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T heam ofthis pgperis to dravatiatiaon o the roke of lbcal industrial netnorks
in a reganal develpmeantproess. W e build a ae regan model in whidh we inves:
ticae the aaditias that make bbal netnorks arise distinguishing betinean span
teneas and sustained netnarks. A aoounting for the div erence betineen inaompete
and Tull coadinated ageamats anag.. ms we esteblish the values ofparameters
that allov Tor the rise oF eech tpe of netnarkk Finally we arge an the pasitive
a ects that lbal netnarks yields o the regaal intermal product, makingofthan a
reliabk suppatiorte regaowl ecnanictade o .
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1 Intoductian

A sitis often argued the riegaal distribution of industrial activities insice the Euro
peanU nian (BV ) is notunifam (seeh mii 1999). Indesd itdisplays lExge aress inwhidh
industrial dLsters of ..1ims anaaniate. [ Fae degps insice the structure of the Euro
pean distars, tho man structural forms gppear. 0 ne pe bds ike asimpke physical
agpomeration of autonanaus .. 1ms in baunded aress (eg  \arias divarsi..ed dties as
L axdon | ewY ark P aris), whi e the athertype gppears as atam ofcoadination deviae
anag..ms. In the seaod cee dusters are endoned with varias inter.. im ageni-
zatias. A n exampke of tis seaod kind of dLsters are the industrial netnorks \WWhidh
incluce thell arshallian industrial districs.

W e anatrake auranalysis an this seaond kind of dusters since they disply intex
esting features as bl fams ofeggomeratias. |ndead they seem o toster theeaonamic
deelpmeantoftte balaevirmomattinvnwhidh tteyaresettied. A Bwstylized fcts help
in supporting this statemant 0 ne of the mostimportant e studies is the eaonamic
raconvarsian of il aless (0 ECD 199 6and Cade and il agan (1998)). TheW eBh D evel
gomanth gacy (the agancy in darge of the reorgenization of the industrial activity in
W aks) acoomplishes its tesks by sustaining the aeation of kbl netnarks of.. ims inarder
o make than the preferattial supplias ofmultinatioal subsidiaries. A similardedsian
hes albo bean adqpted by the Eurgpean U nian, when itheaded o plen pragrams orthe
eqonamic reaorstructian in Kasovo and the B alkars (orirstancg, 0 bnog, Tako).! In
those prograns, itis reaommendad that the Tadgn inestmants shaud target the rise
ofa local industrial system, preferably as industrial netnorks, in aderto be the exgne
of trhe ol ecoanic develkpment Furttermare industrial netnarks kesp an hainga
besic rok in the econamic systans ofsame of the mast dynamic (and lkeding) Eurcgpean
regas orirnstenae B adenW Urtemberg L anbardig R honet bes.

T his pgperams at devekping a theaetical franenark Tor these fams of aganiza
tias. Inpariaibrwe inted o inestigate (i) the aonditias thatmake loal netnarks
arise étharas spatanenus or sustained coadination daviass amang .. ims ad (i) the
a ats they may eertan the bal eviramait

By susained netnorks we meen the assodatians of ..ims whidh are aeated ad
supparted by Ibcal autharities, Whi e the spaoteneaus aes are fiee Taims of agreanatt
amag..ims. Sustaned netnarks gppear whanaever the market aonditians do notallov
Torthe rise ofF spattanecs aes. T hairstareuwp relies an the ddass ofasodal plbaer
who takes his dedsias evalating regaal welere?

Intuitively ..ims agree in beloging o pattaneas netnarks when they suaosd in
eplhting sane exterralties atgap bel T haelag we assume thatin this kiind of

1Seevarias refrenas on the web, atthe site hitip:// eurgpaeu.int/ aonV/ sar aj/ framel 1 .pl
2|15 intervantians aim atimproving the reganal welre by inaessing the amaunt of good avei Ebke
foransumption.




netnorks .. ims take acharntage in coadinating tha r adtivities because of aggomeratian
Tocss senming fran a sharing knonecke praess. 4 sharing knonledoe procsss (thae
relies an a lbEaming by doing medhaniam) Ets ...ims davelp more repidly pad..c skl Tor
e praduction praess. 0 urmadelis bui litin sud avway thata sharing knoMedoe process
amag ..1ims ks plee eedh time a nretnork arisss. | amallly this proasss inlvolves
the presaxe of an inter. m agaizatian that gathers the knonkedoge or experienas
acaumulaied by eedh assodatied .. m and makes them avd BbE 1o the othars thraugh
the aeation ofedlLa\eseriaes. Farinstanaee abwyears a inll orthem ' @lyagap
of..ims dose oV arese agread in aeatingal niversity poke (L 1IU C), with the purpcse t©
steramare and mare strictly collBbaation betinean the Iocal industrvial and acadamic
mi keu

A s aasaquae of this activity, Torbath tpes of netnarks, we assume that..ims
that jdn a netharkk have 1o pay assadation s r cwering the asts of the servias
supplied by the netnark (Tarinstance marketing oraasulingserias). T he beel ofthe
assodatians TBss aambined with the amauntofsernviass granted willersure the rise ofthe
rethnarks2 I this parspective these £es are introduced as exaluding disdosure ruks.
A dmitting exduding disclosure ruks mears that anly the manbears of the assodatian
&N bare. than the advatagss of the sharing informatian systam, sinae they pay Tor
tan. A s shoan inVives (1990), sudh Bes rukss are nesdad Tor asuring the stability
of an agreamattamag..ims. 1N aur aiext, these Bes proe 1o be a audal ature
that allons ..ims fTor switthing fran an indgpendant statls 1o an assodated ae ad
sasaning betneen spattaneas and sustained netnwarks. 1N general both spattaneas
and sustainad netinarks make the regaal weliare inareesg in aamparison toa gtuatian
in whidh the same number of ..1ms are autcnonaws. | asower; throuch a numerical
amalsis wean. m thatsustained netnorks may 1osterthe loal wellare even underthe
assumptian ofinaampkete netnaks (i.e netnorks whidh do notinducke all the exsting
..mms). Indeed the roke of a plbnner rveaks 1o be as mudh audal as its ddas are in
acoodence with the preferenass of the .. mms.

W e deelp this analysis by gopling a mangpolistic ampetiion framenak T his
dxdce reles an sane stylized Bcts. A aaoding to them, an aggbomeratiaon of..mms (sudh
as a bl dusiy) spedalizes in the production ofF a gpad..c product;, as in the ceee of
Ialian industrial districts. | evertteless, eedh ..rm beloging © it develps tednical
sk IE in produding ae of the passibe \arieties.

T he ramainder of the paperis aganized as TOlons. 1N the nextsaction we deallwith
the basic fatures of aur model and Section 3 aoncarates an the acsts ad bae.
stemming fran a netnwork structure. Sedtian 4 foasss an the anditias thatallov for
the rise of Tull coadinated spattaneas netnorks. Seclion 5 anveys the atlieriian ©
the main fatures of sustained netnarks as Welll es the pasitian undertaken by a aantral

3T hey representa sart of sunk acsts forthe .. ms.




sadal plnner: Sedtian 6deak with the aamparisan betnean spattaneass and sustained
netnorks vwhen alloning Torinaamp Ete agreanatts anag.. ims and Sectian 7 aondiudes.

2 Themodel basicteatures

T he main features ofFaurmaodel follbwvsane of the prindpal bui ding blods ofaganeral
mackel in the econamic geogrephy Kerature? W e aasideraword in whidh there is ane
regan. 0 ur dxdce is driven by the interest 1O anatrate exdisively an same bl
detaminants sustaining the aeation of bl retnaiks”®  In the riegan, .. ms hae ©
adlLate the gopartunity ether to ampete auttnanasly an the market or to aganize
in industrial netnarks. A tthe begming we essume that all of them tEke the same
dadsian simulianeasly and then we wi ll relax this assumption.

In this regan, all papultian is hird in lbal adtivities. T here is TUll enploymant
T he @Al paoulatian is thaugtas a aatinuum ofaasumers [0 ;N ] sudh that e bBel
of ansumption of each of them is negliigbke. In the regan, thare is abo a aoitinuum
of nj..mms % oer te intenal | ;1 ]; eadh of tham is nedigbke © the market T hey
produce a aotinuum ofvarieties ofasingle maructured good.” 4 lofthem behae as
mangpolistic ampetitors a B D iXES tighitz (19 77).

W hen ..:ims behave indgpendantly an the martet; alll the pcpulation is hired in man
ubEcturing adtivities. 0 N the aatrary, when an industrial nesnark takes plbae asarvice
sctor gppears and a gop ofworkers moves fram the industrial secior 1o the seriae
sector? T his sector supplies a range of seniass 10 ..1ims belonging o a netwark. For
these serviass eedh .. hies 1O pay same Bss.

T he utiity TUnction C () ofeedh aasumerisaCE S Tindicnad itis:

-Z %

hil

1 W =7
cC= o@D d with¥% > 1: @
0

T his Tunction axsists ofa ampasite indexwhidh is generated by the acombinatiaon of
the aasumptiaon ofdin erentvarieties (ofthe sane manuiecaturing goad). Eadh aasumer
dspbys apreErane Torariety and he arsumes o) unities ofeadh ofthe N \arieties,
acooding o an ebstidty of substitution equal ©% > 1. W hen % beaomes abitrarily

‘See Fujitaetali. (1999) for reerancs.

% Inthe..nal aondLsians we add same idess an same passible extersians of this fiamenarkin abroeder
setting

&S ince we do notaccountor the free enry aondition, we assume thatt there exdsts a..xed number (n)
of..m in the riegon.

"\ s aarsecuence all unknonrs are desaibed by dersity fnctias as in Fujitaetali (1999).

W ages are determined simulizneausly alloning Tor migration aacss the sectors.




ke the dr aattiated \arietics are \ary dosed substitutes Whie Tor ¥ neer to ae
\arieties are poar substitutes.

W e albbw..ms o make pative pro. s ad we assume that casumarsy wakers are
abo shardolers. [N otherwords, aasumers have a doubke sauree of income. Indesd
eaxh of them supplies his unit of time in Bbar atwage w and at the same time he
raE\ves a fradtiaon of pro. s (@) made by eedh ..im. SqQ the whoke inaome of eech
asumaer/worker (Y ))isgven by :

Z 1
' /ANG)d : ()
0

Y M)=w+
Eadh aasumer devoles all his inaome o aasumptian .

-Z, .
Y ()= : P@Oacid : ©)

where @) is the bwel of ansumptian of eech variety and p () its anespading price.
Eadh aasumerfacss the Tolloning maxdmizatian prdokem:

-Z, s -Z, .
Il axCED= o d st Y@= p@OX :
0 0

Usingthe F0 Cs Tarany pair (i;j) ohvarieties we dotain

-Zl %il b%il) % i1
@ d XTI . p® = 0;
-Zl %il b%il) Mgl -
NCORIC Xt 5. p@ = 0;
sudh thak
_ p@
a®= 5 > @

T he.. staderaaditias of this maxdmization prdolem gve equality of the margnal
rate of substitution to the prce ratio. W e de.ne the general price index P es:



-Zl _«.Tl%
P=  p@id : ®)
0
T he pricz index P anespads 1o the minimum ast for purdnesing a uniit of the
ampasite asumptian good C ) (Fuiia et alli (1999)). S knoaing that all the
inaome is devoled 1 asumptian, the oAl inaame Y () is equinaliant 1o the ol
epaedture ad itmay be renitien s ollons

Y =P @) =" C

By repldng (4) ad (6 irmo (1), we dotain:

Ille/Z-

Yphil
3

p@~" T Y@
‘® , o P b
h %il Y - igﬁ/f -Zlf, , hil b%
Y@

. P - -
34”R i¥% Iiﬁ_ APli%’

¥ Lp@Id T PO

so that the demand Tuncion Torthe i § th\ariety ofFgoods beaomes:

i%
a®=29 "y ex ™

I ext, asider a partiaulr .. m produding avariety, Sinee all ..mims are identical
each ofthem is epeciaed 1O maximize the Tolloning pro. tTtndian % @), Bdng agven
WECE rate W.

H@O=pO<® i KX 6))

ZN
xO= : o@xh=N ofx
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where x@) is the gquantity producd by eedh .. m, p@) its arespanding price and k()
the astfunction.
T he tedology adpted by asinge ..im is

LO= +° XX @

wherel @)is the rumberofworkers hired by a..im @) 1o produce x(G) units chwariety
OWth - >edasts ad’ -magnal asts paitive), so that the ast tnction ora
..m (i) conrespaxcs ta

kO=w O=w( + °x@): 10

P luoggng (0) ad (10) into (8), we maximize the resuling pro. tfunctian olloning
D MEStgitz (1977). Eadh ..mim dhaosss its price tBking the price index P as gven.
A ssuming naminalwegss as runé@aire (i.ew=1) eadh..im doosss its seling price at

H 3, |
pPO= — °;wth%>1: ay
gl

¢ iven the damand Tuncian as (7) ad gopling (2), the market deaxing aanditian
Torae \ariety (and by synmetry Tarall the others) may be witlen as.

%Z, Z, Z, 7

“N p@y” Jok Dy - 2

O=N o= v axh=000 @b

0 0

T haefore Via b) ad (11), we knovthat, at the equilibrium, the price index adn
ddes with the price . >ed by asinge ... im and equatian (12) reducss ta

1
pP®

sothat, aftersame algsbraic manipulatias, the equi ibrium autputofeadh .. im gppears
&6

<O N +p@<@®i i’ >0k

x@="1 )

wherewe assumelN >

T his assumptian is alloaed by the absanae of unemployment and hanageneity of the warkforee,
Indeed, these assumptians Eature asituatian in whidh the Bbormarketis a perfectampetitive market
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T he numerator of equation (13) enbadies a dear trade @ betineen the size of the
martket ( )ad the ..>ed asts of .. ims () whi ke the margnal assts of productian (i.e.
the denaminator) exiibits necative e ects. Finally pluggngequatian (11) and (13) into
(8), e are abE 1O detamire the bel of pro. s Toreadh .. 1m atthe equilibrium as

@ = pOG KO=pO®Oi i°>O
B Y%

= %1 ¢ idi id i Xx

which yiels

e (D v — .

A s epected pro.t ae necatively av ected by the dagee of ampetitivaness (1)

anayg..ms.

3 The asts ad bae. ts of retnorks

W enawalbw. mstoaeasiearetnok | netnorkk aasists inamore or kss spattaneaus
ageamantamang... ims bywhidh they suaosad in bere. tling from pasitive exiamalities 1O
ephtintdaradiVvity. (¢ enerally these extermalities are aanectied with the eplatation
ofasharing knonledce praess. T his procsss is often managed by an inter:. rm structiLie
that is suppaad 1 gather the informatian fram the a¢ fakes, in ader 1 supply the
mastpropersenvias .’ Indesd fora. im, janinganetnork meens exdangngwith the
others its eerience in production matiers. A Bwstudies an.m that the spreeding
of infomatian may ollow dit Lsian praesses a8 these adpted in the inmmovatian or
marketing..elks (ssell as.eld (19 @) and deP almaetali (1991)).

Since the sharing knoMiedoe process ipresa s an extamallity, We assume itexhibits
is pasithve e ects in reduding both the . >&d and margnal assts of productian in the
spiritofFChipman (19 70). Sped..cally, we assume that beloging 1o a nethnark inlvolves
asharing procsss tatenta b the use of partiaulr serviass. Caxaeely, these servias
suad in reduding the pradudtian asts by dhanging the tednobgy. T his e@ectis
dotained by intradudngA 2 [0 ;1 Jes aparameterthatar ects the size of the tednological
ax=t deats of (0 ), when alloning formetnorks ! T he newtednology function sudh thatt

1011 this sase in this fiamenark the rise of netnwark adinddes with the start up ofFa service sector;
whcee interets are addiressad 1o the Tolloning ..elds: marketing aonsulting and training ofthe workdoree,

117 his new parametercan be albo seen as the prgpartion by which to share the amauntofasstsavings
generated by the aeation ofthe netnorkk




LY @="% %@ 15

O=C iAd <7 19

oO=Ao < © -

withA 2] ;1 ad therefore (15) will ieple () eadh ime a netnwork gppears in aur
regan.

I asower; we need o pln adevice Torgranting serviass exdusively 1o the assodated
..Ims and make ..Mms pay o them. FalloaingV ives (199 0), ae ofthe passibke aiteria
is O introduce pasitive assadation s (( ywith |, > (. In the malworld when ..ims
dedde tofom anetnork the quotss they pay (Torbelongng i) are nomallly devoted
10 ..nence the anman adtivties of the netnork itself 1 s desaibed in varias rports
(O ECD (W96, Coadsil agan (1998)), theadtivities ofthe netnarks spreed araund thiree
main directias. training of the Ebarfae, aasuling marketing and epart Bd kties.
A Mthese kinds ofintenentias aim aticstering the productivity (end aompetitiveness) of
the netnars .. Ims in aamparison o thattof theirampetitoss. R elying an these sty/lized
s we willl spedfy a ast Tuncion that acoounts o both aasulting and marketing
Bdlites. In this e we ke into acoount the serviass supplied Tor strengthening the
Eamingby ddngpraess.  Inthatsansg the s paid by .. ims allovorthe agenizatian
of partiaular senicss in bureauaatic ormarketing matiess. 1n the spirit of this mocdel
inbradudng these activities mearns aealing a senvice sectar in whidh employed pepke
bere. t of the same treaimanit ss manuectuing workers. Since the anly tector of pro
ductian ofthis madel is Bbar; itis reesaneble 1o asicer that the aosts of partidpatian
wwarnstoakstudure () anespad o the olal sum paid by all e .. 1ms O ..nencza
servie sectarwhidh engegs warkars atwacge ws W e assume that the asstofproductian
1or..ms belogng o anetnark resulis fram the inearr-aombination betnean tho foms
ofimpasitiaon. A aooding 1o the magiitude of a parameter | 2 [0 ;1 ] the assodatian
B switth fran the peraquatity bvel ofimpasitan (for, = 0) o the Lmpsum ae
(for, =1) Inpariaibr; the astndiaon fornetnarkk mambers transforms as ollons
(recaling ttetw=1)

LY@ b+ CiO=""+ %O+ 1L+ C T A7)
CiAY +A° >x@O+ p, + € T IDEX

K®

9



Sofr; we ce.ne the pro. tiincion ¢ () oraretnak..im as

WO =pPXOikRO (18)
= P X QiAXOQiiDX X OidiA) il:

A s befoe by the maxdimization of pro. s at..m bwl (as Tor ecuatian (11)), the
price (atthe equi ibrium) orany ..Mm beaomes.

oy T

P O= A+ CiF a9

%ol
ITfwe assume thatall the .. ims ke the same dedsian simulianeasly (i.e. Tull coor
dnatian), atthe equiibrium, all pricss will be identical and sop' ()=P" :
U ndarthe hypothesis of flull coodinatian amang.. ims, epldting the marketdearing
adition (12) and pluggng (18) into (12), we determirne X' () as the quantity praclicd
bya..m @)inanetwokatte equiibrium:

1
P ®
whidh yiels

£ N N o]
X O= N+ @OX Qi iAd) iA X Qi i ixX O

N i aA) .
A+ i
In additian 1O the paranetars that ar ect the quantity producsd at the e ibrium
when ...1ims are indgpaendat;, this quatity is necatively ev ected by the presaxe of the
assodation Bss (). | evertheless, aamparing (13) and (20), even in absaxe of s the
kel ofproduction ofeadch ... (atthe equi ibrium) inside anetnwark is rger then that
as independant because of the presence of pasitive extarmalities (A ). T he el ofpro. ts
fora.. m inarnetnorkis dotained by ripldng (17), (19) and (20) into (8) and itdisplays
&6

X ©=

0)

WO = @XOIAXXOiICiXX Qi i) i
- ¢ 'Q@'iAl))'“’)iQ iAY i
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ik iAY +p]
@il )
T his steguation lbbds verysimilbarto (14). Insiceanetnak thepro.tsofa.m are
paitively e ected by the externalities issued fran the agreamatt(mamely ¢ §A)< 1)
and necatively by the . >&d anauntofiss (I1,) .. 1ims hae o pay Tr-

W @O="

@D

4 T he nse ofspatareas industmial nreenorks

In the previas sedian, we presaied the beasic features we dose Tor modeling a nee
wark structure as a gaeral Tom of bl agghomeration. Casaquatly, in this sactian,
we pdnt the attatian © the aditias tatmake .. ms fieely dedde 1O aeale indus
trial netnaks. A s alreedy disaussed we intend 1o disatangle betnean spateneass and
sustined industrial netnoris. T he Tomer diss inclides alll netnarks thatt axise spatia
neasly as ageanatts anag ..ims wWhike the atter aarespands 10 the netnorks that
publicautharties patranize with the purpcse offcstering bcal develpment 0 neaitical
pdntthatemeargs fran this distincian is 1o bbdk at the aonditias underwhidh eech
ofFtno categries take plae. Tothis ed we inted to anpare them in ader o dek
it (i) they are selfexduding ad (i) the magituce of thareects ata maao kel is
stragly dic erait

A ssumptian 1: Firmms agee in asating a netnork eech time itmakes teirpra. s
Hse.

FHms aeate oattaneass netnarks ifthe pro. s that netnworks canry autare higer
then thoe whidh .. ms reedh indegpendantly. In this ... istpart, we kegp an the hypothesis
offull ccodinatian in dedsias amang ... ims, Whi ke in another sactian we will relx this
assumptian.

T he dedsian prdblem taa=d by .. ims lkbads 1O anaantrate an the el of assodatian
B=s (L) thewilingess 1o pay Torpartidpating 1t a netnark nesds 1o be ampasated
by the bere. 5 A) they may rexsEive.

Fms . X the afial bel offess Tawhidh they take adchvantece in jJaning a netnorkk
by amparing the kel of pro. s (14 ad (21)) they may readh in the t\O scnarics.
Indesd, the adtical el oF sssodation Bss is .. >ed by soMing the Tolloning inequality/.

i~ TR |
y 1 _ N g% aiA) +uC . N i %
N Qi@ = @i i 22)
EETCSET'S [
¢Gild = LT
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P rpasiiaon 1 Indgpendent... ims agee in aeating an industrial netnorkwvwhenever te
bel of assadation es () safis.es te Dlbningandtar | - . ~ @ )u:

T his anditian mears thatthe mare .. ims have 1o pay assodation Bss a6 . >ed asts
(the higer i is), the mare pro.ts wll be necatively ar ected by them ad ..1ims are
s likely 1o aeatie Ul coadinated spatteneass netnarks. T he higherare the bae. s
driven by netnworks Via a reductian of .. xed assts (see the magnituce of A~ ; generated
by the dic erence betnean ~ % and 7), the mare ..ims are likely © jan il coodinated
soattaneos netnwarks. Fimms are ikely 1o jan anetnark eedh time they can bene. thram
areduction of.. xed asts, merely pa/ing per ouatity assodatian fess. Indeed forp =10,
! 1 ad..ms agee in aeating a nethark Tor any \alLe of the other parameters.
Finally, itis ussiul 1o notice thattvwhen 1ulll coordinated netnorks gppear; the degree of
ampetition amag...ims does notae ectthe dedsion ddass.

5 T hrerokeofalbbcalsogalpbrerad the rise ofsustairned
netnorks

T he aeation of spattaneas netnorks relies an the dadsias that .. mims tBake indgpen

datly just acoounting Tor the et that all of them partidpate in this assodation. 0 N
the atrary, ithgppas abko thatindustrial netnarks arise by the directintervattian of
a lbal autharity, as disassad in the .. istsectian. T his authonty deddes howvto aeate
and atenize tham, acaoding ©its onn evallation ofthe eccnonicweliare RW ) ofthe
regan as awhoke. T hisiis the Gee ofthe soaalled imposad or susteined netnorlks. 1N this
antext. asodal plamertries 1o solhe prablems ofmartket & ures (arinet dades). W e
assume that the dojective Tunatian ofFasodal plbaershauld ke into account the ol
reaues ofaregom. Il asower; since asodal plbnnercannotar ect e bwel ofpriass in
its g its 1ok inoles to maxdmize the arnsumptian functiaon of the bl papulatian
intended as.

Zl ZlZN
RW = >@d = o@Dddi;
0 0 0
Sinee all aasumers are idantical the prdolem of the planner reduicss o bk acthe
utiity (@ics asumptian) ndian of eech asumear: W hen a plamer thinks abaut
the gopartunity to make industrial netnorks arise itampares the kbvel ohwelfre with
and withaut netnworks in ader o . x aaitical el of essodation es (). 1ndesd the
artical, ;, j valueassesses the pantatwhidh the rise ofanetnark does notproduce any
dance in the whoke reganal production. T hexelore auram is 1o distinguish the Gess
in whidh a plnnermay impase the rise ofa nethnark thatt ae ects pasitively the regonal
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welire autsice the range of gopartunity alloned by ... ims. In otherwards, weinted
disatangke the csss Torvnidh bl netnarks produce pasitive e ects an e iegaal
eanamy as avwhoke

Inaderto. xteartical |, jvale; sine all..mms are idantical and at the equi-
ibrium, they praduce the same quantity of dic eratvarieties, we nesd to aampare (20)
and (13), whidh etk O

X OQix@) = 1

D ' ° §CaN + A+ Q-u),l
°@ +-¢|LDC)>

T he ganal welfare aan be improed by the rise ofa netnorkk whens

°[C iAdE i D+ A]
Qiu)(\ln)+u

P rpasition 2 A aoding © e dgective Tincian of a reganal sadal pbanrer; a sus
ainad netnork arises Tor |, j values tatsatisty the olbaing inequality

o 2 IaaAE i O Al
R N I TR T
A sinthecsedf, £, theanditian (23) jdns tocetherthe aosts and bere. s ganerated
by anetnark butin spite of the other casg, in (23) they cannotbe essi ly separated.
Canparing 23) ad (22), itgppears 1o be passibe that the range of, j values Tor
whidh sustained netnarks may arise is lager than thatt Tor spatteneass nesnarks. T his
implies thatta sadal plennerhes raom D inervane in eaonanic matiers forketering te
vl vwelare of te Iiigjan, under sane aaditias atwhidh all the other market agats
do notsuazad in selfarganizing in netnorks.
Ifwevant © lbbd<mare in detal at e codiias thateanmae |, > | ;wensad
1O ampare the anespadantepressias in adertodotain that

X XD, - @3

. oy JMCEAXE i >+ A AT
e A i) T
orbetder
w>r) F iR ACIDL 0 ieAc — X o g

w+ i
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T he reltiaship betneen the magiituce of |, ad , £ is mainly relted o the trace

o betneen the bere. 1s issued fram anetnork (enbadied in parameterA ) and the asts
itcanies aut Ma parameter ) T he sodal plnnerhss roon 1o intervere in econamic
mattiers of the riegan eedh time the marketaonditians prevatt.. ms fran freely assodate.
A s aanseguence of the relatian detected abowe (24), aplbBermay impase the rise of
anestnakvwhen the aeation ofa netnak implies tosustain prindpallly .. >ed assodatian
B=s in ader 1 bere. tfrom the reducion ofFmargnal asts of productian (thattis the
meeningembodied in° ¢ § A)).

6 T he cee ofFincaompEte nesnorks

In the previas section we daaltwith the assumption of Tulll coadination anag .. ims.
T hat hypothesis involes the aonditiaon that all . ims simulteneasly dedce o jJan a
netork 0 Nnthe antrary, in this sectian, we inestigaile hovanetnakmay rise draning
anay thathypothesis. W e assume thatanly apraportian» (With» 2 @ ;1 ))ofalledsting
..Ims dedce o aeate a netwak!? T his new hypothesis allons for the simuleneas
edstence ofindgpendantand netnark .. mms, entai ing adistinctian in pricss betnean the
\arieties producd by eech gap of..ims. Since ...ims still dhoose theirseling price as
amarkup oerasts, the price indexP (hence belled as P ) bedomes:

-Z z 1

» 1 >Ti%
p=p@d+ p@iid
0 »
B yequatias (11) and (19), ve state thatallindependent.. ims dhocse the same price
(p@®) ad all tre retnark aes (0' @), the price indexP  reducss 1O

_ £ . o~ I 0
P=>@ Q"+ ¢ ip@" 1 : (25)

Casumears bere. tian a dange in thar digpcsabk income due 1o the aeatian of
te netnorkk A s aarseguenee their damand fTunaiaon nescs 1o be computed again ©
acoountboth their new el ofinaome and the variety diversi..cation.!®  In partiaular;
ce.ningx@ad X () as (respectively) the demand addiressed  an indgoendentand
arnetnok ..m, atthe equibrium, we detarmine tham by soMing the folbbning system
ofequatias (still acoounting forw=1):

2 hen» = 0 all..”Mms are indgpendant an the market, whike or» = 1 all .1ms belog t© a Tl
aoordinated netnorc

13\ amely; varieties produass by independent... ims and those praducss by .. ims in netork orwhich
they pay dir et pricss.
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> =@ & _ £,
(DB =~ N+ ¢ i»D%@OF » % @)

(GO NS £
=X O= p@;?i%) N+ ¢ iDEOF » % ©
whae
IZO N (ZOTEPS 0TI -

WO @ OiA i iR OidiA) iu
Eadh eguation of this systam aonespands 1o an gpplicatian of the market dearing
anditian (12). R epldng (25) in the systan and after same alggoraic manipultias,
1heeq,lllbrlun anditias reduce 1o:
D=8 Q")
X O®=DC '

“POE OV i)
A “HPCiD 20 O OTCIAY g 16+ CiOR O ;

C™ Ci»»Q""@E +»@ +Cim)d;
TN i»CaA) i+ CiDEOOi i XOF

P luggng (11) ad (19) into the praias systam, and knoning that itis a near
systam inx@ and X' () we dotain the ecpi lbrium demanck. W e Eoel them as <G ¥
adX @):6 iven the complex fms of these o eressias, we kegp an indicating
them with thairsymbok (x@)* and X' ()) vhik in the } ppendix we rpart the Ul
abpbracepressias.

0 N2 acoaunted o the equi ibrium demand of eedh gap of ..1ims, we are ebke
determire the pro. s they make. The pro. @' @) made by ae ofthe » j Firms
belongng 1o the netnarkk are (Ma (19)) :

O =@ XRJIARXDiiX X Oidid) iy @6

= @+ i)y
= @i XidihA) il;

and thoe 72 (1)) Torany indgpendant... /im are (accounting for (11)

RO = pOXi i @n

T he Lmp-sum assodatian Bss (|1, ) are a burden 1or the pro. s of netnaikk ... ms.
T hey eibita necative e ectvihidh shauld be aompernsatied by same pasitive exiermal
itiecs (A7) canried aut by the netnworkk £ s usual a..Mm deddes 1O jJdn a network by
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amparing the pro. ts itaould make janing itarstill beingindgpendat In this ee it
Ees its dadsion by aomparing 26 and 27). T his adterian yields 1 the selbection ofa
aiticalvale _ ¢ orwhidh ..ims agree in jdning aspatenecus butinampkete network
Spad..ally aurdojective is 1O bk Torthe TOlloning anditiant

W OLEO fr, - F:

Sinee bath these tho equatias are traescadantal in | ; we anotbut.. ndinga nu
merical gpprodmation for _ . B y dealingwith numerical smulatias, 14 we acoountor
aBwaltermatives as key parameters dhance. T he ebke belwanrtains the grid of resulis
wedotained. W e anatrate an hawvthe aiticalvales offess vary both as bmp sum ar
per auantity s and an the roke of extiemalities caied autby netnorks (i.e wWhether
teyaaetthe. . xadatemagralast)l efoas onfuraltematinve aess. Caeel ad
Cas= 2 daal With the presence of per quantity essodation Bss. Y et Case 1 prindpally
deab wWith extermalities involving a reduction of . >ed asts vhike Case 2 those ar ecling
te magnal asts. Canersely Case 3 and Case 4 anaantrate an bmp sum s, still
in presence of pasitive extermalities an . x&d asts (in Case 3) and an margnal asts (in
Case 4).

Tabk 4.1 :Critical\ales or ¢ 1°

Cesel Cee?2 Cae3 | Ca=24
H=02; | p=02; | p=08;| p=038;
» |[A=03 |[A=08 |[A=083|A=08
0.1 | 090523L | 0.3r3298 | 3.05715 | 1.1909
02| 090445 | 036863 | 304328 | 118963
0.3| 090465 | 0.3681379 | 30286 | 1.18636
0409043 | 036382 | 301329 | 1.18414
05]090412 | 0.pE51 | 29971 | 118195
0.6 090355 | 0.HB3LEB | 2,98005 | 1.1798
0.7 090394 | 0.34893| 2,911 | 11776
08 | 0903338 | 0.346823 | 2,943 | 1.1756
09 | 0903086| 0.343 B | 2,92337 | 1.1739

T herumerical resulls incdluded in the previaus tebe allovordraningsame commernts
an the reltiaship betneen the artical valle of the assodation #e (. ) and the size of
anethork (»). Inall the fourcsss there is a dearinverse reltiaship betneen ¢ and
». T he lterte netnarkis, the lonerthe bel of _ k is: In othervwads themare...ims

14 e campute all the numearical simulatias by gppbing the softnarell athematica.

By ssumingthat™ = 2;N = 20;% = 4;== 1:4 ny dange of the valLe of these parameters merely
producss a size e ectan the resulting autcomes or-, -
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dedcde o jJdn anetnak the smalkris the range of , j values Torwhidh they agreein
janinganetnark. Indirectly itmears that the dic erence betneen 7' @O and @) oets
bnarad bneras » inaeesss. A dmitting the presence of partial coadinated netnarks
mears alloning Tora dic eratiation in the ted ndlogy Tunctias amag..ims. W hen the
size ofanetnak (») is vary small the netiwork does notexartany substantial impactan
temarketautoomes. T haeloe pro. s and praduction genevated by indgpendant.. ims
remain nearly undianged whi e netnark .. ims bare. t fram thar new tedology (17)
thatmakes tharpro.ts inaeese. In thatsase netwark...ims . X _ ¢ as thevallewhich
anek autthe div erence betineen tha rpro. s and those ofthe other..ims. A s thesize
ofthe netnark (») inaeesss, all the market agats become anare of the presance of the
netvork and they reect SqQ the market autoomes adgpt acoadingly. T hese reectians
accke the dic erantial of pro. ts betnean netnork and indgpaedant..ims as well s the
kel offes .. ims arewi lingly 1o pay Torbelongng toanetnork. [ndirectly, this relatian
implies that .. ims may take mare achvatagss in janing small netnworks since they are
ikely 1o pay higher assodatian B=s.

A s usual the wilingess 1o jdn a netnak relies an the race @ betineen the ad
\artagss canied autby itand the burden of the assodation Bes. In gneral - 1Cis
geaier Tor netwwarks that allovfor Lmp sum assodation s (nemely, the hiderp is).
I asower; e rangeof, j valies Torwvnidh .. ims may pro. tebly jan anetnarkinaessss
when netnorks suacsed in reduding the . xad acsts ofproductian (i.e. the boaerA is).

Follbbaing the same gppraadh we prapased above Tor the TUll coadinated netnorks,
we are determining the aoditias that Etspattaneas netnarks rise with those of sus
tEined aes. A sbefore an hypothetical aarral parer lods atevolution ofthe reganal
welEre Torevatiually impasing the aeation ofanetnarkk 4 plamersimply cares abaut
te utiity of bal aasumeas, since it ot manege pricss. W hen aasidering Tor
the simultaneous presence ofindependantand retnwarks .. ms, the regaal welEreR W
tasioms as Dlbns

Z» Zl
RW = X @d+ @i
0 »

A tthe equilibrium, we know that the el of productian of eedh ..M inside eedch
gap is identical soRW  reducss :

RW =X @+ € i»):

In ader .. X the aitical bel of sssodation s Tor partial coadinated netnorks,
aplamer nesck © ampare the reganal velere R 1 with thatachieved in presence of
all independant.. ims. 1t prdblem aasists in . xingaaitical vale of |, sudh that

1&g the wideris the renge of |, j values Torwhidh .. ims teke adhventagss in jdning anetnork
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R =D "R @+ i@ . ——:fr, -

B ecause of the presace of trascadantal equatias in |, we ancatate an sane
rumericalsimultias. T he aiteriawe Dlloware idatical tothcse gpplied in the case of
soattaneos netnarks. T he Tolloning tEbke aattains the autcomes of these simulEtias.

Tabke 4.2:Critical vabes for '

Ceeel Case?2 Caee3 | Caee4
H=02; | u=02; | p=08;| p=038;
» |[A=08 |[A=08 |A=03|A=08
01| 090641 | 0414102 | 3.10758 | 1.20445
02| 090612 | 0406844 | 30973 | 12017
03|050&) | 03616 30869 | 1.19905
04| 0905874 | 0.388978 | 3.07576| 119 &3
05|090556 | 0.381933| 30689 | 1.19B86
0.6| 090524 | 0.37/563 | 30523 | 1.1913>
07095046 | 0.3700G8 | 3.04 1,18889
08| 090464 | 0.3a&09 | 3.02715 | 1.1868

09 | 090439 | 0.3638 | 3.01382 | 1,18413

T he rumerical analysis of |, replicates the resulls e dotained or - T he valles
of ,, reducss as the size of the netnork (») inaessss. T he aftical vale _, is diosn
o ke -at st undanged the regaal welare when a netnark gppears. T he plamer
Ees his dadsian knoning thattthe aeation ofa netnork caries auttno ek of pro. 5
ia a dic ergtiatian of the tednology goplied by ..1ms. T his anditian allbons Tor the
edstence of an econamic suipls, stemming fran the rise of pro. s of netnark .. Ims.
T harefore the Bss itimpasss allovarsharing aacss the market the suplus genevated
by netnark ..ims. B eéing so strictly relted 1o .im pro.ts, |, evohes &5, When the
size oftre netnark inaessss. || asower; the planner recognizes hoveadh gap of..ims
ar ects mutually and howvthey aotribute O the riegaal welire. So &} itintemalizes
the ttarsmissian e ectexdistingaacss .. ims and this allons it .. X |, geaterten k-
In otherwords even in te ase of inampketke netnorks, a plbaner hes raom inervere
in exconamic matiers Torimprovng the welire of te regaon.

BEvenifboth |, ad ¢ reducs as thesize of the netnark inaressss, itisinterestingto
detecthonv(p - , FDVaries with », arbetter hovthe room ofintervatian of the plrmer

7y ssumingthet™ = 2;N = 20;% = 4;== 1:4 ny dange ofthe vale of these parameters merely
producss a size e ectan the resulting autcomes or-, -
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dengs. T he most uselull nay 1o ..gure adt this situatian is 1 anpare gephically
the dinr erfence betinen the autcomes of the w0 prevas tBbks, Tor eech of the Tour
saenarics.!?
0,1 -
0,09 -
0,08 -
0,07 -

0,06

0,05

0,04 - =~

0,03 - T

oo T

0,01

0

01 0,2 0,3 04 05 0,6 07 08 09
Size of a network

Figuare 1: D i erence betneen aitical values of assodatian 1ss and size ofa netnark

L odking at the previas ..gure itis dear et the dicerence ((, - . F)is sasibke
10 the size of the netnork justin o of the Tour aess, nemely Caee2 and Cese 3. In
grearal a pbmar suaeass in having mae roon Tor Tostering the rise of a sustained
network ad in partiaulera e netnark eedh time its ddass are in acoordance with
the prefrencss of..ims. In otherwards, the dicerance ( - | F )inaessss with », when
apbrarprgpcsss a netnark whidh mainly acoounts for imp sum assodation s and
anies astaasistat reductias ofmargnal asts ofproductian. 0 nthe aotrary, When
alloning formetnarks thatdisply perguantity assodatian s and invole areductian of
..>ed asts ofproductian, apbBrmermay suasssiully Toster justsmall sustained netnorks.

18 I tis importat remind that this aamparison may sue er flam sane ernrars in numetical gpprod-
matias (around 107 ©) due 1o the aamputatian system of softnare pad<ecss.
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7 Cadseas

In this pgper; we have tad<id the prdolem of the aesatian ofnetnorks of... ims in whidh
the assodated .. 1ms share a aming praess. T his proasss ata b pasitive extamall-
ties that tum aut 1 improe the tednology of production Torall the assodated .. ms.
I asoer; acaading tothemagitude ofbere.. ts et Bd by netinorks, afull coadinated
netnorikwi ll be prefened 1o an inampEte ae. W e distinguished betinsan spattaneaus
and sustained netnorks and we derived the attical el ofsssodation s thatshauld be
.>a&d in aderto make those netinarks arise. 1N the Gase of spataneaus netnorks, ... mims
st the anditias undapinning the aeation of netnorks by lbddng at theirpro. .
Cannarsely sustained netnarks are usually aeated by bl autharities with the target
offisering the bal welere. Casumers take advantece ofitsinge in both ess, they
cethider bel ofaasumptian, whi E pro. ts disply pasitive \aration anly in the Gse
of spattaneas netnarkk H onever farboth types of netnarks, the intermal praductofa
regan recacs pasitive \ariatias. U nderthis vienpant. all polides that suppart these
aganizatias with the purpase o Toster lbcal develpmentseam tobe gppropriate. | e
erthelss, oAl authaities hae 1o pay attatian Torthe way in whidh 1o coardinate (or
agnize) these Tams of activities acoading O their...nal purpcse. Sustained netnarks
suad in hebing the bl develpment (es an inareese in the intermal product) under
sane anditias unaaaEptebke to market agats. H onever; the bere. s camied aut by
soattanens netnorks are higher then those of sustained anes.

A mag the passibE extiansias, itwauld be uselull o develp same &pics in policy
matiers, sudh as hov 1o aeaie a netnarkk acoounting Torawider intematianal antext
A lbaing Tor other regans involhves same dangss in the structiure of the modkel T he
equivalene anagwnwarkers arsumears shardholders need tobe rethaughtbwhen admitiing
free migation aacss rigas. |n additian, the damand addressed to eedh .. /m shauld be
tEmpered by the exstence ofotheraasumers and ampetitors whose roke beaome audal
in acoodane with the degree of integration of markets (see Fujitaetalii. (1999)). In
this enlarged setling  the goportunity 1 aesale a netnorkk shaud be reinforcad whenever
a netnork represants an goportunity 1 tBke achantecge \versus the other ampetitors.
H onever; the mednanism that.. >es the el ofassodation fees shauld acoountfor other
parameters namely the degree of qpaness of the markets ia the bvel of ttanspart
asts. | eerttekss, in admibrsetting it becones audal 1o detect howv a netnark
shaud improe (arsustain) the quota of productiaon exparted by eedh .. m.
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8 A ppaxix

In presance of partial coodinated networks, the systam that allons 1 amnpute the
eq.x/lbnun demands addiressed o eedh .. i of the tho gaes is the Tolloning

=B @)

X @=DC '

T PO @ Y+ |»))
B g iCi”) >R OiICiA) g i@+ iR G O):
C™ Ci»»Q""@E +»@ +Cim)d;
TN ix»CaA) i+ CiDEOOi i XOF
SohMing this system (plggngakbo (11) and (19) into ifwe dotain these resuls:

Xy =



hi*IN §C i») i»G.u+ ¢ iA))]+ »hi?

Q = TR D) idip i’Ad
(ONTQIKIE i i) ¢t CiAp,
21 _ .
KY@ §¢ i») ir@.u+ € iAm' 12 LT D
Z
i Ny ¢
R = zi€ i)' @i°)
Cihi"Oi DKk " i i), iA°)
[& +
A .
Ciz'Cih"Oi° D! iz &id iw) i°A)1
= DX OIKY A i i) ix¢.ur CiA)Y,
21 ) .
KA@ i i») i»CG.u+ CiAD1 izl i @i°).
= :

v = [ LRI i ap iA,
' 1

: g i . ¢
CizZ'C i»h"Oi° P! izbKk"&idiw, i°A)1
knoning thatt

X7 %I i, + °A
=i ke € l%u?l L o= @iyt R

Camparing @y ard X' ()), we esteblish that they are idatical for:

AL
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p 2

»>0 ifFN > ad, - e
I asoer; Wwhen

»=0 and P ©=p®) *XF=% F="I;

the equiibrium quantities adndcde with those dotained in the Gase of alll indgpendaTt
..Ims and wWhen
N i iA) au, .
A+ C T,
we..nd the same resullis as In the eee ofa TUll coodinated netnork

»=1 adp’ O=p®) XF=X =
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