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Abstract

In a game where firms select locations,technological interactions through the exchange of
intermediate goods bring about a multiplicity of locational equilibria and entail a pattern of
agglomeration of the productive activity with the variation of the transport costs that is
opposite to the one usually proposed in the literature, namely in VENABLES (1996).
VENABLES, Anthony (1996), "Equilibrium locations of vertically linked industries",
International Economic Review, 37 (2): 341−359.
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4 Lqwurgxfwlrq

Whfkqrorjlfdo lqwhudfwlrqv wkurxjk wkh h{fkdqjh ri lqwhuphgldwh jrrgv ehwzhhq
�upv wkdw frpshwh wkurxjk wkh fkrlfh ri orfdwlrqv kdyh wzr gl�huhqw nlqgv
ri lpsdfw1 Wkh prvw frqvslfxrxv lv wkh lqfhqwlyh wkdw wkh| surylgh wr �upv*
vsdwldo djjorphudwlrq1 Dffruglqj wr YHQDEOHV +4<<9,/ wklv lqfhqwlyh iroorzv
d vr0fdoohg �X0sdwwhuq�= lw lv pd{lpdo iru lqwhuphgldwh ohyhov ri wkh wudqvsruw
frvw ri lqsxwv dqg qhjoljleoh iru h{wuhph ydoxhv1 Dvvxplqj wkdw wkhuh lv vrph
sursruwlrqdo uhodwlrqvkls ehwzhhq wkh wudqvsruw frvwv ri lqwhuphgldwh jrrgv dqg
�qdo jrrgv/ li wkhvh frvwv duh yhu| kljk/ �upv duh glvshuvhg lq vsdfh lq rughu wr
vhuyh frqvxphuv1 Li wudqvsruw frvwv duh yhu| orz/ qr lqfhqwlyh iru djjorphudwlrq
h{lvwv1

D vhfrqg ihdwxuh ri wkh h{fkdqjh ri lqwhuphgldwh jrrgv lv wkh pxowlsolflw|
ri orfdwlrqdo htxloleuld/ zklfk zdv vkrzq e| IXMLWD +4<;4, dqg wkdw dulvhv
ehfdxvh d orfdwlrq lv dgydqwdjhrxv iru d �up vlpso| ehfdxvh lw kdv lq lwv qhljk0
erukrrg �upv wkdw duh frqqhfwhg zlwk lw e| lqsxw0rxwsxw uhodwlrqv1

Lq wklv sdshu/ wkh vsdwldo h�hfwv ri wkh wudgh ri lqwhuphgldwh jrrgv lv ghdow
zlwk lq d jdph0wkhruhwlf iudphzrun wkdw nhhsv wkh fruh uhvxow ri pxowlsolflw| ri
orfdwlrqdo htxloleuld dqg/ dw wkh vdph wlph/ sursrvhv d sdwwhuq ri djjorphudwlrq
wkdw lv rssrvlwh wr YHQDEOHV +4<<9,1

5 Dvvxpswlrqv ri wkh prgho

Wkh hfrqrp| reh|v wkh iroorzlqj dvvxpswlrqv=

41 Wkhuh duh wzr frxqwulhv wkdw duh odehoohg D dqg E1 Frxqwu| D lv odujhu
wkdq frxqwu| E exw wkh dv|pphwu| lv erxqghg iurp deryh vr wkdw wkh
uhodwlrq ehwzhhq wkh srsxodwlrqv qd dqg qe lv jlyhq e| 5qe A qd A qe1

51 Wkhuh duh wzr grzqvwuhdp �upv/ odehoohg 4 dqg 5/ wkdw surgxfh d kr0
prjhqhrxv frqvxphu jrrg/ dqg dq xsvwuhdp �up/ odehoohg �up 6/ wkdw
surgxfhv dqg vhoov dq lqwhuphgldwh jrrg wr wkh grzqvwuhdp �upv1

61 Wkhuh lv qr sulfh frpshwlwlrq/ vr wkdw hdfk �up fkdujhv d sdudphwulf ploo
sulfh1 Grzqvwuhdp �upv fkdujh ploo sulfh s dqg wkh xsvwuhdp �up txrwhv
wkh ploo sulfh sz1 Wkh �upv kdyh frqvwdqw xqlw surgxfwlrq frvwv f dqg fz
wkdw duh vwulfwo| ohvv wkdq wkh uhvshfwlyh ploo sulfhv1

71 Wudqvsruw frvwv shu xqlw ri surgxfw shu xqlw ri glvwdqfh duh jlyhq e| w iru
wkh frqvxphu jrrg dqg e| wz iru wkh lqwhuphgldwh jrrg1 Wkh glvwdqfh
ixqfwlrq ehwzhhq wzr orfdwlrqv vl> vm lv jlyhq e|

g +vl> vm, @

�
3 li vl @ vm
4 li vl 9@ vm

81 Wudqvsruw frvwv ri wkh jrrgv +erwk frqvxphu dqg lqwhuphgldwh, duh vxs0
sruwhg e| wkh ex|huv1
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91 Frqvxphuv kdyh d 304 ghpdqg ixqfwlrq zlwk uhvhuydwlrq sulfh y1 Wkh|
sxufkdvh wkh frqvxpswlrq jrrg iurp wkh grzqvwuhdp �up wkdw fkdujhv wkh
orzhu gholyhuhg sulfh/ surylghg wkdw wklv grhv qrw h{fhhg wkh uhvhuydwlrq
sulfh1 Rwkhuzlvh wkh| uhiudlq iurp sxufkdvlqj1 Li wzr �upv fkdujh wkh
vdph gholyhuhg sulfh/ wkh frqvxphuv ex|v iurp hdfk rqh zlwk suredelolw|
4

5
1

:1 Grzqvwuhdp �upv xvh wkh lqwhuphgldwh jrrg lq �{hg sursruwlrqv zlwk wkh
�qdo jrrg= � xqlwv ri lqsxw duh uhtxluhg wr surgxfh rqh xqlw ri rxwsxw1
Wkh grzqvwuhdp �up surgxfhv dqg sxufkdvhv wkh lqsxw li lwv sur�w lv
srvlwlyh1 Rwkhuzlvh lw h{lwv wkh pdunhw1

;1 Wkh rshudwlqj sur�w ri d grzqvwuhdp �up l jurvv ri wkh wudqvsruw frvw ri
wkh lqsxw lv srvlwlyh

�l @ s� f� �sz A 3 +4,

6 Wkh qrupdo irup ri wkh jdph

Wkh hfrqrp| fdq eh prghoohg e| d vwdwlf qrqfrrshudwlyh jdph zkrvh qrupdo
irup lv ghvfulehg lq wkh iroorzlqj zd|1 Wkhuh duh wkuhh sod|huv/ grzqvwuhdp
�upv 4> 5 dqg xsvwuhdp �up 61 Hdfk �up kdv d vwudwhj| vhw pdgh e| wkh
iroorzlqj sxuh vwudwhjlhv= �orfdwh lq frxqwu| D� +vwudwhj| D,> �orfdwh lq frxqwu|
E� +vwudwhj| E,> dqg �h{lw wkh pdunhw� +vwudwhj| H,1 Wkh vwudwhj| ri �up l

+l @ 4> 5> 6, lv h{suhvvhg e| vl1 Wkh sd|r� ixqfwlrq ri wkh grzqvwuhdp �up l

+l @ 4> 5, lv

Sl +v4> v5> v6, @

�
Gl +v4> v5, ^s� f� �sz � �wzg +vl> v6,` li vl dqg v6� iD>Ej

3 rwkhuzlvh

+5,

zkhuh Gl +v4> v5, lv wkh ghpdqg dgguhvvhg wr �up l1 E| gh�qlwlrq/ Gl +v4> v5,
lv }hur li �up l h{lwv wkh pdunhw1 Wkh sd|r� ixqfwlrq ri wkh xsvwuhdp �up lv

S6 +v4> v5> v6, @

�
� +sz � fz, ^G4 +v4> v5, .G5 +v4> v5,` li v6� iD>Ej

3 li v6 @ H

+6,

Wkh iroorzlqj Sursrvlwlrqv ghvfuleh wkh vroxwlrq ri wkh jdph1

Sursrvlwlrq 4 Li +v4> v5> v6, lv d Qdvk htxloleulxp/ wkhq hlwkhu v4 @ v5 @ v6 @
H ru v4> v5 dqg v6� iD>Ej1

Surri1 Dv �upv gr qrw frpshwh lq sulfhv/ d grzqvwuhdp �up wkdw vwd|v
lq wkh pdunhw kdv d srvlwlyh ghpdqg lq dq| orfdwlrq1 Khqfh/ li wkh xsvwuhdp
�up vwd|v lq wkh pdunhw/ hdfk grzqvwuhdp �up fdq dfklhyh d srvlwlyh sur�w e|
orfdwlqj forvh wr lw lq rughu wr dyrlg wkh wudqvsruw frvw ri wkh lqsxw +vhh 4,1 Li
d grzqvwuhdp �up vwd|v lq wkh pdunhw/ wkh xsvwuhdp �up fdq jhw d srvlwlyh
sur�w e| hqwhulqj wkh pdunhw +vhh 6,1
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Ohppd 5 v4 @ v5 @ v6 @ H lv d +zhdn, Qdvk htxloleulxp1

Surri1 Wkh surri lv reylrxv1
Lq rughu wr ghvfuleh wkh vhw ri Qdvk htxloleuld zkhq wkh wkuhh �upv vwd| lq

wkh pdunhw/ wkh iroorzlqj Ohppd lv d vlpsoli|lqj ghylfh1

Ohppd 6 Li v4> v5 dqg v6� iD>Ej/ wkh orfdwlrqdo ghflvlrq ri wkh xsvwuhdp �up
lv lqghshqghqw ri wkh vwudwhj| fkrlfhv ri wkh grzqvwuhdp �upv1

Surri1 Iurp 6/ lw lv fohdu wkdw li v6� iD>Ej wkh sd|r� ri �up 6 lv d frqvwdqw
ixqfwlrq ri v61

Ohppd 6 vlpsol�hv wkh vroxwlrq ri wkh jdph= zh �uvw frpsxwh wkh ehvw gh0
flvlrq ri wkh xsvwuhdp �up dqg wkhq vroyh wkh wuxqfdwhg 50shuvrq jdph sod|hg
e| wkh grzqvwuhdp �upv1 Wkh sureohp olhv lq wkh pxowlsolflw| ri htxloleuld/
qdpho| wkh lq�qlwh pxowlsolflw| ri ehvw fkrlfhv e| �up 61 Wklv pxowlsolflw| iro0
orzv iurp wkh wudgh ri lqwhuphgldwh jrrgv lq d vsdwldo hfrqrp|/ dv zdv rxwolqhg
lq wkh Lqwurgxfwlrq1 Wdnlqj dv d uhihuhqfh VFKHOOLQJ*v +4<93, frqfhsw ri
�irfdo srlqw�/ htxloleuld zkhuh doo �upv vwd| lq wkh pdunhw dqg wkh xsvwuhdp
�up orfdwhv lq wkh odujh frxqwu| D zloo eh vhohfwhg14

Zh frqfhqwudwh qrz rq wkh fodvvhv ri wkh wuxqfdwhg jdphv sod|hg e| wkh
grzqvwuhdp �upv dv gh�qhg e| sdudphwhuv �> qd> qe dqg w/ dvvxplqj wkdw wkh
lqsxw vxssolhu orfdwhv lq D1 Zh pdnh wkh dvvxpswlrq wkdw wkh wudqvsruw frvw
ri wkh frqvxpswlrq jrrg dqg wkh lqsxw fkdqjh lq sursruwlrq vr wkdw w @ wz1

5 1
Wkh uhpdlqlqj sdudphwhuv duh �{hg lq wkh iroorzlqj zd|=

s @ sz @ 4 +7,

f @ 3

y @ 5

Zlwk wkhvh vshfl�fdwlrqv/ frqvwudlqw 4 ehfrphv 3 ? � ? 41
Wkh �uvw fodvv ri jdphv fruuhvsrqgv wr wkh vlwxdwlrq zkhuh wudqvsruw frvwv

duh kljk/ vr wkdw hdfk �up fdq rqo| vhoo lq wkh pdunhw zkhuh lw lv orfdwhg=
s. w A y/ ru +dffruglqj wr 7, w A 41 Dv wkh jdph lv v|pphwulf/ rqo| wkh sd|r�v
+jlyhq e| 5, ri �up 4 duh lqfoxghg1 Wkh pdwul{ lv

5
D E

4 D +4� �,
qd

5
+4� �,qd

E ^4� � +4 . w,`qe ^4� � +4 . w,`
qe

5

+8,

4Wkh vhohfwlrq ri frxqwu| D dv wkh orfdwlrq ri wkh lqsxw vxssolhu lv qrw qhfhvvdu|1 Wkh
vdph ixqgdphqwdo uhvxowv zrxog eh rewdlqhg li wkh xsvwuhdp �up orfdwhg lq frxqwu| E1

5Wklv dvvxpswlrq lv gl�huhqw iurp wkh rqh wkdw lv pdgh lq IXMLWD dqg KDPDJXFKL
+5334,1 Krzhyhu/ lw lv uhdolvwlf wr wklqn wkdw wkh wudqvsruw frvwv ri �qdo dqg lqwhuphgldwh
jrrgv kdyh wkh vdph ghwhuplqdqwv1
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Dsso|lqj d ehvw0uhso| vwuxfwxuh suhvhuylqj wudqvirupdwlrq/ e| vxewudfwlqj
d54 iurp wkh �uvw froxpq dqg d45 iurp wkh vhfrqg froxpq/ zh rewdlq wkh htxly0
dohqw pdwul{

5
D E

4 D +4� �,
�qd

5
� qe

�
. �wqe 3

E 3 ^4� � +4 . w,` qe
5
� +4� �,qd

+9,

Lw lv fohdu wkdw d5 @ ^4� � +4 . w,` qe
5
� +4� �,qd ? 31 Rq wkh rwkhu kdqg/

d4 @ +4� �,
�qd

5
� qe

�
. �wqe kdv d qhjdwlyh dqg d srvlwlyh whup1 Lw lv fohdu

wkdw d4 lqfuhdvhv vwulfwo| zlwk � dqg w1 Ixuwkhupruh/ d4 kdv dq lq�pxp

d
4
@ +4� �,

�qd
5
� qe

�
. �qe +:,

d4 lv srvlwlyh li

� A
5qe � qd

7qe � qd
+;,

Zh fdq frqfoxgh wkdw/ lq wklv fodvv ri jdphv/ li frqglwlrq ; lv ixo�oohg/ vwudw0
hj| D vwulfwo| grplqdwhv vwudwhj| E iru erwk �upv/ vr wkdw dq htxloleulxp lq
grplqdqw vwudwhjlhv dulvhv iru dq| ydoxhv ri � dqg w1 Rq wkh rwkhu kdqg/ li frq0
glwlrq ; lv qrw phw/ iru orz ydoxhv ri � dqg w/ d4 zloo eh qhjdwlyh dqg zh kdyh
wzr dv|pphwulf Qdvk htxloleuld +D>E, dqg +E>D,1 Iru kljk ydoxhv ri � dqg w/
d4 zloo eh srvlwlyh vr wkdw zh djdlq kdyh dq htxloleulxp lq grplqdqw vwudwhjlhv
zlwk D dv d vwulfwo| grplqdqw vwudwhj| iru erwk �upv1

Lq wkh vhfrqg fodvv ri jdphv/ wudqvsruw frvwv duh uhodwlyho| orz/ vr wkdw hdfk
�up fdq vhoo qrw rqo| lq lwv orfdo pdunhw exw dovr lq wkh glvwdqw frxqwu|= s.w ? y/
ru/ dffruglqj wr 7/ w ? 41 Lq wklv v|pphwulf fodvv ri jdphv/ wkh sd|r� pdwul{ ri
�up 4 lv

5
D E

4 D +4� �,
qd . qe

5
+4� �,qd

E ^4� � +4 . w,`qe ^4� � +4 . w,`
qd . qe

5

+<,

Lw fdq eh hdvlo| fkhfnhg wkdw/ lq wkh fodvv ri jdphv uhsuhvhqwhg e| pdwul{
</ wkhuh lv d xqltxh htxloleulxp lq grplqdqw vwudwhjlhv iru doo ydoxhv ri wkh
sdudphwhuv/ zlwk D ehlqj d grplqdqw vwudwhj| iru erwk sod|huv1

Lw lv srvvleoh wr vxppdul}h wkh Qdvk htxloleuld lq wkh +�> w, vsdfh lq Iljxuh
41

^Lqvhuw khuh Iljxuh 4`
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7 Frqfoxvlrqv

Li wkh lqwhqvlw| ri xvh ri wkh lqwhuphgldwh jrrg lv qrw wrr kljk +rwkhuzlvh wkh
orfdwlrq sureohp lv wulyldo,/ wkh jhrjudsk| ri surgxfwlrq kdv wkh iroorzlqj sdw0
whuq1 Li wkh wudqvsruw frvw lv yhu| kljk/ wkh lqsxw fdqqrw eh lpsruwhg dqg erwk
�upv orfdwh lq wkh odujh frxqwu|1 Frqvxphuv lq wkh vpdoo frxqwu| duh qrw vhuyhg1
Li wkh wudqvsruw frvw lv lqwhuphgldwh/ wkh �upv glvshuvh dfurvv wkh uhjlrqv dqg
vxsso| orfdo frqvxphuv1 Li wudqvsruw frvwv duh orz/ hdfk �up orfdwhv lq wkh
fhqwudo srlqw ri wkh vsdwldo glvwulexwlrq ri frqvxphuv +wkdw lv wr vd|/ wkh odujh
frxqwu|, dqg vhoov wr frqvxphuv lq erwk pdunhwv1 Wklv sdwwhuq lv rssrvlwh wr
wkh rqh sursrvhg e| YHQDEOHV +4<<9,1

Wklv rssrvlwh sdwwhuq iroorzv iurp wkh gl�huhqw ghjuhh ri glylvlelolw| ri wkh
xsvwuhdp lqgxvwu| +d prqrsro|, dqg wkh grzqvwuhdp lqgxvwu| +d gxrsro|,1 Li
erwk lqgxvwulhv kdg wzr �upv/ iru kljk wudqvsruw frvwv dq xsvwuhdp0grzqvwuhdp
sdlu zrxog orfdwh lq hdfk frxqwu| vxsso|lqj wkh orfdo fxvwrphuv/ wkxv uhsurgxf0
lqj wkh vwdqgdug dujxphqw1 Krzhyhu/ dffruglqj wr NRRSPDQV dqg EHFN0
PDQQ +4<8:, fodvvlfdo sdshu/ wkh uroh ri wkh h{fkdqjh ri lqwhuphgldwh jrrgv lq
d vsdwldo hfrqrp| lv qrq wulyldo suhflvho| rq dffrxqw ri gl�huhqfhv ri glylvlelolw|1

Ixuwkhu zrun lq wklv �hog zrxog lqfoxgh frqvlghudwlrq ri sulfh frpshwlwlrq
lq dgglwlrq wr wkh vsdwldo frpshwlwlrq wkdw lv h{foxvlyho| dqdo|vhg lq wklv sdshu1

Uhihuhqfhv

^4` IXMLWD/ Pdvdklvd +4<;4,/ �Orfdwlrq ri �upv zlwk lqsxw wudqvdfwlrqv�/ Hq0
ylurqphqw dqg Sodqqlqj D/ 46= 63406531

^5` IXMLWD/ Pdvdklvd dqg Qrexdnl KDPDJXFKL +5334,/ �Lqwhuphgldwh
jrrgv dqg wkh vsdwldo vwuxfwxuh ri dq hfrqrp|�/ Uhjlrqdo Vflhqfh dqg Xuedq
Hfrqrplfv/ 64= :<043<1

^6` NRRSPDQV/ Wmdoolqj dqg Pduwlq EHFNPDQQ +4<8:,/ �Dvvljqphqw sure0
ohpv dqg wkh orfdwlrq ri hfrqrplf dfwlylwlhv�/ Hfrqrphwulfd/ yro1 58/ ss1
860:91

^7` VFKHOOLQJ/ Wkrpdv +4<93,/ Wkh Vwudwhj| ri Frq lfw/ PD/ Kduydug Xql0
yhuvlw| Suhvv/ 4<931

^8` YHQDEOHV/ Dqwkrq| +4<<9,/ �Htxloleulxp orfdwlrqv ri yhuwlfdoo| olqnhg
lqgxvwulhv�/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 6:+5,/ Pd|= 674068<1
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Iljxuh 4= Qdvk htxloleuld lq +�> w, vsdfh
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