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The Geography of International Business
Telecommunications: The Role of
Leased Networks

John V. Langdale

School of Earth Sciences, Macquarie University, North Ryde 2109, Australia

Abstract, [International business telecom-
munications traffic is dominated by large
transnational corporations (TNCs) and focused
on major industrialized countries such as the
United States and the United Kingdom. Leased
netwaorks are a small but important part of in-
ternational telecommunications, especially for
large TNCs. Many of these firms (particularly
in the banking and finance and electronics in-
dustries) view their leased networks as key ele-
ments of their global corporate strategy; they
have sophisticated networks that use high-
speed leased circuits ta link major industrial-
ized countries. These TNCs transfer [arge
amounts of information on their networks to
support their internationalization of produc-
tion. The location of regional hubs of inter-
national leased netwarks is an important com-
ponent of TNCs’ internationalization strategy;
there is mounting competition between coun-
tries to become regional hubs for traffic on

international leased networks, particularly in-

Western Europe and East Asia. The U.K. is hy
far the mast dominant regional hub for West-
ern Europe, although it is likely to face in-
creasing competition from other countries. No
single country dominates the Asia-Pacific Re-
gion; there is strong competition between
Japan, Hong Kong, Singapore and Australia to
hub regional leased networks. The interna-
tional role of leased netwarks is linked to the
geographical literature on information flows
and organizational structures, given that these
networks are a significant component of the
infrastructure facilitating information flows for
organizations.

Key Words: iaternational telecommunications,
leased circuits, regional hubs, transnational cor-
porations, information flows, internationalization
of production, computers, banking, finance.

global economy is emerging that re-
i quires massive international informa-
tion flows in order to operate effec-

tively. Societies are increasingly interdependent
through trade, social and cultural exchanges.
Yet most studies of international linkages have
focused on trade in commaodities and manu-
factured goods, with very little attention given
to flows of information. It is becoming increas-
ingly apparent that, as industrialized countries
move into an information economy, interna-
tional trade in information is becoming a sig-
nificant part of averall trade flows; international
telecommunications is a vital infrastructure to
support these global information flows. Despite
the importance of telecommunications in the
global ecanomy, little is known about its ge-
ography.

Geographical analysis of business interna-
tional telecammunications traffic patterns is
important in understanding the international-
ization of production in a number of infor-
mation service industries such as banking, fi-
nance and computer services. New
telecommunications services enhance the abil-
ity of global firms to coordinate their interna-
tional operations. Thus the growing interest by
geographers in the internationalization of ser-
vices (Brunn and Leinbach farthcoming; Dan-
iels 1986, 1987; Langdale 1985a, b) needs to be
complemented by analyses of internationat in-
formation flows. Such analyses would also im-
prove understanding of international trade in
services, an area long neglected by geogra-
phers.

This paper advances two principal argu-
ments. The first is that the growth of interna-
tional leased networks is dominated by large
transnational corporations (TNCs); these net-
works are importantin facilitating the emerging
internationalization of production. Leased cir-
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cuits are a small but increasingly important area
of domestic and international telecommuni-
cations and are heavily used by many TNCs at
an international level. They are circuits used by
a particular organization and are generally leased
from a common carrier for a flat fee: the or-
ganization leases a circuit at a certain speed of
data transfer and may use it twenty-four hours
a day for no extra charge. Leased networks are
a key component of the internationalization
strategy of a number of TNCs: thus an under-
standing of the size and location of these net-
works sheds light on the nature of the geog-
raphy of internationalization of production.

A second and closely related argument is that
the location of regional hubs of international
leased networks is an important part of TNCs'
internationalization strategy. There is growing
competition between countries to become re-
gional telecommunications hubs. Countries,
regions and cities that dominate these net-
warks (and international business telecommu-
nications traffic in general) are likely to attract
rapidly growing information-intensive indus-
tries {e.g., banking and finance) and become
central locations in the information economy.
Continued growth of many information indus-
tries is dependent on firms being centrally lo-
cated to high-quality international telecom-
munications services and other information
flows such as face-to-face contacts. The role of
these telecommunications-dominant countries
is likely to become more important, since low
cost and high quality telecommunications is
becoming critical for the operations of a num-
ber of industries.

Two types of hub locations on international
leased netwaorks may be recognized. The first
is a global hub, which is generally associated
with a TNC’s headquarters. The U.S. and, to a
lesser extent, Japan and major Western Euro-
pean industrialized countries are the global hubs
of many of these networks, because of the lo-
cation of major TNCs’ headquarters in these
countries. This paper focuses on the second
type—the regional hub. Many TNCs use re-
gional hubs to collect traffic originating/ter-
minating in a region before transmitting it via
high-speed circuits to the companies’ global
headquarters ar ather regional hubs. Utilizing
data on leased circuits, particularly those con-
necting the U.S. to the rest of the world, the
paper examines competition between coun-

tries in the Western European and Asia-Pacific
Regions to became the regional hubs of leased
netwarks for their respective regions.

An important reason for the increasing
“tradeability’” of services is that electronic in-
formation systems are being more heavily uti-
lized. Improvements in international telecom-
munications services in general and leased
networks in particular are facilitating growth of
trade in services. For example, a transnaticnal
hank such as Citicorp is better able to engage
in trade in banking services given its extensive
international leased network; more fundamen-
tafly, it is able to facilitate trade in its customers’
business whether they are in service or man-
ufacturing activity. Thus there is an increasing
information service content embodied in trade
in manufactured products.

Factors Influencing Growth of
Leased Networks

A number of factors are identified as influ-
encing the nature of leased networks: the na-
ture of internationalization of praduction, cor-
porate organizational structure, and level of
government regulation. Particular attention is
directed towards an analysis of the interna-
tionalization of production; this factor has been
important in stimulating growth of internation-
al telecommunications in general and leased
networks in particular,

Internationalization of Production and
Leased Networks

Research on the geographical implications of
the internationalization of production has
highlighted the rcle of TNCs (Dicken 1986).
Surprisingly, few case studies in the geograph-
tcal literature have examined how TNCs inte-
grate their praduction, finance and marketing
across national boundaries, although Rimmer
{1988} has examined the internationalization of
engineering consultancies. Rimmer found that
firms range from those that have centralized
management of international operations to
those with completely integrated management
and operaticns on a global basis. Other re-
search has examined the nature of international
production in a number of industries including
electronics {Scott and Angel 1988; Scott 1987)
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and automahiles (Dicken 1986}, but little atten-
tion was given in these studies to the strategies
firms employ to integrate their global opera-
tions.

The term internationalization of production
is defined in this paper as the extent to which
an industry or a firm has moved towards the
global integration of production, marketing and
finance. A firm may operate in different coun-
tries, but not have internationalized praduc-
tion. Until the 1970s, many firms allowed their
international subsidiaries to operate relatively
independently; there was very little interna-
tional sourcing of production or coordination
of marketing decisions. By the 1980s, some firms
were moving towards global operations. There
is no fixed level at which a firm or industry
could be called internationalized; rather they
need to be placed on a continuum ranging from
highly-internationalized ta primarily national-
ly-oriented.

The term internationalization of production
is somewhat misleading. The market for prod-
ucts and services may be global, but production
is generally dominated by three regions: North
America {primarily the U.5.), Western Eurape,
and the Asta-Pacific Region {primarily Japan but
also including the rapidly growing Asian Newly
Industrializing Countries). Ohmae (1985) argues
that TNCs moving to internationalize produc-
tion need to have production bases in each of
the key core industrialized countries/regions:
the U.S., Western Europe, and |apan. Africa,
Latin America, the Middle East and the centrally
planned economies of the USSR and Eastern
Europe are either minimally included or totally
excluded in mast firms’ global production net-
warks, although they may have a significant rale
as markets.

The preeminence of industrialized countries
in the international economy is related to their
concentration of economic and political pow-
er. Like most large TNGs, intergavernmental
organizations {e.g., UN, OECD and UNCTAD)
are headquartered in industrialized countries.
These organizations are heavy users of tele-
communications, and much of their traffic is
centered on their head offices. There is also a
historical legacy: a number of industrialized
countries had colenial empiresin the past; tele-
communications traffic patterns reflect these
“neo-calonial” linkages between former col-
onies and the “mother” country. The largest

international telephone traffic flows from for-
mer African colonies of France and the UK.
are still to their respective farmer colonial
powers (AT&T 1983).

The internationalization of production may
be seen at an intracorporate and an intercor-
porate level. At an intracorporate level, a num-
ber of large TNCs are integrating their pro-
duction, warehousing, marketing and finance
on a global basis. IBM, for example, relies heavi-
ly on international systems to support its in-
ternationalization of production. IBM products
are designed and manufactured on a world-
wide bhasis, requiring constant information flows
between laboratories, sales offices, ordering and
scheduling departments, manufacturing and
warehousing plants (McCann 1986; Bakis 1987).
Telecommunicatians and informatian tech-
nologies have facilitated this integration, par-
ticularly with respect to the rapid growth of
international intracorporate information sys-
tems; international leased networks are a key
component of these internationalization de-
velopments, since they allow firms to internal-
ize infarmation flows.

The rale of intracarporate information flows
has been raised in the literature an internaliza-
tion (Rugman 1981}. Internalization refers to
transactions within an organization rather than
on external markets. It facilitates the coordi-
nation of the flow of goods and services from
one part of an arganization to another. Firms
are able to achieve a more effective scheduling
of flows and a more intensive use of facilities
and personnel in production and distributian
processes (Chandler 1977, 6-7).

Intracorporate information is essential for the
operation of TNCs. The ability to effectively use
information at an international level gives TNCs
a major advantage over national firms. Inter-
national intracorporate information flows take
place in many different forms, including elec-
tranic and non-electronic (personal contact,
mail and courier) means. While most TNCs make
extensive use of both public and leased net-
works, there are numerous advantages (e.g.,
lower casts, security, and compatibility of com-
puter standards) in maximizing usage of the
firm's internal leased network.

Internalization may occur for a number of
reasons, One is that a TNC may have under-
taken sophisticated R&D and may use various
means of intracorporate communications, in-
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cluding its leased network, to transfer this tech-
nology to its scbsidiaries in different countries
and to service customers’ needs. Control is
maintained over proprietary information. High-
technology manufacturing firms in electronics,
computer and telecommunications equipment
use their leased networks to facilitate the trans-
fer of technology to their subsidiaries. Some
TNCs (particularly IBM) have internationalized
R&D and have used their leased netwark to
improve coordination between their world-
wide laboratories (McCann 1986).

Another reason for internalizing transactions
may arise if there is a high level of uncertainty
in the market. Transnational banks have inter-
nalized many transactions, given the levels of
uncertainty in the international banking and
finance industry. Global leased networks allow
these banks ta cheaply and quickly transfer large
amounts of information on market develop-
ments and minimize the level of uncertainty.
Leased networks also allow banks to maintain
a high level of security over their financial
transactions.

The grawing caomplexity in the internation-
alization of production at an intercorporate level
is reflected by the rapid increase in the volume
of information flows taking place between firms.
Linkages between firms within an industry (e.g.,
banking and finance and transport) are growing
rapidly, with firms needing improved telecom-
munications systems to facilitate information
flows. Intercorparate electranic funds-transfer
systemns such as SWIFT are vital for the banking
and finance industry. Similarly, electranic data
interchange (EDI}, which permits the transfer
of messages in a cheap and standardized for-
mat, is of growing significance for the transport,
retailing and automobile industries. [nterna-
tional and domestic telecommunications link-
ages between firms in closely related industries,
including airlines (SITA and computerized res-
ervations systems such as SABRE) and the ac-
commaodation (hotel and motel) industry are
also growing rapidly. Traditionally, leased net-
works have not been heavily utilized for inter-
corporate communications, largely because of
government regulatory restrictions and the in-
compatibilities between different companies’
computer networks.

The internatianalization of production has
also been linked to the global or warld-city
framework {Cohen 1981; Friedmann 1986).
World cities have a global reach; major TNCs

headquartered in these cities need to be ac-
cessible to the rest of their organizations, but
also to developments in their operating envi-
ronments throughout the world {Daniels 1985),
[nternational telecommunications is vital to the
growth of information service industries in
world cities such as New York and Landon (Moss
1984, 1987). Centrality to international infor-
mation flows is essential for the continued
growth of these cities. ldeally telecommuni-
cations traffic flows on an urban/regianal basis
are needed to identify the role of global or
world cities in the circulation of information;
unfortunately, such information is rarely avail-
able. While the leased circuit informatign in
this paper is nationally based, it is likely that
the vast majority of leased circuits cannect large
cities.

Corporate Organizational Structure

Research on the geographical implications of
information flows in large organizations has
been undertaken by Térnqvist {1970} in Swe-
den, Goddard (1975} in the U.K. and Pred (1974)
in the U.S. This research links the type and
geographical patterns of cantacts {e.g., face-to-
face, mail and telecommunications) to the
structure of organizational hierarchies. Head
offices of large organizatians occupy a key role
in the geographical pattern of organizational
information flows. While head offices have a
diverse range of contact types, face-to-face
cantacts are of particular importance and play
asignificant role in the intricate web of linkages
among organizations within CBDs.

There has been very little geagraphical re-
search at an international level an the inter-
relationships between infarmatian flows and
arganizational structure, yet similarities exist
with the national level. Head offices of TNCs
are the locus for high-level strategic decisians,
particularly in corporate strategy and financial
planning, activities that are heavily reliant on
inside and outside information flows, and have
akey role in controlling these flows. The great-
er the level of internationalization of produc-
tion in a TNC, the greater the complexity in
the geographical pattern of these flows.

Research on corparate head offices has high-
lighted their concentration in large cities (Pred
1974; Friedmann 1986). A parallel can be drawn




International Business Telecommunications

between countries {and cities) with concentra-
tions of head and regional offices of major or-
ganizations and those that are the global and
regional hubs of telecommunications net-
warks; both variables provide a measure of the
locational concentration of economic power,
Global and/or regional nodes for international
leased circuits are central locations in carpo-
rate information networks.

The role of regional offices in large organi-
zations has not attracted much attention in the
geographical literature. It has been argued that
regional and local offices, in contrast to head
offices, tend to use more routine types of con-
tacts, with intra-organizational usage of tele-
cammunications and mail being more impor-
tant (Pred 1974). Regional head offices’ main
responsibility is to coardinate and control the
activities of the firm's affiliates and to act as the
intermediary between the head office and
branch offices and plants within the region
{Dicken 1986). In terms of intra-organizational
information flows, regianal offices act as a gate-
way. [nstructions from the head office are re-
layed to branch offices in the regian. Canverse-
ly, detailed information moving up the
organizational hierarchy is filtered out before
being sent on to the head office.

In the previous section, [ argued that many
TNCs were internalizing many transactions; in-
ternational leased networks are impartant in
facilitating these transactions. While the head
office has control aver the global network, the
larger the TNC's information flows and the
greater their geographical complexity, the more
likely that regional administrative offices will
assume a role of managing regional information
flows. -

The geographical implications of the rela-
tionships between telecammunications and
corporate organizational structure have at-
tracted a limited amount of research. Howells
and Green (1988) argue that the spatial config-
uration of corporate computer-communica-
tions systems not only reflects the geographical
arganization of a company in terms of the locus
of cantrol and decision-making, its information
flows and its functional layaut, but also, once
established, it can in turn influence corporate
organization. Hepworth (1986) examined the
international leased network aof Bell Narthern
Research, a Canadian telecommunications
equipment manufacturer, and found that the
computer network enabled the company to

decentralize praduction and facilitated the in-
ternational coordination of R&D.

It is difficult to generalize about the rela-
tionships between corporate organizational
structure and international leased networks,
given the paucity of research. At a broad level
of aggregation, thereis evidence that some large
cities function both as regional administrative
and regional data-processing centers faor many
TNCs, although this does not necessarily mean
that these TNGCs have followed the same re-
gionalization strategy. The extent of this par-
allelism may be illustrated with reference to
U.5. TNCs whose regional administrative offices
in Europe are dominated by London and Brus-
sels {Dunning and Norman 1983; Ecanomic
Consulting Services 1983). London also func-
tions as the regional hub connecting high-speed
circuits from the U.S. with circuits linking Eu-
ropean subsidiaries. Hong Kong and Tokyo
perform similar functions for the Asia-Pacific
Region. A number of international firms have
maoved their Asian regional administrative of -
fices to Tokyo, given the importance of Japan
in this region; others, because of high telecom-
munications charges from Japan, hub their
leased networks from Hong Kong. Latin Amer-
ica presents a different situation: many U.5. firms
hub their Latin American regional operations
in Miami, partly because of the unreliability of
telecommunications networks in Latin America
{Economic Cansulting Services 1983). Miami also
functions as the Latin American regional ad-
ministrative office for many U.S. TNCs {Grosse
1982).

Gavernment Regulation

The nature of government regulations on the
operations of leased netwaorks in various coun-
tries has a significant influence on their geo-
graphical extent(Economic Consulting Services
1983). While the issues of deregulation and
competition versus monopaly in international
telecommunicatians are fiercely debated top-
ics at present, it is likely that there will be some
deregulation and competition introduced in the
near future {Langdale 1989). Competition is
likely ta lower costs an heavily-trafficked routes,
especially in the North Atlantic Region, con-
necting the U.S. with Western Eurape. Such a
development would enhance the concentra-
tion of traffic on high-speed leased circuits.
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Government restrictions in different coun-
tries on the operations of leased circuits have
led to numerous complaints by TNCs. A par-
ticular camplaint has been the inability of TNCs
to operate their global networks on a unifarm
basis. Complaints have been directed at the
gavernments of bath industrialized and Third
World countries. Seme industrialized coun-
tries, such as West Germany and Japan, have
had very restrictive conditions on the way in
which international leased networks could be
used, although the latter has partly deregulated
its telecammunications market recently. Many
Third World countries alse have restrictive
conditions. The car manufacturer Vaolvo has
been unable to link Brazil directly into its global
corporate netwark because of the country’s re-
strictive laws on transborder data flow {Lamb
1987). In addition, the paor quality and limited
availability of the telecommunications infra-
structure {especially in Third World countries)
inhibits the growth of leased netwarks. These
factors tend ta negate a major competitive ad-
vantage of the TNC, viz., the ahility to rapidly
and cheaply twransfer information on a global
basis.

Leased Networks in Large TNCs

Organizations’ usage of leased networks
should be seen in conjunction with their use
of public telecommunications services {e.g.,
telephone, telex and data); maost large firms
make extensive use of all these services. In ad-
dition, many firms use services provided by
common user networks. This paper focuses on
leased netwarks, partly because of space limi-
tations, but also because of the limited infor-
mation available on the interrelationships be-
tween private and public netwarks.

Large TNCs account for a significant per-
centage of international business telecommu-
nications traffic. Their dominance is even higher
for international leased networks. A survey of
the telecommunications usage of 102 major 1.5.
international business users in 1985 found that
almost 60 percent had at least ane leased cir-
cuit. Surveyed firms carried a relatively high
percentage of U.S. international business tele-
communications: they accounted for approxi-
mately 50 percent of the total U.S. commercial
international leased circuits, 16 percent of U.S.
international business telephone revenue, and

15 percent of international telex
revenue. The sampled firms had in total 663
internatignal leased circuits with a U.5. termi-
nation paint, or more than 8000 if circuits to Can-
ada are included (MarTech 1985). A number of
firms in the survey had multiple leased circuits:
18 respondents had more than 10 circuits and
accounted for 29.3 percent of the total. Many
surveyed firms had leased circuits in other parts
of the world althaugh no accurate figures were
available.

Similar trends exist in other countries. In Ja-
pan, a survey of international communcations
usage of firms in 1987 found that of the 696
firms surveyed, only 14 percent used interna-
tional leased circuits. But firms using these cir-
cuits had very heavy averall expenditure on
international communications: they spent 72
percent of the total expenditure on commu-
nications of all surveyed firms and had an av-
erage expenditure of 426 million Yen as com-
pared with anly 28 millien Yen for firms not
using leased circuits {Japan Ministry of Posts
and Telecommunications 1988).

Advantages and Disadvantages of
Leased Networks

The advantages of leased networks for large
organizations are significant, given that they link
headquarters and regional and branch offices
into global netwarks. Leased networks allow
TNCs to internalize a substantial proportion of
their intracarporate telecommunications traf-
fic at a relatively low cost. While no detailed
figures are available, it has been estimated that
70 percent of the demand for international
business telecommunications is at an intracor-
porate level (British Invisible Exports Council
1986). Thus large TNCs are able to transmit huge
amounts of information on a global basis within
the firm and to utilize a key advantage, the
ability to mobilize resources an an international
basis.

Qne reason for the importance of interna-
tional leased networks for large TNCs is that
the unit cast of a leased circuit falls as usage
increases; major TNCs thus have a substantial
advantage over smaller companies in being able
ta channel large valumes of information in their
leased network, although they also make ex-
tensive use of public switched services (tele-
phone, telex, and data). Leased circuits may be
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enhanced with special features so as to be more
reliable than the public switched netwaork; many
arganizations feel that these netwarks are mare
secure. The significance of international leased
circuits for large TNCs is illustrated by their
strong lobbying in many countries against moves
by telecommunications carriers to introduce
charging far leased circuits on the basis of traffic
volume rather than the current flat-rate system.

The growth of leased networks needs to be
seen in the context of competitive strategies.
Many TNCs see their leased network as a cen-
tral part of their competitive advantage; they
have invested large sums ta make them as up-
to-date as possible and maximize the geo-
graphical extent of their network. Further-
more, the move towards campetition in
domestic and international telecommunica-
tions has led to some large TNCs assigning their
leased networks a key role in their global cor-
porate strategy. These networks are likely to
provide a hasis for some of these TNCs entering
the public telecommunications services market
in the future.

Smaller companies are generally unahble to
aperate leased networks and rely either on
public switched services, commaon user net-
works provided by computer service bureaus
{e.g., GEISCQ), or cooperative networks which
operate in some industries. The competitive
situation between large and small firms may be
illustrated by using the banking and airline in-
dustries as examples. Each has a large cooper-
ative network, SWIFT and SITA respectively,
While major banks and airlines belong to their
respective cooperative networks, there are
ternisions between the desire of the coaperative
networks to expand their range of services and
geographical extent and the desire of major
TNCs to preserve the competitive advantage of
their international leased networks. For ex-
ample, in international banking, 35 of the larg-
est banks accaunted for approximately 50 per-
cent of SWIFT’s traffic in the first six months of
1985 {Tate 1985). SWIFT is concerned that the
leased networks of the major banks could be
used for their interbank transfers, thus remov-
ing a major part of SWIFT's traffic base. Con-
versely, the major banks see SWIFT as en-
croaching on their business.

A disadvantage of leased netwarks is that they
are relatively expensive and are ecenomical only
if the organization is large enough to generate
sufficient traffic ta save on the more expensive

public switched services. They are also rela-
tively inflexible: an organization cannot rapidly
change its network to meet the changing in-
farmation flow requirements for various branch
plants and offices.

Despite the advantages of leased netwarks
outlined above, it is likely that they will became
less impaortant in the future. One reasan is that
telecommunications carriers will be able to
provide a much wider range of services as they
move into integrated services digital networks
(ISDN). Users will be able to operate flexible
leased networks on the basis of the level of their
demand at a particular time. In addition, co-
operative networks (SITA and SWIFT) as well as
managed network providers (General Electric
or GEISCO and McDannell Douglas) are in-
creasingly providing services to users that re-
duce the need for private networks (Norton
1988).

Nature of Leased Networks in Large TNCs

Three types of leased netwarks may be rec-
ognized: centralized star-shaped, regional hub-
and-spoke and global networks (Fig. 1). This
classification is highly simplified, and real-world
networks are likely to be more complicated.
TNCs may operate a centralized system in ane
region and a hub-and-spoke system in others.
Some firms may operate a very small network
connecting only two or three countries.

A centralized network may be selected by a
TNC for a number of reasans. Firms with leased
networks ta only a few countries do not require
regional nodes. In additian, some regions, par-
ticularly in the Third Warld, may have no cities
suitable as regional hubs because of unreliable
telecommunicatians services or shartages of
skilled computer persannel. Centralization al-
lows the TNC to obtain economies of scale in
equipment and persannel.

Regional hub-and-spoke and global net-
works provide a higher level of connectivity
and are thus less vulnerable to disruption than
centralized networks. This is particularly true
of global netwarks since regional hubs are con-
nected to the rest of the network by at [east
two routes: if equipment in one location is
faulty, traffic may be routed through anather
hub to the rest of the netwark. Of course it is
passible far the TNC to use public switched
services as a back-up, although this may be an
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undesirable aption given the poar quality and
unreliability of public services in many Third
Woarld countries. The Bank of America operates
a regional hub-and-spoke netwark, with hubs
in San Francisco cavering the U.S. and Latin
America, in the U.K. cavering Western Europe,
and in Hong Kang cavering the Asia-Pacific
Region {Mertes 1987). [n contrast, Citicorp op-
erates a global network with duplicate con-
nections between its regional nodes{described
in detail below).

Both regional hub-and-spoke and global net-
works allow traffic to be concentrated and sent
along high-speed circuits, allowing significant
savings for users since mast countries’ carriers
provide discounts for traffic en high-speed cir-
cuits. For example, Citicarp utilizes high-speed
circuits (2.048 megabits per second) on a heavi-
ly-trafficked route between New York and Lan-
don {Glaser 1988). In addition, new high-speed
servicesare generally intraduced first on heavi-
ly-trafficked routes linking major industrialized
countries. The likely introduction of compe-
tition in international telecommunications will
further lower costs on heavily-trafficked routes.

A survey of Japanese companies using inter-
national leased networks found that the circuits
were arranged in two types: a regional huh-
and-spoke netwark with Tokyo at the center
and cities such as London, New York and Hong
Kong as the regional hubs at the other end, and
a global network with Tokyo, New York and
Laondon as the vertices (Japan Ministry of Pasts
and Telecommunications 1988). Regional hub-
and-spoke networks are set up to concentrate
information in Tokyo and are farmed mainly
by general trading companies (Sogo Shasha) and
large machinery firms. They are comprised
largely of slow-speed telegraph circuits, al-
thaugh these are being replaced by high-speed
circuits. In contrast, global networks are used
mainly by large Japanese banks and securities
firms to connect their offices in the world’s
three financial centers: Tokyo, London and New
York. Each of these world cities is connected
to smaller banking and financial cities in their
respective regions. The circuits linking the three
world cities are high-speed ones. Thus the
glabal leased networks of Japanese banks and

financial firms reflect the vertices of the inter-
national financial market.

Industry Usage of Leased
Networks

[t was sugpested earlier fram the internaliza-
tion literature that TNCs in high-technology
industries (such as electronics, computer and
telecommunications equipment) are likely to
have a heavy demand for internal communi-
cations, since firms wish to maintain control
aver praoprietary information and need to
transfer information on their R&D to overseas
subsidiaries. In addition, TNCs in industries
faced with a high level of uncertainty in the
market (such as banking and finance) also in-
ternalize transactions and may have developed
glabal communications networks linking their
branch offices in order to improve their ability
to monitor the rapidly changing global envi-
ranment and to minimize the risk of transfer-
ring large amounts of money.

Little informaticn is available on the type of
firm using international leased circuits. A sur-
vey af major U.S. users of international [eased
circuitsincluded, in the sample aof firms, 46 per-
cent from the manufacturing sectar and 15 per-
cent from banking and finance {MarTech 1985).
Banking and finance firms dominated the large
user group (defined as having expenditures on
international telecommunications services of
maore than U.S. $5 million) with 33 percent of
the total. Unfortunately, the survey did noat
cover U.S. government agencies, which are very
heavy users of leased circuits. Far example, in
May 1980, the Department of Defense leased
496 international circuits from commercial car-
riers in addition to its own major military in-
ternational communications satellite system
{U.S. Department of Defense 1980). In addition,
other U.S. gavernment departments and agen-
cies (e.g., NASA) have extensive international
leased circuit requirements,

A survey of expenditure by Japanese users
for international leased circuits found that the
heaviest expenditures were by machinery man-
ufacturers (principally electrical and electron-

[—

Figure 1.

International leased netwoark options for a hypothetical U.S. transnational corporation.
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Table 1. United Kingdom International
Leased Circuits by [ndustry Category,
October 1982

Nurm- Percent-
Industry Category her age

Primary {agriculture and mining) 135 3.65
Mineral oil, gas extraction and

refining 124
Other 9
Manufacture {minerals, metals and 319
chemicals) 118
Chemicals {(includes man-made
fibers) 94
Metals manufacturing 17
Other 7 )
Engineering 673 18.20

Office machinery, data process-
ing, electrical and electranic

- engineering 305
Machinery, other industrial
equipment 200
Matar vehicle manufacture 70
Vehicles 37
Precision instrument and general
engineering 2
Agerospace 27
Other 2
Other manufacturing 6% 1.87
Food, drink and tobacco 34
Other 35
Canstruction 15 .40
Distributian 302 a4.17
Wholesale (nan-comestible) 231
Wholesale {faad and drink) 47
Qther 24
Transpart 80 10.28
Shipping 128
Air transport 120
Miscellaneous travel services 98
Other 34
Public utilities 42 1.14
Finance, banking and insurance 1330 35.98
Other financial institutions 743
Banks 574
Insurance companies and brokers 13
Business services 293 7.93
Other business services 236
Computer services 43
Other 14
Social (Education, medicine and
justice) 4 0.1%
Government 105 2.44
QOverseas gavernment’s estab-
lishments al
U.K. government departments 17
Other . 7
Leisure and catering 64 1.73
Broadcasting 27
Hotels and motels 23
Other 14
Other services 109 295
Information providers 109
Unclassified 58 1.57
Total 3697 1000

Source: Unpublished information from British Telecam.

ics equipment), banks and financial firms and
caommercial {principally general trading) firms
{lapan Ministry of Posts and Telecommunica-
tions 1988). The survey divided firms’ usage of
leased circuits inta three groups: slow-speed
telegraph, voice, and medium- and high-speed
circuits. Telegraph circuits were heavily uti-
lized by commercial users {principally general
trading companies) with 42 percent of the total,
although many of these firms are in the process
of upgrading their networks ta higher-speed
circuits. Financial firms dominate voice (58 per-
cent of total users) and medium- to high-speed
(61 percent) circuits.

Information is available on the industry cat-
egories of UK. international leased circuits in
October 1982. The largest users were in fi-
nance, banking and insurance {36 percent), en-
gineering {particularly electronics, office and
data processing equipment with 18 percent),
with smaller numbers in transport, distribution
and business services {Table 1). Landon’s rale
as a glabal financial center accounts for the
dominance of banking, finance and insurance,
although these industries have international-
ized their operations faster than other infor-
mation services and transfer very large amaounts
of financial information in electronic form. In-
farmatian equipment firms {(electronics, office
and data processing) have expertise in elec-
tronic infarmation systems and have also in-
ternationalized their aperations. The U.K. has
amajor international transport industry and uses
a relatively large number of leased circuits in
the transport and distribution sectaors, The lo-
cation of these circuits within the U.K. is un-
known, but it appears likely that London is the
dominant lacation. Of course, many firms would
then connect these circuits to a national leased
netwark and/or the public switched network.

While evidence is sketchy, industries with the
heaviest usage of international leased circuits
in three major industrialized countries are in-
formation equipment (electronics, computers
and telecommunication} and banking and fi-
nance. Both industries have rapidly interna-
tianalized production, and many firms in these
industries operate an a global basis. [nternaliza-
tion theory suggests that both industries would
be heavy users of intracarporate cammunica-
tions systems. Further research is needed on
the volume and type of information that is
transmitted on leased and public switched ser-
vices for firms in these industries.
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Table 2. Telecommunications Traffic on Citicorp’s Glohal Communications Network
Originating from Terminating in

Asia-Pacific Asia-Pacific

Qriginating Terminating Region Region

No. Mo, Na. Na.

(109 (%) (107} (%) (10 (%) (109 (%)
Asia-Pacific 89.4 (12.5) 126.2 (17.7) 340 (38.0) 34.0 (26.9)
Middle East & Africa 656 (9.2 706 {9.9) 25 (2.8 27 {21
Eurape 120.8 (16.9) 144.6 (20.2) 9.0 (10.7} 10.0 (7.9)
Latin America 42,8 (6.0) 836 (11.7) 1.1 (1.3 1.2 (1.0
New York head office 2495 (35.0) 121.9 {(17.1) 244 (7.3 63.0 (49.9)
Other New York 103.8 (14.5) 86.5 {12.1) 12.4 (139 11.4 {9.0)
Other U.S. 419 (5.9 70.0 {9.8) 33 (3R 4.0 (3.2)
All paints bulletin 0 (0) 107 {1.5 27 30 0 (0)
Total 713.8 100.0 714.1 100.0Q 89.4 100.0 126.3 100.0

Source: Tong 1984.

The banking and finance industry is of par-
ticular interest as a case study because of its
rapid internationalization of production and
heavy usage of informatian technolagy. Majar
LS. banks spent appraximately 14 percent of
operating expenses on information technology
in 1986, and this is expected to rise to over 16
percent by 1990 (Sowtan 1987). Damestic and
international telecommunications are vital in
linking transnatianal banks’ global operations,
and leased netwarks are a key element in this
overall strategy. Leased networks are especially
important because firms need tight security in
the transmission of financial information.

Citicorp, one of the world’s largest banks, has
invested heavily in information technology. [n
the U.S., it has extensive telecommunications
operations and also provides data processing
services for other banks. It has internationalized
its operatians and operates one of the world’s
largest and most saphisticated leased networks;
the network extends to 145 cities in 74 coun-
tries (Glaser 1988). As early as 1977, its leased
netwark connected 80 of its branches in 65
countries and handled 9¢ percent of its tele-
graph traffic and 63 percent of its telephane
traffic (White 1977). Citicarp’s leased circuit
network is a key component of its global strat-
egy. There are a number of services operated
on its basic network: voice, telex and data traffic
for its awn requirements as well as for cus-
tomers wishing to access Citicorp databases,

There are six regianal nodes on the Global
Telecommunications Network (GTN), each
having a cantrol function (Much of this section
is based an Tang 1984.). The nodes and the
regions they serve are New York {Narth Amer-

ica), Puerto Rica (Central and South America),
Landan {(Europe), Bahrain (Middle East), Hong
Kong (East Asia), and Singapore (South Asia,
Southeast Asia and Oceania). Within the GTN,
there are two sub-networks: global commu-
nications network {GCN}) and a network that
handles interactive data traffic. The GCN has
the function of transmitting telex-type mes-
sages within the bank and between the bank
and its customers, 1t is likely that the GCN will
be superseded by the interactive data network
as the bank and its customers adopt mare sa-
phisticated telecommunications equipment,

The regional distribution of traffic on Citi-
carp’s GCN is dominated by the head office,
located in New York (Table 2). The head office
sends 35 percent of all messages on the GCN,
while it receives anly 17 percent. Head office
combined with Other New Yark traffic origi-
nates just under 50 percent of the total traffic.
With respect to regions outside the U.S., Eu-
rope and the Asia-Pacific Region originate and
terminate the largest volume of traffic (Table
2).

This dominance is even stranger faor traffic
originating and/or terminating in the Asia-Pa-
cific Region: head office originates 50 percent
of the region’s traffic, while it receives only 27
percent. Intra-regional flows are also signifi-
cant; 38 percent of all traffic eriginating in the
Asia-Pacific Region also terminates in the re-
gion. Surprisingly, for an internationalized
campany, linkages to other regions (Middle East
and Africa and Latin America)are relatively small,
with the partial exception of Other New York
and Eurape.

While it is true that there has been an inter-
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nationalization of the banking and finance in-
dustry, Citicorp’s traffic flows were dominated
by the head office with important intra-re-
gianal flows, Intracorparate information flows
were still dominated by a simple vertical or-
ganizational hierarchy, with few cross-hierar-
chical linkages between regianal offices. This
pattern of informatian flows is similar to the
case studies in Sweden examined by Térngvist
(1970), rather than the more complex geo-
graphical patterns that might be expected from
an organization that has fully internationalized
operations. It should be recognized, however,
that the data are limited in terms of the cov-
erage of intra-organizational infarmation flows
and refer ta traffic in 1983. While Citicorp has
a highly interconnected global leased netwark,
the traffic patterns suggest that a somewhat less
connected regional hub-and-spoke pattern may
be sufficient to handle the traffic.

Geographical Distribution of
Leased Networks

The geographical distribution of leased net-
works provides a partial measure of the emerg-
ing internationalization of production and the
extent to which particular countries are emerg-
ing as global or regional hubs in the interna-
tional information economy. Regional tele-
communications hubs facilitate TNC regional
administrative offices’ rale in coordinating and
controlling the activities of the firms’ affiliates
and provides a cannecting link for information
flowing between head office and local branch
offices.

Geographical research at a national level on
the role of regional and lacal offices has em-
phasized the importance of telecommunica-
tions and mail as against face-to-face contacts;
this reflects these offices’ primary rale in facil-
itating vertically-structured intra~-arganization-
al information flows, which are mainly routine
in nature (Tdrnqvist 1970; Pred 1974). But at an
international level regianal administrative of-
fices of many TNCs have considerable auton-
omy and may generate and receive diverse types
of information at local, national and interna-
tional scales. Thus the theoretical framewaork
used by geographers at a national level needs
to be broadened, given the growing complex-
ity of TNCs' international operations.

It should be stressed that the focus in this
sectian on regional leased network hubs is only
one component of the diverse range of inter-
natianal infarmation flows associated with the
internationalization of production. A more
complete analysis would examine other forms
of telecommunications, but also mail, courier
and face-to-face contacts. The geographical
distribution of leased circuits is used in this pa-
per as a proxy far the actual information flows,
given that very little public infarmation is avail -
able an how much infarmation is actually trans-
mitted aver them. Qne problem with this anal-
ysis is that the circuits may be of different
speeds, thus carrying significantly different vol-
umes of information between countries,

Substantial variations in leased circuit charges
exist in different countries. Qne study used
Woest German charges as an index of 100 and
found that aut of eight industrialized countries
(mainly European), the UK. had the lowest
charges with 36 and the U.S. was next with 43.
Leased circuits were considerably more expen-
sive in other countries: Switzerland was the mast
expensive with 182, Spain 115, and lapan 104
{Thomas 1987). Law charges in the U.K. en-
hance its position as the West European tele-
cammunications hub. The extent of these dif-
ferences is impartant for TNCs with heavy
international telecommunications require-
ments and with extensive leased networks. TNCs
tend to minimize their usage of telecommuni-
cations facilities in high-cost countries.

Western European [nternational
Leased Networks

The geographical distribution of internation-~
al leased circuits fram West European countries
shows a dominance of intra-Eurapean linkages.
Bergendarff (1984) examined the major desti-
nations of leased circuits from a number of West
European countriesin 1976 and 19811. The study
considered the growth of all leased circuits, but
focused on a subset of data circuits primarily
used for transmitting computer data. Interna-
tional data traffic on leased circuits was pri-
marily to neighboring countries. Far example,
80 percent aof data circuits ariginating in Swe-
den terminate in one of its Nardic neighbors.
While this “neighborhood effect” is also ap-
parent for general-purpase leased circuits, it is
less strang.
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The overall pattern for Western Europe is
ane of high intra-regional connections with
relatively few linkages to countries outside the
region. Two regional clusters emerge: one cen-
tered on the UK. with linkages to Switzerland,
the Netherlands, France, and ltaly; the other a
Nordic cluster centered on Sweden. The U.5.
exerts a weak international influence in Europe,
with the exception of the U.K. Many U.5. TNCs
use the ULK. as their regional hub for Western
Europe. Bergendorff did not include Belgium
in the study, although he did examine its rivalry
with the UK. to become a European commu-
nications hub. While Belgium has a relatively
large number of international leased circuits, it
has about half the UK. total and only about 7
percent connect countries outside Western
Europe (Bergendorff 1984}, Thus while Belgium
is a major European regional administrative of-
fice location for U.S. TNCs operating in West-
ern Eurape (Dunning and Norman 1983, 1987;
Dicken 1986), its relatively high international
leased circuit costs discourage these firms from
hubbing their data networks there.

A study of the geographical spread of leased
circuits for West Germany in December 1982
corroborates a number of Bergendorff's con-
clusions for Western Europe (Braun, Muller and
Schmidt 1985). West Germany's international
leased circuits were cancentrated in arelatively
small number of Western Eurapean countries,
with the top ten arigins/destinations account-
ing for 93 percent of the total of 2106 circuits.
Nine of the top ten countries were in Western
Eurcpe, the anly exception being the U.S. with
& percent. The Netherlands (22 percent) and
the U.K. (19 percent} were the most important
countries. Of the total number of leased cir-
cuits, 725 {34 percent) were digital or data cir-
cuits; these provide linkages for computer sys-
tems and were extensively used by large TNCs,
Contrary to Bergendorff's study, the geograph-
ical distribution of West Germany's digital cir-
cuits was less geographically concentrated than
the general-purpose ones, with the top ten
countries accounting for only 80 percent of the
total. Western Europe was still dominant, but
the U.K. (18 percent) was the largest destina-
tion. As we have seen already, the UK. func-
tions as the Western European regional hub for
many U.5.-based TNCs. Belgium was the third-
ranked country for digital leased circuits from
West Germany.

Braun, Muller and Schmidt (1985} relate the

geographical distribution of [eased circuits to
West Germany’s international trade and for-
eign investment. They found that, with the ex-
ception of the U.S., trade and foreign invest-
ment were dominated by Western Furopean
countries. The relatively low number hetween
West Germany and the U.S. was explained by
the use of regional hubs in the U.K. and Bel-
gium by TNCs, The use of these regional hubs
by companies operating in Germany minimizes
their usage of high-cost West German circuits.

LU.S. International Leased Circuits

The most detailed information on interna-
tional leased circuits is provided by the U.S.
Federal Communications Commission. [t pub-
lishes information on the geographical distri-
bution of alternate veice data (AVD) circuits:
circuits that have sufficient bandwidth {9604 hits
per second or 2.6K bps) to carry vaice and/or
medium-speed data traffic. {It is possible to ob-
tain higher speeds from these circuits, but the
reliahility cannot be guaranteed.) The geo-
graphical distribution of high-speed or wide-
band data circuits from the U.S. is also analyzed
in this section. Circuits of varying speeds may
be leased, ranging from slow speed (telegraph
or teletype) through AVD to high-speed or
wideband circuits with a capacity of up to
2.048M bps (M being a million).

The growth of these various business services
is interrelated. Users are moving towards
higher-speed services and away from slower
ones such as telex. Even medium-speed circuits
are being replaced: the growth rate of U.5. AVD
circuits is declining, as wideband services are
used more intensively by large U.5.-based TNCs.
The growth rate of U.5. AVD circuits was ap-
praximately 20 percent in 1983-85, but de-
clined te 3 percent in 1985-86. It has been
estimated that large users of international tele-
communications will migrate fairly quickly to
higher-speed services. For example, a user with
two AVD circuits (each of 9.6K bps) to an over-
seas country would pay approximately U.S.
$77,000 per year, whereas a single 64K bps cir-
cuit would cost only U.5. $49,800 per year (U.S.
National Telecommunications and Information
Administration 1986).

Western Europe. The U.S, and Western Eu-
rope have traditionally had very close econom-
ic and cultural linkages. U.S. TNCs have in-
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Figure 2. Number of international alternate voice/data {AVD) circuits from the U.S. to other countries, De-
cember 1985. Source: Unpublished infarmation from the U.5. Federal Communications Commission, Washing-

vested heavily in Western Eurape. During the
1980s in commaon with its overall decline as a
net foreign investor, U.S. firms’ investment in
Western Europe has relatively declined as com-
pared with the position in the 1970s {QOECD
1987). In contrast, West European TNCs have
been investing heavily in the U.S. in the 1980s.

The investment and trade linkages between
the U.S. and Western Europe are reflected in
the volume of telecommunications traffic and
by the number of leased circuits between the
wwo regions. The geographical distribution of
AVD circuits from the U.S. is heavily dominated
by Western Europe {Fig. 2). While Western Eu-
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rope’s relative importance has been canstant,
the ULK.’s role has expanded very rapidly, rising
from 24 percentin 1972 to 34 percent in 1985.
The UK. is an important location for U.S. TNCs
operating in Europe, but its growing role re-
flects the desire of TNCs to lower their trans-
Atlantic communications costs by concentrat-
ing their traffic in a country with reliable and
cheap communications. The growth rate of U.5.
to U.K. AVD circuits is substantially higher than
that of the U.S. to other major Western Euro-
pean countries from 1972 to 1985 (Fig. 3}. Ap-
proximately one-third of U.S. TNCs operating
in Western Furope hub their communication
networks in the U.K. {de Jonquieres 1984), al-

though the U.K. hub may also serve Africa and
the Middle East. But in 1986 the number of
AVD circuits to the U.K. and some other Eu-
ropean countries declined, largely because of
the impact of high-speed circuits,

The deminance of Western Europe and par-
ticularly the UK. is even higher for high-speed
circuits. Western Europe accounted for 72 per-
cent of the total number of 50K and 56K bps
circuits from the U.S. in 1985, an increase from
50 percent in 1980 (Table 3). The U.K. alone
accounted for 43 percent of these circuits in
1985. In addition, INTELSAT offers even higher
speed services {International Business Services
ar IBS) by satellite. In June 1986 there were 93
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Table 3. Geographical Distribution of High-
Speed (50K and 56K hits per secondj Circuits
from the U.S., 1980 and 1985

Table 4. Geographical Distribution of
High-Speed Circuits from the U.S,,
June 30, 1936

Continent/Country 1980 1985
43

Europe
France
West Germany
Netherlands
$pain
UK.

Africa

Ascension ls.
Senegal

[ ]

M DO MWl W Db 0wk

Latin America
Bermuda
Chile

Asia/Qceania
Australia
Guam
Hong Kong
Singapare

Warld tatal 18 60

Source: Unpublished infarmation from the LS. Federal
Cammunicatians Commission.
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fram the U.S. and, of these, the U.K. accounted
for 7¢ or 75 percent of the total (Table 4). [t is
likely that an increasing number of U.5. TNCs
are using high-speed leased circuits to a U.K.
computer hub and then aperating lower-speed
circuits to other countries in Western Eurape
and, to a lesser extent, the Middle East and
Africa. By 1988 the [BS high-speed circuits can-
nected other regions as well: Australia, Hong
Kong and Japan in the Asia-Pacific Region.
The UK.'s mave to introduce campetition
in internatianal and domestic telecammuni-
cations is partly related to its desire to be the
international telecommunications hub in
Woestern Europe. While there is little immedi-
ate competitive threat to the U.K.'s position,
there are competitive moves in some cauntries
{Howells and Green 1988; Howells 1988). Ire-
land is attempting to attract the communica-
tions hub activities of U.S. TNCs. American Air-
lines and Digital Equipment Carparatien {DEC)
have established such facilities; the lrish De-
velopment Authority in conjunction with Tele-
cam Eireann {the Irish telecommunications car-
rier) are concentrating on the trans- Atlantic data
needs of U.S. firms with manufacturing or soft-
ware-development facilities in Ireland (Fin-
Tech 1987). But the hub of DEC's Eurapean
leased network is in Reading, located close to

Speed in bits per second
(K —thousand, M—million}

64K 123K 768K 1.544M 2.048M

Europe
UK. 44 2 4 18 2
Belgium 2
MNetherlands 4
France 2
Switzerland 1

Americas
Canada
Bahamas
Mexico
Trinidad 2

Total ad 5 6 20 2

s k2

Source: Unpuhlished information from the U.S. Federal
Cammunications Commission.

Londan. DEC uses high-speed satellite circuits
acrass the Atlantic to connect its European and
U.S. operatians, althaugh it plans to use bath
satellite and fiber-optic circuits in the future to
provide back-up facilities. Furthermare, Lon-
don’s role as an international financial center
has attracted DEC's computer services divisian
{Dodsworth 1987; Sedacca 1987},

Asia-Pacific Region. There has been consid-
erable discussion of the international trade ri-
valry between the U.S. and Japan. Far less at-
tention has been paid to the growing
interdependencies between the twa countries.
A massive increase in the volume of Japanese
foreign investment in the U.S. has occurred in
the 1980s; the U.S. accounted for 45 percent
of tatal Japanese fareign direct investment in
1986 (Japan External Trade QOrganization 1988).
This interdependency may be seen in the bank-
ing and finance industry in such areas as foreign
exchange, futures and securities trading. In ad-
dition, Japanese TNCs in manufacturing (au-
tomabile and electranicsjand trading firms have
strang trading and production linkages with the
U.5. A number of information eguipment TNCs
{e.g., IBM) have established major R&D facilities
in Japan and have linked these facilities into an.
international network. Japan is also emerging
as the regional head office for many U.5. TNCs
in the Asia-Pacific Region.

The interdependency of the ULS. and Jap-
anese economies is reflected in the fact that
the largést number of AVD circuits from the
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Number of alternate voice/data {AVD) circuits: U.S. to major Asia-Pacific countries, 1972-86. Source:

Unpublished information from the 1.5. Federal Communications Commission, Washington, DC.

U.S. ta the Asian regian is to Japan; the growth
rate has increased in the period from 198486
{Fig. 4). A survey of international telecommuni-
cations usage of Japanese firms found that North
America accounted for 46 percent of the total
number of Japanese medium- and high-speed
circuits {Japan Ministry of Posts and Telecam-
munications 1988). The hanking and finance in-
dustry is of particular importance in this cate-
gory.

There is considerable rivalry between fapan,
Hong Kong, Australiaand Singapore to become
regional hub locations far U.S. and, to a lesser
extent, West Eurapean TNCs' international

leased networks. U.S. AVD data illustrates this
rivalry, since a number of U.5.-based TNCs ap-
erating in the Asia-Pacific Region have sophis-
ticated leased networks (Fig. 4). While Japan
dominates U.S. AVD circuits, Hang Kong has
been quite successful as a regional hub. Part of
its success has been because of the high rates
charged by the Japanese international telecom-
munications carrier, Kokusai Denshin Denwa
(KDD). Hong Kang's regional role may alse be
illustrated using Japanese leased circuit data
pravided far 1978 (Kokusai Denshin Denwa
1983), when approximately 27 percent of all

" leased circuits from Japan terminated in Hong
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Kong. KDD estimated that only 11 percent were
specifically for Hong Kong-based customers;
the rest were linked to leased circuits to other
countries. KDD also estimated that when it re-
maoved the regional hub role of Hong Kong,
the higgest impact was on leased circuits to the
U.S., which increased from 15 to 21 percent,
although there were significant changes for
other countries as well, However, Hong Kang's
role as a regional hub for Japanese firms has
declined in recent years; by 1987, it accounted
for anly 14 percent of the total number of Ja-
pan’s international leased circuits {Japan Min-
istry aof Pasts and Telecommunications 1988).

Latin America. Latin America is strongly tied
ta the U.S, through international trade and for-
eign investment. Consequently, it is not sur-
prising that international telecommunications
between the two regions is quite large. As we
have already seen, Miami is the hub of nu-
merous .5, TNCs’ Latin American leased net-
warks, but athers, far example, the Bank of
America in San Francisco, hub fraom their head
affice,

A substantial number of U.5. AVD circuits
connect with Central and South America and
the Caribbean Region. Offshore banking cen-
ters of Panama, the Bahamas and Bermuda are
important destinations for U.5. AVD circuits {Fig.
2). Further growth in the Caribbean Region is
likely, as U.S. firms with data processing op-
erations are increasingly using low-cast labor
in such islands as Barbadas and Jamaica to enter
infarmation. Leased circuits are then used to
transmit the information back to the U.S. (LS.
Office of Technology Assessment 1985). Ap-
proval has been given for the canstruction of
a teleport in Jamaica using high-speed data
transmission, and others are under consider-
ation in the Dominican Republic, the Bahamas
and Barbados {James 1987). The telepart would
have a number of satellite earth stations that
would send/receive international telecom-
munications and be linked to offices and fac-
tories in the developing country. Offshore data
entry is nat confined to this region, and a num-
ber of Asian countries could passibly have a
significantly larger role in the future of this in-
dustry.

Other Regions. It was argued earlier that the
term internationalization of praduction was a
misnamer, since a number of regions were
either connected weakly ar not at all to global
production netwarks, although they do rep-

resent significant markets for praducts and ser-
vices. U.5. AVD circuits illustrate this situation,
given that the number of circuits to the Middle
East, Africa and the centrally planned econ-
omies is quite small. The largest number of cir-
cuits is to Saudi Arabia and lsrael, cauntries with
ohvious strategic and ecanomic interest to the
U.5. The paucity of circuits to Africa is under-
standable in the light of the cantinent’s overall
poverty and low rate of economic growth.
Centrally-planned economies are also weakly
cannected, although this may change in the
future if ideological barriers are lowered.

Conclusion

Geographical research on the interrelation-
ships between information flows and organi-
zational structures has highlighted locatianal
interdependencies at natianal and internatian-
al scales of analysis. Most research has facused
at the national scale and emphasized such
themes as the infarmatian flaws assaciated with
urban cancentrations of head offices of large
arganizations (Pred 1974; Goddard 1975;
Térngvist 1970). A subsidiary and closely relat-
ed theme is the lack of information and eco-
nomic decision-making power in peripherally
lacated regions—the branch plant economy
{Goddard and Cillespie 1986). It is important to
cansider the international implications of this
research, given the growing internationaliza-
tion of praduction.

While these themes have scarcely been ex-
plored at an international level, parallel argu-
ments may be advanced. World cities are the
decision-making control centers of the inter-
national economy. The role of these cities may
he seen in terms of the local, national and in-
ternational information flows associated with
head offices at TNCs and infarmation services
{banking and finance, accountancy, etc.) (Moss
1987). Reasons for the growth of world cities
such as New York, London and Tokyo as cor-
porate decision-making centers need to be ex-
amined partly in terms of domestic or lacal fac-
tors, but alse in terms of the nature of
infarmation flows hetween head and regional
offices as well as with the global netwark of
branch offices and manufacturing plants. Warld
cities need excellent local, national and inter-
natianal linkages.

Leased networks are a significant companent
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of the infrastructure facilitating infarmation
flows. International telecommunications net-
works represent the central nervous system of
the international economic system. The con-
centration of head affices in major cities,
whether at a national or international level,
needs to be seen in the context of the averall
network of offices and branch plants. While
economic power is locationally concentrated
in particular cities, it is applied in the context
of organizational networks, which rely an ad-
vanced telecommunications services.

The role of regional offices in organizational
networks is of considerable importance at an
international level, given that many TNCs are
devolving pawer to a regianal level in order to
respand rapidly to local and regional needs.
From a different perspective, regional offices
are becoming a key part of national industrial
strategies: countries in Western Eurape and in
the Asia-Pacific are competing within their re-
spective regions to attract these regional hubs,
since they see substantial employment and in-
dustrial grawth potential associated with them,

An international information economy is
emerging, characterized by massive electronic
information flows linking world cities. Com-
plementing these international flows is a dense
web of natianal, regional and local information
flows whase rapid graowth reflects changes in
technology, the nature of business aperations,
and modes of gavernment regulation. The ge-
ography of the warld economy isin a rapid state
of flux as a result of these changes. The nature
of distance is changing as major corparations
and governments use infarmation technology
to link their international networks of offices
and manufacturing plants.

The geographical patterns of international
leased networks autlined in this paper are likely
to be substantially altered in the near future.
Some of the more important factors influenc-
ing these changes are: (1) intraduction of new
telecommunications and other information
technalogies; (2) internationalization of pro-
duction in manufacturing, service and infar-
mation industries; {3) changes in gavernment
policy including liberalization of internatianal

trade in information services and competition

in international telecommunications.

There has been concern that new telecom-
munications and informatian technolagies will
enhance the degree of centralization of control
that the head offices af TNCs exert aver their

global networks. Glabal telecommunications
netwarks installed by majar TNCs tend to be
centrally managed from head and regional of-
fice locations, although it is passible far branch
offices to access the entire company informa-
tion database. Little is known about the impact
of new technologies on the geographical cen-
tralization of control; it appears that there are
both centralizing and decentralizing aspects.
Some firms use the technologies to centralize
contral, others to decentralize it

Advances in telecommunications technola-
gies have facilitated the internationalization of
production in a number of industries. In par-
ticular, international leased circuits have been
very impartant in the global operatians of ma-
jor TNCs in the banking and finance and in-
formation equipment industries. These indus-
tries have the internal expertise to develop
sophisticated international infarmation systems
and the need to internalize a substantial num-
ber of information transactions. While detailed
company case study research is needed to ex-
amine the nature of the internalization of in-
formation flows in TNCs in these and other
industries, it is clear that international leased
networks are a central element in this carpo-
rate strategy.

Other large TNCsare likely to follow the lead
of Citicorp and IBM in operating global tele-
cammunications netwarks. Aside from the ad-
vantages of internalizing intracarporate infor-
matian flows, such networks give firms the
capability of entering the highly profitable pub-
lic telecommunications services industry, as-
suming that governments allow competition to
emerge. Further advances in the degree of in-
ternatianalization aof production are likely as a
number of industries move towards global op-
erations; such changes will further increase the
valume of international telecommunications
and increase the level of camplexity in the re-
gionalizatian of traffic flows.

We shauld nat assume that all firms are mav-
ing towards installing global telecommunica-
tians networks and internationalizing their ap-
erations. Glabal leased networks are unsuitable
for all but large TNCs, nar are they suited to
handle interarganizational communications,
Future international telecommunications will
be provided partly by public digital switched
services {telephane and data) provided by com-
man carriers, third-party providers {e.g., GEIS-
CO and McDonnell Douglas), cooperative net-
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works {(e.g., SWIFT in the banking and SITA for
the airline industries} and private leased net-
works operated by large TNCs.

A more general point emerges cancerning
the trend towards the internationalization of
production. This trend shauld he seen in the
context of the role of national infarmatian
economies; the thrust towards glabal markets
for all industries is not inevitable, nar is it ir-
reversible. Local and regional forces are still key
factors; despite reductions in the friction of
distanceresulting from the introduction of new
telecommunications technologies, information
flows are still subject to a distance decay effect.
The processes influencing the aperation of the
international ecanomic system need to be seen
at various geographical scales—global, national,

“regional and local. No one level predominates.
A full analysis of the reasons for the growth of
the international information economy re-
quires an examination of the interdependen-
cies in the forces acting at each of these geo-
graphical scales.

There are substantial pressures for gavern-
ment policy changes in the trade in services
and international telecommunications areas.
Policy makers are increasingly considering the
two issues as being interrelated. Competition
in international telecammunications will ex-
pand in the near future and is likely to lead to
a reduction in costs for large users on routes
connecting major industrialized countries. In
contrast, users on routes connecting Third
Warld countries are likely to be faced with rel-
atively higher charges. Such developments are
likely to further enhance the internationaliza-
tion of production and the growth of global
leased circuit networks. Massive amounts of
electronic information will be transterred be-
tween Western Europe, the U.S. and Japan; it
will he in these three countries/regions that
competitive rivalry to become the hubs of these
global networks will be fiercest. Countries (and
cities) that are able to become regional hubs
for international telecommunications traffic will
gain revenue from transit fees for traffic, but
more impaortantly, will be accessible locations
tor information-intensive information service
industries such as banking and finance. The re-
gional hub-and-spoke patterns of international
leased networks may provide an indication of
broader patterns of economic activity.

While this study has focused on international
business telecommunications hetween coun-

tries, there are important urban and regional
implications. New patterns of lacational com-
petitive advantage and disadvantage are
emerging. Cities that will attract information
service industries such as banking and finance,
computer services, advertising, media, and ac-
countancy are those that are central to global,
regianal and national information flows. While
geographers have examined the connectivity
and accessibility of cities and regians on trans-
portation networks in the past, it is increasingly
important in the international information
economy to consider the accessibility and con-
nectivity of countries, regions and cities in terms
of telecommunications traffic as well as other
forms of information flow. Such a perspective
is essential to understand the geographical pat-
terns of international trade in services.

List of Acronyms

AVD— Alternate vaice data circuits, having sufficient
bandwidth to carry voice and/or medium-speed
data traffic.

GCN—CGlobal Communications Network of Citicorp,
asubnetwork af Citicorp’s GTN which handles tel-
ex-type messages.

GEISCO—General Electric Information Services
Company.

GTN—Global Telecommunications Network, Citi-
corp’s overall international leased network.

{BS—International Business Service, a high-speed data
communications service offered by INTELSAT.

ISDN—Integrated Services Digital Netwark, inte-
grating all telecommunications services into a dig-
ital network. i

SITA—Saciété Internationale de Télécommunica-
tions Aéronautigues, a cooperative telecommun-
ications network owned by airlines, which handles
many international transactions between airlines
such as passenger reservations.

SWIFT—Society for Worldwide Interbank Financial
Transactions, a cooperative telecommunications
netwark owned by banks.

TNC—Transnational Corporation.
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