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Satellites and Sovereign Knowledge: 
Remote Sensing of the Global Environment 

Karen T. Litfin 

Introduction 1 

Environmental problems are not just physical occurrences; they are 
informational phenomena which are socially constructed through 
multiple struggles among contested knowledge claims. Access to and 
control over information, therefore, are crucial and controversial el
ements in environmental decision making. The gathering of environ
mental data is almost never a simple empirical exercise in sense 
observation, but is mediated by technologies of varying scale, scope, and 
sophistication. Those technologies, like any other, are more than simply 
neutral tools: They may be seen as "artifact/ideas" which embody 
political cultl~res. 2 Technologies only appear to be neutral because 
people generally assign a functional meaning to tools, rather than 
grasping the less visible logic of power, authority, and control that 
permeates them from their inception to their everyday usage. Artifacts 
should be viewed contextually, with different uses and meanings for 
different social groups, and should not be treated as objective facts. 

Increasingly, the information that guides international environmental 
policy-making, both directly throuf;h treaties and regulations and in
directly through its impact on development activities, is being obtained 
through space-based instruments orbiting Earth on satellites. Earth 
remote sensing (ERS) can generate data on an enormous range of issues, 
including forest cover, the health of crops, atmospheric concentrations 
of many pollutants, drought conditions, crisis monitoring, resettlement 
of refugees, storm warnings, and the locations of resources ranging from 
drinking water, to petroleum and mineral deposits, to endangered 
species. 3 During the 1990s, approximately fifty Earth observation 
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satellites will be launched by the space-faring nations of the world.4 

Although earth remote sensing (ERS) is indisputably a useful tool, it is 
also an artifact/idea whose political and social dimensions have been 
largely unexamined. Ironically, the very ubiquity of ERS capabilities, 
which gives it the semblance of the ultimate all-purpose neutral tool, 
may also impede serious analysis of the political culture embodied in it. 

The implications of ERS for sovereignty are not straightforward; it is 
not a technology that can universally be said to either reinforce or erode 
modern practices associated with sovereignty as an institution. On the 
one hand, as a manifestation of "Big Science" and a supplier of 
information as a public good, ERS simulateously relies upon and 
supports the role of the state. As both Anthony Giddens and Michel 
Foucault have argued, although in different ways, surveillance technolo
gies have been the basis for the state's administrative power throughout 
the modern era. 5 Indeed, surveillance provides the informational dimen
sion of sovereignty, a dimension that is typically neglected in discussions 
of the state power and authority. Not surprisingly, the first (and, until 
recently, sole) users of satellite technology were the militaries of the rwo 
superpowers. 

As the range of applications and the number of users has increased 
exponentially, in the past two decades, the relationship berween satellite 
technology and state sovereignty has grown more complex. Today, users 
include multinational corporations, scientists, policymakers, grass roots 
environmental groups, and indigenous peoples. The multibillion-dollar 
industries of satellite communications and geographical information 
services (GIS) have dwarfed the military uses of satellites.o The loosely 
coordinated international global change research program, which relies 

on satellite observations for its data, is likely to become the 
largest research project in human history, even with the current budget
cutting mood of many governments. 7 Information gathered through 
ERS will be applied by diverse sets of actors to some highly politi
cized purposes, including assigning responsibility for environmental 
degradation. 

Is there a logic to satellite technology in general, and ERS in specific, 
with respect to sovereignty as a political institution? This chapter argues 

while the relationship is characterized by multiple, cross-cutting 
certain traits and applications of ERS technologies are con-
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tributing to the reconfiguration of sovereignty. This is not to draw any 
grandiose conclusions about the abililty of satellite technology, in and of 
itself, to abrade or fundamentally alter the nation-state system. Rather, 
I focus on three attributes of ERS-transparency, globality, and its 
"high-tech" nature-and seek to grapple both inductively and deduct
ively with their implications for some of the "bundles" that constitute 
the political institution of sovereignty. In particular, I examine the 
relationship of ERS to each of the following: the principle of territorial 
exclusivity, sovereignry bargains and international cooperation, popular 
sovereignty, and, the epistemic dimensions of sovereignty. 

I argue that the relationship between ERS and sovereignty is multi
dimensional, in part because ERS technology seems to have emerged at 
the intersection between modernity and postmodernity. Although the 
term is hotly contested, the political meaning of postmodernism is 
usually taken to embrace two related tendencies: the diffusion of power 
along multiple capillaries and the proliferation of images and informa
tion. 8 If sovereignry is understood in terms of control and authority, the 
diffusion of satellite-generated data appears to be fostering 
channels of control and authority, and therefore multiple sovereignties 
or micropowers, even as the technology owes its existence to large-scale 
state endeavors. Without making any sweeping predictions about the 
demise of sovereignty, one may infer that Earth remote sensing is a 
participant in the unfoldment of both of these apparently contradictory 
tendencies, and that the practices of sovereignty are undergoing revision 
in the late modern period, catalyzed by artifactlideas manifested in 
specific technological forms. 

Territoriality 

Space Espionage and Extraterritoriality 
As John Ruggie has argued, the principle of territorial exclusivity, an 
epochal development marking the end of the medieval era, has been the 
defining feature of the modern system of states. With the recent global
ization of human activities, he claims, we are now witnessing the 
"unbundling of territoriality" and the "rearticulation of political 
space.,,9 There is perhaps no form of technology better suited to 
exemplify these trends than ERS, which inherently erases territorial 
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boundaries by virtue of the global scope of both its observations and its 
diffusion of information. While the transparency afforded by ERS no 

doubt undercuts the principle of territorial exclusivity, which is probably 
its greatest effect, ERS technology can <llso reinforce the modern 
practices of sovereignty in some interesting ways. 

It is important to recall that the early space age, which gave birth to 
ERS technologies, was characterized by fierce competition. For the 
superpowers, and to a lesser extent for subsequent space powers, 
large-scale space programs were symbols of national prestige. These 
autonomous programs were viewed as means of strengthening national 
security and were seen as necessarily under state control. 10 Military 
reconnaissance, the direct progenitor of ERS technologies, came to be 
viewed as a staple in the superpowers' exercise of territorial sovereignty; 
knowing the adversary's military and industrial capabilities was seen as 
essential to preventing foreign intervention. Paradoxically, just as the 
mutual acquisition of nuclear weapons by the superpowers rendered 
those weapons effectively unusable, the mutual acquisition of satellite 
reconnaissance technology rendered their territorial space utterly trans
parent. While satellites may have offered some protection against 
military intervention, they opened the door to visual intervention. 

With the advent of nonmilitary applications of satellite-based remote 
sensing, concerns about sovereignty and intervention were in some ways 
heightened. The United States pioneered the use of ERS technologies, 
launching the moderate-resolution Landsat in 1972; the French-led 
SPOT (Systeme Probatoire d'Observation de la Terre) began returning 
higher-resolution data to Earth in 1985; and a Russian consortium 
entered the market with even higher-resolution images a few years later. 
Each of these developments raised new sets of issues with respect to 
sovereignty. 

Even today, with international cooperation anq the proliferation of 
commercial and scientific satellite data, the technology's military roots 
are continually evident. Military agencies still control the lion's share of 
high-resolution satellite imagery and are reluctant to share it with 
others. As the militaries of the Cold War superpowers come under 
pressure to redefine their mission in a post-Cold War era, they have 
become involved in environmental research. 11 For decades, the security 
forces of both superpowers did a good deal of inadvertent environmental 
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research, which scientists are now eager to acquire. 12 Yet, in a profound 
clash of cultures, the highly secretive nature of military technologies and 
procedures is often at odds with the expectations and conventions of 
both commercial and research partners-even in the relatively open 
United States. 13 There is a certain irony in the fact that the Russian 
consortium, Soyuzkarta, made formerly top-secret, high-resolution im
agery from Soviet military satellites available on the mass market while 
the United States has been reluctant to do so for reasons of national 
security.14 At stake is the principle of territorial exclusivity in a world 

rendered transparent by satellite technology. 
This tension reflects the discrepancy between the nonterritorial nature 

of outer space and the principle of state sovereignty. While the air space 
above a state's territory falls under that state's jurisdiction, the space 
above the Earth's atmosphere (outer space) was declared in the 1967 
Outer Space Treaty to be a res communis, or the common province of 
humanity. IS The prohibition of territorial claims in outer space stands 
in a tense relationship with the efforts of states to enhance their own 
security through the use of satellites stationed in nonterritorial space. 
Given the military's leadership role and the resources required to 

conduct space activities, space issues would seem to reinforce the 
state-centric model of international relations. Yet the nonterritorial 
character of space activities poses certain challenges to traditional 
notions and practices of sovereignty. 16 

Developing Countries, Satellites, and Territorial Sovereignty 
Questions of territorial sovereignty were hotly debated during the twO 
sets of negotiations on the use of geosynchronous orbits and on the 
principles governing the use of satellites in television broadcasting. In 
both cases, the principle of nonterritoriality prevailed, with implications 
for environmental remote sensing. In the 1976 Bogota Declaration, the 
equatorial nations argued that their sovereignty extended 22,300 miles 
upward to the prized geosynchronous orbits over their territories. They 
argued that because the existence of the orbit depended upon the Earth's 
gravity, it was therefore a "physical fact linked" to the planet and thus 
subject to national sovereignty. I? However a majority of the UN 
General Assembly, including most developing countries which preferred 
a "common heritage of mankind" reading, rejected this interpretation. 
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The coveted geostationary orbits became part of outer space, although 
they have, in practice, been more or less governed by a first-come, 
first-served policy. 18 

In a similar debate over the territorial status of outer space, the former 
Soviet bloc, and most developing countries held that lack of control over 
direct broadcasting within their territories would amount to cultural 
imperialism. The U.S. freedom-of-information perspective, however, 
which was premised upon the nonterritorial nature of outer space, 
ultimately prevailed. 19 These two outcomes, each upholding the nonter
ritorial nature of outer space, entail some important implications for 
ERS. If states may not claim territorial jurisdiction over the orbits 
overhead, then claims to sovereignty over the images and data gathered 
from the satellites stationed in those orbits are substantially weakened. 

Beginning in the 1970s, countries without access to satellite technol
ogy suspected that an "open skies" policy with respect to ERS might 
violate their territorial sovereignty. Although they may have harbored 
such fears earlier with respect to military reconnaissance satellites, the 
fact that superpower images were not available on the commercial 
market was a source of comfort. The military secrecy of the super
powers, at least in this case, was an apparent blessing for the Third 
World. But when NASA espoused an open skies policy with its first 
launch of the Earth Resources Technology Satellite (later renamed 
Landsat), some Latin American countries countered that their sover
eignty ove.r natural resources extended to the dissemination of informa
tion about them. Mexico, for instance, announced that "no data would 
be collected over Mexican territory from air or space without prior 
permission."20 

NASA's response was threefold. First, it argued from international 
law that there were no legal restrictions on the use of ERS for peaceful 
purposes. Second, it labeled Landsat an "experimental," rather than an 
"operational," project until the 1980s. Third, and most effectively, it 
held out the enticing promise to developing countries that the open 
dissemination of satellite data would extend, not reduce, their ability to 
control the development of their resources. In other words, earth-sensing 
satellites would amplify their sovereignty. To add credence to that 
promise, NASA established an educational program to train scientists 
from developing countries to use ERS data. 21 
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Indeed, many countries came to the counterintuitive conclusion that 
transparency and the global diffusion of data actually reinforced their 
territorial sovereignty. By 1980, ten countries had built ground stations 
and were committed to paying NASA an annual fee of two hundred 
thousand dollars for data transmission; dozens more were purchasing 
Landsat images and data tapes. For example, Brazil reported that the 
first Landsat images resulted in the discovery of several large islands 
within its territory and a major rectification of Amazon tributaries on its 
maps. The U.S. Embassy in Mali reported that "the U.S. government has 
gained a million dollars worth of Malian political mileage" from 
Landsat. 22 

Satellite data, then, may actually help to prepare a given territory for 
the exercise of sovereignty. As Thorn Kuehls argues in chapter 2, nature 
is not inherently constituted so as to become subject to state sovereignty, 
but is rather socially constructed as "territory." Mapping is a crucial 
element in this social construction. There are no lines of latitude and 
longitude in nature; overlying the globe with this symbolic organization 
imposes an artificial order and serves specific political purposes. For this 
reason, cartography has been labelled "the science of princes."23 The 
burgeoning use of geographical information systems (GIS), which use 
space as a common key between sets of satellite data, can strengthen 
claims to territorial sovereignty in countries with isolated areas. Thus, 
the utility of ERS data for mapping and locating resources suggests that 
the logic of satellites does not always run contrary to the principle of 
territorial exclusivity. 

Nonetheless, developing countries have not always been satisfied with 
their roles in the emerging ERS regime. By the early 1980s, developing 
countries were concerned with preserving open and nondiscriminatory 
distribution of Landsat data, which they felt was threatened by the 
Reagan administration's proposal to privatize Landsat. 24 Many ob
servers believed that Landsat data should remain a public service, 
analogous to census, cartographic, and meteorological data, and several 
studies concluded that Landsat could not be successfully com
mericialized. Nonetheless, control over Landsat's data was given to 
EOSAT, a joint venture of Hughes Aircraft and General Electric, under 
the Land Remote Sensing Commercialization Act of 1984.25 One of 
EOSA T's first acts, which was greatly resented by scientists as well as 
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developing countries, was to quadruple the price of each Landsat 
image. 26 

Cost is just one of the factors limiting the ut;ility of ERS data, from 
both Landsat and SPOT, in developing countries. Commercial ERS 
programs tend to be designed with the informational needs of paying 
customers in mind - primarily multinational agricultural, mining, and 
oil exploration companies. Because ERS is fundamentally a "high-tech" 
endeavor based in the industrialized countries, its use elsewhere entails 
a host of complex technology transfer issues. The use of ERS data 
requires skills in photogrammetry and computers which are scarce in 
most developing countries. As a first step in overcoming this problem, 
the United Nations has initiated Centres for Space Science and Technol
ogy Education on a regional basis in developing countries.27 Yet ERS 
data continue to remain inaccessible to potential beneficiaries. 28 Nor do 
the large global change research programs that rely upon ERS data 
emphasize the kinds of information on land use and ecological change 
that are most urgently needed in developing countries. 29 The tensions in 
U.S.-Brazilian environmental research, for instance, have motivated 
Brazil to launch remote sensing satellites of its own in the 1990s and to 
broaden its international sources of data. 30 

With the exception of India, China, and Brazil, which have built their 
own ERS systems, all other developing countries have depended on 
imagery from Landsat, NOAA, SPOT, and now Russian satellites.31 But 
they have not always been satisfied with this arrangement. The United 
Nations Committee on the Peaceful Uses of Outer Space (COPUOS) has 
emerged as a champion for the interests of developing countries. In 
1991, several developing countries submitted a working paper to the 
Legal Subcommittee of COPUOS arguing for a kind of affirmative action 
program, expressed in a new treaty, for developing countries with 
respect to space technology. 32 They based their position on Article I of 
the 1966 Outer Space Treaty, which states that the use of outer spac~ 
"shall be carried out for the benefit and in the interest of all countries, 
irrespective of their degree of economic or scientific development, and 
shall be the province of all mankind." Developing countries insisted 
that, in order for all countries to share equitably in the benefits of space 
technology, including ERS programs, international cooperation must be 
based on a system of preferential treatment for developing countries. 
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They also referred to the Principles on Remote Sensing of the Earth from 
Outer Space, adopted by the United Nations in 1986, whiCh call for 
international cooperation in the use of ERS technologies.33 Thus, taking 
a notably different tack from that of the equatorial states in the earlier 
debate on geosynchronous orbits, developing countries cite the common 
property status of outer space as a rationale for preferential treatment 

in the emerging ERS regime. 
The United States and the United Kingdom, however, countered the 

developing countries on the basis of traditional sovereignty claims. 
Attempting to appease them, on the one hand, they cited many examples 
of bilateral and multilateral programs in space technology. On the other 
hand, however, they claimed that any attempt to impose legal obliga
tions for cooperation would undercut states' sovereign right to decide, 
the sorts of joint programs in which they would participate. The 
developing countries split ranks when Brazil and Nigeria concurred with 
this line of argument, scuttling efforts to negotiate a new treaty. Their 
effort to promote preferential treatment may have been successful, 
though, in serving notice to the space powers that they should work 
harder to ensure that ERS and other forms of space technology are 

beneficial to developing countries. 
Developing countries have apparently embraced ERS, but not without 

some reservations about the technology's impact on their territorial 
sovereignty. One feature of ERS is its dual role in providing an 
information base and as a technology for monitoring. Sovereignty has 
traditionally been invoked to shield states from external intrusion, yet 
satellites render territory effectively naked.34 While the transparency 
afforded by satellite observations can aid in the monitoring of interna
tionallaw, it can also be interpreted as a tool for foreign intervention. 
Compliance with international environmental agreements, for instance, 
has tended to be voluntary, with nongovernmental organizations fre
quently functioning in a watchdog capacity. When mandated, verifica
tion of compliance has generally proceeded through self-reporting. Thus, 
certain developing countries have expressed the concern that ERS could 
foster "green conditionality" and other types of "eco-imperialism." Just 
as satellites can be used to monitor treaty compliance, so too can they 
be used for industrial espionage. Many observers believe that "in the 
future, commercial remote sensors will not only be able to detect 
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pollutants leaving a factory, but determine what a factory is produc
ing."36 For these reasons, developing countries insisted that the Earth 
Summit documents adopted at Rio de Janiero in 1992 contain no 
references to the use of ERS for "monitoring," but only for "observa
tion.,,36 Whether the semantical distinction between surveillance and 
observation will translate into practice remains to be seen. 

Commercial Satellites and Reconfigured Sovereignty 
Ironically, it has been primarily the United States, not the developing 
countries, which has sought to place restrictions on ERS data and 
technology in the name of territorial sovereignty. The U.S. restrictions 
harken back to the technology's roots in military reconnaissance. In 
1978, President Carter upheld the Pentagon's interests over NASA's by 
signing a presidential directive that set ten meters as the resolution limit 
for, nonmilitary remote sensing. 37 But the entry into the international 
market of SPOT, with a resolution of ten meters, and Soviet satellite 
photographs of roughly five-meter resolution, soon made this rule 
essentially obsolete. The Reagan administration deleted the rule in 1988 
~fter being persuaded that it put American satellite operators, especially 
the now-privatized Landsat data marketing firm, at a distinct disadvan
tage. In an effort to uphold traditional national security interests, the 
new directive granted veto power to the secretaries of defense and state 
over the licensing of U.S. commercial remote sensing satellites.38 But 
U.S. officials were at a loss to describe how they would enforce a ban 
on the dissemination of pictures from space, since the United States no 
longer enjoyed a monopoly on Earth-scanning satellites-even in the 
West. And, of course, the most likely beneficiaries of American regula
tions would be foreign satellite operators. As a SPOT spokesperson 
observed, "Open skies, open access is a precondition of commercial 
success in the remote-sensing industry."39 The Clinton administration 

went beyond the Reagan rule with its commitment to consider favorably 
licensing applications for ERS systems whose capabilities are already 
available or are in the planning stages.40 

The emergence of high-resolution satellite imagery on the world 
market provides an interesting example of how the practices of sover
eignty can be driven by technological developments and globalization. It 
makes little sense to place domestic restrictions on high-resolution data 
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which are easily accessible from foreign suppliers. A technology that 
cannot be controlled by a single government is impossible to contain; 
satellite images can only be suppressed if the data are sent to a ground 
station under the control of the censoring government. In a classic 
sovereignty bargain, the United States has been forced to revise its 
conceptions of national security in order to promote its own industrial 
competitiveness. 

It might be an overstatement to declare, as some have, that satellites 
have "abolished the concept of distance,"41 but it is certainly the case 
that the practices associated with territorial sovereignty are being 
revised. There is no single, straightforward logic to ERS technology. 
Certainly, it still bears the imprint of its origins in military reconnais
sance, the root purpose of which was to protect the superpowers' 
territorial integrity. Moreover, ERS is being used by some developing 
countries to expand and reinforce their claims to sovereignty within their 
borders. Yet the emergence of ERS data on the world market has 
dramatically eroded the ability of states to control information about the 
resources within their borders. The almost universal availability of ERS 
data has rendered much of the world transparent; its global nature 
appears to be undercutting the characteristically modern conceptualiz
ation of Earth as territorially demarcated. If, as David Harvey suggests, 
modernity located "the other" in a specific place "in a spatial order that 
was ethnocentrically conceived to have homogenous and absolute 
ities,,,42 then ERS, by virtue of its globality and its' transparency, 

challenges this spatial order, and thus stands at the cusp of the modern 
and the postmodern. 

Sovereignty Bargains 

Just as it would be an oversimplification to say that transboundary 
environmental degradation necessarily subverts state sovereignty, so 
too would it be simplistic to say that international cooperation axiomat
ically subverts state sovereignty. Paradoxically, in an interdependent 
world, cooperation may help to sustain the institution of sovereignty. 
Sovereignty may be disaggregated, with autonomy, control, or authority 
in one area being traded for greater autonomy, control, or authority 
in another area. While such sovereignty bargains may not destroy 
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sovereignty, they do alter it. While there is nothing new in the fact that 
states often make such trade-offs, the contemporary logic of ERS seems 
to be pushing states to sacrifice autonomy in exchange for greater 
collective problem-solving capacity. 

The multiple-use character of ERS data has compelled states to try to 
strike a balance among competing military, economic, and environment
al interests. As a corollary, international sovereignty bargains manifest 
domestically as bureaucratic competition among state agencies. The 
huge economies of scale to be gained through pooling ERS resources 
have encouraged states to sacrifice some autonomy and control in 
exchange for better access to information. The end of the Cold War has 
made a whole range of new sovereignty bargains feasible. 

Consider the incremental relaxation of restrictions on ERS technology 
by the U.S. government since the late 1970s. The apparent contradiction 
between U.S. industrial competitiveness and perceived military interests 
is gradually being resolved in favor of the former, an uneasy settlement 
driven by the globalization of technological change. Whereas resolutions 
finer than ten meters were once deemed a serious security risk, even 
domestically, the United States is now licensing commercial ERS systems 
with a resolution of only one meter-:H This does not mean that security 
is no longer a top concern for states, but it does suggest that the meaning 
of security, like that of sovereignty, is being revised. Nonetheless, 
traditional security arguments have also been used to promote industrial 
competitiveness. For instance, proponents of easing restrictions on 
high-resolution ERS technology argued that, "Failure to allow the (U.S.) 
remote sensing industry to grow aggressively will only encourage the 
development of suppliers that may be impossible to control in a time of 
crisis.,,44 Apparently, a parallel debate has been occurring in Russia. 45 

The relationship of military agencies to commercial and scientific ERS 
has always been a tense one.46 Yet the military does a good deal of 
inadvertent earth science. Because military and civilian ERS systems 
often duplicate each other's work, a merger of some programs would be 
more efficient. National security concerns, however, may pose a critical 
obstacle.47 Even though the U.S. military has been actively promoting 
access to formerly classified data and facilities in order to justify its 
post-Cold War budget, cultural barriers often prevent researchers from 
obtaining usable military data. Again, global technological change 
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provides the impetus for new sovereignty bargains. Consider, for in
stance, the fact that once Europe's Earth Resources SatelHte-l (ERS-l) 
began returning the same kind of gravity data as the U.S. Navy's Geosat 
system, the U.S. military suddenly became more responsive to civilian 
researchers.48 

In the long run, the most important types of ERS-related sovereignty 
bargains are likely to be those embodied in international cooperative 
endeavors. At the most general level, the Outer Space Treaty hinges 
upon a sovereignty bargain in which states accept responsibility for all 
activities of their nationals in outer space in exchange for the recognition 
of their right to use outer space for peaceful purposes.49 On a more 
instrumental level, the efficiency of cooperative programs provides a 
powerful incentive for states to collaborate on a wide range of space 
programs, including ERS.50 

Before the end of the Cold War, there was a political consensus on 
both sides of the Iron Curtain linking space to national security objec
tives-not only for projects with an obvious military value, but also for 
civilian prestige projects. Since the end of the Cold War, the alliance of 
space with narrowly defined national interests has deteriorated, as the 
proliferation of U.S.-Russian space programs demonstrates. 51 That de
velopment, combined with a general mood of fiscal conservatism, has 
sparked a major increase in the number and scope of cooperative space 
programs. In the words of one observer, "Now that the Cold War is 
over, we can afford to be efficient.,,52 Sovereignty has not been 
"eroded," but the range of acceptable sovereignty bargains on space 
projects has dramatically increased with the end of the Cold War, 
prompting the proliferation of international ERS programs. 

Just as important for international cooperation in ERS have been the 
new exigencies of global environmental research. A patchwork of 
transnational scientific research programs has sprung up in the last 
decade, including: the Man and the Biosphere Programme, the Interna
tional Biosphere-Geosphere Programme, and the World Climate Re
search Programme. To a very great extent, these programs, spearheaded 
by international organizations and nongovernmental scientific organi
zations, rely upon satellite data provided through national space agen
cies. These international programs seek to achieve a "worldwide synergy 
of local research" by bringing together the financial and organizational 
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capabilities of governments with the intellectual capacity of the world's 
scientific community. 53 

Though NASA is undoubtedly the major player in most of these 
programs, virtually every ERS project has an international component. 
Most of the satellites launched under NASA's Mission to Planet Earth 
program have carried instruments from other countries, or else have 
transmitted data to other countries. Likewise, japan's new Advanced 
Earth Observing Satellite (ADEOS) carries two U.S. and one French 
instruments. 54 The principle international coordinating body for Earth 
observations is the Committee on Earth Observations Satellites (CEOS), 
which was created in 1984 in connection with the annual G-7 Economic 
Summit, and whose membership includes all national and supranational 
space agencies. A smaller body, the Earth Observations International 
Coordination Working Group (EO-ICWG), provides a more restricted 
forum for Canada, Europe, japan, and the United States to plan the 
International Earth Observing System (IEOS) for the 1990s and beyond. 5 5 

The kinds of voluntary arrangements represented by CEOS and 
EO-ICWG are emblematic of a particular kind of sovereignty bargain 
whereby states sacrifice some degree of autonomy and control over 
technological and informational resources in exchange for the benefits 
of collaboration, which include cost savings and intellectual synergy. But 
these bargains are not without their drawbacks. Once states become 
dependent upon a continued supply of Earth observation data that they 
do not themselves control, they are faced with the dilemma that their 
access to data is perpetually at the mercy of other states' budgetary 
processes. For instance, while the European Space Agency (ESA), having 
been once burned by NASA in the Spacelab project, insisted upon 
effective sovereignty over the elements it contributed to the space 
station, it nonetheless remains hostage to NASA's budgetary roller 
coaster. According to a clause in the 1988 ESA-NASA agreement, which 
is standard fare in joint international space ventures, states' obligations 
are "subject to availability of funds."56 Given that NASA's Earth 
O~servation System (EOS) program has already been scaled back twice, 
there is a strong likelihood that budgetary politics will interfere with 
other cooperative ERS endeavors. 

Various proposals have been introduced for an international regime 
that would promote the efficient and systematic use of ERS technologies. 
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One proposal, initiated by the Society of japanese Aerospace Com
panies, is for a World Environment and Disaster Satellite Observation 
System (WEDOS) that would monitor natural and man-made disasters 
on all time scales. 5 7 A more comprehensive proposal, under discussion 
since the mid-1980s, is for ENVIROSAT, a regime analogous to INTEL
SAT and INMARSAT, to provide climate, meteorological, ocean, and 
land observations. Regime members would contribute to the capital 
expenses of the system by paying in proportion to use, and users would 
pay commercial fees for services. SI! This sort of sovereignty bargain 
would simultaneously increase states' mutual dependence on ERS tech
nology and data, while making it more difficult for states to renege on 
prior commitments for budgetary reasons. In spite of the obvious 
benefits, an international ERS regime, whose users would include 
government agencies, academic researchers, multinational corporations, 
local communities, and nongovernmental orgnanizations, would be far 
more difficult to negotiate than a regime like INTELSAT, which serves 
only the communications industry. At stake would be critical questions 
about the ownership of knowledge. 

The sorts of sovereignty bargains embodied in international 
cooperative arrangements involving ERS technology do not necessarily 
signify "the erosion of sovereignty." Rather, they represent concrete 
choices by states to sacrifice some elements of authority, autonomy, and 
control for others. Those choices, which are never free choices but are 
constrained and largely driven by the dynamics of technological global
ization, engender the reconfiguration of political space and the renegoti

ation of sovereignty. 

The View from Space: Sovereign Knowledge? 

Because of its central role in the dissemination of knowledge about 
the Earth, the most interesting political questions involving ERS tech
nology pertain to the control of knowledge and information and the 
purposes to which they are applied, bringing us back to the neglected 
informational dimension of sovereignty. 59 Knowledge and sovereignty 
are conceptual kin; both sorts of claims are fundamentally about 
whose voice is to be regarded as authoritative. And because the quest 
for scientific knowledge is a cornerstone of modernity, these issues 
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return us to the larger question of the relationship of ERS to 
modernity. 

Information has inherent public-goods attributes, so that governments 
are likely to continue to play a significant role in ERS funding and 
application.60 And although infonnation is "slippery" by nature, its 
production and dissemination are costly and its close relationship t~ 
power can kindle conflicts over its control and possession. Consider the 
following disputes over access to satellite-derived information. Develop
ing countries' lack of confidence in an uninterrupted supply of ERS data 
from the United States, particularly after the privatization of Landsat, 
prompted the largest of them to build their own remote sensing satel
lites.61 Researchers harbored similar sentiments, but they lack the option 
of building their own satellites. According to one scientist, the tenfold 
increase over the 1970s price in the cost of Landsat data after privatiza
tion effectively impeded a good deal of scientific research.62 Both 
government agencies and scientific researchers feel that commercializ
ation threatens their access to data. SPOT, for instance, implemented a 
policy in 1989 of giving preferential service to its largest customers, the 
oil and mining industries, potentially placing certain government agen
cies at a disadvantage in obtaining urgently needed data. 63 More 
recently, European governments have threatened to launch a "data war" 
by attempting to restrict commercial access to ERS data from weather 
satellites. Their moves have inflamed researchers, who claim that scien
tific and commercial data are not easily distinguishable.64 In a similar 
vein, ensuring data consistency is a central concern for researchers, 
whereas commercial competitiveness entails exactly the opposite: capa
bilities, image size, and hardware are differentiated as much as possible 
to prevent commercial users from switching systems.65 In June 1995, the 
World Meteorological Organization voted to restrict the availability of 
some kinds of weather data, "in effect creating a new commodity which 
can be encrypted, bought and sold, licensed, and controlled in a way that 
such data had not been before."66 All of these points of dissension have 
implications for issues of control and authority in an information age, 
issues that include but are not limited to state sovereignty. 

New technologies do not emerge as neutral tools; rather, they arise in 
a context of ongoing struggles for control and authority, 
certain voices and inhibiting others. Any technology as useful as ERS 
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inevitably becomes the object of great contention. Is there, then, a 
distinctive logic to ERS as an artifact/idea that tends to legitimize or 
empower certain voices over others? If knowledge and information are 
preeminent sources of power in late modernity, then what do the 
globality, the transparency, and the high-tech nature of ERS entail for 
the distribution of social and political power? 

At first glance, the logic underlying ERS appears to be profoundly 
technocratic. The skills required to operate satellites and sensors, and to 
decipher ERS data and, imagery, are concentrated in an elite group of 
technicians and scientists from industrialized countries. 6 7 At times, ERS 
experts exhibit an almost missionary zeal reminiscent of the Baconian 
technocratic ideaL Space technology is said to offer "unlimited perspec
tives on ourselves, the world, and the cosmos around US."68 One 
champion of ERS technology, Thomas Becker, even suggests that human 
survival depends upon it: "The great opportunity for progress in the 
world in the 20th century was physics, which built the world we live in. 
The great opportunity for creative progress in the next century will be 
Earth Science. It will determine if humankind is in the universe to 
stay.,,69 As the capabilities of ERS technology expand, such sentiments 
may become even more prevalent. Already, a marine biologist can sit at 
his computer and "get information from a free-ranging whale anywhere 
on Earth.,,70 

While the technocratic potential of ERS appears to be evident, other 
forces could compel the architects of ERS technology to become more 
accountable to its users. The very multiplicity of ERS users-ranging 
from research scientists in many fields to the extractive industries to 
environmentalists-suggests the potential for a diffusion of power along 
multiple channels. The state may be an important channel, but it is 
neither the only one nor is it a univocal one. As "Big Science" projects 
lose their appeal in a time of budgetary conservatism, and as their 
prestige value is diminished with the end of the Cold War, space agencies 
must increasingly justify ERS programs in terms of their users' require
ments. One space scientist calls this a "thoroughly postmodern ap
proach," stating that, "No longer will the development of new 
technology be driven by an elite of scientists and engineers, but a 
broader base of consultation will be required with the many user 
constituencies."? I 
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ERS is a multifaceted artifact/idea incorporating sometimes contradic
tory tendencies. On the one hand, the global view afforded from the 
vantage point of space seems especially conducive to notions of "plan
etary management" and the centralization of power. Indeed, in the 
discourse surrounding ERS, terms like "managing the planet" and 
"global management" abound.72 Yet global science is inherently decen
tralized, depending upon "countless loosely knit and continually shifting 
networks of individual researchers- most of whom resist outside inter
vention- in communication that crisscrosses the borders of well over a 
hundred sovereign nations."7J The decentralized nature of global science 
is likely to have important social and political implications for efforts to 
cope with ecological interdependence, implications which. are beyond 
the scope of this chapter. 

While the global science based upon ERS data has many of the 
earmarks of a mammoth technocratic enterprise, it is not immune to 
public opinion; nor are its fruits available only to the elite. NASA's 
Mission to Planet Earth program, for instance, was conceived as a 
vehicle for restoring the confidence of Americans, newly concerned 
about the environment, in the space agency after the Challenger disas
ter. 74 Even in Japan, popular environmental concern shifted the empha
sis of its new Earth resources spacecraft, ADEOS, away from pure 
research objectives.75 In the future, ERS satellite systems could provide 
citizen groups with the means to verify compliance not only with, 
environmental treaties, but with arms control treaties as well, with 
potentially interesting ramifications for the tension between state sover
eignty and popular sovereignty.76 

ERS data can facilitate the localization of control in some surprising 
ways. Perhaps most interesting is the use of satellite data by indigenous 
peoples for mapping their customary land rights and documenting the 
role of the state and multinational corporations in environmental 
destruction. Environmental advocacy groups and indigenous rights 
groups in Indonesia, Nepal, Thailand, and the Pacific Northwest 
are using satellite-generated data to reterritorialize their political 
practices to an extent previously inconceivable.77 While ERS data 
may deterritorialize political practice at the level of the nation-state, 
it seems to be having exactly the opposite effect at the local level. 
Thus, ERS technologies may facilitate challenges to state sovereignty 
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from below, a promising development for groups trying to assert local 
control. 

Because the use of ERS data in developing countries raises a host of 
complex cultural, political, and ethical issues, not all observers see this 
sort of technology transfer in a positive light. For instance, Masahide 
Kato is critical of nonprofit groups based in industrialized countries who 
supply satellite-generated information to remote areas of developing 
countries. He believes they are representives of a "globalist technosub
jectivity" which renders the territories of indigenous peoples as re
sources. 78 Indeed, satellites seem to offer the tantalizing prospect of 
"sovereign knowledge," or knowledge with supreme authority. As one 
early enthusiast proclaims, they "show vast terrains in correct perspec
tive, from one viewpoint, and at, one moment in time.,,79 But, that "one 
viewpoint" is generally located in the North and that "one moment in 
time" cannot capture centuries of past environmental abuse, a fact that 
may prove profoundly disadvantageous for developing countries when 
ERS'data are used to assign responsibility for ecological degradation. 80 

While Kato perhaps too quickly condemns ERS technology, which we 
have seen can be used to promote the interests of indigenous peoples, 
his critique reveals two interrelated issues of political culture implicit in 
ERS as an artifact/idea: the control of knowledge (who controls it and 
for what purposes) and the constitution of knowledge (what counts as 
knowledge). By employing ERS data, environmental and indigenous 
rights groups demonstrate that it can be translated into usable knowl
edge for purposes of cultural and ecological preservation, but they 
simultaneously legitimize it as a source of credible knowledge. The 
mantle of scientific objectivity 'that is gained when traditional practices 
are transposed into the language of GIS is not cost-free. As one scientist 
cautions, 

[While] spatial information technology may enable local people to make claims 
against the state, this power comes with a price-it destroys the fluid and 
flexible nature of their traditional perimeters .... While maps can be an em
powering tool, helping a local community define itself in relationship to the 
landscape and to the political forces that shape and influence it, maps can also 
be used to disinherit them. 8 1 

Moreover, the voyeuristic nature of photography, including satellite 
imagery, may promote a view of, nature that is antithetical to the 
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long-term ecological goals of grass roots groups. In her famous essay, 
On Photography, Susan Sontag argued that, "cameras implement the 
instrumental view of reality. [They] arm vision in the service of 
power--of the state, of industry, of science."82 Some grass roots groups 
are wagering that ERS can also "arm vision in the service of power" at 
the local level, and thus serve the cause of resistance. Their efforts, 
however, are too recent to draw any conclusions at this point. 

Users of satellite-generated Earth data have powerful cultural and 
rhetorical tools on their side-specifically Enlightenment ideals about 
the liberating power of knowledge. According to one viewpoint pro
grams employing ERS information should be based on the premise that 
"greater knowledge leads to greater wisdom,"83 a premise that deserves 
scrutiny. If the link between knowledge and wisdom is weak, the link 
between knowledge and power is more palpable. Indeed, a core assump
tion of the architects of ERS systems is that they offer "a whole new tool 
with which to understand our own world, and once we understand it, 
we can manage it."84 Such statements seem to presuppose a specifically 
modern conception of agency and responsiblity, with a rational auton
omous self capable of knowing (and thereby controlling) the Other 
embodied in the natural "environment." This is exactly the form of 
Western subjectivity which Franke Wilmer critiques in chapter 3 of this 
book. If this hallmark of modernity is actually at the root of the global 
environmental crisis, then the faith in ERS technology may be funda
mentally misplaced. 

Given the deep entrenchment of the knowledge/power nexus as a 
cultural cornerstone of modernity, to question the need for more 
information approaches heresy. Yet, given the stakes, we must ask 
whether ERS data will tell us what we need to learn. NASA's Earth 
Observing System (EOS) will produce an unprecedented quantity of 
data, at a cost of perhaps twenty billion dollars; its data information 
system (EOSDIS) will be the largest data-handling system ever construc
ted, with a capacity of fourteen petabytes (a petabyte is 1015 bytes).85 
A global ERS system is expected to provide "the long-term· measure
ments to determine the habitability of the Earth" and guide policy 
makers in addressing global environmental change. 86 With less than 5 
percent of Landsat's data having ever been used,87 it is quite possible 
that ERS technologies will generate more information overload than 
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usable knowledge. According to the World Meteorological Organi
zation, a satellite-based Global Climate Observing System, with EOS as 
its core, "will require substantial resources, but the costs to society from 
continuing the present level of uncertainty about climate change are very 
much larger.H88 What those costs are, who bears them, and how ERS 
data will decrease them, are not discussed. 

Will the knowledge gained through ERS technology tell us how to live 
sustainably? The answer to the question will depend largely upon who 
uses the information and to what purposes it is applied. 

Conclusion 

The transparency, globality, and technological sophistication associated 
with ERS technologies entails multiple, and sometimes contradictory, 
implications for the institution of sovereignty. As we have seen, there is 
no single political logic for ERS as an artifact/idea, which is partly 
because technologies tend not to be monolithic cultural constructs. But, 
more importantly, the c~oss-cutting logic stems, in many ways, from the 
fact that ERS stands at the intersection between modernity and post
modernity. First, ERS is fundamentally an information age technology, 
with all the concomitant implications for the power/knowledge nexus 
that arise when data make up the currency of power and materialist 
conceptions of power are not fully applicable. 

Second, ERS contributes to the unbundling, but not the abolition, of 
territoriality. While the transparency and globality associated with ERS 
technologies very often deterritorialize state practices, they are also 
capable of bolstering territorial sovereignty for developing countries 
with remote regions. More surprising, however, are the ways in which 
they are helping local environmental and indigenous groups to reter
ritorialize their political practices. 

Third, while ERS programs have their roots in the balance-of-power 
politics characteristic of the modern nation-state system, since the end 
of the Cold War they tend to exemplify the sorts of sovereignty bargains 
required by scientific and environmental (and, to a lesser extent, com
mercial) cooperation. If modernity is interpreted as the enclosure of the 
globe via the twin institutions of state sovereignty and private property, 
then ERS technologies at once epitomize and challenge that trend. 0 n 
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the one hand, by making visible the invisible, satellite imagery renders 
nature subject to claims of ownership and control. On the other 
in light of the globality and transparency inherent in ERS technologies 
and the emphasis on environmental cooperation, ERS has the potential 
to become a tool in the revisioning of nature as a global commons. 
Indeed, this is the thrust of much of the discourse surrounding environ
mental ERS. 

Finally, there is the tension between the universal, totalizing perspec
tive of the sovereign gaze, and the application of ERS technologies to 
popular sovereignty through the decentralization of scientific and politi
cal control. According to John Ruggie, the transformative potential of 
global ecology as a basis for a postmodern social episteme lies in "the 
underlying structural premise of ecology [of] holism and mutual depend
ence of parts." He also suggests that the study of the emergence of 
"multi perspectival institutional forms" is key to understanding the 
transition to postmodernity.90 By itself, holism could legitimate and 
reinforce the uniperspectival attitude of the sovereign gaze. While this 
distorted interpretation of ecological principles is at times evident among 
proponents of ERS programs, it is countered by a contrary tendency 
toward pluralism and the proliferation of voices among users of ERS 
technologies and data. Thus, the relationship of ERS to sovereignty can 
be problematized and analyzed in terms of how, as an artifact/idea, it 
operates at the crossroads between modernity and postmodernity. 
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