companies, remain open. In order to support those custom-
ers who purchased Iridium service directly from Motorola, Customer Support 
Call Centers and a website that are available 24 hours a day, seven days a week 
have been established by Motorola. Included in the information for customers 
is a list of alternative satellite communications services.75

The deorbiting plan would likely take 2 years to complete at a cost of $50 to $70 
million. It would include all 66 satellites as well as 22 satellites serving as spares. 
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The plan called for deorbiting the satellites four at a time by firing their thrust-
ers to drop them into the atmosphere to incinerate—a possibility that inspired 
(with literary license) a Dilbert comic strip in which satellites were portrayed as 
descending into backyard swimming pools.

The comic strip was a small marker of the shifting terrain of popular engage-
ment with projects like Iridium. The rise of online forums, through message 
boards and their kin, attracted enthusiasts, nerds, and small investors to weigh 
in on the meaning of the venture, whether to hope for its resuscitation or exult 
in its demise. Supporters of the venture were dubbed “Iridiots” by the more dis-
missive. “Hard to believe that USG [US government] won’t come up with a pal-
try $5 B when the federal surplus is $200 B.” “Maybe this system would have 
worked on another planet (like Uranus, for example) but there is obviously no 
need for it here on Earth. Auf widersehn, Iridium.”76 And delightfully on and on. 
For some reason, as late as May 1999, Iridium staff followed this online world, 
noting that “the discussions are free-wheeling, and the tone is often sarcastic and 
highly opinionated, especially when the company reports bad news.”77 All this 
online democratic ferment led to a grassroots attempt to save Iridium by having 
supporters send in small contributions with the aim of repurposing the system 
for a free Internet-style form of communications and community.

But more traditional structures of financial rescue prevailed. In November 
2000, a group of investors led by an airline executive won bankruptcy court ap-
proval to form Iridium Satellite Corporation and purchase all remaining assets of 
Iridium LLC—at the fire-sale price of $25 million, amounting to less than a penny 
on the dollar on the $6 billion plus investment in the original venture. As part of 
the proposed sale, Motorola would turn over responsibility for day-to-day oper-
ation of the system to Boeing, a subcontractor to the new ownership. Although 
Motorola would retain a 2 percent stake in the new system, it had no further 
obligations to operate, maintain, or decommission the constellation. Almost im-
mediately after the announcement, and not coincidentally, the DISA awarded 
Iridium Satellite a $72 million contract.78

As noted in prior chapters, the DoD already had a deep connection to Iridium, 
possessing its own gateway in Hawaii, operated under contract by Motorola. As 
bankruptcy proceeded, the DoD did not want to lose this global communications 
capability, in which it had an interest since the venture’s initiation. It directly 
encouraged the formation of the new investor group, promising a contract to 
give Iridium’s new incarnation financial stability—a possibility because the vast 
structure of debt had been expunged in bankruptcy. This turn tightened the al-
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ready strong civil-military connection embedded in the project. Dave Oliver, dep-
uty under secretary of defense for acquisition, celebrated the contract, noting, 
“Iridium will not only add to our existing capability, it will provide a commercial 
alternative to our purely military systems. This may enable real civil/military dual 
use, keep us closer to leading edge technology, and provide a real alternative for 
the future.”79

Iridium had been rescued from the brink of extinction—literally. As part of 
the agreement, the newly formed company acquired all of the assets of the orig-
inal Iridium and its subsidiaries. This included the satellite constellation, the 
terrestrial network, Iridium real estate, and the company’s intellectual property. 
Because of the new company’s significantly reduced cost structure, it readily 
developed a workable business model based on military use, through so-called 
vertical industrial markets such as oil and gas extraction and other specialized 
uses. In short, it targeted those markets not suitable for the greatly expanded 
reach of terrestrial or commercial cellular (the military) or still beyond that reach 
(niche uses). Though Iridium’s demise attracted widespread media attention, its 
resuscitation generated much less interest, leading the Arizona Republic (as one 
example) to run in 2005 an article “Iridium, Alive and Well.” Quotes like “Every-
one thinks the Iridium satellites crashed and burned, but they’re all still up there” 
enlivened the article’s premise.80 By that point, the new Iridium reported a base 
of 142,000 subscribers, with the cost of a new phone less than $1,500 and per 
minute expenses of $1 to $1.60.81 Yet Iridium did not separate out the numbers of 
military and commercial users, relevant as the phone service gained widespread 
use in the Afghanistan and Iraq theaters of war. In those contexts, ironically, 
Iridium met its original aspiration of providing a communications infrastructure 
where little to none existed—but, of course, sans the rhetorical aura of satellite 
communications acting as an instrument of uplift for developing countries and 
their citizens.

Though after bankruptcy Iridium’s news profile faded, one group fixated on 
the consequences of the company’s arc from an object of media fascination to 
a business failure: the stock, bond, and bank investors that had supported the 
enterprise. Motorola, as a beleaguered but still prominent company, became the 
focus of their grievances. At least 20 investor groups filed suit against Motorola 
and Iridium, citing a range of malfeasance: these included the nature of the Mo-
torola supply contracts that funneled equity, loan, and stock monies from Irid-
ium into the parent company; misrepresenting the robustness of the market for 
the service; hiding technical problems; and other claims of improper actions. 
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Eventually, on September 4, 2007, the Bankruptcy Court in Manhattan ruled 
mostly in favor of Motorola, contrary to the hopes of creditors seeking a $3.7 
billion judgment. The judge ruled that even though the capital markets were “ter-
ribly wrong” about Iridium’s hopes for huge profits, Iridium was “solvent” during 
the critical period from 1996 through 1998 when it successfully raised impres-
sive amounts of debt and equity in the capital markets. The court said that even 
though financial experts now believed that Iridium was a hopeless one-way cash 
flow, with a flawed business model, it abided by required financial disclosures.82

Indeed, when in December 1998 Iridium and Motorola closed on a more than 
$1 billion loan facility with Chase Manhattan and BZW, the prospectus contained 
a compendium of risks, including a highly leveraged capital structure; design lim-
itations—such as phone size; service limitations—including severe degradation 
in cars, buildings, and urban areas; high handset and service pricing; the build-
out of cellular networks and a lack of control over partners’ marketing efforts. 
All were points of contention during bankruptcy and after during the lawsuits.83

The day after the court ruling in 2007, newspapers reported that Iridium Sat-
ellite, a privately held company, was preparing to raise about $500 million in a 
private equity offering to be followed by a subsequent IPO. Although such bra-
vado offered an echo of the mid-1990s, the idea of the global embodied in the 
project was different, more military-oriented, more cramped as to the ideologi-
cal meanings of the Earth-embracing communications system and its practical 
reach. Comparing the Iridium of the mid-2000s with its 1990s progenitor, the 
bolder, more ambitious worldview of the earlier period stands out. It took on 
a series of interlocking projects—the redefinition of manufacturing workspace, 
the creation of the corporate university and new structures of knowledge, culture 
as a deep problem of the global era, the reorientation of national and transna-
tional structures of regulation, the seeming naturalness of imagining and creat-
ing a global infrastructure, and, not least, comprehending and stitching all this 
together ideologically under the neoliberal banner.

All of these were taken as complementary endeavors explicit in their intention 
to create the category of “the global,” taking that effort as conceptually unprob-
lematic and warranted. To pose it as such is to highlight the preeminent pull 
in the post–Cold War moment of US elites and power as manifested through 
the Washington Consensus and through, as exemplified by the Motorola and 
Iridium case, US corporations. That pull reoriented US institutions such as the 
Federal Communications Commission (FCC) and on the international stage key 
forums such as the International Telecommunications Union (ITU). And “pull” 
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is an apt word as seen through the bevy of non-US investors that participated 
in the project, spanning across Europe, the Middle East, Russia, China, Japan, 
and South America. For these nations participation in the venture derived from 
self-interest, but, too, was inextricably bound to a desire to align with US power, 
even if cautiously, as expressed through an ambitious high-technology venture. 
Iridium seemed an opportunity to test collaboration and partnership in a context 
in which neoliberal markets, shaped by the assumptions of the Washington Con-
sensus, had rapidly become central to geopolitics and constructs of the global—
even if seen differently from various national vantages, By the mid-2000s, in a 
world shaped by September 11, 2001, the nature of that social space had changed, 
making the military a more visible and more prominent shaper of the global, 
more deeply entwined with the market.



Conclusion 

This account has offered two intertwined narratives. One was to present the 
global as a category invoked and used by a variety of historical actors in the 

1980s and 1990s—a category that was contingent, in process, and given con- 
crete meaning by these actors. The other was the development of Motorola’s 
Iridium venture, a tracer of the multiple problems, strategies, and meanings of   
creating the global as a historically grounded phenomenon of the 1980s and 
1990s. The venture highlighted the period’s strong ideological and political com-
mitment to neoliberal markets as the preferred and only engine for creating a 
beneficial economic and social order. Deeply implicated in this world outlook 
was the role of technology, as consumer item and infrastructure. Communica-
tions advances, especially in computers and satellite applications, stood out as 
key symbols of a market-ordered, nation-state-facilitated world. In this regard, 
the venture’s history dovetails with the belief systems and practices of a range 
of period actors. In turn, it coheres with much of 1980s and 1990s humanities 
literature, which takes as a basic tenet that this political-economic condition is 
central to an explanation of these decades.

This story, too, brings forward the scholarly question of the role and power 
of nation-states in this recent history—whether the market turn diminished the 
power of nations or merely reoriented it through new relations with corpora-
tions. Such analytic framing, of course, applies unevenly across the nation-state 
landscape, with shifting consequence and meaning from North to South, West 
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to East. But from the US standpoint, the Iridium case shows the broad sweep of 
government interaction with Motorola and Iridium, both to facilitate neoliberal 
policy and, on occasion, to delimit it, especially in areas of national security. On 
different policy issues and actions, Motorola and Iridium negotiated with, worked 
conjointly with, or lobbied a range of governmental entities—in the executive 
branch, with departments such as Commerce, State, and Defense; regulatory agen-
cies, especially the Federal Communications Commission (FCC); White House 
staff; and, not least, Congress. The marshaling of State and FCC support proved 
crucial not only within the United States for adapting governmental structures 
for neoliberal policy goals—with legal recognition of competitive, privately or-
ganized, global satellite telephony a prime instance—but also in international 
governance forums. This was immediately relevant for the venture in prepara-
tion for and execution of the International Telecommunications Union’s (ITU) 
1992 World Administrative Radio Conference (WARC). It was, in a broader frame 
still, also relevant in the 1995–1996 negotiations establishing the World Trade 
Organization (WTO), in which Motorola and Iridium worked alongside US rep-
resentatives to achieve policy rulings favorable to their telecommunications and 
satellite telephony interests.

It was this very period synergy—of a shared belief in markets as the preferred 
means to achieve social good—among nation-states, international actors, and 
corporate actors that shaped the 1980s and 1990s global. To state it thus is not 
to use blithely a largely Western-driven perspective to stand for the larger expe-
rience. It is to encapsulate the main dynamic of the period, of US and European 
political and economic dominance and the ability of these nations to persuade 
non-Western actors to see the ideology of markets as a better means to fulfill their 
interests. The way in which African and South American countries came to sup-
port Iridium at WARC 92 stands as one indicator, as, of course, did Iridium itself 
with its array of investors, most of whom were non-Western. For the latter, too, 
the very structure of that investment reflected that period dynamic in two ways. 
One was obvious: the basic fact that a major US firm, and its subsidiary, orga-
nized this transnational initiative and were positioned to reap the largest benefits 
should it be successful. But another was subtler. The “united nations” moniker 
affixed to the venture obscured the working relations between the non-Motorola 
investors and Iridium, confusing the difference between a forum designed to 
elevate the political standing of developing nations and a corporate board. The 
non-Motorola investors were more like spokes feeding into Iridium and Motoro-
la’s central core rather than networked to work collectively on any shared inter-
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ests; such structural arrangement facilitated Iridium control over the direction 
and implementation of the project.

Older tools of US power also came into play. The use of the dollar as the cur-
rency of international trade shaped details such as how to process the settlement 
(division of who gets paid how much) of customer call transactions over the sys-
tem and to do so under the aegis of a US bank. Another standard that translated 
from the US national to the international context was specification of the Uni-
form Commercial Code as the means to codify contracts and other transactions. 
Consonant with this, Motorola and Iridium insisted that the US judicial system 
be used for any disputes that might arise. Largely these stipulations went unchal-
lenged by non-US investors, partly out of deference to Motorola’s founding role 
but also because these US capacities, not readily replicated in other national con-
texts, were seen as stabilizing, effective assets in creating a global infrastructure.

But this on-the-ground character of the global, with its prominent US inflec-
tion, had a complement: the realization of space infrastructures that completely 
embraced the planet. Though through the 1980s applications satellites—commu-
nications, remote sensing, and weather, both military and civilian—had provided 
platforms for looking down on Earth, such efforts had a more partial character. 
They either covered only some fraction of geography (as with communications 
satellites) or surveyed the entirety of the planet but did so in increments over 
time (polar-orbiting weather and remote sensing satellites). The 1990s, with 
privately initiated Iridium and the military-initiated Global Positioning System 
(GPS) as prime exemplars, saw a seemingly small but significant shift to constel-
lations of satellites that took as their objective near-instantaneous coverage of the 
entire surface of the planet. Such historical timing was not coincidental, captur-
ing the two complementary aspects of the neoliberal outlook. The market ideal 
animated Iridium, but the venture’s conception and execution was intimately 
bound to US national security interests. Recognizing the seeming tension be-
tween its UN-style organization and close ties to the US military, Iridium offered 
to create for any nation its own secure military communication space within the 
network. None took up the offer. In contrast, GPS began as a military tool, but 
in the neoliberal world became a crucial, global commercial utility as well as a 
resource for other national militaries. In short, the early to mid–Cold War bound-
aries between the market and the US military, of the distinctive political-social 
role of commerce and of the US state, had changed, and a new configuration of 
relations had been normalized.

Historical (and other humanities) accounts of the 1980s and 1990s give an-
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alytic emphasis to flows, circulations, and exchanges across national borders as 
the critical motifs of globalization. Such analysis has had the virtue of giving glo-
balization a meaning that provides connection and contrast with prior historical 
eras, a framing that has energized scholarship on the practices and interpretation 
of European expansion since the fifteenth century. But this work tends to miss this 
not inconsequential and distinguishing development of the 1980s and 1990s—of 
making actual, replete globality a reality. But this is a reality, as noted, of a partic-
ular kind in which the boundary between markets and nations became fuzzier as 
did conceptions of military and market relations. In doing so, it changes the way 
in which we might understand the rubric of flows, circulations, and exchanges 
in the 1990s, as inseparable from and reconfigured through these new capacities 
and their embedding in neoliberal market practices.

Though Iridium exemplified these larger period structural political-economic 
themes, it was, as argued throughout, also a marker of the specific pathways in 
which historical actors built the 1980s and 1990s global. In this story, three over-
lapping vectors evident in scholarship captured this making: through the role 
of corporate engineers and a retheorizing of manufacturing practice; through 
accommodations between states and corporations, nationally and internation-
ally, primarily in the area of regulation (such as at the FCC and the ITU); and in 
expressions of ideology in mainstream and business media and in advertising. 
But two additional vectors, less evident in the literature, proved crucial in the 
Iridium story and, I would argue, in the larger question of how to understand 
the 1980s and 1990s: the enhanced interest in culture as a critical category in 
corporate life and, as a twinned concern, a reconceptualization of the role and 
place of knowledge. All these vectors, individually and collectively, were given 
their motive force by preexisting trends in globalization from the 1970s and the 
concurrent ascendance of neoliberal assumptions. In historiography, the first set 
of vectors has received scholarly attention, but has not seen them in detail and in 
conjunction through the lens of the corporation as a critical global actor. Thus, 
the narrative strategy of this book is to provide a vertical profile of the corpora-
tion from the factory floor to high-level politics as well as the topography of its 
multiple interactions with other actors.

But it is that second set of vectors—of culture and knowledge—that helps 
capture some of the less noted aspects of the ecology of period globalization. For 
the historical actors, “culture” as a term and a problem loomed large as a broad 
organizing trope for a range of issues, perceived as taking on greater saliency in 
globalization: on the positioning of workers as culture-bearing individuals in a 
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multinational corporation operating in multiple cultural contexts; in theorizing 
the corporation itself as a cultural entity; and, as highlighted by Iridium, as a 
problem in bringing a diversity of elite actors into shared governance of a corpo-
ration. As previously noted, this use of culture derived from the confluence of the 
Japanese manufacturing challenge in the late 1970s and early 1980s with the rise 
of culture as an explanatory tool in the academy and its dispersion into popular 
thinking. This perspective took on a significant institutional role at Motorola, as 
expressed by the creation of Motorola University and its Center for Technology 
and Culture, as well as the invention of tools such as Six Sigma, which explicitly 
linked manufacturing quality with employee and organizational culture. Variously, 
culture as an analytic lens and a solution filtered to various sites in this land-
scape: in Motorola’s Iridium satellite assembly facility as the lubricant to retheo-
rized practices of manufacture; to contractors supporting that work; to Motorola 
manufacturing facilities around the world in which US multinational corporate 
culture and the culture of local employees and local governmental authority had 
to find accommodation.

But culture also was textual strategy, a way of mapping out the meaning of 
these coexisting, interpenetrating ways of doing and seeing, of the relation of 
the individual to the corporation, of the latter to a local or regional context. One 
could see this in the development of Uncompromising Integrity, under the aegis of 
the Center for Technology and Culture, in which culture was the lens to describe, 
catalog, and interpret the ethical issues that arose for such conjunctions. It was 
a handbook that sought to move culture and ethics in the multinational context 
from an ad hoc exercise to a more formalized set of understandings and practices. 
Culture as a textual question also manifested in the “Iridium Revolution” manu-
script, but here the mapping sought to give insight into the ways in which global 
personal mobile communications, and its situating in various cultural contexts, 
might give rise to particular trajectories of forward-looking change—at the indi-
vidual, local, and transnational levels. Through its methods and primary author, 
the anthropologist Robert Textor, it stood as a direct descendant of the futures 
studies of the 1950s and 1960s. In each instance, though, these textual investiga-
tions of culture took motivation from the assumptions and conditions of period 
globalization. Such efforts, at least rhetorically, reflected the way in which the 
individual as an actor became a focus of concern within this larger problematic. 
For the Motorola principals covered here, such concern came, in part, from neo-
liberal ideology’s foregrounding of the individual as a critical social actor, but 
also from the company’s particular approach to ethics and awareness of historical 
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inequalities derived from a history of colonial relations. Though such intellectu-
alization did not dominate corporate decision-making, it was a not insignificant 
element in grappling with the meaning of and response to globalization.

The turn to culture was just one element of a broader rethinking of the kind 
of knowledge required by the conditions of globalization, as well as its organiza-
tion within the corporation and its relation to the academy. All were perceived 
by the historical actors as critical questions. In creating Motorola University, this 
response is lineally related to early twentieth-century and Cold War initiatives in 
which corporations sought, under different political economic conditions, to cor-
relate perceived internal knowledge needs with markets and academic sources of 
expertise. In these prior instances, though, the aim primarily was to create means 
to bring academic scientific practices into corporate life and translate them into 
relevant products (commercial or military). Such motivation was nearly non-
existent in the Motorola case and in the larger period trend in establishing cor-
porate universities. Preeminent in concern, rather, was the corporation’s place-
ment in the condition of globalization—a reflexive position as a participant, an 
active shaper, and a reactor to the larger dynamic. From this stance, in the 1980s 
and 1990s, a new and specific response seemed required, one that elevated in 
particular “process” as a foundational knowledge problem. As a term of general 
application, it touched nearly every action and behavior of corporate life, em-
bracing practices within the corporation and in its multiple external contacts 
and relations. In short, the critical problem of knowledge in globalization was the 
corporation itself. This provided the core rationale for embedding the university 
in the corporation.

This insight linked the corporate university back to the heightened value 
placed on understanding and living in a culture-infused world. Motorola Univer-
sity did not simply seek to make its “students” more knowledgeable in specific 
corporate relevant subjects, but to create a particular kind of corporate citizen. 
Process as idea and practice was the critical ground on which this happened. It 
joined together expertise, culture, and the idea of the individual as a critical agent 
in the success of the organization. Six Sigma methodology embodied this ap-
proach as did the less ideologically driven focus on lean manufacturing. It is easy, 
of course, to see in the corporate context the limits to such claims about enhanced 
individual agency. How did they actually play out in the day-to-day experience in 
the multiple places in which the corporation operated? But the emergence of the 
corporate university and of specific methodologies such as Six Sigma were more 
than glosses to corporate life. The resources devoted to them stand as one marker. 



Conclusion  221

At a deeper level, they were fundamental indicators of the degree to which glo-
balization as a condition and a problem stimulated rethinking about a range of 
categories, of what features of the world needed intellectual attention (such as 
culture), and of the status of the individual in corporate life.

For a technology-driven entity such as Motorola, efforts to relate scientific 
sources of knowledge to technical practice did not become irrelevant, of course, 
but corporate leadership realized that the broad scope of process-inflected knowl-
edge had become an equal determinant of market success. As such, they perceived 
a need, in quasi-academic fashion, to make it a domain of investigation. But in 
contrast to early episodes of corporate knowledge-fashioning, relations to the 
academy had lesser relevance; the domain of concern did not map directly onto 
disciplinary expertise. Hence the move, rhetorically and practically, to internal-
ize the “university” into the corporation, a means to define the boundaries of its 
effort and the critical problems therein—and then find common cause as appro-
priate with academia. The corporate university phenomenon remains to be prop-
erly studied and put alongside the contemporaneous development of universities 
refiguring their knowledge relations in making the market turn.

All of these points raise a final historiographic issue: how to characterize the 
end of the Cold War. In this instance, and more broadly I would argue, changes 
well under way in the 1980s stood as the primary shapers of the 1990s. Neo liberal 
ideology and corporate reinvention provided the foundation. But the end of the 
Cold War gave radical amplification to globalization as actual total globality. 
There was a synergy between the opening of Russia and its former client states to 
Western markets and the move to create global infrastructures such as Iridium. 
The latter was not possible without the former. The end of the Cold War, too, gave 
a rationale to expand US and European corporate activity in China. Expanding 
the geographic range of markets was paired with and made plausible space-based 
enclosure of the globe. This dynamic touched not just former adversaries, but 
also repositioned the developing world as part of this fluid global geography. As 
outlined above, this conceptual outlook, although viewed in different ways by 
different actors, had enough shared purchase to make Iridium possible—to give 
it the strong, affirmative symbolism it conveyed in and of the 1990s.

But it was not merely these political reorientations alone that spoke to the 
post–Cold War 1990s condition. The deeper emotional and utopic core of the ef-
fort centered on the narrative relation among individual mobile communications 
technology, neoliberal markets, and the idea of a completely open geographic 
Earth-scape. Iridium’s space-based infrastructure gave ideological emphasis to 
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this triumvirate—of the autonomous individual through mobility fashioning an 
identity, to reposition oneself literally so as adjust one’s relation to community, 
nation, and globe, to not be confined by borders, to be presumptively a neoliberal 
agent working within or against one’s immediate political or cultural circum-
stances. The enterprise, as with much of the period’s enthusiasm for all com-
munications innovations, entered into the longer history of colonial and post-
colonialism, to see this new capability as a rectifying tool for rebalancing, albeit 
imperfectly, longstanding disparities of power. It was to envision the individual 
as a spatial actor, in and out of place, in and out of a particular cultural existence, 
as rooted in a non-Western tradition and emerging as a universal Enlightenment 
citizen, a beneficial result of a market world. Though such notions were imbued 
with fancy, they were inseparable from the tangle of political and business rela-
tions expressive of the 1980s and 1990s.



Notes

Introduction
1. Useful overviews of the multinational corporation, historically and in relation to 

globalization as presented here, are Chandler and Mazlish, Leviathans, and Mazlish, The 
New Global History.

2. This point regarding recent globalization as literal globalization through the merger 
of space-based technological infrastructure and neoliberal capitalism is muted in the liter-
ature. A form of the literally global, though, is prominent in the environmental literature, 
especially in the recent Anthropocene literature, in which the planet as a physical system 
and modernist economic activities and impacts are brought into the same analytic frame. 
The now-classic statement of this is Steffen, Crutzen, and McNeill, “The Anthropocene.”

3. As a matter of terminology, I use roughly interchangeably “First World,” “Second 
World,” “Third World,” and “developing” / “developed” as descriptors of political and eco-
nomic positioning in the 1980s and 1990s for two reasons. Such framing reflects period 
actors’ own usage and captures the conceptual uncertainty by the actors and academics of 
how to characterize these boundaries in the condition of the neoliberal global.

4. On the dispersal point, see Maier, Among Empires. This is the key point in his argu-
ment for identifying the transition of the US political economy circa 1980 from an “em-
pire of production” to an “empire of consumption.” The motif of “death of distance (and 
time)” gained a popular foothold through Cairncross, The Death of Distance. 

5. As one indicator of this claim, see Yúdice, The Expediency of Culture. The book’s 
argument focuses on the use of culture by elites to achieve self-serving ends. This applies 
to Motorola and Iridium, in part. But Yúdice’s thesis misses how the invocation of culture 
also reflected the confusion and uncertainties attached to the heightened level of transna-
tional exchange that attended the post-1980 era of globalization and to comprehend and 
respond to such exchange, especially in the context of markets.

chapter one: Iridium and the Golden Age
1. Motorola and Iridium couched this claim as “nearly” global coverage. The signal 

could not penetrate buildings. Structures in dense urban areas and canopies of trees 
might shade, obstruct, or diminish satellite signals.

2. Bennahum, “The United Nations of Iridium.” The investors, by 1998, in addition 
to Motorola, included Bakrie Group of Companies (Indonesia); Saudi Binladin Group 
(an entity that gained notoriety after September 2001 through its familial connection to 
Osama bin Laden) (Saudi Arabia); Vebacom (Germany); Inepar S.A. (Brazil); BCE Mobile 
Communications (Canada); Ilapeca (Venezuela); Kyocera Corporation (Japan); Industrial 
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Development Bank of India (India); Krunichev State Research and Production Center 
(Russia); SK Telecom (Korea); Telecom Italia (Italy); Sprint (United States); Lockheed 
Martin (United States); Raytheon (United States); UCOM (Thailand); Pacific Electric 
Wire & Cable Company (Taiwan); and China Aerospace International Holdings (China). 

3. As the design of the system evolved over the next few years, the number of satellites 
in the constellation was reduced to 66—the atomic number of the element dysprosium.

4. As costs and regulatory complications arose, all but one of these other efforts grad-
ually folded their tents over the 1990s. The one remaining competitor was Globalstar, 
backed by Loral, an aerospace industry stalwart. Globalstar succeeded in financing and 
building its system, but always trailing along behind Iridium’s vanguard. Globalstar, like 
Iridium, went through bankruptcy before achieving some measure of stability.

5. These events in China are related in Mark Gercenstein, Oral History Interview, 
Iridium Oral History Project, NASM. Gercenstein was Iridium’s representative in China 
at the time of the press announcement. He noted that “the reasons for being in Beijing 
were twofold. One was that we knew this was going to be a global system, so we knew we 
needed to have Russia and China. If you just look at the land mass of the Soviet Union at 
that time and China, we needed to have those. We were looking for a way to start penetrat-
ing China. The second reason was that Motorola was just starting to get real big in China. 
These two reasons were to complement each other.” 

6. One of the signature post–Berlin Wall expressions of this outlook was Fukuyama, 
“The End of History?” His views were developed further in Fukuyama, The End of History. 

7. For overviews, see Harvey, A Brief History of Neoliberalism, and Antonio, “The Cul-
tural Construction of Neoliberal Globalization.” For a short synopsis of neoliberalism and 
its relation to earlier ideologies of the market, see Treanor, “Neoliberalism.” 

8. For a critical view of this development, see Frank, One Market under God. One of the 
prominent examples of journalism that sought to describe and assess these developments, 
but yielded to the enthusiastic tenor of the time, was the work of the New York Times op-ed 
columnist Thomas Friedman, with his The Lexus and the Olive Tree as a prime example.

9. On the Washington Consensus, see the detailed discussion in chapter 3. On the 
New Economy, see DeLong and Summers, “The New Economy.”

10. For insight into such issues in the areas of aviation and space, see Krolikowski, 
“China and the United States.” 

11. On various elements of this constellation of changes, regarding satellites, see 
Parks, Cultures in Orbit; regarding mobile telephony, see Galambos and Abrahamson, 
Anytime, Anywhere, as well as Castells, Mobile Communications and Society; and regarding 
undersea fiber-optic cables, see Starosielski, The Undersea Network.

12. A useful overview of literature on the idea of an information society, the multiple 
meanings attached to the concept of communications, and their relation to capitalism 
and postmodernism is Webster, Theories of the Information Society. For an exploration of 
the cultural dimensions of the new modes of communication, see Streeter, The Net Effect.

13. Habermas, The Structural Transformation of the Public Sphere. This is a translation 
of Habermas’s work, originally published in 1964, well before the notion of an informa-
tion revolution had gained broad currency.

14. On China in the 1990s, see Shah and Wasserstrom, Chinese Characters, and Bene-
wick and Wingrove, China in the 1990s.
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15. Krolikowski, “China and the United States.”
16. For insight on these points, see Durrell Hillis, Oral History Interview, Iridium 

Oral History Project, NASM, and Thomas Tuttle, Oral History Interview, Iridium Oral 
History Project, NASM.

17. Thomas Hughes’s work on systems seems more useful as a description than as a 
methodology for elucidating the broad implications of big technology. Over the course of 
his work, he has given decreasing attention to the political dimensions and ramifications 
of systems; his emphasis has been primarily on the inventor-engineer as problem solver. 
This methodological emphasis seems inadequate to comprehend Cold War and now mar-
ket big technology initiatives, but many scholars have used Hughes’s ideas to greater ef-
fect. On Hughes’s characterization of systems, see T. Hughes, American Genesis. For work 
in the Hughesian vein, see A. Hughes and T. Hughes, Systems, Experts, and Computers, and 
T. Hughes, Mayntz, and the Max-Planck-Institut für Gesellschaftsforschung, The Develop-
ment of Large Technological Systems. 

18. See, for example, Chandler, The Visible Hand; Balogh, “Reorganizing the Orga-
nizational Synthesis”; Brinkley, “The New Deal and the Idea of the State”; Hart, Forged 
Consensus; Yergin, Shattered Peace; Galbraith, The New Industrial State; Leslie, The Cold 
War and American Science; and Collins, Cold War Laboratory. On the broad geopolitical  
and economic similarities and differences between the early and late Cold War, see Leffler 
and Westad, The Cambridge History of the Cold War, vol. III.

19. Perhaps the foremost instance of seeking to understand how US power correlated 
with such conceptual categories is Maier, Among Empires. For an affirmative “exception-
alist” view of US power on the international stage, see Ferguson, Colossus.

20. As one example, such tension is apparent in Giddens and Hutton, “Anthony Gid-
dens and Will Hutton in Conversation.” 

21. On post-industrialism, see D. Bell, The Coming of Post-Industrial Society. This edi-
tion has a useful foreword by Bell reflecting on the reception and use of his idea since the 
book’s original publication in 1973. For Galbraith on the corporation and US society, see 
The New Industrial State. Several classic references that shaped discussion on postmodern-
ism and its relation to capitalism and technology are Jameson, Postmodernism (Jameson’s 
seminal essay, from which the book takes its title, was originally published in 1984); Gid-
dens, The Consequences of Modernity; and Harvey, The Condition of Postmodernity. The best 
synoptic treatment of the claim of a post-1970s reconfigured capitalism and its impact on 
business is Boltanski and Chiapello, The New Spirit of Capitalism.

22. See Lyotard, The Postmodern Condition, and Jameson, Postmodernism. In addition 
to the works of Giddens and Hughes, also helpful in comprehending the modernist-post-
modernist tangle are Forman, “Recent Science,” and several works by Bauman, including 
The Individualized Society. A useful essay on questions of periodization is Douglas, “Peri-
odizing the American Century.” 

23. Tensions between the local and the global, the particular and the universal, ethnos 
and transcendental humanity have received much attention. This is addressed, optimisti-
cally, in Friedman, The Lexus and the Olive Tree. Two accounts written in the time period 
relevant to this study from different political perspectives on the counter-universalism 
thesis are Barber, Jihad vs. McWorld, and Huntington, The Clash of Civilizations. An impor-
tant conceptual essay on these issues is Hollinger, “How Wide the Circle of the ‘We’?” For 
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insight into the interconnections between electronic media and transnational communi-
ties, see Appadurai, Modernity at Large.

24. The specific ways in which a global political and market order has been created 
is the subject of an increasing literature. See, for example, Sassen, Globalization and Its 
Discontents, as well as idem, Territory, Authority, Rights. See also Castells and Hall, Techno-
poles of the World. This issue involves not only participation in the market but also actively 
creating political and policy frameworks that support corporate action and technology 
development. For the broad view, see Yergin and Stanislaw, The Commanding Heights. For 
the oft-referenced theoretical statement of the connections among technology, legal, and 
political regimes, see Scott, Seeing Like a State.

25. See chapter 4 for Gore’s participation in Iridium’s rollout in the fall of 1998. More 
broadly, the project received favorable reception at the FCC, the State Department, and 
the Commerce Department, as well as the DoD.

26. Numerous business school case studies have been done on Iridium; for example, 
see MacCormack and Herman, “Rise and Fall of Iridium.”

27. This transition to new ownership is the focus of a detailed journalistic account; 
see Bloom, Eccentric Orbits.

28. On the importance of the contract as a defining element of the Cold War state, see 
Nieberg, In the Name of Science. On the notion of distinct spheres (government, academia, 
business) in the American polity and their importance in shaping Cold War culture, see 
Friedberg, “Why Didn’t the United States Become a Garrison State?” A relevant variant of 
such analysis is often dubbed “corporatism,” and an important application in interpreting 
the early Cold War is Hogan, A Cross of Iron. 

29. On various aspects of knowledge production and relations among the state, in-
dustry, and academia, see, as a selection, Leslie, The Cold War and American Science, and 
Noble, Forces of Production.

30. A detailed descriptive treatment of the concept of “project” in the Cold War is 
Johnson, The Secret of Apollo. For the challenges of understanding the varied imports 
of the market in relation to knowledge production and the change in this relationship 
through time, see Mirowski, Science-Mart.

31. The business literature on start-ups is vast. One example that captures the rela-
tionship between start-ups and the neoliberal moment is Case, The Third Wave. It is a 
homage to Toffler’s seminal 1980 publication of the same title.

32. Gercenstein, Oral History Interview.
33. This was starting presumption of the Motorola engineers. See especially Hillis, 

Oral History Interview, and Bary Bertiger, Oral History Interview, Iridium Oral History 
Project, NASM. This development of project management knowledge—the transition from 
an elementary set of to-be-learned practices localized to those participating in initiatives 
such as the ballistic missile program to a resource for many engineers and managers—is 
an underappreciated social engineering accomplishment of the Cold War state.

34. On the origins and development of the deregulation and markets-over- governments 
movement, see Yergin and Stanislaw, The Commanding Heights.

35. For an analytic discussion of definitions and characteristics of culture, see Wil-
liams, Sociology of Culture. On culture as a key vector in the post-1980 context, see Yúdice, 
The Expediency of Culture.
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36. A useful overview of these developments is Waring, Taylorism Transformed.
37. The literature relating to the global is vast. Sociology, political science, economics, 

and theories of the postmodern have approached the concept of globalization from differ-
ent perspectives, each trying to account for or problematize a set of interrelated changes: 
a shift in the meaning and uses of space and time in day-to-day life; increased possibilities 
for social interconnectedness across traditional geographic or political boundaries; and 
the speed, frequency, and consequences of such interconnections for cultures, communi-
ties, and individuals. Technology, corporations, the behavior of capitalistic markets, and 
government policy provide, variously, descriptive or causal frameworks for these changes. 
A useful analytic treatment is Albrow, The Global Age. As a compendium assessment, see 
Ritzer, The Blackwell Companion to Globalization; for a précis of the literature and issues, 
see Osterhammel and Petersson, Globalization. From a transnational history perspective, 
see Iriye, Global Interdependence. For a concise analysis of the global across disciplines, see 
Middell and Naumann, “Global History and the Spatial Turn.” For an important critique 
of the globalization literature, especially as regards its historical distinctiveness, see Lang, 
“Globalization and Its History.”

38. Jameson, Postmodernism, 20.
39. As the space age developed, the deployment of satellite systems for monitoring 

or communicating around the Earth had been approaching such a state. The Global Posi-
tioning System (GPS) constellation in 1995 was the first to accomplish this feat; Iridium 
followed in 1998. The Russian GLONASS system also was completed in 1995, but went 
into decline shortly thereafter as a consequence of Russia’s economic troubles and was 
not fully restored until 2011. In the civilian (nonmilitary government) and commercial 
sectors, communications and meteorological and other remote sensing systems provided 
either near global coverage or global coverage on a periodic (non-constant) basis. The 
same probably is true of military and intelligence satellite systems. 

40. This optimistic-leaning view could be contrasted with Marshall McLuhan’s 1960s 
concept of the “global village,” partly inspired by the early accomplishments in satellite 
communications and spaceflight, but more by the spread of pre–space age print, radio, 
and television communications. For McLuhan, the political meanings of the global were 
more ambiguous and did not necessarily reinforce liberal democratic values—indeed, 
they might promote “tribal” rather than modern conceptions of polity. See McLuhan, 
Explorations in Communication.

41. R. S. Moorthy and Robert B. Textor, “The Iridium Revolution: Anticipating the 
Human Impacts and Sociocultural Implications of Global Personal Connectivity,” Ray 
Leopold Oral History Working File, Iridium Oral History Project, NASM.

42. The quote is from ibid., 115.
43. Or more precisely, Iridium’s rhetoric included the populist but its business plan 

aimed for the “cream” of the market. From the beginning, estimates for phone prices 
ranged from $2,000 to $3,000 and per minute charges around $3—both above cellular 
standards of the early to mid-1990s—but the base $3 per minute charge was consistent 
with international call charges in the mid-1990s.

44. On the clear connection between system design and perceptions of global busi-
ness practice, see Hillis, Oral History Interview. Hillis was a pivotal figure in Iridium. As 
the project was initiated, he was a key manager in Motorola’s defense unit and was the 
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person most responsible for shepherding the idea from embryonic stage to support by 
Motorola management. He then served as the head of the project and was instrumental 
in shaping the project’s engineering and organizational culture.

chapter two: The Global and the Engineers
1. For an overview of DoD budget trends and research and development expenditures 

in the 1980s and after, see US General Accounting Office, Defense Industry. In the 1980s, 
the peak year for DoD spending through contract was 1985.

2. Characterizations of the meeting were provided by several participants. See Oral 
History Interviews with Durrell Hillis, Bary Bertiger, and Raymond Leopold, Iridium Oral 
History Project, NASM. On 1989 as historical watershed, see Kumar, 1989.

3. On the latter, the iconic author identifying a revolutionary shift in political econ-
omy and culture at the verge of the 1980s is Alvin Toffler. See Toffler, The Third Wave, as 
well as the corporation-focused The Adaptive Corporation. 

4. On this point, see especially the Oral History Interviews with Bertiger and Hillis.
5. Andrew Feller, “The Iridium satellite production system,” undated, Andrew Feller 

OHI Working File, NASM. Though not dated, based on its content the document is prob-
ably from 1997.

6. Mark Gercenstein, Oral History Interview, Iridium Oral History Project, NASM.
7. These points regarding idealism in the venture come from several Oral History 

Interviews, especially Hillis, Leopold, John McBride, and Andrew Feller. The quotes are 
in Andrew Feller, Oral History Interview, Iridium Oral History Project, NASM.

8. Leverage through technical expertise was one part of the dynamic. The other was 
leverage through Motorola’s financial investment in its own company. These dynamics 
changed with time as Motorola’s financial position changed (from full control to a less 
than 20 percent share) and Iridium had to assert its independence to represent the inter-
ests of all its investors. This change began to play out in 1994–1995 and continued through 
bankruptcy.

9. Russian and Chinese launch personnel were not “in” this community. The critical 
issue was that Motorola and its contractor personnel be able to structure their work at 
these respective launch sites to Motorola-defined processes and behaviors. These issues 
were worked out in negotiations as part of the launch contracts. See Ted Kehl, Oral His-
tory Interview; McBride; Oral History Interview; and Dannie Stamp, Oral History Inter-
view, Iridium Oral History Project, NASM.

10. The importance of process as a strategy in period business thinking is developed 
in Pisano, The Development Factory.

11. For a review of the quality literature and its relation to the Baldridge Award, see 
Winn and Cameron, “Organizational Quality.”

12. See McBride, Oral History Interview, as well as Feller, Oral History Interview.
13. The seminal and most influential text for Motorola and others was Womack et al., 

The Machine That Changed the World. For an account of the application of lean production 
outside Japan, see Delbridge, Life on the Line in Contemporary Manufacturing. For a focus 
on the United States, see Liker, Becoming Lean. Embedded in these texts was the assump-
tion of a new, distinct era of industrialization. Published in 1984, Piore and Sabel’s The 
Second Industrial Divide makes this case explicitly. Interestingly, though the zeitgeist was 
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obsessed with “change,” especially as related to the consequences of new information 
technologies, the problem of information in the corporation received comparatively less 
attention, but this did become a focus as the 1990s progressed; see Allen and Scott Mor-
ton, Information Technology and the Corporation of the 1990s.

14. Indicative of the business enthusiasm for Six Sigma and of Motorola’s prominent 
association with the method from the 1980s through the 1990s is Pande, Neuman, and 
Cavanagh, The Six Sigma Way. See also Pande, Neuman, and Cavanagh, The Six Sigma Way 
Team Fieldbook.

15. On these points, see William Wiggenhorn, Oral History Interview, Iridium Oral 
History Project, NASM. Wiggenhorn headed up Motorola’s training organization in the 
1980s and in the 1990s served as president of Motorola University.

16. For a useful historical overview of the assembly line as a conceptual and cultural 
marker, including some review of the 1980s, see Nye, America’s Assembly Line.

17. Under the best of circumstances, Motorola probably would not have provided cor-
porate records to the author. But given that Iridium went into bankruptcy and that Mo-
torola immediately was embroiled in investor lawsuits put all Motorola records relating 
to Iridium in purgatory.

18. Kenneth Peterson, Oral History Interview, Iridium Oral History Project, NASM.
19. In 1998, Aviation Week and Space Technology, the preeminent trade publication for 

the aerospace community, awarded the three its Laureates Award in recognition of their 
role as inventors of Iridium.

20. A technical overview of the system is Nelson, “Iridium.” 
21. A series of investor research reports provides a detailed overview of Motorola’s 

organization and activities over the 1980s and 1990s. See Beattie and O’Brien, Inside Mo-
torola.

22. The following account is drawn from Oral History Interviews with Peterson, Ber-
tiger, Leopold, and Hillis.

23. Though the critical importance of “systems” in Cold War intellectual thought has 
been noted, the significance of its allied concept of the “project” as a means for imple-
menting systems has not received assessment for its historical import as a socioeconomic 
methodology. A proximate but narrower look at this issue is Johnson, The Secret of Apollo. 
On the project as a conceptual and organizational category in business history, see Scran-
ton, “Projects as a Focus for Historical Analysis.”

24. These points regarding the politics of primes and the ambition of Motorola’s gov-
ernment unit to become a prime are in several Oral History Interviews, including Bertiger.

25. The 1960s saw a spate of professional and textbook publications on project man-
agement, developed as recognition of the broad impact of defense contracting on national 
economic life and to suggest the wider relevance of this methodology to nondefense en-
terprises. Representative of this literature is Hajek, Project Engineering. The “profitable” 
in the book’s subtitle (Profitable Technical Program Management) is referencing the appli-
cability of defense project methods to the larger market.

26. On the broad context of this development, see Light, From Warfare to Welfare. For 
the specific instance in the 1970s of “turning” defense firms into producers of a standard 
light rail car for use in multiple cities, see Weiner, Urban Transportation Planning in the 
United States.
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27. Bertiger, Oral History Interview.
28. The starkness of this divide is captured by Hillis: “Frankly, Motorola’s goals, with 

regard to this [government contract work], in 1986–1987, were nonexistent, because this 
business was a small piece of the corporation, frankly, a piece of the corporation that the 
leaders of the company didn’t understand and didn’t worry about it. It was sort of like, 
‘Okay, go play in your government sandbox. As long as you’re making money, I don’t want 
to know about it.’ Not literally, but sort of to characterize how that was.” Hillis, Oral His-
tory Interview.

29. This account derives solely from Bertiger and its accuracy and import rely on 
future access to corporate records.

30. Lyotard, The Postmodern Condition.
31. A useful and representative account is Mirowski, Science-Mart.
32. The best review of this trend is Cunningham et al., The Business of Borderless Edu-

cation. Additional insight into the scale and motivations of this development is Allen, The 
Corporate University Handbook, and Meister, Corporate Universities.

33. Wiggenhorn, Oral History Interview.
34. See Wiggenhorn, “Motorola U.” 
35. Wiggenhorn, Oral History Interview.
36. Ibid.
37. Ibid.
38. Ibid.
39. Ibid.
40. Ibid.
41. These various points are from ibid.
42. History of the Department of Energy and Clinton Administration History Project, 

“[Energy],” Clinton Digital Library, accessed August 30, 2017, https://clinton.presidential 
libraries.us/items/show/4625.

43. Wiggenhorn, Oral History Interview.
44. Peterson, Oral History Interview.
45. Ibid.
46. Hillis has provided his own account of the Iridium story, going into greater depth 

especially on the engineering aspects of the venture. See Hillis, Creating Iridium.
47. The early conceptualization of the engineering possibilities is covered in greatest 

detail in Leopold, Oral History Interview.
48. Indeed, ironically, cellular phone service in Chandler, where the engineers worked, 

was spotty to nonexistent.
49. On this decision, see Gercenstein, Oral History Interview.
50. Leopold, Oral History Interview.
51. This was an obvious consideration for potential investors and by Securities and 

Exchange Commission (SEC) regulation a requirement to solicit investment. But it also 
was a criterion for the Federal Communications Commission (FCC) in granting spectrum 
to any proposer. Spectrum was an exceedingly valuable economic asset and thus the FCC 
decision-making made business viability a key criterion in its review process.

52. Quote from FCC filing.
53. The first of these studies, cursory in its analysis, was conducted in 1990–1991 and 

https://clinton.presidential
http://libraries.us/items/show/4625
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was incorporated into a “Private Placement Memorandum,” 1991, Iridium Papers, NASM. 
This document was the first comprehensive description of Iridium’s business plan and 
technology and was used to begin the process of courting potential investors.

54. Link margin was dependent on two factors: the power of the signal generated 
from the satellite and the efficiency of a ground antenna in receiving the signal. The crit-
ical variable was the strength of the signal generated by the satellite.

55. On the clear connection between system design and perceptions of global busi-
ness practice, see Hillis, Oral History Interview. Hillis was a pivotal figure in Iridium. As 
the project was initiated, he was a key manager in Motorola’s defense unit and was the 
person most responsible for shepherding the idea from embryonic stage to support by 
Motorola management. He then served as head of the project and was instrumental in 
shaping the project’s engineering and organizational culture.

56. Ibid.
57. Ibid.
58. D. S. Howard & Associates, “Project 1445,” September 1994, unfoldered, Box 3, 

Iridium Papers, NASM.
59. As Hillis recalled: “And in order to determine what link margin is required to get 

inside the car, we hired some propagation expert from the University of Texas in Austin 
to collect data. And what he did was put automobiles, vans, pickups, different kinds of 
vehicles, on a carousel, and had a signal source at different angles of elevation to that ve-
hicle. And then you would transmit a signal, and you’d measure it inside the car at various 
parts, various points, to determine what’s the path loss that’s occurring, getting into that 
car.” Hillis, Oral History Interview. This example touches on a broader point on the use of 
simulations to support decisions regarding engineering parameters and design.

60. For an overview of the ACTS program, see https://www.nasa.gov/centers/glenn/
about/fs13grc.html.

61. Concurrently, the military began to develop switching technology for use in its 
MILSTAR satellites that began deployment in the late 1980s.

62. See Forest, “An Analysis of Military Use of Commercial Satellite Communica-
tions.” 

63. Interestingly, in the 1970s when pursuing a master’s degree at Claremont Gradu-
ate University, Stamp did coursework with Peter Drucker.

64. On these points, see Hillis, Oral History Interview; Stamp, Oral History Inter-
view; David Montanaro, Oral History Interview, Iridium Oral History Project, NASM; 
and Feller, Oral History Interview.

65. Montanaro left Motorola in 1995, in part, over frustrations at the limitations of his 
role, but also to join Teledesic, the next big space communications venture then taking 
shape. Montanaro, Oral History Interview.

66. Stamp, Oral History Interview.
67. Hillis, Oral History Interview.
68. Ibid.
69. Ibid.
70. Ibid.
71. Ibid.
72. Leopold, Oral History Interview.
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73. See “Space System CDR,” December 1994, unfoldered, Box 3, Iridium Papers, 
NASM.

74. Hillis, Oral History Interview.
75. Ibid.
76. Ibid.
77. Ibid.
78. Several of the interviews speak to this point, but see especially Hillis, Oral History 

Interview, and Leopold, Oral History Interview.
79. See Leopold, Oral History Interview. In 1996, Leopold moved from the Iridium 

engineering group to head the next-generation effort.
80. The name Six Sigma came from an aspiration at Motorola to reduce the number 

of defective products to the statistical equivalent of six sigma, that is, roughly one in a 
million. Six Sigma as a method entwined two aspirations. One emphasized the use of 
mathematical tools to measure and assess manufacturing processes. The other focused 
on a conceptual approach to analyzing and revamping processes to improve performance, 
which was the emphasis in “lean manufacture.” The latter view of the method was dom-
inant in Iridium.

81. Over the 1990s, Six Sigma spread to other large firms such as General Electric 
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“how-to” literature. The bible is Pande, Newman, and Cavanaugh, The Six Sigma Way. See 
also idem, The Six Sigma Way Team Fieldbook. For a short, nuanced account of the meth-
od’s origins at Motorola and its role in corporate life, see Ramias, “The Mists of Six Sigma.”

82. This was the core message of Peters and Waterman, In Search of Excellence.
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Waterman, In Search of Excellence. Importantly, this book, which had wide influence in 
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Downey, Engineering Cultures.

87. Peterson, Oral History Interview.
88. McBride, Oral History Interview.
89. Ibid.
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92. Hillis, Oral History Interview.
93. Peterson, Oral History Interview.
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chapter three: The Global and Iridium the Business
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Committee,” https://www.dhs.gov/publication/nstac-fact-sheet.
2. “Bill Clinton on America’s Space Program,” unfoldered, Box 6, Iridium Papers, 
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Huurdeman, The Worldwide History of Telecommunications, especially chapter 33. Though 
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its change through time, see its anniversary publication, International Telecommunication 
Union. For parts of the ITU story, see Slotten, “The International Telecommunications 
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Union,” and idem, “International Governance,” as well as Schwoch, Global TV. On the 
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for Law and Business, The Telecommunications Act of 1996.
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struments and Broader Goals,” as well as idem, Globalization and Its Discontents. 
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covered in Steinbock, Wireless Horizon. For a short background history of decisions that 
enabled the award, see Bhote, “Motorola’s Long March.”
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58. Ibid.
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Radio Conference, 72.
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Bank, finalized in December 1998. See binder “Bank Facility, Chase Manhattan and BZW,” 
Box 6, Iridium Papers, NASM.
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chapter four: “Freedom to Communicate”
Note to Epigraphs: Top quote from “Freedom to Communicate,” advertising brochure, 

Motorola, 1998, unfoldered, Iridium Papers, NASM; bottom quote from Robbins, Feeling 
Global, 4.

1. On the neoliberalism literature, see chapter 1. 
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7. In addition to cites already offered on neoliberalism’s origins and development, see 
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of the zeitgeist of the 1980s and after, see Rodgers, Age of Fracture. 

8. Yergin and Stanislaw, The Commanding Heights.
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New Thing. 
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33. Ibid.
34. Iridium Today 2, no. 2 (1996): 4.
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of other Kinzie conference participants. Underneath these ideological expressions was 
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centric look at this point. see Palacios, Multinational Corporations.

37. Iridium Today 2, no. 3 (1996): 29. For a statement of the International Telecom-
munications Union’s (ITU) commitment to neoliberal deregulation, see Fifth Regulatory 
Colloquium, “Fifth ITU Regulatory Colloquium.”
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and Iridium, Inc., as socially responsible organizations.”
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Helmer, Oral History Interview, RAND History Project, NASM.
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