
Over the past quarter-century, organizations’
growing reliance upon networking technolo-
gies has brought about a deep transformation
of economic activities. Information networks,
once considered merely a utility like water or
natural gas systems, moved centre stage during
that period to become strategic infrastruc-
tures. From a technological standpoint, digital
convergence was the fundamental enabler of
this transition. Telecommunications and com-
puting became more alike: networks were built
upon digital technologies and increasingly
served to interconnect computers, while com-
puters relied ever more upon networks to sup-
port their basic operations. Software, at the
heart of the resulting digital networks, made
it possible to create new communication appli-
cations for individuals or organizations to col-
laborate and compete. Software also came to
define network configuration – the set of rules
determining who can communicate with whom,
to do what and under which conditions – so
that ownership of the underlying hardware
alone no longer guaranteed control of the
network’s uses. The result was a fast-evolving,
software-defined, indispensable, and increas-
ingly capable information infrastructure: the
‘new media’ of much economic activity, our
focus in this chapter.

While the information networks born of dig-
ital convergence spread through all economic

sectors in developed countries, their deployment
and implementation have taken many forms.
A range of factors, such as the nature of pre-
existing economic arrangements, the state of
the national communication infrastructure, or
national telecom policy, have influenced and
shaped the deployment of intra- and inter-
organizational networks. As a result, while the
new media share a common technological lin-
eage, they have been put to a variety of uses in
organizations, with diverse consequences. For
example, digital networks have been used at
times to reinforce central coordination and at
others to enable decentralized power; to but-
tress existing organizations or to invent new
ones; to strengthen long-term, stable economic
partnerships or to support fluid, fast-changing
virtual teams.

At the individual level, new media networks
permit new work arrangements overcoming time
and space constraints (Morton, 1991; Sproull and
Kiesler, 1991; Wigand, 1997), allowing firms to
cut costs associated with coordinating dispersed
geographical facilities. These network-enabled
work arrangements are said to result in increased
job satisfaction and empowerment (Sproull and
Kiesler, 1991; Malone, 2004), and provide access
to a wider pool of potential employees, unlimited
by geographical constraints (Cash et al., 1994).

At the firm level, new media networks make
multiple kinds of reorganization possible.
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They are said to yield faster response time
to market changes (Lucas, 1996), better
maintenance and access to organizational
memory (Morton, 1991), improved leverage of
organizational knowledge (Carayannis, 1998;
Finholt, Sproull and Kiesler, 2002), speedier
and more efficient information flows, better
coordination of group communication, greater
employee participation, rapid scheduling, effi-
cient task assignment and reporting, enhanced
communication across hierarchical levels, and
enhanced coordination of communication
within dispersed groups (Sproull and Kiesler,
1991). They also help improve dispersed
employees’ organizational commitment by
acting as a ‘window on the corporation’ and
enabling better socialization of new organiza-
tional members.

In addition to improving existing organiza-
tions, the new media networks are said to
permit entirely new organizational forms. First
among such IT-enabled organizational forms is
the networked organization where all partic-
ipants are linked (Rockart and Short, 1991)
and the organization flexibly reorganizes itself
around each new task (Baker, 1992). Networks
also play a crucial role in the establishment and
maintenance of internal and external linkages,
transforming hierarchies and markets. The net-
work organization thus extends beyond the
boundaries of individual firms to form a wider
network of multiple organizations (Malone and
Laubacher, 1998), increasing interdependence
within industries (Rockart and Short, 1991).
This state of increased communication between
suppliers, distributors and business partners
(Cash et al., 1994; Lucas, 1996) supports
improved interorganizational arrangements
such as strategic networks and the Japanese
keiretsu, and timely cooperation forms such as
joint ventures and consortia (Wigand, 1997). At
the extreme, the network model leads to virtual
organizations (Davidow and Malone, 1992;
Malone, 2004), composed of a set of loosely
coupled, self-organizing networked individuals
in geographically dispersed locations. New
media would thus usher in an ‘e-lance’ economy
(Malone and Lanbacher, 1998; Malone, 2004),
where individuals or autonomous groups come
together around specific projects.

The present survey of the new media impact
on industrial organization is structured in
three sections. It begins with a review of the
economic hopes that were pinned on the tech-
nology, in particular on its potential to
increase productivity. It then examines how
the impact of new media on industrial organi-
zation has been analysed, through their impact
on two organizational archetypes – markets
and hierarchies – and their enabling of an
alternative, the network organization. The final
section looks at how this analysis fits with the
facts in a few emblematic case studies.

NEW MEDIA AND ECONOMIC
PROMISES

The convergence of computing and telecom-
munications into new communication media
became clear in the mid 1970s. Observers
coined new terms to describe this emerging
information infrastructure, such as the French
télématique (Nora and Minc, 1978) or its less
euphonic English cousin ‘compunications’
(Oettinger and Weinhaus, 1979). The new net-
works promised to create a foundation for the
emerging information economy (Porat and
Rubin, 1977), an economic system that would
rely increasingly on information-based processes
as part of production and exchange activities.
In this ‘post-industrial’ society (Bell, 1973), agri-
culture and manufacturing would no longer be
the basis for economic power. Instead, knowl-
edge workers would make the greater contribu-
tion to value creation. As a result, the new media
network infrastructure would become the
essential backbone of economic activity and
control (Beniger, 1986). It would thus usher
in new ways to organize economic and social
life, leading to the emergence of the information
economy (Porat and Rubin, 1977) and the
network society (Castells, 1998).

One crucial expectation in these formative
years was that reorganizing the economy
around information technology and networks
would yield tremendous productivity increases,
which would more than justify the investments
required. Yet, throughout the early years of
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technology deployment, productivity gains
proved elusive, prompting economist Robert
Solow’s (1987) quip that ‘You can see the com-
puter age everywhere but in the productivity
statistics’, the so-called productivity paradox
(Brynjolfsson, 1993; David, 1990). In part, the
sweeping claims inspired by information tech-
nology resulted from a propensity ‘to suffer
from a kind of “telescopic vision”: the possible
future appears both closer at hand and more
vivid than the necessary intervening, tempo-
rally more proximate events on the path lead-
ing to that destination’ (David, 1989: 5). Three
broad categories of explanations have been
offered to explain that situation: mismeasure-
ment of real output growth, poor understand-
ing of the true benefits of computers, and
underestimation of the learning and adapta-
tion required (David, 2000).

Brynjolfsson (1993) points out prevalent
measurement errors in the formulation of the
paradox. Productivity statistics do not account
for the type of productivity gains that result
from information technology deployment,
such as increased quality, speed and responsive-
ness, and increased business scope. Increased
scope in particular is problematic because it
reduces economies of scale and often appears
as a decrease in productivity despite the busi-
ness’s increased value to customers. Hitt and
Brynjolfsson (1996) suggest that three ques-
tions should be asked: whether IT has increased
productivity, whether it has improved business
profitability, and whether it has created value
for consumers. When separating these ques-
tions, they find that IT investment increased
production output, failed to increase profitabil-
ity, and significantly increased consumer value.
Increased productivity leads to increased com-
petition, which in turn leads to lower prof-
itability. Productivity gains can also be achieved
through Furthermore, some of the benefits of
computing that may impact firm growth are
intangible, such as employee satisfaction and
increased consumer and investor confidence
(Brynjolfsson, Hitt and Yang, 2002). In more
recent research, the authors find that the long-
term benefits of computerization are much
greater than the short-term impact on produc-
tivity (Brynjolfsson and Hitt, 2003).

Further, information technology alone
doesn’t guarantee productivity gains. Indeed,
organizations can worsen their productivity if
they simply deploy computer networks to auto-
mate old processes (Brown and Hagel, 2003;
Brynjolfsson and Hitt, 1998; David, 1990). Once
new organizational processes and skilled labour
are combined with IT, productivity gains become
apparent (Bresnahan, Brynjolfsson and Hitt,
2002). A more realistic view of IT’s benefits is to
recognize that technology is just one element,
not a single determinant, of the thorough busi-
ness transformation required to improve pro-
ductivity (Brynjolfsson and Hitt, 1998). In
addition, the new media constitute a complex
interrelated system. Benefits in one part of that
system often require compatibility and stan-
dardization with deployments in other parts of
the system as well as previous systems deploy-
ments, and the overall infrastructure is highly
dependent on network externalities (David,
1990). New media systems also require the pres-
ence of complementary assets, such as trained
users, to be used effectively. As a result, ‘the
emergence of a new techno-economic regime
based on computer and communications inno-
vations will be a protracted and historically
contingent affair’ (1990: 356).

As the new media networks emerged, the
traditional Fordist firm and the interorganiza-
tion coordination mechanisms that went along
with it began reaching their limits (Cohen and
Zysman, 1987). Organizations required greater
flexibility, both static and dynamic, to adjust to
new competitive environments (Coriat, 1994).
This prompted the emergence of new organi-
zational forms, made possible by network
technologies (Piore and Sabel, 1984; Antonelli,
1992). Overall, however, the emergence of
the network society is not simply driven by
the deployment of a new media infrastructure.
Rather, it represents a broader transformation,
made possible by the development of new ways
to organize production and exchange activities.
In this reorganization, the new media are a crit-
ically important element, but only one element.
They support change as they enable the design
and implementation of new organizational
forms and permit a rearticulation of production
processes. They also suggest further change, as
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the digital network’s increasing flexibility lets
end users experiment directly with diverse com-
munication configurations and the organiza-
tional arrangements they imply (Bar, 1990). In
the end, the key to overcoming the productiv-
ity paradox resides in the ability to reorganize
around the new media. The other chapters in
this part explore this reorganization process
within work groups and firms. We focus here
on the broader reorganization of interactions
between these entities and its implications for
industrial organization.

UNDERSTANDING THE IMPACT
OF NEW MEDIA ON INDUSTRIAL
ORGANIZATION

An understanding of the impact of new media
on the organization of economic activity starts
with the fundamental theory that explores the
reasons behind specific patterns of economic
organization: transaction cost economics (TCE).
Oliver Williamson (1975) formulated transac-
tion cost theory, building on the work of Coase
(1937), to identify the most efficient gover-
nance structure according to the varying nature
of transactions between firms. He identified
two extreme forms of organizations: markets
and hierarchies. Markets provide a decentral-
ized, self-governing structure within which
firms can find partners and negotiate specific
transactions, allowing for fluid changes in
patterns of economic interaction. Hierarchies,
by contrast, represent rigid, centrally gov-
erned structures within which economic actors
interact in a stable and predictable fashion.
According to transaction cost economics, the
relative costs of setting up transactions between
actors within these two extreme organizational
structures leads to the choice of one over the
other. Because digital networks increasingly
support these interactions, they can affect the
relative cost of market and hierarchical transac-
tions, thereby resulting in changes in previous
industrial organization.

Transaction cost theory is based on two key
assumptions: bounded rationality and oppor-
tunism (Williamson, 1996). Actors engaged in

transactions are rationally bounded and are
therefore unable to process large amounts of
information and consider all the alternative
choices, leading to satisficing behaviour, or
opting for a ‘good enough’ action (Simon,
1957). Applied to TCE, this means that ‘all
complex contracts are unavoidably incom-
plete’ (Williamson, 1996: 37), with the risk that
extra transaction costs can occur down the
road because of missing information. Thus, a
major purpose of organizing is the attempt to
compensate for bounded rationality and to
reduce opportunistic behaviour among the
involved actors, establishing the relative stability
necessary for long-term planning.

Hierarchies offer lower transaction costs,
reduce opportunistic behaviour and mitigate
the downsides of bounded rationality through
a higher degree of administrative control
(Williamson, 1975). Indeed, it is easier to resolve
disputes internally and therefore transactions
contracts can be left more incomplete than in
the case of markets (Williamson, 1996). Markets
by contrast, organized around spot contracts,
reduce transaction costs in the case of products
of a low degree of specificity, whereas hierar-
chies are appropriate for highly specific products
(Williamson, 1975; 1996). When complexity,
uncertainty and specificity increase, more
information processing is needed. Hierarchies
and centralized communication structures are
more suited to the processing of such complex
information.

Obviously, most of these transaction costs
result from the acquisition, processing and
transmission of information about products,
production and work processes, or about the
qualifications of economic partners. Therefore,
because new media precisely aim at transform-
ing information activities, they can be expected
to have significant effects on these costs. Thus,
transaction cost economics has been applied to
understand the impacts of new media on eco-
nomic organization. But if digital networks
clearly have the potential to improve the func-
tioning of both hierarchies and markets, their
ultimate impact on economic organization is
more controversial: will the new media result
in more hierarchies, more markets, or new
organizational forms?
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Better Hierarchies

One effect of digital network technology on
economic organization has been to promote the
creation of ‘electronic hierarchies’ (Malone et al.,
1987). Digital networks allow tighter coordina-
tion between organizations within the same
value chain, leading to greater vertical integra-
tion (Clemons and Kleindorfer, 1992). This inte-
gration may be virtual (realized simply through
tight interorganizational information networks),
or formalized through corporate structures or
cross-ownership. In either case, this leads to hier-
archies where buyers work with stable, predeter-
mined suppliers (Malone et al., 1987). Some
analysts have described the electronic hierarchy
as an ‘electronic monopoly’, reflecting the exclu-
sive buying relationship established with a sup-
plier (Chodhury, 1997). For example, Clemons
and Row (1992) report the quasi-vertical inte-
gration enabled by network technology between
Procter & Gamble and Wal-Mart. In this elec-
tronic hierarchy, P&G has electronic access to all
sales data, and is able to deliver inventory to Wal-
Mart as needed, enabling Wal-Mart to avoid the
cost of holding inventory and order processing.

This is an example of what Malone et al. call
the ‘electronic integration effect’ of the new
media, where companies articulate tightly
coupled processes around information networks.
The electronic integration effect is most typi-
cally produced in electronic hierarchies
(Malone et al., 1987). Indeed, it permits a level
of integration that is not possible with other
interorganizational networks, enabling the opti-
mization of the integration of the total value
chain (Chodhury, 1997). The supplier, through
this exclusive relationship, is able to collect a sig-
nificant amount of information about the
buyer’s needs and integrate its processes to those
of the buyer to better meet those needs.
However, the buyer loses the potential advan-
tage of being able to scan the market for the bet-
ter offer, which is characteristic of the market
form of network governance (Chodhury, 1997).

More Perfect Markets

The same digital networks can also serve to
build electronic markets. These ‘e-markets’ are

also said to lead to the elimination of interme-
diaries, acting as electronic brokers that put
buyers in direct communication with sellers
(Malone et al., 1987). The resulting disinter-
mediation, combined with more intense, ‘fric-
tion-free’ price competition, could lead to
more perfect markets (Bakos, 1996). However,
as some analysts have speculated, while exist-
ing intermediaries may be eliminated or
forced to adapt, new types of electronic inter-
mediaries will emerge. Bakos (1998) foresees
the emergence of intermediaries that will
match buyers and sellers, provide product and
customer information to interested parties,
and manage physical delivery and payment
functions.

Indeed, network technology has the poten-
tial to lead to an economy organized around
constantly emerging electronic markets
(Benjamin and Wigand, 1995; Keen, 1981;
Malone et al., 1987). Malone et al. have formu-
lated the ‘electronic markets hypothesis’, argu-
ing that in addition to reducing production
costs, IT will reduce coordination costs usu-
ally associated with markets. In that view, an
electronic market is a multilateral interorgani-
zational information system that, because of
the scalability of the new media, can link a
potentially unlimited number of buyers and
suppliers (Choudhury et al., 1998). Hence, the
digital network serves the function of market
(Benjamin and Wigand, 1995). The network
itself becomes the marketplace (Bar, 2001).
This form offers price competition advantages,
while offering little opportunity for electronic
integration between buyer and supplier, since
they engage in constantly reconfigured spot
transactions rather than long-term relationships
(Chodhury, 1997).

A firm will set up or join an electronic
market if it assumes that the profits to be real-
ized from a large volume of potential buyers
are greater than the potential loss caused by
lowering prices due to increased competition
(Benjamin and Wigand, 1995). Malone et al.
(1987) suggest that digital networks lead to an
‘electronic brokerage effect’, where electronic
markets can act as brokers, resulting in an
increase of possible quality alternative suppli-
ers and buyers and a decrease in the cost of the
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selection process (Bakos, 1998; Benjamin and
Wigand, 1995; Malone et al., 1987). This will
potentially have the effect of eliminating inter-
mediaries between the manufacturer and the
buyer (disintermediation), as the information
superhighway will enable direct market con-
tact between manufacturer and consumers
(Benjamin and Wigand, 1995). Besides the
reduction of coordination costs, the emergence
of markets will result from IT’s ability to sim-
plify complex product descriptions for highly
complex products that were usually traded
through hierarchies.

While traditional intermediaries between
manufacturers and sellers are disappearing,
there is a significant cost to consumers in the
electronic marketplace of acquiring all the infor-
mation necessary to identify sellers and com-
pare prices. Hence, new intermediaries are
emerging. The number of firms that have posi-
tioned themselves as the intermediaries of elec-
tronic markets have grown substantially in
recent years. Auction giant EBay, Amazon.com,
Yahoo!, and Shopping.com are such firms posi-
tioning themselves as intermediaries where
individual sellers and buyers meet and exchange
goods. These intermediaries enable sellers of all
sizes to access immense pools of consumers.
These firms have found that profit-making in
the electronic marketplace is more readily
achieved by acting as the meeting place of a
community of sellers and buyers rather than
holding inventory themselves (Leschly, Roberts,
Sahlman and Thedinga, 2002; Yin, 2004).

Beyond Hierarchies and Markets:
Network Organizations

As new media transform traditional markets
and hierarchies, pure examples of these two
forms become more elusive. Indeed, hierarchi-
cal organizations increasingly rely on network-
based, market-like processes to coordinate the
work of their employees and work groups, or
to conduct business with the clients, suppliers
and subcontractors that constitute their
extended hierarchy. Likewise, many network-
based markets depend on features traditionally
associated with hierarchical organizations,

combining the market’s arm’s-length dealings
with tighter longer-term relationships among
market partners, including for example the
pre-qualification of buyers and sellers who
become part of the market’s inner circle, or the
establishment of a hierarchy of markets for the
governance of subtasks. Confronted with such
evolution, transaction cost economics tends to
view these new organizational forms as hybrids
of market and hierarchy.

However, others argue that we are witness-
ing not simply the combination of traditional
markets and hierarchies, but the emergence of
a distinctly new form of economic governance,
the network organization (Antonelli, 1992;
Jarillo, 1988). Because networks allow a distinct
form of economic governance, transaction cost
economics and its focus on dyadic relationships
(Williamson, 1996) is ill-suited to the study of
network organizations (Powell, 1990). The
main distinction they identify between the
new network form and the traditional markets
and hierarchies is the nature of relationships
between actors. In a network, independent
actors cooperate on a long-term basis, and the
relationship is based on trust and goodwill. In
a hierarchy, relations can be long term, but a
specific authority is identified as having the
ability to resolve arising disputes. In a market,
relationships are episodic, and last only for the
duration of a specific transaction (Poldony and
Page, 1998).

Network organizations existed before the
emergence of the new media (such as, for exam-
ple, in northern Italy’s textile industry: Piore
and Sabel, 1984). Digital networks however
have proven essential to the more widespread
adoption of new network forms of organiza-
tions. Castells suggests that digital networks
favour a distinct form of organization, the net-
work enterprise, which he defines as ‘that spe-
cific form of enterprise whose system of means
is constituted by the intersection of segments of
autonomous systems of goals’ (1998: 171). This
organizational form is characterized by long-
term exchange relations, but with the absence of
an ultimate authority to arbitrate possible dis-
putes (Poldony and Page, 1998). By reducing
transaction costs (Ciborra, 1983; Jarillo, 1988),
and more specifically coordination costs, digital
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networks ‘can facilitate the development of
stable, tightly coupled relationships among
firms’ (Clemons and Kleindorfer, 1992: 10).
Involved in a network relationship based on
long-term trust, a firm does not have to worry
about opportunistic behaviour on the part of
other firms in its network. The use of network
technology to support the network form can
further reduce transaction costs through a fast
and tight coupling of the participating firm’s
processes.

Various strands of the literature analysing new
media’s impact on industrial organization tend
to adopt a deterministic approach. Extrapolating
from the characteristics of the new media tech-
nology they investigate, they predict correspond-
ing characteristics of the organizations that use
them. Individually, when looking at particular
economic sectors or at specific organizational
arrangements, these studies have assessed how
the new communication technologies affect the
prior balance between market and hierarchy, or
promote the development of new network
forms of organizations. They diverge in their
assessments, some concluding that new media
result in better hierarchies, some finding that
new media lead to greater reliance on market
processes, others showing that new media bring
about entirely new organizational forms. Taken
together, however, they offer a different picture.
They show that new media technologies do not
determine organizational form, but can in fact
support a variety of different approaches to reor-
ganization. They suggest that the resulting orga-
nizational form will be determined less by new
media technology than by other characteris-
tics of the firm’s internal processes and external
competitive environment. In fact, in several
industries, similar communications technologies
have supported different organizational out-
comes in different periods, as in the cases
explored below.

CASE STUDIES

This section reviews some of the classic case
studies of the establishment of new media net-
works between economic entities and their

effect on the resulting economic organization.
We review some of the literature on electronic
data interchange (EDI), airline computerized
reservation systems, and strategic information
systems. These show how similar new media
systems and technologies, deployed in various
circumstances or at different times, entail differ-
ent organizational implications. The important
variables include the competitive environment
within which they are deployed, and the relative
positions of the actors engaged in network-
mediated interaction.

Better Hierarchies? Electronic
Data Interchange

Electronic data interchange (EDI) systems
were one of the earliest new media technolo-
gies aimed at enhancing interorganization
interactions. First deployed in the mid 1970s,
their main purpose was to facilitate the
exchange of formatted information between
firms (rather than free-form communication).
EDI technology has diffused in certain indus-
tries and its adoption is no longer limited to
large companies (Jackson and Sloane, 2003;
Lee, Lee and Kang, 2005). Once two business
partners agree to use a common EDI standard,
they can electronically exchange highly speci-
fied messages such as parts orders, invoices or
payments. The EDI standards define precise
formats for data fields containing codified
information including parts numbers, prices,
quantities, delivery locations, shipment times
or account numbers. EDI systems have made
possible the automation and standardization of
interorganizational communication networks
(Brousseau, 1994).

The initial development of EDI standards
was a laborious process, requiring painstaking
definition of the information required for
many diverse transactions. As a result, EDI was
initially aimed at improving existing bilateral
or multilateral business relationships between
buyers and sellers engaged in sustained, long-
term relationships. Sets of EDI standards
emerged in individual industries, most notably
manufacturing (principally automotive), retail
and distribution (including transportation), and
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banking. The high specificity of interactions
between members of the related value chains
made them good candidates for that technol-
ogy. Early EDI deployments thus aimed to
rationalize existing supply chains and impose
on them a coherent governance. In so doing,
EDI implementations were not meant to stop
at the strict automation of individual economic
relationships, but intended to reorganize broad
cross-firm production and exchange processes
within existing supply chains. Their goal was to
create an extended hierarchy that reached
beyond individual firms to include their long-
term business partners. A variety of EDI stan-
dards emerged in different industry sectors, each
associated with the articulation of a particular
electronic hierarchy.

Over time, however, a different analysis of
EDI networks would emerge. EDI systems, like
all communication technologies, are associated
with strong network externalities (Katz and
Shapiro, 1985). Therefore, companies within
one industry have economic incentives to
adopt common standards in order to be able to
do business with each other electronically. As a
result, one would expect the different EDI
standards to merge, at least within industries,
creating conditions for the support of a more
fluid organizational structure. Common EDI
standards would enable the rapid establish-
ment of bilateral electronic dyads or their swift
dissolution, where a buyer or seller uses EDI
technology to sustain links with a selected
number of sellers or buyers (Chodhury, 1997).
Rather than supporting extended hierarchies,
EDI would then enable network forms of eco-
nomic organization and could even, in extreme
cases, support electronic markets.

In reality, a variety of configurations
emerged in different industries, in different
countries and at different times. For example
in the North American automotive manufac-
turing industry, EDI standardization was dri-
ven primarily by the large auto-makers.
Industry-wide standardization efforts were
limited as each promoted a distinct EDI imple-
mentation, partly for strategic reasons (to
better control their respective supply chains) and
partly for lack of traditions or policies encourag-
ing coordination. While each auto-maker was

able to force its preferred system on its parts
suppliers, individual suppliers who sold to mul-
tiple auto-makers had to support multiple EDI
standards and incur the related costs. The result
was a series of Balkanized electronic hierarchies
(Bar, 1990; 1995). By contrast in the European
auto industry, a combination of policy incen-
tives for coordination, stronger industry institu-
tions and the greater relative strength of parts
suppliers led to much greater industry-wide
standardization, supporting an arrangement
closer to the network form of organization
(Brousseau, 1996).

These examples show how one technology,
EDI, can be implemented in very different
ways and lead to remarkably different organi-
zational results. Brousseau (1994) further
points out that organizational stability will also
play an important role in the implementation
of such technologies. In particular, EDI is
unlikely to be successfully implemented in
highly certain environments (because it would
then be obsolete) or highly uncertain environ-
ments (because EDI implementation assumes
some knowledge of what future communica-
tion needs will be) (1994: 337). In industries
where the environment is uncertain and the
business relationships must remain flexible,
highly standardized EDI implementation
could become detrimental by reducing net-
work flexibility. In a case study of EDI imple-
mentation in Singapore, Teo et al. (1997) have
shown that network technology can lead to a
transformation of organizational structure,
business networks, business scope and com-
petitiveness. Hence, the real benefits of EDI
systems reside not in the technology itself but
in the restructuring of business processes and
the establishment of new network partner-
ships (Gottardi and Bolisani, 1996). It remains
to be seen whether EDI will eventually be
uprooted by Internet-based interorganiza-
tional systems (Soliman and Janz, 2004).

Better Markets? Airline Computerized
Reservation Systems

The airline industry provides another interesting
illustration of the new media’s consequences
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for the organization of economic activity.
Successive waves of digital network deployment
have led the organization of airline reservations
from hierarchy, to biased market, to less biased
market, to a network organization around
Internet-based systems and disintermediation.
With the deployment of the first computerized
reservation systems (CRSs), American Airlines’
SABRE in particular, airlines controlled an elec-
tronic hierarchy that extended to travel agen-
cies. In time, that system became more open to
competing airlines and other travel service
providers and came to resemble more closely
an electronic market, within which travel
agents could access offers from all suppliers on
an equal footing. The Internet pushed the
industry closer to a perfect market, where trav-
ellers are in direct contact with airlines, negoti-
ating for prices and conditions within a more
perfect market.

A closer look at airline reservation systems
shows that network technology didn’t drive
that transition alone. Airlines encouraged the
shift from hierarchy to market, hoping for
greater profits by ensuring that their reserva-
tion system offered tickets from all airlines,
thus making it more attractive to the customer
(Dang-Nguyen, 1996). However, research sug-
gests that even organizations which possess
significant market share can suffer profit losses
when joining an electronic market. Indeed, the
price reductions forced on them by competi-
tive markets reduce their profit margins, such
as has been the case for the airline carriers who
joined SABRE and APOLLO (American and
United’s respective CRSs). Here as in other
cases, however, the critical mass of other join-
ers leaves little choice to an organization but
to join the electronic market. Even dominant
players such as United and American report-
edly suffered a loss as a result of having to share
SABRE and APOLLO with other suppliers
(Benjamin and Wigand, 1995).

Competitive incentives and the pursuit of
critical mass did not alone result in the cre-
ation of a (more) open market for airline
reservations. Government policy provided
additional inducement, when the Department
of Justice’s antitrust department showed that
the hierarchical airline reservation systems

such as the first-generation SABRE were biased
toward their owner airline company (Dang-
Nguyen, 1996). Overall, this evolution suggests
that networking technology, while it creates
opportunities for reorganization, doesn’t alone
determine the economic organization of a par-
ticular activity: depending on the strategic pri-
orities of the dominant participants, and on
external factors such as antitrust policy, the
application of new media can lead to tighter
hierarchy as well as a more perfect market as it
did in the airlines case.

American Airlines generated revenues by
selling their system and know-how to other
companies spanning numerous industries,
while still hoping to be the best at using the
information strategically (Hopper, 1990). This
is consistent with the proposition that in an
electronic market, the profits of the market-
maker and network designer will remain
higher than those of other companies partici-
pating in the market (Benjamin and Wigand,
1995); the network maker benefits from
‘co-specialized assets’ giving it the ability to
appropriate more benefits from the electronic
market (Duliba, Kauffman and Lucas, 2001).
Sabre became an ‘electronic travel super-
market’, a ‘computerized middleman’ (Hopper,
1990), linking suppliers and buyers of the
travel and tourism industry through network
technology. Benjamin and Wigand (1995)
argue that policy-makers must set guidelines
to regulate electronic organizations to ensure
that a market-maker refrains from creating
network bias in favour of a specific supplier (as
was the case with SABRE).

SABRE and APOLLO have been replaced by
the Internet as the electronic marketplace. The
Internet has led to further disintermediation in
the airline industry and a more perfect market,
eliminating the role of the travel agent as
airlines sell directly to consumers on websites.
While some intermediaries have disappeared,
new ones have emerged as new companies
position themselves in the marketplace for a
wider array of services. Hence, while users can
buy airline tickets directly from the airlines’
websites, they also enjoy the benefits of lower
search costs associated with centralizing their
travel purchases within a single intermediary.
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Travelocity.com, Expedia.com and other sites
that offer not only airline reservations but also
hotel, car and other services, have emerged as
the new middle-men of the travel industry.

Strategic Use of
Information Technology

An important aspect of the story becomes
apparent through these various examples.
When companies deploy new media infra-
structure and applications, they will strive to
enhance their own strategic position. In some
cases, this may motivate them to sponsor a
sweeping rearticulation of their supply chain
or a reorganization of the marketplaces they
participate in. In other cases, they may encour-
age the formation of alliances to foster the
deployment of standardized systems. Or they
may choose instead to pursue isolated, propri-
etary technologies precisely because such lack
of interoperability creates entry barriers for
their competitors. In the end, their strategic
response to the particular competitive chal-
lenges they face, more than intrinsic character-
istics of the new media technologies they
choose to deploy, will determine the organiza-
tional consequences.

There are many examples of these strategic
uses of information technologies. Companies
have used information systems strategically to
gain information from markets and gain a
competitive advantage over other firms in the
market, shifting the competitive position of
organizations within industries. Cash and
Konsynski (1985) give the example of an auto-
motive manufacturer who uses network tech-
nology to scan the market for the lowest
possible bid for a product, thus increasing the
market position of the manufacturer by dri-
ving down prices. Clemons et al. (1996) pro-
vide several cases of dominant firms losing
their most profitable customers to aggressive
new entrants relying on IT. Indeed, flexible
new entrants rely on IT to get information
from the market, to identify and target the
most profitable customers of an industry.

By providing lower costs and more effective
distribution channels to customers through

the use of IT, these new entrants are
‘cream-skimming’, attracting the most prof-
itable customers away from established firms
(Clemons et al., 1996). For example, Clemons
and Weber (1994) cite the example of new
entrants in the airline industry who threaten
the market shares of American Airlines and
United Airlines, by gathering information
from the marketplace, identifying the most
profitable customers, and offering them lower-
cost, specific point-to-point services on the
most travelled routes. Indeed, digital networks
dramatically reduce the cost of capturing, stor-
ing and analysing information from the mar-
ketplace. Hence, using interorganizational
networks, the Inter-Continental Hotel chain is
able to target its most profitable customers by
capturing very detailed information on their
needs and wants and sharing it within network
hotels. The Inter-Continental profitable cus-
tomer will therefore obtain highly catered
service, whether staying in New York or
London (Clemons and Weber, 1994). Similarly,
following the deregulation of the London
Stock Exchange, Barclays de Zoete Wedd secu-
rities firm reacted to increased competitive
pressure by using an information system
named Beatrice which enabled it to identify,
rank and project the growth potential of its
most profitable customers. The firm was then
able to target the most profitable customers
and offer them new tailored services, while
dropping less profitable customers (Clemons
and Weber, 1990; 1994). Another possible strat-
egy is price-discrimination, in which different
customers are charged different prices (Bakos,
1998). Hence, an organization can ask more
from the less profitable customer, while lower-
ing prices for the most desirable customer, and
increasing profits.

This process is not necessarily at the expense
of the customer since it enables organizations
to serve customers that would otherwise be
priced out of the market (Bakos, 1998). This is
another example of digital networks being used
for competitive advantage, moving from a
‘one size fits all’ strategy to a tailored, market
segmentation strategy (Clemons and Weber,
1994). With digital networks becoming increas-
ingly ubiquitous, organizations are becoming
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less system builders than system architects,
trying to gain competitive advantage from exist-
ing network structures rather than building one
anew. The goal for organizations then becomes
to outsmart each other in using the information
network strategically (Hopper, 1990).

CONCLUSION

Our overview of the new media’s impact on
industrial organization shows that a diversity
of outcomes can be expected. The application
of digital networking technologies to eco-
nomic processes of production and exchange,
under different circumstances, has served to
support and improve hierarchies, markets or
new network forms of organization. In the
effort to understand the mechanisms at work,
one characteristic of new media networks is
fundamental. Because the new media are built
upon digital technologies, their architecture
and the applications they support are defined
in software. Control over their configuration is
therefore flexibly separable from ownership of
the underlying network infrastructure. This
creates opportunities for the many actors using
these networks to shape them in ways that
further their competitive goals.

For the organizations involved, this ulti-
mately boils down to an essential challenge:
their ability to create relative advantage through
the combination of economies of scale and
economies of scope, reconciling standardized
processes with rapidly changing, differentiated
products and services. The resulting economic
regime, which some have called ‘mass variety’
(Coriat, 1993), combines the search for static
flexibility through adaptation to short-term
market variations with the more enduring
benefits stemming from dynamic flexibility.
Meeting this challenge requires smart choices of
technologies and work organization methods.
The production systems developed around new
media play an essential role in promoting better
production and exchange processes, the only
way to improve overall productivity, and greater
flexibility in programming and reprogramming
these processes.

However, new media do not dictate the
outcome, nor is their implementation preor-
dained by the technology’s characteristics.
Rather, they serve to suggest, supplement and
support a sweeping organizational transfor-
mation of production and exchange activities,
from product and service design to production
methods, from marketing techniques to
exchange mechanisms. For the organizations
involved, this is precisely what makes the new
media ‘strategic’.

REFERENCES

Antonelli, C. (1992) ‘Information economics and
industrial organization’, Human Systems Manage-
ment, 53–60.

Baker, W.E. (1992) ‘The network organization in
theory and practice’, in N.N.R.G. Eccles (ed.),
Networks and organizations. Boston, MA: Harvard
Business School Press. pp. 397–429.

Bakos, Y.J. (1996) ‘Reducing buyer search costs: impli-
cations for electronic marketplaces’, Management
Science, 43 (12): 1676–92.

Bakos, Y.J. (1998) ‘The emerging role of electronic
marketplaces on the Internet’, Communications of
the ACM, 41 (8): 35–42.

Bar, F. (1990) ‘Configuring the telecommunications
infrastructure for the computer age: the economics
of network control’. Working Paper 43, Berkeley
Roundtable on the International Economy, Univer-
sity of California Berkeley Institute of Interna-
tional Studies.

Bar, F. (1995) ‘Intelligent manufacturing in the global
information economy’, in W. Drake (ed.), The New
Information Infrastructure: Strategies for U.S. Policy.
New York: 20th Century Fund. pp. 55–74.

Bar, F. (2001) ‘The construction of marketplace
architecture’, in Tracking a Transformation:
E-commerce and the Terms of Competition in
Industries. The BRIE-IGCC E-conomy Project
Task Force on the Internet (eds), Washington,
DC: Brookings Institution Press.

Bell, D. (1973) The Coming of Post-industrial Society:
A Venture in Social Forecasting. New York: Basic.

Beniger, J.R. (1986) The Control Revolution:
Technological and Economic Origins of the
Information Society. Cambridge, MA: Harvard
University Press.

Benjamin, R. and Wigand, R. (1995) ‘Electronic mar-
kets and virtual value chains on the information

HANDBOOK OF NEW MEDIA360

19-Lievrouw-3314-17.qxd  8/12/2005  11:29 AM  Page 360



superhighway’, Sloan Management Review,
36 (2): 62.

Brousseau, E. (1994) ‘EDI and inter-firm relation-
ships’, Information Economics & Policy, 6 (3, 4):
319–47.

Brousseau, E. (1996) ‘Intermédiation par les
réseaux: quelles institutions?’, in E. Brousseau,
P. Petit and D. Phan (eds), Mutations des télécom-
munications, des industries et des marches. Paris,
France: Economica. pp. 171–229.

Bresnahan, T., Brynjolfsson, E. and Hitt, L. (2002)
‘Information technology, workplace organiza-
tion, and the demand for skilled labor: firm-level
evidence’, Quarterly Journal of Economics, 117:
339–76.

Brown, J.S. and Hagel, J., III (2003) ‘Does IT matter?
An HBR debate’, Harvard Business Review, June
2003: 2–4.

Brynjolfsson, E. (1993) ‘The productivity paradox of
information technology’, Communications of the
ACM, 36 (12): 67–77.

Brynjolfsson, E. and Hitt, L.M. (1998) ‘Beyond the
productivity paradox: computers are the catalyst
for bigger changes’, Communications of the ACM,
August.

Brynjolfsson, E. and Hitt, L. (2003) ‘Computing
productivity: firm-level evidence’, Review of
Economics and Statistics, 85 (4): 793–808.

Brynjolfsson, Erik, Hitt, Lorin M. and Shinkyu, Yang
(2002) ‘Intangible assets: computers and organi-
zational capital’, Brookings Papers on Economic
Activity: Macroeconomics (1): 137–99.

Carayannis, E.G. (1998) ‘The strategic management
of technological learning in project/program
management: the role of extranets, intranets,
and intelligent agents in knowledge generation,
diffusion, and leveraging’, Technovation, 18 (11):
697–703.

Cash, J.I., Jr, and Kosynski, B.R. (1985) ‘IS redraws
competitive boundaries’, Harvard Business
Review, 63 (2): 134–42.

Cash, J.I., Jr, Eccles, R.G., Nohria, N. and Nolan, R.
(1994) Building the Information-Age Organization:
Structure, Control, and Information Technologies.
Boston: Irwin.

Castells, M. (1998) The Rise of the Network Society.
Cambridge, MA: Blackwell.

Chodhury, V. (1997) ‘Strategic choices in the devel-
opment of interorganizational information sys-
tems’, Information Systems Research, 8 (1): 1–24.

Chodhury, V., Hartzel, K.S. and Kosynski, B.R.
(1998) ‘Uses and consequences of electronic mar-
kets: an empirical investigation in the aircraft
parts industry’, MIS Quarterly, 22 (4): 471–507.

Ciborra, C.U. (1983) ‘Markets, bureaucracies and
groups in the information society: an institutional
appraisal of the impacts of information technology’,
Information Economics and Policy, 1: 145–60.

Clemons, E.K. and Kleindorfer, P.R. (1992) ‘An eco-
nomic analysis of interorganizational information
technology’, Decision Support Systems, 8: 431–46.

Clemons, E.K. and Row, M.C. (1992) ‘Information
technology and industrial cooperation: the chang-
ing economics of coordination and ownership’,
Journal of Management Information Systems, 9 (2): 9.

Clemons, E.K. and Weber, B.W. (1990) ‘London’s big
bang: a case study of information technology,
competitive impact, and organizational change’,
Journal of Management Information Systems,
6 (4): 41–59.

Clemons, E.K. and Weber, B.W. (1994) ‘Segmen-
tation, differentiation, and flexible pricing:
experiences with information technology and
segment-tailored strategies’, Journal of Manage-
ment of Information Systems, 11 (2): 9.

Clemons, E.K., Croson, D.C. and Weber, B.W. (1996)
‘Market dominance as a precursor of a firm’s fail-
ure: emerging technologies and the competitive
advantage of new entrants’, Journal of Management
Information Systems, 13 (2): 59–75.

Coase, R.H. (1937) ‘The nature of the firm’,
Economica, 4: 386–405.

Cohen, S.S. and Zysman, J. (1987) Manufacturing
Matters: The Myth of the Post-Industrial Economy.
New York: Basic.

Coriat, B. (1993) Globalization, Variety and Mass
Production: The Metamorphosis of Mass Produc-
tion in the New Competitive Age. Paris: CREI,
Université Paris XIII.

Coriat, B. (1994) L’Atelier et le robot: essai sur le
fordisme et la production de masse à l’âge de l’élec-
tronique. Mesnil-sur-l’Estrée: Firmin-Didot for
C. Bourgeois.

Dang-Nguyen, G. (1996) ‘Les systèmes de réserva-
tion aerienne et l’économie des réseaux’, in
E. Brousseau, P. Petit and D. Phan (eds), Mutations
des télécommunications, des industries et des
marches. Paris, France: Economica. pp. 231–62.

David, P.A. (1989) ‘Computer and dynamo: the
modern productivity paradox in a not-too-distant
mirror’. CEPR Publication 172, Stanford University,
Stanford, CA.

David, P.A. (1990) ‘The dynamo and the computer:
an historical perspective on the modern produc-
tivity paradox’, The American Economic Review,
Papers and Proceedings of the Annual Meeting
of the American Economic Association, May,
80 (2): 355–61.

FROM HIERARCHIES TO NETWORK FIRMS 361

19-Lievrouw-3314-17.qxd  8/12/2005  11:29 AM  Page 361



David, P.A. (2000) ‘Understanding digital technol-
ogy’s evolutions and the path of measured
productivity growth: present and future in the
mirror of the past’, in E. Brynjolfsson and B.
Kahin (eds), Understanding the Digital Economy.
Cambridge, MA: MIT Press.

Davidow, W.H. and Malone, M.S. (1992) The Virtual
Corporation: Structuring and Re-vitalizing the
Corporation for the 21st century. New York:
HarperCollins.

Duliba, K.A., Kauffman, R.J. and Lucas, H.C. (2001)
‘Appropriating value from computerized reserva-
tion system ownership in the airline industry’,
Organization Science, 12 (6): 702–28.

Finholt, T., Sproull, L. and Kiesler, S. (2002)
‘Outsiders on the inside: sharing know-how across
space and time’, in P. Hinds and S. Kiesler,
Distributed Work, Cambridge, MA: MIT press.

Gottardi, G. and Bolisani, E. (1996) ‘A critical per-
spective on information technology management:
the case of electronic data interchange’, Inter-
national Journal of Technology Management, 12 (4):
369–90.

Hitt, L.M. and Brynjolfsson, E. (1996) ‘Productivity,
business profitability, and consumer surplues:
three different measures of information technol-
ogy value’, MIS Quarterly, 20 (2): 121.

Hopper, M.D. (1990) ‘Rattling SABRE – new ways to
compete on information’, Harvard Business
Review, May–June: 118–25.

Jackson, M. and Sloane, A. (2003) ‘Modelling infor-
mation and communication technology in busi-
ness: A case study in electronic data interchange
(EDI)’, Business Process Management Journal, 9
(1): 81–113.

Jarillo, J.C. (1988) ‘On strategic networks’, Strategic
Management Journal, 9: 3–41.

Katz, M.L. and Shapiro, C. (1985) ‘Network exter-
nalities, competition, and compatibility’, The
American Economic Review, 75 (3): 424–40.

Keen, P.G.W. (1981) ‘Communications in the 21st
century: telecommunications and business
policy’, Organizational Dynamics, 10 (2): 54–67.

Lee, S., Lee, K. and Kang, I.W. (2005) ‘Efficiency
analysis of controls in EDI applications’,
Information & Management, 42 (3): 425.

Leschly, S., Roberts, M.J., Sahlman, W.A. and
Thedinga, T. (2002) ‘Amazon.com’, Harvard
Business Review, Case Study.

Lucas, H.C., Jr (1996) The T-form Organization. San
Francisco: Jossey-Bass.

Malone, T.W. (2004) The Future of Work: How
the New Order of Business will Shape Your
Organization, Your Management Style, and Your

Life. Cambridge, MA: Harvard Business School
Press.

Malone, T.W. and Laubacher, R.J. (1998) ‘The dawn
of the e-lance economy’, Harvard Business Review,
Sept.–Oct.: 145–52.

Malone, T.W., Yates, J. and Benjamin, R.I. (1987)
‘Electronic markets and electronic hierarchies’,
Communications of the ACM, 30 (6): 484–97.

Morton, M.S.S. (1991) ‘Introduction’, in M.S.S.
Morton (ed.), The Corporation of the 1990s:
Information Technology and Organizational
Transformation. New York: Oxford University
Press.

Nora, S. and Minc, A. (1978) ‘L’Informatisation de la
société: rapport à M. le Président de la République.
Paris: La Documentation Française.

Oettinger, A.G. and Weinhaus, C.L. (1979) ‘National
stakes in the compunications revolution: jurisdic-
tional cost separations’. Working Paper w-79-2,
Harvard University Program on Information
Resources Policy, Harvard University, Cambridge,
MA.

Piore, M.J. and Sabel, C.F. (1984) The Second
Industrial Divide: Possibilities for Prosperity.
New York: Basic.

Poldony, J.M. and Page, K.L. (1998) ‘Network forms
of organization’, Annual Review of Sociology,
24: 57–76.

Porat, M.U. and Rubin, M.R. (1977) The Information
Economy. Washington, DC: US Government
Printing Office.

Powell, W.W. (1990) ‘Neither market nor hierarchy:
network forms of organization’, in B.M. Staw
and L.L. Cummings (eds), Research in Organiza-
tional Behavior, vol. 12. ‘Greenwich, CT: JAI.
pp. 295–336.

Rockart, J.F. and Short, J.E. (1991) ‘The networked
organization and the management of interdepen-
dence’, in M.S.S. Morton (ed.), The Corporation of
the 1990s: Information Technology and Orga-
nizational Transformation. New York: Oxford
University Press. pp. 189–219.

Simon, H. (1957) Models of the Man. New York:
Wiley.

Soliman, K.S. and Janz, B.D. (2004) ‘An exploratory
study to identify the critical factors affecting the
decision to establish Internet-based interorgani-
zational information systems’, Information and
Management, 41 (6): 697.

Solow, R.M. (1987) ‘We’d better watch out’,
New York Review of Books, 12 July: 36.

Sproull, L. and Kiesler, S. (1991) Connections: New
Ways of Working in the Networked Organization.
Cambridge, MA: MIT Press.

HANDBOOK OF NEW MEDIA362

19-Lievrouw-3314-17.qxd  8/12/2005  11:29 AM  Page 362



Teo, H., Tan, B.C.Y. and Wei, K. (1997) ‘Organi-
zational transformation with electronic data
interchange: the case of TradeNet in Singapore’,
Journal of Management Information Systems,
13 (4): 139–65.

Wigand, R. (1997) ‘Electronic commerce: definition,
theory and context’, Information Society, 13 (1):
1–16.

Wigand, R., Picot, A. and Reichwald, R. (1997)
Information, Organization, and Management:

Expanding Markets and Corporate Boundaries.
New York: Wiley.

Williamson, O.E. (1975) Markets and Hierarchies,
Analysis and Antitrust Implications: A Study in the
Economics of Internal Organization. New York: Free
Press.

Williamson, O.E. (1996) The Mechanism of
Governance. New York: Oxford University Press.

Yin, P.L. (2004) ‘Online auction markets’, Harvard
Business Review, Note, August 23, 2004.

FROM HIERARCHIES TO NETWORK FIRMS 363

19-Lievrouw-3314-17.qxd  8/12/2005  11:29 AM  Page 363


