Chapter 10

UNDERSTANDING
NETWORK SOCIETIES

. Two Decades of Large
Technical System Studies

ERIK VAN DER VLEUTEN

“_Hs the previous chapters, we saw how individuals and organizations
time and again conceived of network technologies as. means to
construct transnational polities, economies, or societies in Europe, lit-
erally by tying peoples and places physically together. It is strange,
therefore, that professional historians observe but rarely analyze pro-
cesses of network building and their entanglement with wider Euro-
pean history. They are not alone. Even scholars analyzing modern
societies as ‘network societies,” a notion denoting exactly that present-
day societal change is deeply intertwined with network technologies
(and Information and Communication Technologies in particular),
rarely analyze this interaction beyond the trivial.

On closer inspection, this omission may be at least partly due to a
poor, understanding of technical change. Historiographies of Europe
and/sociological network society studies are well equipped to describe
a variety of social changes, and observe the crucial importance of
network technologies in these changes. However, they tend to associ-
ate technical change with the invention of artifacts (and occasionally
their diffusion) leading to a variety of new possibilities. They take for
granted, without further analysis, complex processes of network de-
velopment and their entanglement with broader societal changes.

The cases presented in this volume, by contrast, demonstrate that
the interlacing of Europe did not follow in a straightforward way
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from the invention and diffusion of the steam locomotive, electric dy-
namo, or motor car. They show how these technologies were parts of
larger networks. The shaping of these networks reflected hopes and
agendas of powerful actors, negotiations, and conflict-ridden economic
or political contexts. Indeed, network building was a major arena for
negotiating relationships between states and for forging transnational
societies.

This chapter complements these empirical observations with a
conceptual exploration of the entanglement of network technologies
and societal change. It searches for perspectives, narratives and con-
cepts that may inform the historical inquiry of network societies in the
so-called Large Technical Systems (LTS) literature. This literature con-
stitutes the most important specialization on network technologies in
historical technology studies. Moreover, it claims exactly the interac-
tion between technical and societal change as its object of study, and

_takes into account the constructed, negotiated and contested charac-
ter of network development. Implicitly or explicitly it serves as a ref-
erence for many chapters in this book.

Section one addresses some overall concerns of LTS scholarship.
Then I take a thematic approach and map a variety of LTS perspec-
tives on the history, societal implications, and dynamics of large tech-
nical systems. The overall idea is to construct a platform of references
that may inspire the historical study of network technologies and so-
cieties.! By way of example, the final section discusses how the LTS
concept of ‘system building’ can be modified and used to spotlight
crucial aspects of the intertwinement of network development and
transnational society building in Europe.

PURPOSE AND POSITION

At the outset, I find two aspects of LTS scholarship important t
emphasize. First, this literature is pretty univocal about its overall re-
search purposes and position in the academic landscape. Second, it
hosts a variety of narratives, concepts and research strategies; it is
a platform for discussion, rather than the coherent theory of tech-
nology and monQ that some superficial reviews and critiques make
of it.

To state their research aims and position in the academic land-
scape, LTS authors usually refer to the work of Thomas P. Hughes as
a point of departure.? In particular, Hughes’ book Networks of power
(1983) on the development of electricity supply systems in Germany,
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England and the United States is often taken as the beginning of a new
and promising research field.® It is cited for at least three concerns.

First, Hughes criticized the historiography of technology for its
focus on the invention of artifacts or machines, such as the light bulb,
telephone, motor car or personal computer. Instead, he advocated the
study of the technological entireties or ‘systems,’ of which such ele-
ments were integrated parts. His study of electrification took as its unit
of analysis not the dynamo or light bulb, but the entire system that
made public electricity supply possible. Furthermore, it studied such
systems’ subsequent diffusion and territorial expansion to society-
wide structures. Hughes argued that systems for electricity supply,
railway transport, or telephony constitute an often overlooked fron-
tier development in 19th and 20th century technological change. LTS
authors picked up this-concern- to investigate technological systems
rather than individual artifacts.

Second, Hughes criticized contemporary history and sociology for
oéioo_asm the enormous societal importance of such omnipresent
systems. Reviving arguments originally made by authors in the French
Annales School in socio-economic history, Hughes portrayed large
technical systems as new, human-made ‘deep structures’ in society.*
These structures have surpassed even natural geography and politics
as key drivers of societal change. To a large extent they influence
where and how people live, work, play, and wage war. This observa-
tion, too, echoes widely in LTS scholarship. It claims to investigate an
important category of phenomena structuring individual and social
life, yet grossly neglected in earlier academic inquiry.

Third, Hughes advocated a sociotechnical systems research meth-
odology to investigate these phenomena. His study of electricity supply
systems described the successful alignment of generators, distribution
networks and appliances but also research facilities, company struc-
tures, licensing strategies, advertising and consumer practices into a
coherent sociotechnical whole that made the entire thing work. Fur-
thermore; this working involved the tuning of the system to a wider
environment equally sociotechnical in character, including e.g. the de-
velopment of electrotechnical engineering, emerging international fi-
nancial markets, and war industry demands. What needs study, then,
is the perpetual interaction between technological and societal change.
For this task, categories as ‘the technical,’ the ‘social’ or the ‘political’
are deemed too crude. Worse, they may superimpose analytical seams
that obscure from view how the sociotechnical fabric is actually
woven.’ Hughes therefore introduced a handful of alternative con-
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cepts.® For instance, the concept of ‘system builders’ spotlights privi-
leged actors (Thomas Edison, Henry Ford, the U.S. navy) doing the
actual weaving. In Hughes’ footsteps, LTS authors often position
themselves as investigators of sociotechnical creatures so deeply inter-
twined with modern societies yet—exactly because of their sociotech-
nical character—tragically overlooked in the division of _mvo_,. between
the technical and the social sciences.

The LTS literature that emerged in the last two decades shares an
identity exemplified by these three concerns, and, of course, a base of
standard references.” -

Then, there is practice. Whereas the programmatic claims are
rather univocal, LTS publications diverge considerably in their use of
concepts and research strategies. This conceptual and methodological
richness has been acknowledged as a crucial asset in mx_u_oﬁbm the
many faces of large technical systems in the modern world.? In view of
this rich variety, it is most unfortunate that superficial reviews and
critiques often reduce this scholarship to a more or less coherent the-
ory with narrowly defined concepts.” These not only do injustice to
the field, but also suggest a methodological lock-in. This chapter,
however, will not outline one privileged theory. Instead it juxtaposes
a“variety of perspectives into a platform of references, on which his-
torical inquiries into network technologies and societies can draw.

Due to this variety, I cannot offer the reader a strict definition of
large technical systems here, simply because there is no consensus.
Large technical systems are often defined by example. They certainly
include railway systems, telephone systems, electricity supply systems
and so on. Factories or hospitals are considered ‘nodes’ or junctions’
rather than systems. Some authors work with stricter definitions, but
they tend to arrive at crossed purposes. For instance, some define large
technical systems as sociotechnical entities and reject any distinction
between ‘the technical’ and ‘the social.” Others, by contrast, try to dis-
entangle these systems’ technological and social make-up and see large
technical systems rather as society-wide technologies.'® Likewise,
some presuppose centralized control over all system elements and ex-
clude such anarchistic systems as road and water transport. Others
focus on exactly these systems to study self-regulation or ‘loosely-
coupled systems.’!! Some define large technical systems by function
(communication, transport, energy supply), others investigate their
multifunctionality.!? Finally, one may quarrel about the meaning of
words like ‘large,” ‘technical’ and ‘system.’*® This chapter will not be
an arbiter on these choices of definition; all may produce insights into
the historiography of network societies.
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THE HISTORY OF LARGE TECHNICAL SYSTEMS

A first research theme of interest is, of course, the history of large
technical systems themselves. Following Hughes’ above-mentioned
historiography of electricity supply in three Western countries, many
studies deal with individual large technical systems in individual coun-
tries, say telepheny in Germany, the Netherlands, or France.'* How
do such individual stories add up? In a more synthetic vein, one can
distinguish several ‘grand narratives’ of overall LTS history.

LTS History as System Building History

I will start with the later work of Thomas Hughes himself. In several
books, Hughes studied modern United States history through the lens
of technology and technological system-development.! -In the 19th
and 20th centuries, Americans transformed a wilderness into a giant
building site. Technological systems allowed for a ‘second creation’ of
the world, man-made rather than divine, the ‘American Genesis’ (a
metaphor used by American settlers, who conceived of technology as
a means to recreate the Garden of Eden). This produced a technolog-
ical nation, in whose footsteps the rest of the world was to follow.

Within this somewhat patriotic framing, Hughes’ narratives focus
not so much on the development of systems themselves, but on their
builders and modes of system building—touching upon the history
of management as well as the history of technology. Hughes sees tech-
nological inventiveness and system building as central tenets of Amer-
ican character, on a par with commitment to free enterprise and
democracy. His narrative spotlights system builder ingenuity, its im-
portance, and its forms. Later, he also studied—especially environ-
mental—problems relating to the American technological culture.

Lumping several books together, one may distinguish four phases
in the history of American system UEEE@ 16 First, from roughly the
1870s on several ‘independent inventors’ went beyond the invention
process and took their products to the market. These ‘inventor entre-
preneurs’ were the first system builders. Thomas Edison is the chief
example; known best for his ‘invention’ of the light bulb, he actually
set up the first public electricity supply systems aligning a number of
technical and non-technical elements, ranging from new generator,
bulb and distribution network designs to company structures and ad-
vertising campaigns.

By the Interwar years, however, the main locus of system building
activity had shifted toward large industrial enterprises and their re-
search laboratories. Independent inventors could no longer cope with
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institutionalized patent battles. Archetypical ‘manager-entrepreneurs’
of this phase include Samuel Insull, who prepared electricity supply
for mass consumption by amalgamating firms and interconnecting
their transmission networks. Another example is Henry Ford. Like
Edison, he is usually celebrated for a single invention (the assembly
line), but he actually integrated mines, shipping and rail transport, iron
and glass production, electricity production, and car manufacturing
into mass production systems creating flows of energy and materials,
managed by a new class of white-collar workers.

From the Second World War, the frontier of system building ac-
tivity moved to a collaboration of government, university, and indus-
tries—the military-university-industrial complex. Apart from several
pre-war precursors, three mega-projects constituted the primary learn-
ing schools for this type of system building. In the Manhattan Project,
General Leslie Groves acted as a kind of top system builder, managing
a huge, centrally co-ordinated production system involving govern-
ment institutions, universities, and many industrial producers to create
the atomic bomb. In the 1950s, project SAGE developed a national US
air defense system using digital computers (developed by MIT engi-
neers) to process, in real-time, information collected by a fine-meshed
nétwork of radar stations. Finally, in the ATLAS intercontinental bal-
listic missiles project, system builder Bernard Schriever inserted a spe-
cialized management department between the commissioner (the U.S.
Air Force) and the multitude of industrial suppliers. These helped de-
velop systems engineering as a management tool to micromanage the
production of components. In the 1960s, these strategies traveled from
the military to the civilian sphere of system building.

In the 1970s, finally, this form of system building stagnated in
view of counterculture values and the compromising of military sys-
tems in the Vietnam War. Some planners thought the time of large
system building was definitely over. Yet new learning schools emerged
to develop a new mode of system building, ‘post-modern system
building,” adapted to counterculture values. Project ARPANET, pro-
ducing a forerunner to the Internet in the early 1970s, replaced hier-
archal organization structures and micro-management by a relatively
small, horizontal and flexible management department steering sup-
pliers by specifications. The design of a large, partly underground
motorway system in Boston since 1984 developed participative man-
agement for infrastructural projects: a form of ‘open system building’
granted a variety of stakeholders influence on the design process.
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Finally, the restoration of the Kissimmee River system and the Ever-
glades in Florida answers to concerns of ecological crisis by ‘ecotech-
nical’ system building on a regional scale.

Europe plays a modest role in this narrative. Europeans discov-
ered the U.S. as a technological nation and carried the lessons of Edi-
son, Insull and Ford across the Atlantic. To date, studies of European
transnational system building methods are lacking. There are some
studies of individual countries. In the Netherlands, for instance, in
the late 60s and early 70s national legislation specified extensive pro-
cedures for participative, ‘open’ system building and for including
ecological considerations. However, by the 1990s the accompanying
bureaucracy and delays were deemed problematic: to speed up deci-
sion making on several Dutch branches of trans European rail net-
works, public participation-possibilities were-again reduced:!”-

LTS History as Institutional History

While Hughes built his narrative on American system building on a
few exemplary system builders and systems, Arne Kaijser addressed
the entirety of systems for the case of Sweden from the 17th century
until today.'® He includes grid-based systems (electricity supply, rail-
roads) as well as ‘loosely coupled systems® such as postal services,
water control systems, air traffic systems, and maritime navigation
systems. Jointly these systems constitute obdurate material as well as
institutional structures shaping present-day societies. Kaijser’s narra-
tive focuses primarily on patterns in the development of institutions
governing the construction and operation of infrastructures.

In 17th century Sweden, road system building became exemplary
for the institutional embedding of large technical systems. The politi-
cally strong, yet financially weak Swedish state combined centralized
co-ordination with construction and maintenance by local actors,
mostly farmers. Other systems were organized in a similar way. The
extensive Swedish postal system, covering most of the Baltic Sea re-
gion, mobilized farmers in a kind of an ‘estafette-system.”

In the second half of the 19th century, railroads became the new
paradigmatic system. A State Board was established to construct the

main lines and stations, while other actors constructed secondary lines.

This arrangement was also used in telephony (at least initially), elec-
tricity supply, road construction, and air transport. In the 1920s, a
second element was added to this Swedish ‘national institutional




















































