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I NTRODUCTI ON

The past fifteen years has seen a remarkable shift in the
regul ati on and managenent of infrastructure networks on the
United Kingdom Wde scale privatisation of water, waste, gas,
el ectricity and tel econmunications networks has transforned the
United Kingdom into a vast laboratory, wth innovative new
techni ques of controlling wurban technical networ ks being
i npl emented and evaluated (Ernst, 1994). Over a brief spell of
frantic activity new technol ogi es, regulatory regi nes, nanagenent
styl es, mar keting strategies, envi ronnent al priorities and
commer ci al goals have energed, dramatically re-configuring
patterns of infrastructure provision within British cities.

Many of these key changes have gone virtually unnoticed, wth
al nost all analyses of wurban processes largely ignoring the
critical inmportance of infrastructure provision in the production
of the built environnment (D anond and Spence, 1989) Awareness of
the inpact of privatisation in the United Kingdom has been
limted to nedia hype around executive pay and share options with
little understanding of the w der socio-technical ramfications
of such a swift |iberalisation of the ownership and managenent of
urban infrastructure networks.

Thi s paper seeks to start devel oping just such an understandi ng.
In particular the paper ainms to critically problemati se the whole
approach of wurban analysts to the creation and devel opnent of
urban technical networks. Rather than take for granted universa
access to utility services, by sinply assumng infrastructure
provision to be a technol ogically honbgenous and soci al cohesive
activity, we wll point to the emergence of key disjunctures
bet ween soci al , envi ronment al and comer ci al priorities
introduced by the privatisation process. Critically we wll
stress the urgent need for spatial sensitivity in unpacking the
social, environnmental and commercial inpact of different regines

of infrastructure provision. In doing so we wll equate the
privatisation of wurban technical networks with a process of
spatial, institutional and social 'splintering" in the delivery,

devel opnent and nanagenent of urban technical networks.

The process of 'splintering networks' has a nunber of dinmensions.
Firstly "splintered networks' are not organisationally unified or
integrated. They are characterised by conpetition between service
providers in a mx of conpeting private conpanies. A second
characteristic of the 'splintered" utility marketplace is the
orientation of wutility providers who tailor their 'product’
according to the local needs of niche, profitable markets. Styles
of provision vary across the country and inportantly, between
different classes of consuner. Thirdly, 'splintered utility
networks are shaped by local and regional demand and wll
t herefore devel op highly unevenly. Such splintering of what was
hitherto (al | east in aspiration) nati onal | y- honbgeneous
techni cal systens has shifted the socio-technical |ogic governing
infrastructure provision. On the one hand, increased |evels of
social polarisation are surfacing as the quality of service



provi sion becomes nuch nore spatially contingent (G aham and
Marvin, 1995). On the other hand, stringent comrercial priorities
are encouraging higher Ilevels of technical efficiency wth
beneficial environnmental results.

Measuri ng t he benefits and dr awbacks of
privatisation/liberalisation of urban technical systenms is, then,
a nessy business. Effective analysis denmands tenporal awareness
of the changing |ogics guiding the nmanagenent of infrastructure

provision ; sectoral knowl edge of the varying physical and
regulatory constraints guiding the energence of this new
splintering logic in different utility sectors ; and spatial

sensitivity to the local, regional, national and international
i npact of the privatisation and liberalisation of urban technica
systens. This paper ains to provide an effective guide to this
process. Focusing on electricity, telecomunications, gas, waste
and water networks, we wll develop an analytical framework for
anal ysing the radical transformation of technical networks over
the last fifteen years in Britain. The paper is divided into four
secti ons.

First, we develop a synpathetic critique of existing conceptual
approaches to the study of urban technical networks. Based upon
an analysis of the remarkable shifts in the regulation and
devel opnment of these systens in Britain we challenge the
assunption that wurban technical networks sinply evolve along
expansi onary, integrated, standardised, publicly-accountable and
honbgeneous trajectories.

Second, we analyse the transformation of urban technical systens
in the United Kingdom since the inplenmentation of the
Conservative privatisation process of the 1980's. In particular
we focus on the "splintering" of infrastructure networks and the
creation of conplex new 'patchworks' of urban technical systens.
Focusing on individual networks we trace the process by which
these new splintered networks are rapidly replacing the |argely-
st andar di sed and honbgenous networks that devel oped over the post
war peri od.

Third, we build upon this analysis to identify the social,
econom ¢ and environnmental logics enmerging from this process of
rapid change. Here we wll highlight the heterogeneous socio-
environnmental inpact of 'splintered urban networks by conparing
and contrasting socio-economc processes of 'cherry picking -
the growi ng conpetitive focus of privatised utility comnpanies on
lucrative niche markets - and 'social dunmping’ - the easing out
of econom cal |y mar gi nal donesti c mar ket s - wth the
environnment al benefits of increased network efficiency.

Finally, we conclude by drawing together the inplications of the
shifts for the governance of British cities. There are currently
few |links between conventional urban governnent and the
devel opnent of splintered urban infrastructure systenms by which
urban policy makers can address the contradictory effects of
cherry picking and social dunping and w der environnental
questions. Wth national policy makers virtually blind to the



i mpact of these dramatic new logics guiding infrastructure

provision we wll argue for new policy approaches to mnimse
soci o-spati al pol ari sati on whi | e maxi m si ng envi ronnent al
benefits.

A Synpat heti c Conceptual Critique

The explicit study of utility technical networks - water, energy
and tel ecommuni cations - in urban disciplines is remarkably rare.
Since Lewis Minford' s path-breaking books addressing the 1inks
between such tecehnol ogies and ur ban hi story (Munf ord,
1934;1938), only a few urban historians have attenpted to
understand how cities and technical networks co-evolve (Tarr,

1984; for a review, see Konvitz et al, 1990). Mst work on
utilities has conme under the w der auspices of research on the
field of Large Technical Systens (LTS) - the nmassive systens

i nking physical technological artefacts, organisations, and
suporting scientific practices in advanced capitalist society
(Hughes, 1987). Analyses of the devel opnent of Large Techni cal
Systems (LTS) has historically been largely conducted wthin
Social Studies of Technology and allied disciplines (LaPorte,
1994). These have been concerned to understand how inventors,
entrepreneurs, technol ogies, markets and regulations interplay to
shape the growth, evolution and extension of technical networks
(see, for exanple, Hughes, 1983; Mayntz and Hughes, 1988; Konitz

et al, 1990)). The nost celebrated of these was Thomas Hughes'
detailed study of the early years of electricity devel opnent in
the UK, USA and Germany (Hughes, 1983). In such approaches,

techni cal networks are seen to reflect as well as shape the w der
socio-political context within which they emerge (CGokal p, 1992).

Most studies in this area have taken an explicitly historical

perspective, tracing in detail how small, fragnented urban
utilities first developed in particular cities in a synbiotic
relationship with early processes of industrialisation. Each

| ocal system tended to develop with different technol ogies,
different standards, different styles, different degrees of

muni ci pal support and regul ation, and different tariffs (see
for exanple, Hall and Preston, 1988; Jackson, 1987; Hughes, 1983;
Paul - Si ron, 1993). Thus, this era can be terned one of

| ocalisation (see Figure 1). A conplex ‘'utility patchwork'
devel oped based on separate 'islands' of gas, electricity, water
and phone networks which could often not be interconnected
because of their technical differences (G aham and Marvin, 1995).

As part of the shift towards extensive urban-industrial regions
in the early twentieth century, these early systens wer e
gradual ly extended and 'stabilised (Hughes, 1983). 1In the
| anguage of Social studies of Technol ogy, they nerged to 'becone
obdurate' as the now fam liar socio-technol ogi cal assenblies we
take for granted at the national |evel: national phone networks,
national energy grids and wide area water networks (Bijker and
Law, 1992; Beltran, 1992). Economes of scale, effective
managenment of variable |oads and denands, a logic of



t echnol ogi cal st andar di sati on and noder ni sati on and t he
i nperatives of national industrial conpetitiveness all had a role
to play here (see Hall and Preston, 1988). These priorities
echoed the wider political inperatives of nationalisation that
surfaced with post-war Keynesian approaches to macro-econonic
managenent. In infrastructure terns there was an urgent need to
address the problens caused by fragmented, unreliable and uneven
supply of wutility services, both as a stinulant to industrial
noder ni sati on and regi onal devel opnment and as a spur to consuner
demand and social progress. Only through national regulation
could this occur. As Thomas Hughes puts it, the general |esson
from this period is that "in nodern industrial nati ons
technol ogi cal systens tend to expand" (Hughes, 1987; 71).

These shifts resulted in the energence of nore honogenous,
standardised utility networks, integrating national space
economes and wurban systens into functional wholes in a
(relatively) seam ess way (LaPorte, 1994; Paul-Sinon, 1993). The
merging of diverse ‘'utility fragnents' into single nationa
networks in turn provided the 'sinews' which underpinned the
massi ve urbanisation of the period and the el aboration of nodern

netropolitan economc and social |ife (Konitz et al, 1990). Such
technol ogical infrastructure, although largely now taken for
granted, actually "makes possible the existence of the nodern

city and provides the neans for its continued operation" (Tarr
and Dupuy, 1988; ix) through the continuous flows of energy,
wat er, waste, information and services that these grids underpin.

Thus, the history of sich networks supports the perspective that
the logic of such networks is generally expansionary, wth a
general shift noted from the era of |ocalisation (with many
| ocal ly-controlled gas, electricity, telephone and electricity
net wor ks devel opi ng synbiotically wth | ocal i ndustria
districts), to one of nationalisation (where pressures for
national growh managenent and Keynesian regulation lead to
pressures for integrated, standardised utility networks regul at ed
at the national |evel) (G aham and Marvin, 1995) (see Figure 1).
Responsibility and power over technical networks thus shifted
from the local to the national levels, with the energence of
bureaucratic agencies and utility boards to oversee the 'roll
out' of nationally-integrated networks on as honpbgenous and
standardi sed pattern as possible. Because of the vast capital
investnent involved in the 'rolling out' of national utility
grids, they were seen to be natural nonopolies and even quasi-
public goods (Sleeman, 1953). Thus markets were protected wth
nonopoly legislation so that the necessary cross-subsidies could
take place between the nost profitable narkets and routes
(industrial wusers and urban areas) and the wunprofitable ones
(largely rural areas and poor districts). This shift was
synbiotically Ilinked to the wder elaboration of a nmass
production, mass distribution and rmass consunption-oriented
political economy during the post war boom

As such networks becone nore and npre standardised and
ubi qui tous, the evolution of technical systens is often seen as



as having attained a |argely autononous "monmentum : to be
basic, stable and strategic underpinnings to urban-industrial
devel opnment which no longer justify detailed scrutiny and can be
| eft packed inside an analytical 'black box' (Hughes, 1987;77).
In short, they beconme taken for granted - a fact reflected in
the paucity of treatnent in the urban literature. This |eaves a
paradox: whilst all aspects of the functioning of cities rely
i ntensely and continuously on such networks at every stage, they
are largely invisible and ignored in di scourses on cities
(Graham and Marvin, 1995). In fact, they only tend to arouse rea
attention when they fail or collapse (La Porte, 1994).

But there are increasing signs that the assunptions underlying
this treatnment of technical networks and urban devel opnent are
increasingly out-of-date. A global wave of |iberalisation and/or
privatisation of national utilities is fundamentally reshaping
the ways in which wurban technical networks are devel oping.
Publicly- accountable or state-owned utility bureaucracies are
being transfornmed into profit-hungry corporations searching for
maxi mum rate of return on their investnents in a globalising
context (Graham and Marvin, 1995). N che narkets are being
explored for maxi mum profit and conplex |ayers of conpetition are
enmerging whereby old utility firms and new entrants attenpt to
poach the nost profitable customers from the incunbent nonopoly.
Cr oss-i nvest nent between previously separate utilities 1is
growi ng; diversification beyond the sector is increasingly
comon. Information technol ogi es are being applied pervasively to
the 're engineering' of wutility operations, offering radically
new potential for controlling and reshaping these vast systens
(Gaham and Marvin, 1994). And, above all, new geographica
dynam cs are energing driven by international liberalisation in
fi nanci al flows, service rmarkets, GATT and the European
Commi ssion's attenpt to develop a Single European Market for
utility services. These globalising forces are pushing private
utility conpanies to both re-enbed thenselves at the regional
urban and nunicipal level whilst sinmultaneously attenpting to
pi ece together truly trans-national utility systens. Thus, a
nationalisation logic is being replaced by one which mxes
conpl ex conbinations of globalisation and |ocalisation (see
Figure 1). As this "splintering' process manifests itself through
reduced cross-subsidies, the erosion of standardised tariffs and
the selective inplenentation of innovative technol ogies a narked
unevenness in the quality of utility services offered in
different cities and in different sectors of the nmarket is
energing. In this way the logic of nationalisation is being
replaced by a logic of global-Iocalisation.

These rapid trends undermne old assunptions that the |ogic of
supply of infrastructure networks is to fill territories wth
st andar di sed, expansionary, honogenous services which can the be
| argely taken for granted as an unprobl ematic technical exercise.
They al so suggest that there is an urgent need to explore the
energing relations between technical networks and the economc,
political, social and environnental devel opnent of cities in this
new utility era. As we shall see in the next section, no nation



denonstrates these points better than Britain, where the nost
radi cal privatisation and |iberalisation processes have recently
enmer ged.

The Transformati on of Urban Technical Networks in the UK

In this section we analyse the transformation of LTNs in the UK
in the emerging era of global-localisation, starting with the
radi cal privatisation programme of successive Conservative
governnents in the 1980s. Looking across the package of water,

energy and telecomunications networks, we trace how new
splintered networks are rapidly replacing the standardised and
honogenous networ ks that devel oped over the post war period. W
focus on the remarkable "splintering' of these technical networks
and the creation of new 'patchworks' of LTNs. Wile LTNs have
devel oped wunevenly in the UK in institutional, spatial and
tenporal terns, with considerable variation across the networked
services, we offer a broader framework to analyse the evolution
of wutility networks. Figure 1 identifies three different periods
of network devel opnent (see G aham & Marvin 1995). Wiile this
represents sonething of an oversinplification we contend that the
simlarities and resonance's wthin each period are nore
significant than the specific historiography's of individua

networks. The aim is to provide a useful conceptual tool in
traci ng the devel opnent of urban techni cal networks.

Bui | di ng Net wor ks

Localisation refers to the initial stage of network devel opnent.
A patchwork of snmall private and nunicipally owned enterprises
were responsible for the establishment of wurban networked
services. Rapid urbanisation from the 1840s was based on an
increasing dense lattice of technical support services -
initially water, waste and gas but |ater followed by electricity,
transit systens and the tel ephone (Ausubel & Herman 1988; Tarr
1984; Tarr and Dupuy 1988). This bundle of support services
facilitated urban growh and devel opnent overcom ng the soci al

envi ronmental and economic constraints to the formation of dense
urban agglonerations. Early networks tended to follow broadly

simlar patterns of developnent - they focused on dense urban
cores with the highest demands targeted at particular types of
| ocal markets - while the telephone and electricity |ooked to

| arge business and commercial users (Forty 1986, Preston 1990),
water was directed towards households in the interests of
inmproving public health (Chant 1989) while gas was initially
focused on public lighting. The configuration of these early
networks were | argely shaped by | ocal econom c, social, politica
and spatial considerations. Consequently there was enornous
diversity in tariffs, levels of connection, the spatial extent of
networ ks, type of service in terns of voltage and quality of gas
(Di ncock 1933). These early networks can be characterised as
"islands', they were small, locally based and internally focused



with a high levels of technical, social and economc variability
bet ween citi es.

Expandi ng Net wor ks

Nationalisation was the antithesis of this nodel of network
devel opnment. The post-war centralisation of wutility networks
within |arge public owned national corporations swept away | ocal
control of wurban networks (Sleenman 1953). There was increasing
concern that the small fragnented islands of utilities networks
i nposed serious constraints on levels of national economc and
soci al devel opnent. Variable tariffs, non-standardi sed systens,
di fferenti al types of services, low levels of donmestic
connections rates and inefficient systens were all wdely
perceived as seriously constraining national econom c growh and
conparative economi ¢ per f or mance with Britain's cl osest
conpetitors (Dincock 1933). This led, in the interwar period, to
an uneven and highly contested shift towards greater centra
pl anning i n network managenent. Fromthe |ate 1900s there were a
series of initiatives to be develop nore nationally integrated
i nter-urban networks. Nationalisation of the tel ephone network in
1911, the creation of regional electricity networks in 1926, the
creation of regional water undertakings in was all part of this
process of inmposing a greater degree of standardisation and
central co-ordination over network devel opnent.

During WWII there was |little resistance to central governnent
intervention in the provision and managenent of networked
servi ces which denonstrated the economc benefits to following a
nore centralised approach utility planning. Al though the need for
further rationalisation of the utility industry's gained
recognition during the war, the strength of the post-war Labour

victory finally swept alternative nodel s asi de. Wth
national i sation of key aspects of the British econony
est abl i shed, large public corporations were given sole
responsibility for i nfrastructure provi si on. Nati onal i sed

corporations were supposed to be free from mnisterial or
political influence to efficiently and effectively manage public
servi ce nonopolies in the national interest (Coonbes 1971, Reid &
Al len 1971, Sleeman 1953). Wiile the technol ogi cal paraneters of
networ k managenent were ill-defined it was routinely accepted
that public utility corporations were charged with rolling out
national networks, extending networks into rural areas and
conpleting the connection of domestic households. Tariffs and
| evel s of service were standardised as the utilities created
networks to serve an increasingly national rather than |oca

econom ¢ space. The extension of wutility networks into the
donmestic sector helped to create new markets for consuner goods
under pi nni ng nati onal post-war industrial devel opnent.

A new logic of network managenent slowy energed during the
nationalised period of utility control. Perhaps the nost
important dynamic guiding the evolution of these technica
networks was an extrenely powerful supply-oriented logic of
network devel opnent. Expansion of utility networks becane



intimately connected with the drive to inprove national econonic
performance and quality of life. Levels of energy consunption,
connection to water and waste networks and |evels of telephone
ownership becane surrogate indicators for levels of nationa
econom c performance. In the search for greater econom es of
scale the electricity industry built larger power stations and
upgraded the national electricity transm ssion network. In the
space of twenty years following the second world war, generative
capacity multiplied seventeen fold (Reid & A len, 1970, p9).
Driven by the basic assunption that economc growh would
generate new demands for utility services network providers
becanme | ocked into a logic of network managenent that focused on
the supply of networked services. Mjor investnents in national
transport, energy and telecomunications services were nade
during this period in order to develop standardi sed systens of
net wor k supply.

Gui ded by this new logic the specific needs of individual cities
had little inpact on the process of network provision and
managenent (Graham and Marvin 1995). Although cities were
critically inportant as centres of growi ng demand the managenent
of networked services was primarily concerned with nation-w de
econom ¢ devel opnent, with national priorities guiding strategic
deci sions. Regional arns of the utilities began to act nerely as
sales and marketing departnents for powerful central planning
agencies. As the power base of nationalised energy industries
shifted to renote coal and nuclear fired power stations, and
resistance to pylons on conservation grounds nounted in the
countryside, the politics of infrastructure provision noved
beyond cities. Wth the light of rmunicipal control extinguished
t hrough post war nationalisation relatively little room renai ned
for wurban politicians and planners to intervene wthin the
deci si on- maki ng process guiding infrastructure provision. As the
hi dden, unseen, quiet and unobtrusive networks expanded,
providing utility services for custoners at standardised prices
and tariffs, little local interest was shown in the social,
econom ¢ and environnental profile of networked services within
cities.

Splintering Networks

Privatisation has radically challenged the logic of network
managenent established during the nationalised period. These
changes are having significant changes for the devel opnent of
technical networks in contenporary cities (Marvin and G aham
1994).

During the 1970s the nationalised period of utility devel opnment
came wunder increasing pressure as the supply-side logic of
net wor kK managenment becanme harder to sustain (Vickers and Yarrow
1989). The energy crisis of the early 1970s exposed the costs of
a fuel strategy purely based on supply side neasures. |ncreasing
constraints on public expenditure neant that the funding of
supply oriented neasures becane severely strained (Houlihan
1992). There was increasing concern about the failure of supply
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oriented public wutilities. On the social side there was
i ncreasi ng concern about the inpacts of rising energy prices on
the fuel poor (Boardman 1991). Environnentalists were critical of
the failure to seriously pursue energy conservation and
efficiency neasures while the devel opnent of new power stations

and coal fields becane increasingly controversial. 1In its
comm tment to achieving economes of scale in the generation and
sale of electricity, its nonopolistic, prescribed pricing

structures and its inflated capacity, the Central Electricity
Cenerating Board (CEGB) cane to be seen as an arrogant producer,
uncaring of |ocal demand (Bonner,1989). At another level there
was criticism of a perceived infrastructure crisis due to the
failure to invest in old and ageing energy and water networks
whil e tel ecommuni cations infrastructure |agged behind conpetitor
countries (Cowie et al 1984). 1In response the governnent
attenpted to inprove the economc efficiency of the utilities
sector through financial controls, targets and increased rates of
return. It was wdely felt that the sector was inefficient,
| acked clear objectives and operated outside w der politica
control (Vickers and Yarrow 1989). Although vari ous neasures were
considered for restructuring the utilities sector through the
1970s there was w despread failure to inplenent conprehensive
oper ati onal changes.

During the 1980s a solution to the problens of the utility sector
devel oped around the Thatcheritie privatisation project. The
basic rationale for privatisation was based on a critique of the
national i sed sector. Thi s conpri sed a nunber of key
justifications - the sector was inefficient and overnanned,

unaccount abl e, uni on dom nated, stagnant and failed to innovate.

In the early years the debate was sinply based on a shift from
public to privatised nonopolies (Gas and BT). The centra

assunption was that privatised managenent would transform the
nature of the industries inproving |evels of service, increasing
efficiency and produce nore responsive industries. The new
industries operated within a regulated framework designed to
protect consumer interests and pronmote the efficiency of the
sector. Increasing criticism of the performance of privatised
nonopolies created the pressure to increase levels of
conpetition

Al t hough privatisation and |iberalisation has devel oped unevenly
across the utilities sector we can explore how the two processes
have increasingly led to the splintering of wutility networks
creating a new |ogic of network managenment which chall enges the
ol d assunptions of standardised and honbgenous networks of the
nationalised period. Figures 2 and 3 provide a conceptual tool
around which we can began to unpack our concept of splintering.
While the early privatisation's failed to develop a franework
that facilitated conpetitive pressures in the utility sector -
| ater privatisation's and changes in the regulatory structure of
already privatised industry have attenpted to increase
conpetition. Wthin each industry these pressures have hel ped
drive the splintering of key aspects of utility networks. There
has been fundanental shift away from vertically integrated
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nonopoly networks to new nodels of network rmanagenent that
facilitate new entrants and enhance conpetitive pressures in each
of the utilities sectors.

Conpetitive pressure have been hardest to introduce in to the
wat er sector. Although OFWAT nonitors the conparative economc
efficiency and performance of the 39 conpanies, the largely
regional structure of the water networks and the difficulties of
all ow ng conpetitors access to another conpanies infrastructure
have seriously constrained conpetition. However, OFWAT has
encouraged conpetition on the boundaries of water conpanies
service areas. For instance, as figure 5 suggests, a large user
siting a devel opnent on the boundary between two conpani es coul d
choose their supplier while another alternative could include a
supply from British Waterways Board through the canal network.
Clearly the space for conpetitive pressures in supply are
extrenely limted.

Conpetitive pressures have been nore successfully introduced into
the energy sector. Although British Gas was privatised as a
vertically integrated conpany regulatory pressures have forced
the conpany to take neasures to allow conpetitors access to the
transm ssion and distribution network. Increasing controversy
about the charges for access to the incunmbent network have
created demands for a nore transparent pricing structure -
British Gas has been forced to split its transm ssion structure
into a separate business framework. Conpetitors now supply over
50% of the industrial and commercial market. In 1998 limts on
conpetition wll be reduced further when experinents in
conpetitive supply wthin the donmestic sector further erode
British Gas market. At this stage it is not clear how donmestic
conpetition will work - whether areas wll be opened up for
alternative suppliers or individual consunmers can opt for a
conpetitor.

These issues are easier to resolve in the electricity sector.
Figure 2 illustates how at privatisation the sector was broken
down into different elenents - generation, transm ssion and
distribution. After the criticism of the «constraints the
privatised British Gas was able to use to delay conpetitive
pressure there was a conscious attenpt to introduced nore
conpetition into the electricity sector. At the Ilevel of
electricity supply new technol ogi es have played a crucial role in
opening up the distribution network to conpetitive supply. Large
users are able to choice their supplier utilising smart netering
t echnol ogi es to noni t or consunpti on and send r eadi ngs

el ectronically to their supplier. A new virtual market in
electricity supply has been <created by overlaying a new
t el ecommuni cati ons infrastructure over t he electricity
di stribution network. Al though there are still many
uncertainties around the inplenmentation of the new snart netering
systens conpetition depends upon, the donmestic market w Il be

opened up for conpetition through regulation in 1998. Those
domestic custoners with smart neters will be able to choice their
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electricity supplier, with al | transactions handl ed
el ectronically over the new tel econs infrastructure.

Figure 3 denonstrates the extrenely conplex patterns of network
splintering in the telecomunications sector. Although new
entrants to the telecomunications market can interconnect with
the local and trunk parts of the incunbents BTs network new
entrants in the UK narket have devel oped their own new networks.
At the local |evel cable TV conpanies offer telephony and severa

nobile systens conpete for market share, wth the |argest
conpetitor Mercury having cabled large users in city centres

Regionally the cable TV conpanies are offering services between
franchi se areas while the regional electricity conpani es have now
started offering services in their franchise areas. Nationally
Mercury have a trunk network | ayered over the rail network while
Energis (Northern Electric) operate a system |ayered over the

electricity supergrid. These nultiple networks now create
complex new forms of network interconnection - a cable TV may
handle the local part of a call, Mercury provide the national

trunk while BT carry the local |oop. The effect is that users may
no | onger know which part of nultiple tel econmunication networks
carry their call traffic. Wth the donestic nmarket due to open up
for conpetition in 1998 based on the installation of a smart
netering infrastructure for donestic wusers the comercial
opportunities are endl ess.

Uility networks are being splintered in different ways in each
sector. Basically in water, gas and electricity markets new
entrants are being allowed access to existing networks. Wile
there is still a single distribution network conpani es have been
able to gain access to the network to offer conpetitive supplies.
New technology has played a central role in enabling single
networks to be overlain with conplex telematics systens to enable
conpetitive supplies to pass through nonopolistic networked
systens. There are of course restriction on these in the water
sector but where conpanies sit on the boundaries between two
wat er conpanies they are able to take supplies from alternative
conpanies or water networks such as canals and rivers.
Tel ecommuni cations has a conpletely different logic with access
to BT networks available and a whole range of new entrants at
| ocal, national and international |evel.

These fornms of splintering are generating new | ogics of network
managenent. The utility marketplace is fast becom ng segmented
and stratified. Large comercial and industrial users are
currently enjoying nore choice than small donestic users.
However in 1998 the donestic market will be open to conpetition
in the gas and electricity sectors. As new logic's of network
managenent sweep through the infrastructure sector the concept of
standardi sed, integrated honpbgenous networks, wth a largely
undi fferenti ated market base, is becom ng increasingly untenable.
These | arge technical systens have literally been torn apart as
different elenments of wutility networks are split apart and
reconfigured. A new logic of network mnmanagenent is revealing
itself as privatised utilities adjust to the new uncertainties
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created by regulated markets for utility services. Figures 5, 6
and 7 show how new patchworks of utility conpanies are springing-
up offering a wide range of different services to targeted niche
mar kets. This commercial logic creates new social, economc and
envi ronnment al concerns and priorities W th significant
inmplications for the developnent and managenent of <cities.
Furthernore these shifts fundanentally challenge established
framewor ks of technical network anal ysis.

Emer gi ng Logi cs of Network Managenent

The whirlpool of <change initiated by the introduction of
privatisation and |iberalisation of utility markets has radically
re-oriented the priorities and practices of local utility
conpani es. The en-suing splintering of wurban technical networks
has, in turn, had a profound inpact on the social, spatial and
technical logics driving infrastructure provision. Assessing the
social and environnental benefits and dis-benefits of this
process is not as straightforward as many commentators on the
privatisation of public wutilities propound. Wile one canp
decries the inequities introduced by privatisation (Ernst, 1994),
another celebrates the fresh opportunities for the consuner
(Saunders and Harris, 1994). Such totalising verdicts honogenise
a spatially dynamc and contradictory social process. O oser
i nvestigation of the energence of new styles of utility network
managenent reveal conplex patterns of social, economc and
envi ronnment al change.

The key shift instigated by the privatisation and |iberalisation
of wutility markets has been the replacement of the ethic of
public service - the ideal of cheap, reliable, universal access
to utility services for all irrespective of income or |ocation -
with the goal of profitability. The overriding aim of British
utility conpanies today is the maximsation of profits. Their
master is now the sharehol der rather than the general public. The
results is nmounting pressure on utility conmpanies to find nove
ways of extracting surplus value fromtheir networks. This quest
has led to the energence of three related social, economc and
environnmental |ogics which increasingly guide the managenent and
devel opnment of wurban technical networks in the United Kingdom
Figure 4 illustates the characteristics of these 3 logics; cherry
pi cki ng, social dunping and demand si de nmanagenent.

Cherry Pi cking

Privatisation and liberalisation of utility of the nmarketplace
has encouraged a keen sensitivity to the nmarket potential of
infrastructure provision. The provision of electricity, gas,
wat er, telecommunications is no longer seen as a functiona
utility service. Instead private utility conpani es see thensel ves
as selling quality services. Regional Electricity Conpanies are

typical. RECs no longer sinply see thenselves as supplying
standardi sed kWhrs, they sell energy services - the ability to
boil kettles, heat bath water, light offices and factories etc

14



(Owen, 1994). Like any other comrercial business privatised
utilities are keen to tailor their products and services to the
nost lucrative sections of the market. Custoners who consune
regularly, pay reliably, and utilise direct debit facilities. No
| onger classifying "utility users' sinply in terns of their
technical profile - their rate of consunption - ‘utility
consumers' are now being classified in terns of their comrerci al
value. The operational goals of wutility conpanies are then
primarily geared towards the attraction, retention and
satisfaction of these key -custoners through quality wutility
services. Again the electricity sector is typical. Free energy
audits, individually tailored tariffs, swift personal advice and
t roubl e-shooti ng characterise the new marketing strategies of
the privatised regional electricity conpanies. As Carl Winberg

puts it, Uilities "have learned that their survival in a
conpetitive world depends on an ability to understand what it is
their custonmers want", and that "custonmers are not necessarily

interested in lowcost kilowatt hours, but instead in |owcost,
hi gh-qual ity energy services" (Winberg, 1994: 291).

No longer in the business of supplying users with a comobn
resource equally, the wutility marketplace is fast beconm ng
stratified and segnented. Mreover, private utility conmpanies are
keen to focus their investnment in geographically bound areas or
"hot spots'. The best exanple is the City of London where nore
than a dozen tel ecomunication conpanies are currently conpeting
for the lucrative custom of nulti-national financial services
conpani es (Graham and Marvin, 1994). This process reflects the
growing internationalisation of the utility marketpl ace,
mrroring privatisation and liberalisation. Keen to seek out ever
nore lucrative markets, national wutilities are reaching out
beyond nati onal boundaries in an effort to forge global networks
of power and conmunications. Simlarly, energy and water
conpanies are taking on an increasingly international profile
with British conpanies active in the developing nmarkets of
eastern europe and the far east while other european conpanies
take-up the commercial opportunities offered by the liberalised
British market.

Soci al Dunpi ng

Those 'cherry picked" consuner groups and 'hot' geographica
spaces targeted by conpetitive utility conpanies wll be the
beneficiaries of a host of cheaper, nore reliable, individually
tailored services. From the standpoint of these niche narkets
privatisation and liberalisation of utility services appears a
whol Iy  benefici al i nnovat i on. However, conpetition creates
wi nners and | osers. The corollary of a cherry picking strategy is
the social dunping of unprofitable consunmers and the w thdrawa
from zones of little comercial opportunity (G aham and Marvin,
1994). In rural areas and disadvantaged inner cities conpetition
remains scarce, with poor levels of prospective incone and high
operational costs deterring new investnent. At the sane tine the
gradual renmoval of the cross-subsidies that underpinned the
rolling out of national utility networks in the post war period
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highlights the 'real' cost of servicing comercial 'cold spots',
forcing up prices and Jlowering the quality of | oca
infrastructure. As utility conpanies globalise their operations
in search of higher returns the capacity of disadvantaged
communities to revive local economc fortunes is dimnishing.
This process graphically highlights the changi ng spatial econony
of the splintering of infrastructure networks. As urban and rura
zones becone dis-connected or 'dunped’ from gl obal networks of
power and communi cati ons whol e regions are becomng socially and
econom cal |y pol ari sed.

Most worrying is the fate of the poorest donestic consuners who
are gradually being edged off wutility networks. Such custoners
are likely to be low consunmers of wutility services with poor
paynent records. As such they are viewed as an inpedinent to the
gl obal aspirations of wutility conpanies who are seeking to
m nimse t echni cal and adm ni strative expendi ture whi | e
maxi m sing inconme. Wth universal service obligations being
gradual ly eroded utility conpanies are striving to |ever poor
domestic customers off their networks, a strategy inplicit in
recent tariff refornms. Service charges have risen at rates higher
than the rate of inflation across all wutility sectors. These
rises have had a differential inpact on different classes of
user. Typical is British Telecoms policy of radi cal ly
i ncreasing the costs of local calls and Iine rental charges which
hits poorer |ocal users hard, while reducing the cost of nationa
and international calls to satisfy lucrative business markets
(Murdock and Golding, 1989). H gh deposits are targeted at
custonmers with poor paynment records while prepaynent systens have
been introduced to ensure pay per use. These prepaynent neters
further serve to marginalise the utility poor by nasking |evels
off dis-connection. Inability to pay for energy, water or
commruni cati ons does not require action on the part of the utility
conpany as user effectively disconnect thenselves from the
network. As figures 5 and 6 make clear, such technol ogical and
fiscal innovation is at the heart of splintered infrastructure
net wor kK nmanagenent .

Demand Si de Managenent

Focusi ng exclusively on the socio-economic inplications of the
splintering process can result in an overly negative view of the
i npact of privatisation and liberalisation of utility networks.
Wiile worries over the fate of marginalised, 'uneconom c' spaces
and users is clearly legitimate it can mask the nore positive
environnmental |y beneficial effects of a nore conpetitive approach
to infrastructure provision. This is not to say privatising
utility markets leads to environnental sensitivity in any
i nevitabl e sense! The environnental outcone of the splintering of
networks varies according to the physical, comrercial and
regul atory constraints shaping different utility sectors and to
the specific operational priorities shaping |ocal, regional and
national utility strategies.
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The electricity sector provides sone clear exanples of the
envi ronnment al opportunities provided by privatisation and
i beralisation (GQuy, 1994). Duri ng t he nati onal i sed era
electricity demand profiling was the responsibility of the
Central Electricity Generating Board who placed nore enphasis
upon the avoidance of spectacular "blackouts" than the |ess
dramatic concern of distribution |losses (Berrie, 1992 pxx). Wth
investnent in new infrastructure now in the hands of the REC s,
closer attention is being payed to the operational efficiency of
the distribution network feeding electricity supplies. VWhile
flat, predictable demand has always been the idea goal of
electricity planning (Nye,1992), REC s have a particular interest
in mnimsing distribution losses in order to avoid any
unnecessary purchase of electricity from the national 'Pool'.
This is stimulating refined nmanagenment of regional supply
networks. Geater efforts are being nmade to tailor the demand
profiles of inter-connecting spatial elements to snooth | ocal
demand-profiles, thereby mnimsing the |loss of 'electrons' that
could be translated into profit. At the same tine the energy
audits, nore detailed demand profiles and multiple tariffs
increasingly offered by regional electricity conpanies in order
to win new custoners are encouraging users to alter their
patterns of demand, their "load profile", to achieve significant
el ectricity savings (Bennell, 1994).

Simlarly, new tariff structures is allowing a continuously
varying price (per kW), matching as near as possible the actua
costs of generation, transm ssion and distribution. As TomBerrie
poi nts out, such 'spot' pricing has benefits for producers and
consuners ali ke, encouraging; operating efficiency inprovenents,
"capital investnent reductions, inproved consuner options on
supply quality or reliability, and lower electricity prices”
(Berrie, 1992, pxxvi). Dynam c pricing presents real incentives for
users to tailor their electricity needs to a changing structure
of suppl y. On  over-stretched networks the avoidance of
el ectricity use at peak periods may help to snooth the demand-
profiles, reducing the need for environnentally damaging
I nfrastructure investnent.

Private water conpanies are simlarly striving to inprove the
efficiency of their ageing networks in which |eakage |evels can
reach levels of 30% Wth the Ofice of Water Regul ati on (OFWAT)
now examning efficiency in terns of water delivered to
custonmers, rather than water supplied into the system a new
enphasi s on demand managenent and pl anning has surfaced. Hitherto
| ocal incidences of water stress would be solved within a w der
supply strategy, a new reservoir or abstraction point. Now, with
all major capital expenditure under review water stress is being
dealt with at a local level. Uban zones suffering high water
stress are targeted and denmand nmanagenent progranmes instigated
through 'beyond the neter' water managenent in conmercial and
i ndustrial prem ses and netering of domestic consunption.

This sensitivity to the dynam cs of water denmand is energi ng nore
gradually than in the electricity sector. Wth netering still
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only accounting for a mnority of water-usage, and physica
limtations to increased industry conpetition, water conpanies
are being forced to redefine network managenment priorities |ess
by commrercial expedience and nore by regulatory signals. Wile
el ectricity suppliers experience little environmental regulation
the <control of abstraction I|icenses by the environnmenta
regul ator, the National Rivers Authority (NRA) is encouraging the
abandonnment of supply-oriented nanagenent strategies. Simlarly,
the focus of OFWAT on the 'costs of paying for growth' means that
the reshaping of demand through refined network nanagenent is
increasingly the only viable alternative massive supply-side
i nfrastructure investnent.

The  environnent al i nplications of the tel econmunications
revolution are yet nore uncertain. Since the 1970s there has been
consi derable interest in the potential for substituting

tel ecommuni cations for much nore energy intensive forms of
comuni cation such as car and air travel (see Harkness, 1977

Kraemer, 1982, Kraenmer & King, 1982). Most of the evidence
clearly indicates that the direct substitution of a trip by a
tel ephone call consunes significantly |ess energy. The use of

tel eworki ng or tel econferencing systenms could help reduce energy
use, traffic congestion and air pollutants if they directly
substitute for a trip. Urban policy nmakers in California have
devel oped t el ewor ki ng initiatives in response to t he
environmental problens associated with car use in the state
(State of California, 1990). Although nost enphasis has focused
on the environnental benefits of teleworking there are other
formse of tele-services such as telebanking, teleshopping,
tel eeducation, information services and entertai nment and | eisure
services which may have the potential to reduce denmand for
transport services.

However, although there are substantial savings to be nade by
substituting tel econmuni cations for travel, once the extra energy
costs of heating and lighting the energy inefficient hone are
taken into account, these savings are much reduced unless the
teleworker is substituting for a particularly long conmute to
wor k (BT, 1992b, CEED 1992). There is also concern that the road
space created by the telewdrker would sinply be filled by new
commuters and that the tine the telewrker saves in commuting
will be replaced by an increase in leisure and recreationa

travel .

Even nore disturbing is the considerable body of evidence that
t el ecommuni cati ons do not sinply substitute for travel but that

they have a nmuch nore conplex conplinentary relationshinp. For
i nstance tel econmunications can generate travel that would not
have occurred wthout the telecommunications |ink (Mkhtarian

1990). The devel opnment of cheaper, nore accessible and efficient
tel ecomuni cations nmeans that it possible to increase the nunber
of people in a business or |eisure network. Once the initia
contact has been nmade el ectronically the need for a higher |evel
of interaction can actually stinulate new demand for travel
(Sal oman, 1986). Tel ecommuni cations can also increase the
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efficiency and effectiveness of travel . New booki ng,
i nformation, paynent, traffic managenment and air traffic control
systens can all enhance the attractiveness of travel and perhaps
help increase the |Ilikelihood of a trip. Rat her  than
tel ecommuni cations sinply displacing or substituting for ol der
transportati on networks the evidence seens to indicate that they
can actually generate new denmands for travel and enhance the

efficiency of transport net wor ks. This synergistic or
conpl i mentary rel ati onship bet ween t el ecomuni cati ons and
transportation illustrates the real difficulties in making sinple

assunptions about the potential environnmental benefits of the
t echnol ogy.

So, while it is evident that the creation of a Iliberalised
mar ket pl ace for the developnent and managenent of utility
net wor ks and the inplenentation of innovative technol ogies is not
i nherently beni gn, si gni fi cant opportunities for enhanced
environmental sensitivity across utility sectors clearly exist.
Taken together, the social, econom c and environnental effects of
the splintering process are uncertain, and spread unevenly across

utility sectors and across local, regional, national and
i nternational space. Blanket assunptions of the evils or virtues
of the privatisation and |iberalisation of infrastructure

services is then m spl aced.
Concl usi ons

In the new infrastructure age of global-localisation the
devel opnment and managenent of utility networks has energed from
the shadows of the wurban fabric. The social, economc and
environnmental issues raised by the energence of the new | ogics
guiding infrastructure provision nmeans that the study of I|arge
techni cal systems can no |longer be dism ssed as a dull technica

exercise in tracing the inevitable evolution of technologically
st andar di sed, spatially honmpbgeneous utility networks. The
i ntroduction of conpetition between utility providers, leading to
new marketing strategies of niche marketing, social dunmping and
increased spatial pol ari sati on, has throwm the political

ram fications of contenporary wutility strategies into sharp
relief. The | essons for the study of |arge technical systens are
critical and clear. Firstly, to sharpen the focus of research
into the changing |ogics guiding infrastructure provision through
i ncreased tenporal, spatial and sectoral sensitivity to utility
network devel opnent. Secondly, to highlight the apparent dis-
connection of local, national and international policy-nmaking
nmechanisns from these |iberalised |ocal-global processes.

Thirdly, to devel op new regul atory franmeworks which safeguard the
interests of the wutility poor while maximsing the w der
environnmental benefits to be captured from new comrerci al

concerns with network efficiency.

Research into the changing developnent pathways of large
techni cal systens nust urgently focus on the tenporal contexts
shaping utility strategies. In this paper we have explored the
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shifts in the priorities and practices characterising the
evol ution of infrastructure networks in the eras of |ocalisation,
national i sation and | ocal -gl obalisaton within the United Ki ngdom
Such an approach has allowed us to both reveal the contingency of
hitherto taken for granted technol ogi cal processes and to unpack

the w der social, economic and environmental effects of the
energence of new |ogics of network managenent as illustrated in
figure 8. Wth processes of |iberalisation and privatisation of

utility services spreading rapidly across europe and the rest of
the world international conparative research has becone cruci al
If we are to develop a critical understanding of the inpact of
trans-national infrastructure networks we nust both learn the
| essons of the British experinent and share the joint experience
of globalisation. This international awareness nust be allied to
an increased spatial sensitivity to the localised effects of
splintered utility strategies. Tracing the shifting networks of
power, water and telecomunications across rural spaces, urban
zones and diverse regions is increasingly likely to reveal socia
i nequity, econom c unevenness and environmental costs and
benefits. Finally, research into these l|large technical systens
must attune itself to the ways in which the varying physical and
regul atory characteristics of each utility sector encourages or
i nhi bits technol ogi cal and commercial innovation, so fashioning
the social, economc and environnental profile of individua
infrastructure services.

The splintering of utility networks has serious inplications for

ur ban gover nance. Privatisation and i beralisation of
infrastructure provision appears to sever |inks between utility
conpani es and policy meking nmechani snms. The electricity sector is
typical. In this paper we have denonstrated how, as a new |l ogic

of network managenent energes, privatised electricity conpanies
are energing as inportant regulators of energy flows in the
territories they serve. Driven by a desire to naximse the
techno-conmmercial efficacy of their energy systens, innovative
regional electricity conpanies (RECs) are increasingly concerned

to balance local supply and denand. Accordingly, REC s are
reaching 'beyond the neter' in order to actively nmanage | ocal
energy consunption. However, rather than analysing how the

intensity of energy flows are being shaped by privatised utility
conpanies, British energy and environnmental policy makers have
tended to adopt a 'rational' nodelling approach increasingly
divorced from the operational realities of the restructured
energy sector. Typically, policy-mkers enphasise the role of
land use planning as a nechanism for inplenenting energy
policies. But this approach severely limts energy managenent
opportunities, restricting energy efficient innovation to new
fornms of developnment. Instead, it is inperative that energy and
envi ronnment al strategies recognise that RECs possess the
requisite information, know edge and finance to inplenent
effective energy efficiency and conservation neasures. Policy-
makers therefore need to acknow edge the role of RECs as
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i nportant energy nanagers and seek to co-ordinate |ocal energy
pol icy accordingly.

Moreover, locally enbedded wutility conpanies have an overt
interest in maintaining and devel oping the social, economc and
environmental health of +the regions they service and would
clearly be effective partners in local economc regeneration
strategies. Local and regional policy makers mnust begin to
capitalise on this shared interest by nonitoring | evels of access
to utility services and liasing with local utility conpanies on
those strategies likely to draw local comunities back onto
infrastructure networks. Releasing information on the use of
prepaynent neters, nonitoring of self-disconnection, encouraging
the take up of tel ephone connections anong |ow i nconme househol ds
and the evaluation of utility token nmeter |ocations could all be
useful |y pursued.

Most urgently, new approaches to the regulation of splintered
| ocal, national and international utility networks nust be
devel oped. These regulatory frameworks nust have two main
priorities, the protection of wvulnerable individuals and
margi nalised locales and the nmaximsation of environnental
opportunities. The British regulatory system is currently blind
to the social and spatial effects of the splintering process.
Consuner safeguards are limted to a package of service quality
indicators of little relevance to nmarginalised, |I|ow incone
custonmers. Motivated sinply by the avoidance of the spectre of
cross-subsidisation that characterised the nationalised era,
regul atory bodies such as the Ofice of Electricity Regulation
(OFFER) and the O fice of Water Regulation (OFWAT) are refusing
to accept responsibility for social objectives. Any notion of
‘rights' to utility services, as exists in the United States with

schemes such as the 'lifeline telephone', are absent in the
United Kingdom Explicit environnmental regulation is simlarly
| acki ng. Wi le  safeguards on water quality and river

sustainability exist in the water sector regulatory power fails
to provide any mandatory requirenent to conserve water. Equally,
in the electricity sector energy conservation legislation is
limted to nodest standards of performance. This vacuum of socia
and environnmental regulations nust be urgently replaced by a
stiffer regine. One which encourages the evolution of |ocal and
international utility networks on a technol ogi cal and comerci al
pat hway whi ch maxi m ses soci al and environnental benefits, rather
than pronoting utility poverty, uneven econom c devel opment and a
doubt ful environnmental |egacy. By developing a critical guide to
this infrastructure revolution the future study of large
technical systens has a significant role to play in this venture.
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