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Appendix:

The teleservie scenario: Since manufactumg takes place in the city and thuswe obtain fi

Pm = Puty,

w
— =yl
w - K

Since the question for the seargfirm is whether to move to the gjtthe wage change is
given by wiw'". In addition transpot cost no longe accrue Thus the relative value of
sales of the relocating firnvi&/given by

\V : wll-o
\7 - W* CC .

Therefore relocation is profitable if
v = (t~ty,)°co-1> 1.

The servie dty scenario With manufactumg in the provinces and services in the dty
we have nl* = 0 and p,, = pyty - Togethe with equation(11)this changs equation
(14)to

W _
VT = ti th/l-

Sinee the queston for the servie firm is agan whethe to mowe to the provinces the
relative wage isv'/w and transport costs are zero. Thus, the relative value of sales of the
relocating firmV/V* is given by

Therefore relocation is profitable if

Vo= (tv,)ocg > 1
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teleworking costs This would transfom the envsiond servce city into a virtual city if

not servie firms deny their employesteleworking. They might hawe an incentive © do

so if agglomeration externalities vanish when their employees telework and thereby save
the service cit
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that the agglomeratio externalities vanidh if al servie workers enga@ in teleworking.
Therefoe servie produces hawe an incentive to deny their employes this possibé use
of the information highway and thereby save thg cit

V. Summary

In this pape we hawe studiel possibe consequensefrom building an information
highway for the location d econome activity in the framewok of a Krugman(1991)
type modd of economc geograpl. We hawe identified thee alvancemerst in
information and communicain technobgy with a decreas in transportatn coss for
intermediag servicesin thefirst part andasadecreasin teleworking cossin the second.

Starting from a situaton where all producton (excef agriculturg is concentraté in the

city, bulding an information highway might induce firms as well as household to
relocae to the provinces Firms can be lured by lower wages and howsehold by the
combination of lower living costs and the possibility to keep the higher city wage. While
low communicatbn cost are necessafr for a relocaton pocessto start they are not
sufficient For serviee firms relocatonis only profitable if the fall in coss due to lower
wages outweigls the communicaton costs For householdsin turmn, lower (relative)
wages in the provinces are only acceptablefitransport costfor the ariculturd produce

are high and tho=e for industrid goods are low. If coss of living in the rurd region are

low enough, households might even move to the provinces and start teleworking, even if
the firms prefer to remain in #city. For thsto occur, the lower living cosiust at least
compensate for the costs of teleworking.

A situaton with services in the rurd area ad manufactumg in the dty turned ou to be
unstable. It is always more profitable for manufaciwifirmsto relocate to taprovinces
since wageare lower ad communicatn coss for intermediag services ca be avoided.

The modé also makes ome predictiors abou the feasibility of a servie dty whichis a
very popuar vision anong pditicians. This pattern is characterizby a concentration of
services in the urban and a spreal o manufactumg ower the rurd region. Sud an
equilibrium is only feasibk if positive locationa externalities for the servie producers
from locating close to each other are largewghto offset the gains from locating closer
to their customersthe providers & consumpion good. Withou this additional ‘@ hac’
assumptin d agglomeratin externalities the service city is nat a stabke equilibrium.
Furthermoreeven if such a technologich externaliy exists for firms, howsehold will
mowe to the provinceswheneve the informaton highway leads to a sufficiert decreasin
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Conside the city cas first: all firms and workers— excep agricultural— are locatel in
the aty. A houshotl decides to mowve to the provinces if its red income & city dweller
(city wage divided by city price level) is smalle than his red income & rurd dweller
(city wage ajustel for the st of teleworking dvided by rurd pricelevel). Definng a
new variablevy* asred disposate rurd to urban income the condition to mowe to the
provinces is given as

1-yy
. wity, w ta Pu
VH = 1y *V/ 1-yy = *y >1.
Pr  Pm Pa Py thM

Taking into account thab%lndtsmpm‘ies thpAcgn[jj*;tg\n to:

t,"
* A
2 vy =—7> 1.
thM

Equation (22) shows tha fal in ty, the cod of teleworking, increasesx/,*_| , thus making
a relocaton decison more advantageousNote however tha sud a decreas is not
sufficient to make the city equilibrium for households unstdbteansportation costfor
manufacture are large relative to those for agricultura producs and if their shae in
consumption,y, is relatively large then v; can be smalle unity even with no
teleworking coss (t = 1). In this cas the price levd in the provinces is highe than in
the city and households prefer to stay in the urban region.

Now, consider the service city scenario. All service production takes place in the city and
al manufactumg in the provinces We haw dready nded abowe tha sud an
equilibrium is only sustainablefipositive technologichlocation externalities for service
producton exist Since only service workers can make use of the information highway,

the househal decisbn to dscus is tha of a service househdl in the dty thinking o
moving into the rural area. Similarly to the discussion above, it will do so if

. wit,, W ty Tty
@) vy = w7 T T > 1.
Pa Pm Pa Py

If there ae any transportatin coss for the final outpu goods and if the information
highway will decreas the w4 of long-distane work sufficiently, the serviceworkers
will move to the rurd area. Servicéirms, hovever, wil remain in tle aty as bngas the
locationd externalities are large enough.As consequencehe servie dty become a
virtual city. While thisis an interestng oucome it is probaby more realistc to assume



-13-

[ll. Locational Patterns and Teleworking

So far we hae dways assumed that workers live in the region of their employment. The
main focus was therefoe on the location d producton. However ore of the first things
coming to people$ minds when discussing pasibke mnsequencefrom the information
highway is an increag in teleworking activity: Workers are enablel to condud their
work from home which could redue@ @mmuting activity and might even lead to
migration from citiesto the ruraarea (or the other way roundyVe will confine ourselves
to the migration consequerein this fction and dscus the workers choice of location
for housing in the sanme way as we hawe analyzel the firms’ location cecisiors above.
This is dore by reconsidemg the two locationd scenarig from the previows fction
which turned ou to be possiby stabk for firms (metropols and servie aty) and
introduce the possibility to telework.

Suppos tha the conditiors for stability of locationd patterrs derived in the previous
sectbn are met In this cas there are currently no incentives for firms to chang their
location. Suppos further tha initially al workeis live in the aea where their employer
produces. Now the information highway is set up and makes it possible for individuals to
mowe to a 'nicer’ place to live — which mears a deape place— while keepng their
occupaton and meetng their obligations va teleworking. If an individual worker has an
incentive to move the househdl location patten is sid to be unstable Due to such
househal relocaton the firm location patten changestoo. More manufactumg ouput
Is then producea in the targd region d househdl relocaton and less in the source
region. This, in tumn, influences the decisbn d servie produces who wart to locate
close to their customer base.

We asune for simplicity that only servie workers can engag in teleworkng and
manufacturig workers hawe to be physicaly present Furthermoe it is assumd that
teleworking is costly and tha firms are indifferert abou the teleworkng decisiors of
ther employeesSince there ae dso no productivity differences betwe@ bah types of
workers (teleworking and not teleworking) firms pay bath types the sane wage:
household mug bear tle coss of teleworking themselve which is modelled in the way
that the net wage for a teleworking individud is only a fraction 1t of the wage for an
employee living close to his workplaée.

5. This poses the queston who builds the information highway and howv the stk appeain the
econony agan asexpenses. Weabstrad from this point and simply assunetha servceworkers
can spend their wages eittear gaods or on the information highway.
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equations (1) - (8) and (11) could be simplified to a systen of equatios in
L, Pw, P1, Pi, W, N, Yy, Where the tilde denots the relation o city versts provincial
value for the respectie variable This systen of equatios has been solved numerically
with the parametevaluesy = 0.6,0 = 5, 3, = 4, anda, = 20 which shoutl be reasonable
values Figure 1 shows the regiona distribution o labord s ameasue for the relative
size of both regiors for three differert simulations In the first run we hawe chosen
M =0,7 and, = 1.4.In the second runyt has been decreasedte 0.5 and in the thiré,
has been raised tg= 2

Figure 1:.Communication Costs and the Regional Distribution of Labor

08

0,7 +

0,6 +

L/L*

C
44 ¢

First of all, the simulatiors shawv tha afall in the cog of communicawn leads to a less
urbanizel economy- just as it raises the inclination d service firms in the servie city
scenar to relocae to the provinces Furthermorea comparson d the differert curves
shows that with large transpot coss for agriculturd goods a decreas in cc leads to a
large relocatonto the provinces than with a lowgr Likewise, the largen, the share of
intermediaé services in manufactumg producton, the stronge is the reacton dtd a

change in communican costc,.. Overall the long-run oucome in this modé is even a
worse scenario for cities in the presence of an information-highway than the short-run.
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This outcome might come assurpri to inhabitants ba ‘servie metropolis like New

York or Londonand as a disappointmento mayoss of cities like Berlin tha see their

city’s future in becomng a servie city. A factar tha can make sudh a scenam an
equilibrium are technologichexternalities which, havever are a quite elusive mncept.
Neverthelessit is often argual tha positive non-pecuniay agglomeratn externalities

exig for certan services like researb o financid services Producton coss of these
services are said to be lower whenever many similar producers gather together at a single
place than in a situation where they produce far away from others.

We can introduce sud externalities in a rathe simple way into the modd and then
reconsider the dectn problem foraservice firm: Assuratha variable productn costs
in the ciy, wheee service firms produgin close proximity, ate only a fractionn as large
as in the provinces Then a firm which want to mowve to the rurd region, looses its cost
advantage. Therefore in the metropolis scenario equation(15)changes into

20) V' = (ti-v)9cl-ono-1>1.

Thus the smallern, implying a more importart locationa externaliy, the smaller v* .
The stability of the city equilibrium is affirmed by the exteryalit

The externaliy hasno influence onthe seondequilibrium, tre teleservie scenar. For
the decisbn d a single serviee firm it does not matte whethe it produce alore in the
provinces or is tasingle producein the ciy. A critical mass bservice producers in the
city would be necessary for positive externalities to exist.

Last, in the service city scenario condition(19)changes into:
1) V' = (ti7),)%co-1no-1>1

It is eay to see tha a smalln (large externalitie can bring v* below unity even with
transpot and communicatbn coss and therefoe make the servie dty a stable
equilibrium. Thus, a servicdty might indeed b apolicy option if only the externalities
are large enough.Howeve, compared to the pecuniary externaditieking manufactures
and consumes as well as manufacture and servie firms, the asumptio o
agglomeration externalities is probably a strong one.

So far the resuls hawe been derived from studyng certan illustrative situations To
derive the long-run oucome the modd has been solved numerically for a variety of
paramete values To ke things as smple as possible it has been assumd that
transportatn coss for industrid goods are large enoughto prevert any o the regions
from becomng the sole produce of manufactumg goods With this assumption
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From this condition follows tha the teleservte scenam cannad constitue a stable
situaton. It will always be advantageas to satisfy the provinces demand for

manufacturs throughlocd producton. By relocatng to the rurd area manufacturing
not only has accessto cheape services but also can pay lower wages which howseholds
are willing to accept since no transport costs for agricultural goods accrue.

For completenesconside the decisbn d a servce firm locatel in the provinces For
sudh afirm it is profitable to mowe to the aty if the following condition, cerived in the
appendix, is met:

@7 v = (tx"1ty,)°cg-1> 1.

As before the influence of communicatn cost on v can be sea easiy. First note that
without transpot coss for agriculturd goods it will alwaysbe profitable for a services
firm to mowe into the city and thus the teleservie scenam cannd constitue an
equilibrium. Thsresut isanalogous to the previewkenario where with, = 1 a services
firm will neve leawe the daty becaus it wans to locaie dose to its customersthe
manufacturs firms. This desie is increasd by a larger c., implying a higherv: The
larger communication costs areetighter sthe regionblink between manufactisand
services.

Lag conside the scenam o a ‘service aty’. All services are concentraté in the city
while all manufacturing takes place in the provinces. For manufacturing production to be
confined to the provincei must ke the caethat p,,t,, < pEAOt. In the sare way & above
this condition can be rewritten as
A-y)(A-u H

s t,, <tA1—(1—u)v C; 1—(1—u)v_

Thus if t, is large enough and c. is smal enough, this equilibrium is dable The
introducton d an information hghway even strengthen this equilibrium by reducing
communicatio coss and thus prices of services producel in the dty. For thes service
firmsit is profitable to mowe to the provinces if the following condition (derived in the
appendix) is met:

19) V' = (t37V),)%c0-1>1

Inspecton d condition (19)shows tha the ‘service dty’ can never constitue an
equilibrium asdngas thee ae ay transport costdt will always le alvantageous foa
service producer to relocate to the provinces to be closer to its customers.
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To male the relocaton profitable, this changin value must te large than tke chang in
fix costs which are given by*/vv. Defining a new variableand WSiv(w/w")
equation(14)we get as condition for a relocation to be profitable

w o
o (— 1-0 = (+1-vy4— 1—
(15 v = (w*) c;79 = (37 V)%~ °>1.

As long as v* <1, the servie firm will remah in the dty. First of al note tha a
necessar assumpbn for a profitable relocaton are transpot coss for agriculture
(ta>1). From equation (14)it is obvious tha only with t, > 1 the rurd wage @an be
lower than the urban wage rate With all manufactumg concentrate in the city, a lower
rural wage is the only incentive fioa service producer to relocate. From equation(15)the
effects of other transport costs whare dso easy to see. A larggy decreasesivhich

Is also a wage effecs@quation(14)shows: Tle larger transport costs fonanufactures
are the highea mud relative rurd wages be to compensa ayriculturd workers for the
high coss of satisfyirg their demand for manufacturesThe influence of ¢, is also clear:
the large communicatn coss arg the lower is V' . Hence in the metropols scenario
the information hghway will decreas the threshotl which keegs rvice firms in the
city.

Summarizng bah stability conditions fothe metropolis scenario leads to the conclusion
tha the setup d an information hghway might indeed untalane a situaton with all
servie and industrid producton concentraté in the city by loosenng the linkage
betwe@ manufacture and service firms. Howeve, it is nat clea from the analytical
discusson whethe serviee or manufactumg firms leawe the city first. This depend on

the paramete values In any case if the relocaton pocess has darted, it lead to
adjustmerg in al variables of this gener& equilibrium model Therefoe information
abou the final gener& equilibrium outcone can orly be obtain@ from numerical
simulations like those conducted b&lo

We can now ask whether other situations constitute stable locations of ecaotvitly.
Let us turn to the teleservie scenar first. We asune tha by sone historic evert all
services produatn is now located in tle rural area whereaslahanufactures production
takes place in the city and the queston is whethe this can be a stabk situation.
Manufacturng will reman to be confined to the city if p,,t,, < p;f,’m, just as in the
previous scenario. In the same way as above this can be transformed to yield

(1-y)(1-p) u

1 t,, <t—A 1-(1-py Cgl—(l—u)v_




Making we of equation (11) as well as the derived temrm for p;,llp,vI this condition
becomes after some rearrangements

1-ya-w H

3) t,, <t; 1-(1-wy Ci—(lﬂl)v

Obviousy, if ty, andt, are smal enoughandc; is large enough,sud an equilibrium is
sustainable for manufacturing. A decrease;ion the other hand can make this situation
unstabé since the falling communicatbn cod decreasgthe price of city services in the
provinces leading to lower prices for potentid manufactumg poducton there and
possibly to a set-up of manufacturing firms in the provinces.

Conside nex the service firms. An individud firm will only mowve to the provinces if
wages are lower and if the increa® in the value of its sles from lower wages is large
enoughto offset the decrease caddwyfalling demand from city manufacturers which is
due b higher communicadin costsc,. In this case ticould make profg by moving. Since
serviefirmsmalk up picesover marginhcost, they Wl chang the prie of their output
proportioné to the g change The latter is only a cdhang in wages which can be
derivad from equation (11) nating that no servie and manufactumg producton takes
place in the provinces and thus the price of manufacturs in the provinces is given as
Pmty -

w

) 5= 1

Suppos tha the numbe of firms, n, is large Then the relocaton decisbn d a single

servie firm does only have a negligible dfect on the price index of the service
composite Howeve, sine the service producel by the relocate firm now incurrs

communication costs, the price of eaclt timat arrives increases loy. The overall price
change will affetthe numbeof products sold with an elasticityg-and the firn's value
with an elasticiy 1 —o. Thus the relative value of sales of a relocathg firm V*/V is

given by
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Il. The Information Highway and Locational Patterns for Firms

The information highway isin this sction identified with a decreas in communication
costs, which can reflédifferent phenomena financid advice, for examplegiven bya
distart financid services company ard delivered by mail, might be somewhé&outdated
upan arrival. Modemn telecommunicatio techniqe decrease this delay cod through
almog instan delivery. Also a remoe onsultng firm delivering orly a written report
get less of its messag acros than ore tha can dscuss critical issus in video
conferences Here dso daes the information highway decreas coss from lost
information. As a lag exampé @nside remoe diagnoss and troubleshootig o
producton equipment This reduce outpu lossdue to a quicke reacton and decreases
the diagnoss cod by reduchg the neal for repar personnkto travd to the defect
equipment.

As discussd above the information hghway makes distart producton d services less
disadvantageou$Ve will discussthis effed here in the contex of a short-run equilibrium

by analyzng the stability of three illustrative, albet somewhéa extrene scenariosThe

first situaton to be discussd is a concentratia of manufacture and intermediate
producers in the city witorly agriculture remaimig in the rural regon. We cadl this the
‘metropolis scenario’. Next is a situation where intermediate services are produced in the
rural regon and manufactures in #haty. We cal this the ‘teleservice scenario’. Elast
situaton is just the opposite intermediate are being poducel in the daty and
manufactures in the provinces. This constitutes the ‘service city’.

It is assumd tha the econony has arrived at one of thes scenaris for reasos not
discussd here Sud situaton is sid to constitue a short-un equilibrium if it is
compatibé with the regiona patten of manufactumg productian as given in equation
(4) and if no servce firm has an incentive to move to anothe region. Note that several
equilibria are feasibk in principle, possibly also with laba and firms 9lit between
regions in a different way than discussed here.

Conside first manufactumgin the metropols scenar. This ctor is concentradidn the

city and expors to the provinces Sud a situaton can orly constitue an equilibrium if
Puty < p;:fl’c’t , 1.e., if provincid consumes buy the aty goods in spite of transpot costs
insteal of producngthe industrihgoods for the potenﬂizp)riceip;fﬂteir own region.

Using equations(2), (1), and their respectie @unterpars for the provinces as well as
taking into account that no sereiproduction takes place in the rural area, this condition
can be rewritten as:
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o-1+u 1-0

1— . .
, - PPy e, By Oyt YW i py <typt
! 0 otherwis ’
8) +0-1+1 * * *1- . *
. = PoP;] 20T By Oyt YW T " if Py <typ,,
0 otherwis

Labor in both occupations must sum to the total labor force in this region:
9) L=1L+Ly

Equations(1)-(9) describe the citys economy and yieldsolution conditional orL. The
samre gplies to the provinces excep that equation(9) changs to L = LT + L;,l + L;
and L; depend on agriculturd production We assune this scta to be perfectly
competitive and to be characterizé by constam returrs to the only input laba. Withth
11—yl eshaeof totd expenditue in eat region gang to agricultue and transport
cost for agricultue such thatp, = tAp; , tke labar force employed in ths sctor can be
derived as
10) L, = (1-yL Ldzvwt

AW
Perfe¢ laba mobility betweea regiors will assue tha red wages in bah regiors are
equal. Usingp, = t,p, ,real wage equality implies that

W - *
) — =ty (pu/Pi)Y.
w
Last laba employeal in bah regiors has to sum up to the totd laba force which we

normalize to unity:
(12) 1=L+L".

Equations (1) - (9)and their respectie counterpas for the provinces descrile the
equilibrium togethe with equations (10) - (12)They could —at leas in principle — be

solved fa all variables® yield the long-run equilibrium. Howewealthoughthe modéis

fairly simple it is alrealy too complex to accomplié this. Therefoe the modé is only

solvad numerically at the end o the following secton to dscuss effects of parameter
changes like a decrease in communication costs on the long-run outcome. Before turning
to thee simulations though, we will follow Krugman (1991 in studyng some
illustrating situatiors by asking undr which conditiors thee can constitue eyuilibria

and what consequences the introduction of an information highway has on them.
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3) WLM = (1—H)I0M(XM+YM)-

Demand functiors for the manufacturd good poducel in the city can be derived from
utility maximization as:
ywlL : .
— if <t
4) yM = p|\/| pM MpM; XM = tMpM
0 otherwie 0 otherwise

it typ,, <Py

This discontinuiy in demand functiors for manufacture is due to the assumptios of
transpot coss for and hanogeneiy of manufacturd good produced in either regn. As
soonas imported good becone cheape (taking into accoun transpot costg than those
producel in the own region, cemand will switch and viceversd' The services ®cta,
which produces the intermediatesconsiss of a variety of firms producng incompletely
substitutal® services unde monopolistc competiton. With fixed cod of service
productiona, >0, ead firm produce srvices for the own region (y;) as well as for
export ). Contrary to manufacturing, @fservices sector uses only labor as inpatal
costs for each firm are given by:

TC, = w(a, +B,(x, +Y,)).

Sineelabor is perfectly mobdbetwe@ occupations, the wage ratemud bethe sarein
al occupatios within a regon. Profit maximizing implies that prices arseé as mark-up
over marginal cost:

G p(l-10) = Bw,

and a zero profit condition determines the size of service producers as
a

(6) X ty, = (o—l)gl.

Due to the zro-proft condition all revene from servie producton gees to laba as

wages:

7) Lw = np(x +y,).

The demad for each singd variety of the intermediatgoodcan be derived fran the cost
function of manufacturing firms and the price index for services(1)as:

4. In principle the incontinuities could be avoided by introducirg a variety of industrid goods
produced undemonopolistc competition However, ths only increases tamodd complexity
without yielding any insight beyond that aldyaderived byKrugman(1991).
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price of manufacturesand U utility. With thes preferencesy is also the shae of
manufactures in consumeétsta expendituravL. The latte is given by the wage ratev
times the total labor force employed in they,dit

Manufacturng firms produe@ their outpu from laba and a variely of differentiated
intermedia¢ services The® services are aggregaté by a CES technobgy into a
composite with the following preindexP, wherec > 1 is the elasticity of demand for a
single variety:

w P, = [npll‘cl+n*(ccp|*)1—°|:|1/(1—0.)

The aty produces varieties of services which in equilibrium are sold at the sane price
p. Similarly, the provinces producen” varieties and sdl them at a price p, . Howeve,
using services producel in the othe region involves communicatn costsc.. Thes are
assumed to takthe form of Samuelsors iceberg transportation cost, wléne costs are
incurred in the produce. Of each inforneaitiurit broughtonits way onlya fraction 1£,
arrives We will assune later tha the information hghway entes the modé via this
communication cost by decreasiggand therefore making location less relevant.

Ead manufactumg firm can produce goods for the sarre region (y),) and for expot to
the othea region (xy), in this cag the provinces Howeve, since the outpu goods
producel in bah regiors are identical in equilibrium eithea both regiors produe their
own manufacturs or one of the regiors will becone the sole produce of thes goods.
The latter will take place if transpot cost for manufactures,, (which are also assumed
to be of iceberg form) are lowehan tre price difference betwe@egood manufactured in
the city and those produced in the provinces.

Producton d industrial goods takes plaby combinng laba and intermediates using a
Cobb-Dougla techniqee with intermedia¢ sharey, where 0 < p < 1. There ae variable
costs of produatin d 3, > 0 input units per outpaiunit. Then total costfor a firm in this
sector are

TC, = PLWL=HB,, (X + Yi)-
In equilibrium price equals marginal cost:
@) Py = ByP Wik

Sinee factors are paid their margina product, (1—p) of the revene goes to labor
employed in this sector:



—3-

highway, the modd is extendd in a seond st to allow for the caase where service
workerscan use the informatininfrastructue to work fram their homesin a distamfirm.

This is the situation typically undersbod as teleworking. The modd modification thus
captures the consequences of the information highway for the location of households.

The papeis organized as follows: In the first section the madsdructure is derivk In
secton Il we analyzefeasibility and stability of sone illustrative short-un equilibria for
the location d firms when an information hghway is being build and dscus long-run
effects by mears of numericd simulations Secton 111 derives the spatid consequences
for household location when teleworking is possible. Section IVconcludes.

|. The Model

The mode] which is bas& on the monopolistc competiton framewok proposel by
Dixit and Stiglitz (1977) is a variart of the eonomc geograpl modek introducel by
Krugman (1991 and later extende for exampé by Krugman and Venables(1995).
Within this framework our economy consists of two regions: an urban region — the city —
and arurd region —the provinces — which spars the remainde of the eonorny. In bah
regiors two sorts of goods can be producedidenticd manufacturs or industrid goods,
which are producel from laba and a sd of intermedia¢ goods with constamreturns as
well as thes intermedia¢ goods which are producel unde monopolistc competition
from laba. The intermediate goods are thoughtie descrilig productian services like
consulthg, accountng, researh, information services etc. A third good,agriculture is
producel only from laba with constam returns We asune tha an agriculturad sector
only exists in the provinces, not in theycitabor is perfectly mobile between all regions
and accupationsin mod of the pape it is assumd tha workers live where they work
which excludes commutng a teleworking. We will relax this assumptn lateron for a
short discussion of possible consequences from teleworking.

To keep the modé as smple & possible producton technologis and peferencs are
assumed to be the same in the urban and rural region. For ease of@xpdsithe city
Is describé whereve possibé belov. Analogots conditiors hold for the provinces The
three sectos agriculture manufacturesand intermediate are denotel by subscriptsA,
M, andl, respectivel. Where present, rural variables are denoted by an asterisk.

The city is populatel by representati® consumes receiving orly laba income Their
preference for agriculturd and industrid goods are given by a Cobb-Douglas
expenditure functiorp&ﬁyp‘,(ﬂu h 0<y< 1 wherep, isthe price of agriculture py, the
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influences on traffic and transportatin. When thes technologie emerge in the 1970s,
they were sea as a possibé substitue for commutirg and businesstraffic, promising a
reducton d congesion poblems.ZTh”S, alarge pat of the literature is concernd with
teleworking and video conferenang. The eanpiricd evidene éou thes technologies,
however is mixed. The demanl for teleworking as well as video conferenang hes been
rathe low so far, partly due to unfavorabé staf attitudes (cf. Bertuglia and Occell,

1995).

Howeve, from Lenin's phantasis to the airrert discussbon abou Berlin the location
decisiors of firms and lessthos of household are the focus of attenton. Peope like
McLuhanandUngersargue thainformation technology leads to a change indleation
of economt activity, bringing to an end the @ncentran d this activity in large cities.
But this is only one one view: Quite contrary to this positin, pditicians, for example in
Berlin, propagae the ided of a ‘service dty’ as god of econome policy, also made
possibé by the advance in information and communicain technologiesBy this they
mean a city dominated by a concentrabn d servie secto activity, having in mind the
concentrabn d financid services in London a New York or othe (well-paid) service
activities which sere @ input fa industrial @ othe servie producton. These opposing
views about the future of cities motivate this pape

The focus on services as an input to industrid producton is reflectal in the model
presentd in the subsequersections The bast modd describs a Krugman(1997) type

econony consistng d two regions city and povinces with two (main) sectos of

production manufactumg, which produces goods for househal consumpton, and
serviceswhich are inputs for manufactumg. Thes services form the main focus of the

analyss as we will i dentify the information hghway with a decreas in communication
and coordiniaton coss involved with dstart service producton. Thus the information
highway has the effed tha distane betwea servie produces and their customers
becoms less relevant This is the main effed to be discussd in this papers.3 In addition,
since 'teleworking is discussd qute heaviy in connecton with the information

2. This reminds one of the ealy days of the PC, when it was commony assumd tha computer
technology would lead to the paper-less office.

3. While sharirg the motivation this pape differs considerabt from Gaspars and Glaesers
(1996 recent discussiodf ,Information Technology ad the Future of Cities". In their model
cities are a mears of reducirg the fixed cost involved in face-to-fice interactions.
Improvemens in telecommunicatios technoloy lead to substitution of face-to-bce by
electronc interaction on the one hand ard to an increag in frequeng of conta¢ between
individuals possibly resulting in more face-to-face interactions. The overall result then depends
on the question which effect dominates.
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Throughout the twentieth century there ééeen recurrent phases whanprovements
in information technobgy were though to lbring abou the end d the city as a
geographichagglomerattn d peopk and firms. In the 1920 Russia constructivists
demandd the dissoluton d cities like Moscown as “the moden city is a produd of
mercantile society and will die together with itMi(iutin, 1930, 56) Cities and countries
shoutl merge through an extensie netwok of linea settlementsmade possibe by
moden technobgy as envisioné by Lenin “At the presehtime, when the transmission
of electricd enery ove long dstance is possibé axd when the technoloy of
transportatn is improvel, there ae absolutey no technicéd obstacls to resettlng the
populaton more or lessevenl over the entire country, and still taking advantag of the
treasue houss <iene and art which have for centuries accumulatd in orly a few
centers.!

While thes socialis phantasie are plannng poblems later prophes regarde the
dissoluton d cities as smethng to happer even without governmen intervention In
the technology-obedignl960sMarshdl McLuhanprophesié the famous ‘escape from
New York' — also mack possibe by moden technology. Nowerdayswe seen to be in
ore of thee phass again The German architectOswatl Matthias Ungersregard his
own work as a “despera dtemp to resurret urban place$s at the “end d the
technologichcentuy with supe bits and bytes information hghway, Internet and CD-
ROM”. (Ungers 1995. Meanwhik severh Cassandmwam tha the cente of Berlin,
which is currentl being filled with squae miles of office spaein a mnstructon boan
as heary as lag seen in the 1870s will be aghog town after completon — become
obsolete by e-mail, video conferences, and teleworking.

So far the hypawithin economics the spatial consequences of technological advances in
telecommunicatiomand computing have sorfeoundlessinterest, adif so mostly at the

leved of economc and regiona policy (e.g.,OECD, 1992 which led the OECD to the
concluson tha ,,nobody knavs how information and communicain technologis will
influence the way peopk ad firms use space. (De Michelis 1995, 12 This is rather
astonishng since the adopton d technologis as well as the choice of location follows
largely economic incentivedvailability of new technologies per se does not necessarily
have economic and locational effects.

Furthermore mod of the econom¢ work on pasibe consequence from new
information and communication technologies focuses on a single aspect, namely on their

1. Cited according tMiliutin (1930, 61).
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