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“We are moving out of the age of the visual into the
 age of tactile,…we wear all mankind as our skin.”

Marshall McLuhan (1964)

Abstract
This paper reconceptualizes LBS as new media. By doing so, a synthetic framework based
upon Marshall McLuhan’s laws of the media is developed. The media and messages of LBS
are discussed through a preliminary tetradic analysis. The paper concludes by arguing that
the way to cope with the paradoxes of technological innovations is a major challenge in the
information age. Keywords: location-based services, laws of media, laws of LBS.

INTRODUCTION
As the revolution in mobile communication continues to march on, the past five years have
witnessed the rapid convergence of mobile phones, mobile/embedded computing, and
spatial information technologies led by GIS and GPS. The new generation of smart phones
allows users to access mobile Internet services and run applications at any time and at any
place. It is estimated that there exist around 500 million Internet-enabled mobile terminals
in the world today (Karlson et al., 2003).

Although universally accepted definitions of location-based services (LBS) still do not exist
and some are even called by different names - such as telegeoinformatics (Karimi, 2004),
LBS generally refers to geographically-orientated data and information services to users
across mobile telecommunication networks (Shiode et al., 2002). LBS is essentially an
information service that exploits the ability of technology to know where things are, and to
modify the information it presents accordingly (Goodchild, 2002; Virrantaus et al. 2001).
Different from other services in the economy developed so far, LBS is inherently
distributed, mobile, and potentially ubiquitous.

Despite the growing interest in LBS by industry, government agencies at various levels,
and interdisciplinary scholars, there exist little consensus on the broader implications of
LBS, as reflected on the diversity of opinions expressed during the first scholarly
conference on LBS held at the Center for Spatially Integrated Social Sciences (CSISS) in
Santa Barbara three years ago (see www.csiss.org for details).

This paper has two objectives: 1. to develop a new conceptual framework by
reconceptualizing LBS as new media; 2. to conduct a preliminary analysis on the social and
spatial impacts of LBS using McLuhan’s laws of the media.
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This paper is organized in four sections. After a brief introduction, Marshall McLuhan’s
law of media and its relevance for LBS is introduced in section two. A detailed tetradic
analysis of LBS using McLuhan’s law of media is presented in section three. The paper
concludes by situating future growth of LBS in the larger context of technological
innovations.

LBS AND LAWS OF THE MEDIA
Although still at a rather primitive stage, the impacts of LBS on individuals, businesses,
and society at large are profound. The existing literature on LBS has been dominated by the
computational and technical concerns (Adams et al., 2003) although its potential social
impacts are slowly gaining attention (Fisher and Dobson, 2003). A key point that is
conspicuously missing from the current literature is treating LBS as new media. Extending
an early idea of GIS as new media developed by Sui and Goodchild (2001, 2004), I argue
in this paper that LBS can (and should) also be understood as new media for two reasons.
First, the driving force behind LBS is wireless communication; and second, all the
information accumulated in previous medium can be potentially accessible via LBS. By
reconceptualizing LBS as new media, we can conduct further analysis of the media and
messages of LBS.

Exactly 40 years ago, Canadian communication theorist Marshall McLuhan (1964)
published one of his most influential books - “Understanding Media: The extension of
man,” which made the author an instant international celebrity. McLuhan’s work was
intensely debated within the academia and among the general public in the 1960s and
1970s. Although McLuhan’s influence seems to have diminished rather quickly after his
untimely death in 1980, there have been some consistent efforts since the late 1990s to
revive McLuhan work and his ideas. In retrospect, McLuhan was celebrated mostly for the
wrong medium back 40 years. As our current lives are increasingly mediated by massively
connected electronic network, McLhan is more relevant than ever. Space does not permit to
discuss McLuhan’s complex ideas thoroughly here. It would suffice here to sketch a broad
contour of McLuhan’s thoughts for achieving the goal of analyzing the impacts of LBS.
Interested readers are referred to Sui and Goodchild (2001, 2003) for further details and
references.

McLuhan and many of his followers believe that there have been three dominant modes of
communication throughout human history: oral/speech, writing/printing press, and the
electronic medium. Each dominant medium has produced dramatically different psychic
and physical impacts on individuals and on society as a whole. McLuhan succinctly
summarized these impacts as the law of media, presented in a tetradic framework (Figure 1)
in a book co-authored with his son Eric and published posthumously (McLuhan and
McLuhan, 1988). McLuhan's law of media has four major dimensions: any innovations in
the dominant mode of communication media will invariably (a) intensify/enhance certain
elements of social practices in a given culture, while at the same time (b) making other
aspects of social practices/cultural practices obsolete. Furthermore, all media innovations
will also (c) retrieve a phase of certain social or cultural practices long ago pushed aside,
and finally (d) undergo a reversal when extended beyond the limits of their potential. The
four phases of the tetrad manifest also sets the limits of the cultural impacts of an artifact,
by showing how atotally saturated use would produce a reversal of original intent.
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So far the fragmented literature on LBS has covered the technical, business, and social
aspects of this emerging technology. McLuhan’s laws of the media could potentially tie all
the scattered elements together, thus contributing to a more complete and holistic
perspective on LBS.

LBS: THE MEDIA AND THE MESSAGES
If LBS are indeed becoming new media for communicating various forms of personal and
business information in society, it will be fruitful to scrutinize LBS from a media theoretic
perspective and explore to what extent can McLuhan's laws of media be applied to examine
its multiple dimensions. In this section, LBS as media is examined first, followed by a
tetradic analysis where the four dimensions defined by McLuhan's laws of the media will
be addressed.

LBS: The media
As Boorstin (1987) pointed out earlier, the supreme law of the republic of technology is
convergence - the tendency for everything to become everything else in the technological
world. In the case of LBS, it is a convergence of multiple media that were developed for
communicating oral/voice, printed text, visual images, and geographic/spatial information.
The backbone of LBS is the convergence of new information and communication
technologies such as mobile telecommunication systems, location aware technologies [GPS
or radio frequency identification (RFID)], and mobile Internet, GIS and spatial databases.
GPS and cellular technologies based upon RFID are enabling a new generation of mobile
electronic devices to acquire positional information on the Earth's surface, and process the
information while they are collected.

According to Shiode et al. (2002), mobile telecommunication networks (MTN) have
evolved rapidly in Europe since the late 1990s (3G Americas, 2002). From the humble start
of the first generation terrestrial systems , the second generation MTN was based on the
Global System for Mobile Communication (GSM), followed by the so-called 2½
generation MTN - General Packet Radio Service (GPRS). The third generation MTN, based
upon the Universal Mobile Telecommunication System (UMTS), is operational. MTN
bandwidth has evolved from 9.6 Kbps to 115 Kbps, and UMTS can now support 2 Mbps
(Shiode et al., 2002). Industry leaders in LBS have been working on a Wireless Application
Protocol (WAP) since1997. The goal of WAP is to develop a common standard that will
facilitate the convergence with the existing (fixed) Internet infrastructure so that eventually
we can have one mobile Internet solution that operates using the same worldwide protocol
(Webraska, 2004).

These new developments in MTN have also expanded the capacity for services, from
focusing primarily on transmission of voice data to various applications transmitting
multimedia information (Grajski and Kirk, 2003). In particular, the emergence of handheld,
mobile and small size wireless devices such as Personal Digital Assistants (PDAs) and
mobile smart phones have been enhanced and can be connected via infrared, GSM modems
or radio signals to wireless networks (Siber, 2001). With the continuing improvements in
both satellite-based and terrestrial systems-based positioning systems, LBS will most likely
continue to grow in the near future. IDC (2004) predicts that by 2005, almost 50% of
European mobile subscribers will use LBS. The U.S. FCC’s (2001) new mandate on
enhanced 911 (E911) will definitely provide new incentives for value-added LBS.
Interoperability across multiple networks, platforms and devices will become more crucial
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for the success of LBS, but an open industry specification has yet to be developed (Jose et
al., 2001).

Different from all the previous media, LBS is in principle capable of integrating all the
three major modes of human communication: oral, textual, and electronic. If we following
MuLuhan’s argument that media are extensions of man, LBS is the extension of man in the
fullest sense since it may involve multiple senses (ear, eye, and touch). Indeed, LBS has
transformed those who have access to this technology into nomads in a global village.
Considering the emergence of affective computing (Picard, 1997), LBS in the future may
not just evolve to more instrumental/utilitarian applications, but enable its users to explore
more intimate ways at the psychic and emotional levels.

Messages of LBS: A tetradic analysis
Inspired by McLuhan’s laws of the media, four questions can be posed to decipher the
messages of LBS. Preliminary answers to these four questions are provided here to
stimulate further discussions. The goal is to make a better sense of this emerging
technology in a more holistic way, and suggest areas for future studies. Discussions below
are not meant to be definitive answers to these questions.

The message of LBS (I) - What does LBS enhance?
It has been long believed throughout human economic history that time is money. The
development of LBS is challenging and complementing this long-held motto. New
innovations in LBS technologies will enhance the value of locational information related to
human activities. The first important message of LBS is that it will lead to the
commodification of location and the emergence of mobile commerce (m-commerce).
Indeed, LBS has converted the entire world into a (digital) market place. LBS certainly is
an integral part of the new wave of businesses that run at the speed of thought using a
digital nervous system as Gates (1999) predicted. Goodchild (2002) stressed that location is
already an fundamental component in the algorithms used to charge users for cellular
service. Furthermore, carriers might pass locational information to organizations as part of
location-based subscription services purchased by the customer, who would in return
receive information related to current location, such as the state of congestion on nearby
roads. In return, customers might purchase services when LBS alert them that certain
locational conditions exist, such as the locations of pet stores or children recreation.

Both industry and governments have been making efforts to facilitate the further
commodification of location and promote m-commerce. A number of LBS providers are
working together to develop standards, and promote them through such organizations as the
Location Interoperability Forum and the Open GIS Consortium. The Wireless
Communication and Public Safety Act of 1999 in the US defines conditions under which
network operators can release locations to emergency services, and other legislative
frameworks will likely regulate other uses of locational information. In the UK the
Regulation of Investigatory Powers Act of 2001 can require recovery of locational
information for intelligence purposes. All these new legal mandates could potentially
stimulate further growth of LBS and its diffusion into more new services through the
awakening in the business community to the value of locational information.

The message of LBS (II): What does LBS make obsolete?
The second proposition of McLuhan's laws of the media argues that new media and
technologies do more than simply extending or enhancing our social practices in many
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significant ways. At the same time new media also make obsolete (or "amputate") various
social practices and human faculties. By obsolescence, McLuhan did not mean the total
disappearance or outdating of certain social practices, but rather that certain media or social
practices will no longer be dominant.

LBS will continue to worn-out the role of distance in society, and promote the emergence
of what Gates (1995) called the friction-free capitalism. In retrospect, the pronouncement of
the death of distance in the late 1990s proved to be a little bit premature, even though the
importance of distance in influencing the behavior of individuals and social practices has
been greatly undermined with the revolutions in telecommunication. Indeed, if distance is a
terminally ill patient, LBS may play the role of Dr. Kevorkian to accelerate its pace toward
death. The death of distance is the result of a long historical process of time-space
compression and distanciation, in which space has continuously been annihilated by time
due to sharp declines in the cost of long distance communication and transportation. We are
increasingly conducting our lives in a shrinking world – which McLuhan (1964) has so
perceptively called “the global village (p. xii).”

As for the business community, the LBS also entails substantial amount of creative
destruction. LBS is transforming industries so that the old market leaders lose their
dominant positions. The old world with closed and vertically integrated systems is giving
way to a layered and open architecture based upon new protocols and standards, as
demanded by LBS. Even though the old style market leaders won’t vanish over night, it is
the datacom industry that will ultimately win the market battle.

The death of distance also poses new challenges to conventional business practices and
models. In ways similar to e-commerce’s challenge to brick and mortar, LBS and M-
commerce will surely make certain practices of e-commerce outdated. M-commerce is
characterized by the emergence of location-based services delivered by a variety of hand-
held terminals, such smart mobile phones and palmtop devices. LBS is capable of
accumulating massive amount of user profiles, creating new challenges to the industry.
Instead of basic e-mail spam or web browsing hijacking, businesses in the age of LBS need
to develop personalized one-to-one advertising with much improved spatial and temporal
precision. Businesses should offer a pallet of diversity to satisfy specific consumer needs at
specific moments and locations (Nicholas, 2002). This naturally requires businesses to
rethink space allocations in the context of LBS, as is proved by the growing emphasis on
micro-marketing and multi-site and multi-service stores. In recent years, the quickest route
to retailing disaster was trying to be all things to all people , an approach that was a
reflection of the initial impacts of LBS. Indeed, multiplicity might be the order of the day
for business in the near future.

The message of LBS (III): What does LBS retrieve?
The backbone of LBS relies on the real-time exchange of spatial and temporal information
at the individual level. LBS entails locational profiling, which include tracking of the user
and of characteristics associated with the track - such as speed of movement, positional
accuracy, and the relevance of information to the user. Once a detailed locational profile is
collected, it is possible to analyze tracks, to obtain estimates of speed, to make inferences
about activities based on the speed and geometric nature of the track, or to transform them
into density surfaces, etc. All these goals are precisely what Torsten Hägerstrand (1970)
tried to accomplish back in the 1960s and 1970 through his time geography. Obviously, the
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growth of LBS will inevitably retrieve “time geography” as a research practice in the next
few years (Miller, 2004a ).

Hägerstrand (1970) is widely acknowledged to be the originator of modern interest in the
tracks of people through space and time, and the processes and constraints that govern such
tracks. LBS can provide abundant tracking data on the daily movements of people, and is
already widely used in ecology to track the behavior of animals (Goodchild, 2002). In a
more generic sense, tracking data normally consists of a sequence of tuples <x,y,t> ordered
by t, indicating the location (x,y) of the moving object at intervals of time denoted by t. In
mountainous areas, altitudinal information z is also required. Although early attempts were
made to implement Hägerstrand’s framework using GIS were not successful, recent
development of LBS has fully retrieved time-geography. Inquiries along this line have led
Miller (2004b) to develop a people-based GIS, as opposed to a location-based GIS.

The rediscovery of time geography by LBS and the prospects of developing a people-based
GIS (Miller, 2004b) can potentially lead to a much improved analysis and monitoring of
people’s daily routines, thus helping to ease problems such as those related with traffic
congestion and access to services, and improve people’s quality of life. But it is precisely
the possibility of a fully documented life through locational profiling that is causing grave
concerns.

The message of LBS (IV): What does LBS reverse into?
The last proposition of McLuhan's law of media is that when a medium is pushed beyond
its limit, it will be reversed into the opposite of what it was originally designed for. To
McLuhan and many of his followers, media are not simply "making-aware" agents but also,
perhaps more importantly, "making-happen" agents. With growing concerns about the
intrusive nature of LBS, we are already beginning to see earlier signs of LBS’ reversal
effects.

Concerns over the possible invasion of personal privacy with the use of geographic
information are becoming even more acute in the context of LBS. With the personal
profiling capabilities increasingly embedded, LBS could easily be reversed into an
electronic version of Jeremy Bentham’s panopticon. Although the societal benefits of using
LBS to conduct electronic surveillance are enormous, ordinary citizens should be
concerned with its pernicious potential of a Orwellian Big brother watching us wherever we
go. Believe or not, various forms of panopticon (CCTV in public spaces, cameras at traffic
lights, etc.), although imperfect (Hannah, 1997), are already part of our daily lives (Gandy,
1993). LBS, if not well guarded, could make each one of us living in a perfect panopticon,
which could have profound implications on social relations – citizens vs. state, employer
vs. employees, children vs. parents, husbands vs. wives, etc. How ironic it will be, LBS – a
technology originally developed to liberate us from the confines of location – can in
principle also convert all of us into “prisoners” of geography.

In fact, the growth of LBS, especially through the development of human tracking devices,
introduces a new potential for real-time control that extends far beyond privacy and
surveillance per se. As a result, Dobson and Fisher (2003) even warned that society must
address a new form of slavery characterized by location control. Geoslavery now looms as
a real, immediate, and global threat. This new form of slavery has raised the fundamental
issue of whether locational privacy is a fundamental human right that should be universally
protected (Monmonier, 2002; Fisher and Dobson, 2003).
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SUMMARY AND CONCLUSIONS: COPING WITH THE PARADOXES OF
TECHNOLOGICAL INNOVATIONS
By reconceptualizing LBS as media, this paper aims to develop a more synthetic, robust
framework to better understand the multiple, complex implications of LBS. The analysis of
LBS as media, conducted using McLuhan's tetradic framework, enabled to link messages of
LBS that have been scattered in the literature so far. Instead of the dichotomous
characterization in the either/or mode, the development of LBS has been transmitting a
complex set of messages of simultaneous enhancement, obsolescence, retrieval, and
reversal at the individual, organizational and societal levels. By reconceiving LBS as
media, we can transcend currently common instrumental and utilitarian interpretation of
LBS by both LBS developers and users, and cultivate a more holistic approach to non-
linear relationships between LBS and society. The most clear and present danger is not
related to LBS or any rapidly evolving technologies per se, but to our blissful ignorance of
the full implications of what new technologies are going to do TO us, because we tend to
focus primarily on what LBS can do FOR us. The only sensible way of dealing with this
inherent technological ambivalence is always to treat the LBS media as a means to higher
social ends.
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