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| would like to talk about teecommunications and the ‘ Death of Distance’, a concept | will
explaininaminute. Much of what | am going to say is based on apaper “ Tdecommunications, Cities
and Technologica Opportunism” published in theAnnal s of Regional Science (1996). Should any of
you want the full two-hour presentation, it is available in the journd verson.

The Great Expectations

Thefirg thing that we need to do istry to identify the mgjor issueswe should talk about, and |
like to talk about the greet expectations, many of which are nurtured by the media. Here we must
mention “The Degth of Distance’, the cover story of The Economist (September 29, 1995).

Distance does not play a role according to The Economist, and hence some ‘great
expectations are envisaged. We can tak about a ‘ nonmobile accessibility’ which is congestion free,
pollution free, accident free, and dispersed urban settlements noted by the previous speakers. Wecan
talk about agloba economy, globd cities, and globa villages, and we can talk about theinformation or
knowledge society, al those great  expectations that would emerge as telecommunications become
more and more commonplace. In my view if distance is dead, we need to ask the question whether
thereis gill arolefor cities, and if thereisarole for cities, what are itsimplications for transport.

Some Definitions

A brief set of definitions is in order. There is sometimes a confuson between the terms
knowledge and information. Information is redly the collection of bits which have some meaning to
someone. Knowledge is the accumulation of information which alows us to make choices, unlike
information. So information can just beahard copy or diskette that has someinformation onit and that
has a meaning for someone, but it is not really knowledge.

Another term istdlecommunications, a set of technica facilitiesand serviceswhich dlow usto
communicateinformation dectronicaly. Teematicsisamarriage of telecommunicationsand informetion
systems or computers. There was an dternative term suggested in the early “80s of * compunications
that did not redly catch on, and telematics which is originaly French iswidely used. Technology isa
collection of hardware and serviceswhich areadopted by asociety. A variety of adoption patternsare

39



evident and divergty isthe name of the game.
Thelssues

We hear, cartainly inthe media, and to some extent in professond discussions, about thespatiad
effects of telematicsin the information age. There is much confusion about geographica scdein this
discusson: the intrecity scae, theregiond scale, and the global scale; we need to be aware of it and be
cautious about what we are in effect talking abouit.

| would like to present some gpproaches to the study of technology in the city. If welook at
the literature from the 1960s through the 1980s much of the discussion was focused on the dichotomy
between the dispersion and concentration. Will telecommunications bring about dispersion or dissipa-
tion of the city, or will they increase or strengthen concentration? It seemsto me that thisisredly too
limited away to pose the question because there seemto be at least two intersecting processes. Oneis
the digpers on/concentration dichotomy, primarily at the urban and regiond scdes, and the other isthe
globdization versus|locdlization dichotomy which may takeeffect a dl scales. Theintersection between
these resultsin adiveraty of effects. What we need to do isnot to try to find a generdization of what
will happen or what the bottom lineimpact of telecommunicationswill be. We need to understand what
arethefactors affecting teddecommunications’ impact and what arethe potentia benefitsand cogts, which
arelikely to be very diverse. The concept of diversity will be repested in my lecture.

The ultimate question thet we face in the present context is:

i) How different will the urban world be, and what arethe implicationsfor transportation
that we will need to cope with?

To respond to this question, some additional issues must be studied:

i) What are the underlying assumptions in the debates concerning globdization,
localization, and dispersion concentration effects?

iif) What are the socid implications, who benefits from them and who loses?

iv) Are there any policy tools which we can wisdy use in order to obtain the objectives
that seem to be desired?

Asresearchersin thefields of trangportation, technology and urban systems, | suggest that we
aso address the following two questions:

V) Should we expect a single impact of technology? As | have dready hinted, we
probably should not.

40



Vi) Do we need a new research paradigm to study the impacts of telecommunication on
cities and transportation?

The present context will not allow us to address dl the above-mentioned questions.

What | am doing in this lecture (asin the paper | cited) is very much speculation. | have not
done in-depth andyss and quantitative, empirical research in these areas, so | can talk about an
interpretation that | give to the extensve reading that | have done in thisarea. | dso might try to be
somewhat provocative in this session to feed or nurture the discussion in the next couple of days.

Let me very briefly respond to the last two questions and then go on.

| certainly think that we should not expect a single impact of technology, and as | have noted
ealier, variety isthe name of the game.

A very interesting question dedl swith the need for anew research paradigm or can welivewith
what we have. | would like to recommend avery good book, by Stephen Graham and Simon Marvin,
Telecommunications in the City. Itisan excdlent review of everything that has been written in this
area. They recommend a new research paradigm, or the need for anew research paradigm, claming
that previous research paradigmswe held for studying urban structure and urban transportation do not
fit the Stuation where tdecommunications redly introduces totaly new notions of time and space. |
choose to disagree with them. | think that the notions that we have, as| will explain, or the paradigms
that we haveto ded with these notionsare sufficient, and that we do not redlly need to throw everything
away and start al over. So let metry to answer in more detail former questions.

The Dispersion of the City

The city is basicaly a transport-based phenomena. City structure and transport technology
have been married together snce the days of thewaking city and certainly sincethe introduction of the
automobile that brought dispersal to suburbia. Telecommunications, dong the same ling, may bring
about further dispersd, into exurbia. But what | find isthat travel timeisto a gresat extent acongtraint
on how far people are willing to go. People want to, or have to participate in urban activities such as
work, maintenance, and leisure, and athough we see much suburbanization going on, thereisalimit to
how far people are willing to go. | think Genevieve Giuliano referred to it this morning. On the one
hand, they want the amenities of rurd life styles, but they dso want the opportunities offered by urban
life, beit shopping, work opportunities, or leisure activities. So they will not relocatetoo far away from
the city. The process of suburbanization was clearly facilitated by trangportation technology.

Now we return to the question: will telecommunications change the city? The information age
logic taks about the trangtion from manufacturing to knowledge and informetion, and from
trangportation to telecommunications. So we haveavariety of tele-activities: telecommuting, teleshop-
ping, tde-learning, telemedicine, and ‘tel€ what have you. We aretalking about avariety of concepts
that have emerged to describe this nonmobile accesshility: cyberspace, thevirtud city, therurd wired
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society, or the dectronic cottage, much of thisjargon taken from the sciencefiction literature. Thelatest
in this series is *hypermobility’. So we have dl of these notions of what is going to happen. Peter
Drucker said in 1989 that within 20 years commuting to the officewill be completely obsolete. Twenty
years have not yet passed, but we observe little dissipation of the city. Some of the reasons are
discussed below.

The Underlying Assumptions

Let uslook at the assumptionsthat underlietheinformation agelogic. | think that therearefour
assumptionswhich need to be discussed. Oneisthe primacy of the information economy. It suggests
that we are moving into an age of the information or knowledge society where everything will be
information, and thereis a subdtitution of information for materiad goods. Wewill not eat anymore, we
will just consume information, and | will refute this assumption in aminute with the support of some
numbers.

The second assumption isthat of subgtitution of telecommunicationsfor trangport, namely that
the more we consume information, the more we work with information, and use information for leisure
activities, the more we can reduce the demand for trips, because the information can reach us by
telecommunications and we don’t need to trave to the store or the cinema and so forth.

The third assumption is thet there is a ubiquitous supply of tdecommunications. Truly, the
dynamicsare such that increasingly we have td ecommunications available dmost everyplace. But, itis
not completdly true, asthe economicsof tdecommunicationswill preservethe spetid variation, inpartin
access, but more so, in quaity. Urban centerswill dways have better telecommuni cation facilitiesthan
rurd areas and the farther out you go, asthe economics of telecommunicationsimply, suppliersare not
likely to facilitate the same quaity and quantity of telecommunication servicesasin areasof high demand
dengty.

The last common assumption is that there is a prevailing preference for spadous living
conditions over urban living conditions, again as Genevieve Giuliano has noted earlier, | am not sure
how widespread thisisbut thereisaclear preferencefor suburban living. Theassumptionimpliesthat if
given the choice, households will relocate in the periphery.

Approachesto Technology

Given these assumptions, we can take a supply-sde view which is very much technology
driven, looking a technology in the sense of atechnologicd fix. We have a congestion problem, we
have an air pollution problem, so let’ s telecommute and we will solve these problems. The notion held
by many suppliers is that they have the ‘technology to fix', and they often believe that supply drives
demand. If we supply al of these facilities and services, we should expect a change in demand.
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The demand-sde view looks a cities as very complex sysems. Asde from economics,
employment and transportation, cities have some other problems as well, such as the qudity of the
environment, poverty, crime, hedth, congestion. Theintengity of these variesfrom one placeto another
and over time. If we take a behaviord approach, and thisiswhat | strongly recommend, and try to
understand the behavior of households, the behavior of firms, and the behavior of palitica ingtitutions,
wewould find that the ability and desireto usetdlecommunications, or other technologicd fixesto save
urban problemsarenot so clear. Theintroduction of new technologiesinto complex socid systemsand
indtitutions is hampered, among other reasons because it is not clear that such fixes bring immediate
remedy and change.

Cities will change very dowly because they are very complex systems; they are a mix of
activities. | think that Sassen hasnicdly stated that the globa economic and theloca socid and political
forcesshapethecities, soitisnot just the globa economy that will changethecities. Theloca palitica
and socid forees, very much localized, are aspowerful asthe globa economic forcesin changing cities.
The city has multiple functionsand amultitude of players, and hence no smpleand fast changes can be
expected. Evolution is more likely than revolution.

We have another view of the urban future and technology that isbrought forward by architects,
who play amgor role in the town planning arena. Genevieve Giuliano has dready made some com:
ments about how architectsview theworld, let me continueinthat way. Architectsoften hold views of
idedlized design, of what can be or should be done in cities and they tend to overlook the palitics of a
location, they tend to overlook market forces, and they tend to overlook the dow changesinthe tastes
of people. Let me show you two architecturd designs, one out of a1922 story, “The Contemporary
City,” by LeCorbuger: Therearehigh-risebuildings, the trangportation system of surfacevehidesisin
underground tunnels, and what you see in between the buildings are airports, as he envisoned small
arcraft asurban vehicles. Thisisoneform of idedized design of what the trangportation age will bring
about and it has not materialized.

Likewise, the city design titled “The Plug City,” by agroup cdled Archigram, showswhét the
telecommunications city will look like. 1t isal connected with ultramodern structures. | have not seen
those around, and they certainly do not fit what we have heard this morning about the neotraditiona
design of cities. Sol am afraid that architects viewsreflect what they think should be or would benice,
but not necessarily what conforms with the actua processesin the city.

The Persistence of Cities

If we try to summarize what | have presented up until now, the idess of a ‘virtud city’
characterized by ‘nonmobile accessibility’ are nurtured from anumber of directions. Oneiswhat we
cdl the utopian futurism literature, which on the one hand isasciencefiction literature, and on the other
hand emanatesfrom futuritic architectura images of the city. Another source comesfrom thenotion of
the‘ demateridization’ of society. Thereissomevery interesting evidencethat inthe aggregae materids
use is declining, but it is declining in share not in quantity, and it is very important to make that
digtinction. Nevertheess, thisnotionisnurturing thevirtud city concept. Therearedso many (industry)
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interests who suggest that the city will be different and that we need to invest in technology. The on
going process of globdization of the economy aso often suggests mgjor changes in urban sructure.
But, it does not necessarily mean that dl citieswill change and that such changes be of smilar vein.

So, we may talk about the persstence of cities. | think that centraity and agglomeration econo-
mieswill continueto play amgjor role. Being located closeto other services, other providersof smilar
or complementary nature will continueto beamgor drivein thelocation decisons of economic activi-
ties.

| would like to discuss briefly the production and consumption of materia goods, and the
concept of demateridization as part of the notion of the subgtitution of information for materia goods.
In my view it is not taking place, and let me demorstrate this. | would go back to a 1968 paper by
Wolman, published in the Scientific American, where hetaked about the metabolism of thecity. Inan
hypothetica city of one million resdents, Wolman showsthe materid input and output of acity (weter,
sewage, food, refuse, energy, pollution etc.). He shows, for example, that 2000 tons of food enter the
city and asmilar amount of refuseleavesthe city daily. Likewise, cod, ail, natura gas, and motor fuel
enter the city, and leaveit in the form of particulate matter and air pollutants, and so on.

So much of what isgoing onin the city isactualy materia change from oneform to another and
thiswill probably continueto beso. Let mevery briefly demondrate thiswith afew more numbers. A
decade or two ago, we heard that one of the outcomes of the telecommunications or telematics
revolution would be the trangtion into the "paperless’ society. That has not happened because
smultaneoudy with the advent of telemetics, the photocopying machineswereinvented and popul arized.

The photocopying process “ produces’ paper in the sense that it significantly increases the amount of
paper consumed in conventiona white-collar activities. The worldwide growth of paper productionis
much fagter than the growth in population (some 4.6 percent annua growth in paper production).
Peaper isnot just used for information. Paper isalso used for packaging, but much of it, and | think an
increesing share of it, is used for information. The ideathat the information will be stored on magnetic
media and ingde the computers and that we will not hold hard copies does not seem to work; it was
certainly a premature and wrong assumption or forecast.

Paper needsto be transportedin cities. A quick look at freight movement statistics showsthat
goods movement has grown between 1950 and 1990 by roughly fifty percent in ton miles ddivered,
and that between 1960 and 1990 there was more than athreefold growth in urban truck vehicle miles.
Much of it is, | think, the result of arising standard of living. We cornsume more products and these
products need to be transported from one place to another. Even if we use teleshopping, and do not
travel to the store ourselves to pick up the goods, someone travel s to distribute them to usand others.
Thevehiclemileageis4till produced. Most probably, it may be done more efficiently than when we do
it with our own private automobileswith an occupancy of 1 or 1.1. But then the question iswhether by
the risng sandard of living and the qudlity of life that we want, do we aso demand higher levels of
sarvice of the ddivery system?



Do we expect and demand speedy ddivery? That may be counter productive to the efficiency of
digtribution systems.

We should dso look at some employment forecads, as a preview to the discusson of
telecommuting in this conference. We tend to think that jobs are more and more footloose because
they can tdecommunicate. Thisistruein part for some jobs, but certainly not for dl. if welook at the
forecasts produced by the Bureau of Labor Statistics (BLS). According to a recent article, BLS
forecast a growth in employment between 1992 and the year 2005, of atotd of roughly 26 million
people. Roughly hdf of themwill bein the 30 largest growing (as opposed to fastest growing) occupa:
tions. Examining each of these 30 largest occupations in this 13-year period, we find that of the 13
million jobsin this group, 87 percent will be what we cal “location dependent” jobs. | do not believe
that within this period we will have brain surgeons or nurses who telecommute. The largest growing
occupationsinclude s espeople who need to bein placein theretall industry, registered nurses (3/4 of
amillion), cashiers, generd office clerks, truck drivers, waiters, nurse’ saides, janitors, and so forth—a
very large number of jobs which are clearly location dependent. The first occupation which is a
candidate for telecommuting is system andysts and they are ranked in 10th placein thelist of growing
occupations. If you look at the grand picture for employment changes, we are not in theright trend for
more subgtitution of travel, but instead less subgtitution of travel. We need to consider thefact that the
cost of distance of traveling will be quite persstent.

The lagt point that | want to make is the one of network flexibility and its implication for
location. Wearein anetwork society and wetend to usetheterm of flexibility particularly in reference
to telecommunications. But flexibility may not be so Smple a concept. We are a network society
because we rely on water and sewerage networks, and transportation networks which include roads,
ral and ar networks, and telecommunication networks, of course. These, combined, have brought
about the concept of the network society. Location decisons are very much affected by those
networks; we cannot locate where we do not have water or where we do not have sewerage, so thisis
one congraint on our location But the generd beief isthat the more flexible networks are, the more
flexibility we have in our location decisons; | want to clam just the opposite. True that telecommuni-
caions are redively flexible networks. We can literdly put a university or a research center in the
middle of the desert and provide it with a satellite link and have dl the information transported to them
with no problem, so they are very flexible.

Theargument that | want to make isthat location decisons are determined by theleast flexible
elementsof the network, and | think that in the context of cities, theleast flexible dements of anetwork
arearports. The nodes of the airline network, which we cannot move or expand very easily because
they impose certain requirements and congraints like land requirements, lead time for implementation
and severe environmenta impacts. Thisis one reason why exigting citieswill continue to flourish and
teecommunicationswill have avery margind effect, becauseit is theinflexible dementsthat determine
location.
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Technological Opportunism

Much of the great expectations of tdecommunications and cities builds upon what we cdl the
technologica determinism schoal of thought. | do not believe that we should use or accept too much of
thistechnologica determinism. Jean Gottmann has said, “It dl depends on what people decide to do
with technology, it isahumanized or socia technology.” We should focus on the process and outcome
of the adoption of technology. We should thus search for the dternative to technologica determinism.

Tdecommunications are afacilitator of change, but do not in themsdlves create change. The
changein citiesis generated by a variety of other factors which we have caled location factors.

| think that we need to look a two different schools of technologicd “isms’ as dternativesto
technological determinism. We need to understand the concept of technologicd ‘ possibilism’, whereby
technology fadilitates change, and the onethat | like and would liketo develop isthat of technologica
“opportunism”, the process by which agents seize an opportunity to usetechnology inaway which suits
them well. Opportunists seem to be ardatively smal group in society, SO we are not going to seea
magjor change of urban cities, but we are going to see these research centerswhich arebased on ahill in
the middle of the Rocky Mountains or in other unexpected places.

The factors that affect the impacts of telematics on cities can be divided yet another way, by
digtinguishing between knowledge activities and information activities. This will result in another
classfication of types of cities.

Some cities are knowledge cities and they include university and research and devel opment
towns like Cambridge, Oxford and the Japanese Technopolis. They aso refer to cities with mgor
cultura centers and government centers, aswell asworld cities. Thereisanew term, coined by David
Batten, that refersto network cities. Wedso havetheinformation citieswherebasicdly informationis
being processed but not whereit is produced or consumed. Herewefind back- office activitiesthat we
seein many cities, sometimes in the mgor cities, but very often in periphera areas. They do the back-
officeactivities of theinformation economy, and these gppear at the urban scale, in some placeswe see
the neighborhood with the back- office activities. But, dso a theregiond scale (and even a the globa
sca e where suddenly the back-office activities are being done in the Caribbean somewhereor in India)
rather then close to where the informationis produced and used. Dueto thetime congtraints, | will not
dwell on the two other types of cities.

Conclusions

What | am suggesting is that we should study the impacts of telecommunications (afeciliteting
technology) armed with the concept of technologica opportunism. 1t may dlow usto understand how
big business and industry change from a single plant to the multinatiord; how governments ded with
technology in different ways a different levels, and most importantly | think, how individua entrepre-
neurs exploit technology to reduce the costs of distance in location decisions.
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Entrepreneurs find fantastic opportunities to develop activities which could not be done 10 or
20yearsago. My favorite exampleisof asoftwarefirm that islocated in my own city in Jerusalem that
works soldly for the Japanese corporate market, producing software in Japanese in Jerusdem,
(Sdlomon & Tsairi, 1995). Why? Because there was one young person who identified an opportunity
and decided to develop this particular software house, wherehedesired to live (Jerusdem). Much of
the communication between the market and the producer isby telecommunications, but they also need
totravel onoccason. The need for face-to-face communications eventudly led to the establishment of
mutua liaisons, S0 there are some Japanese in Jerusdem and some Isradis in Tokyo. This case
exemplifies the notion of opportunism that could not have been redlized ten years ago. But does that
mean that Tokyo will dissipate becauseit isrunning business globaly? Most probably no. Tokyo will
persist because the bonds holding it together are independent of telematics.

Tdecommunications can be used by entrepreneursin so many different ways and we will see
more and more of it. We will not talk about the policy implications, but these should be a target of
some studies, dong with various other sudies on the behavior of entrepreneurs in the face of new
technological options.

In conclusion, cities depend on multiple networks and not just telecommunication networks,
Technologies of trangportation and telecommunication are complementary more than subgtituted. We
need to redize that the demateridization may be true in the aggregate, but there is a great and rising
demand for materid goods, and they need to bemoved. Citiesare much more efficient than dispersed
settlements, and telecommunications open new options for very diverse gpplications. There is a
growing rolefor opportunistsin al this. We also need to remember that socid processes are dow and
thus urban changes are not revolutionary.

So if wego back to the opening statement taken from The Economi st, that “ suddenly distance
no longer mattered”’, | choose to disagree. Didance is dive and wdl, but changing in character,
gretching for some (opportunists), but persistent for others. Most of the citiesthat we are going to see
will be very amilar to what we have today. | think that what The Economist did was a premature
pronouncement of the desth of distance. Digtance is staying with us.
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