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ABSTRACT

Analysis of Efficient City Size Using Urban Network Theory

Ju Young Kim

% Keywords: Urban Network Theory, City Efficiency, Network Externalities

The constantly increasing size of cities encountered in the real world is in
contrast with the famous ‘optimal city size’ theory, which envisages a size
above which an increase in physical dimension decreases the advantages of
agglomeration.

This evident paradox can be overcome either through the hypothesis of
different production funcitions for each city or by expressing the neoclassical
logic through the use of the Christaller model. In this second case, neoclassical
logic leads to the definition of a hierarchical urban system. But the neoclassical
city interpreted within the logic of Christaller is a theory without empirical
application. The result achieved by the model is undoubtedly unrealistic.

The central place model is a territorial logic, emphasizing a gravity—-type
control of market areas, in the city network model, another logic prevails,
referring to long-distance competition and co-operation regardless of the
distance barrier. The city network concept may consists of three elements:
(1)The network element (2) network externalities, (3) mutual cooperation
element.

Research findings are summarized as follows. The medium sized cities appear
to have a great endogenous capacity to keep social, economic and environmental
costs under control. In case of level of network integration, we found out the

existence of network externalities.
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ZAIH |In(alb) |In(alc) |InD INFUN {InNT  |(InD)? (LHFUN (INNT)? (InD)InF | nD)In | InNT){Inf
UN) NT) UN)
T 0.15/ 0.19) 5.98/ —0.23| 5.71|17.87| 0.03| 16.29] -1.35/ 34.12] -1.29
M 0.15/ 0.07, 5.97| -0.20| 5.56|17.81| 0.02| 15.47| -1.21| 33.19, -1.13
£ 0.12| 0.24 5.89| -0.32| 5.51/17.36| 0.05| 15.17| -1.89| 32.46, -1.77
ook 0.16/ 0.19) 5.77| —0.23| 5.48/16.62| 0.03| 15.02| -1.30| 31.61 -1.24
OFAL 0.13] 0.11, 5.76| —0.43| 5.39/16.59| 0.09| 14.52] -2.46/ 31.04, —-2.30
9l 0.26/ 0.01, 5.60| —0.33] 5.41|15.66| 0.05| 14.64| -1.84/ 30.28 -1.78
T EH 0.27| —-0.04, 5.56| —0.34| 5.21|15.43] 0.06| 13.55| -1.92| 28.92 -1.80
2 0.10| 0.09 5.53] —0.22| 5.29|15.29| 0.02| 14.02] -1.22| 29.28 -1.17
AlE 0.20 0.02) 5.51| —0.49| 5.10/15.17| 0.12| 13.02] -2.71| 28.11 -2.51
=x 0.09| 0.14, 5.43| —0.34| 4.93/14.76| 0.06| 12.15| -1.87| 26.78 —-1.70
JFs| 0.21] 0.18 5.27| —0.43| 4.89/13.87| 0.09| 11.93] -2.24| 25.73) -2.08
= 0.25/ 0.10, 5.22| —0.48/ 4.90/13.62| 0.12| 12.01| -2.52| 25.58  —2.37
oFM 0.30| 0.14, 5.14] —0.33] 4.68/13.20| 0.06| 10.95| —-1.71| 24.04, -1.55
St 0.23] 0.04, 5.09| —-0.23] 4.67|12.97| 0.03| 10.92] -1.18 23.79, -1.09
olgt 0.11] 0.12) 5.09| —-0.32| 4.93/12.93| 0.05| 12.15| -1.63] 25.07, -1.58
A 0.24 0.17, 5.03] —0.31| 4.70|12.64| 0.05| 11.05| -1.58/ 23.64, —1.48
S| 0.37] 0.19) 4.86| —0.20| 4.52|11.79| 0.02| 10.21| -0.95| 21.94, -0.88
el 0.21] —-0.05 5.90| —0.18] 5.48/17.42| 0.02| 15.00] -1.07| 32.33) -0.99
o|M&| 0.10, 0.10| 5.56| -0.17| 5.24/15.45 0.01| 13.74| -0.92| 29.15 -0.87
=k 0.12| 0.07| 5.56) —-0.27| 4.67/15.43] 0.04| 10.93| -1.53 25.97| -1.29
ATl 0.34| 0.08 5.29| —0.37| 4.93/13.98| 0.07| 12.14] -1.97| 26.05 —-1.84
T2 0.26/ 0.15 5.23| -0.17| 5.20/13.68| 0.01| 13.53| -0.88] 27.21 -0.88
S5M™| 0.48 0.09] 4.89] -0.25/ 4.78/11.93| 0.03| 11.43) -1.21| 23.36] -1.18
= 0.33] —-0.12) 5.40| -0.17| 5.11|14.59| 0.01| 13.03] -0.93] 27.58  -0.88
o= 0.31] 0.19) 5.43] -0.19] 5.06|14.76| 0.02| 12.80| -1.05 27.48  —-0.98
PAR— 0.36| —0.10, 5.37| —0.19] 5.00|14.41| 0.02| 12.50| -1.02| 26.84, —-0.95
= 0.38/ 0.07 5.02| —-0.19] 4.67|12.59| 0.02| 10.89] -0.96/ 23.42] —-0.90
EH 24 0.49 0.09 4.76| —0.22| 4.40/11.31| 0.02| 9.70| -1.04 20.95 -0.96
X 0.27| 0.21) 4.96| —-0.13] 4.62|12.28/ 0.01| 10.66] -0.64| 22.88  —-0.59
SES) 0.47| 0.06) 4.92| —0.27| 4.53/12.08| 0.04| 10.26] -1.34| 22.26) -1.23
HFE 0.29| 0.08 5.77| —0.23| 5.47|16.62| 0.03| 14.95| -1.32| 31.53] -1.25
53 0.36] —0.01 5.34| —0.22| 4.96|14.25| 0.02| 12.29] -1.19] 26.47, -1.10
S| 0.34| —-0.03/ 5.17| —0.19] 4.80/13.37| 0.02| 11.51| -0.99| 24.81 -0.92
Mot 0.25| -0.11, 5.63| —0.32| 5.28/15.84| 0.05| 13.94] -1.80 29.72 -1.69
a5 0.38) —0.16/ 5.13| —0.26| 4.74/13.18| 0.03| 11.21| —1.34] 24.31 -1.24
B3 0.29| —-0.22] 5.07| —-0.24, 4.68/12.88] 0.03| 10.94 -1.20| 23.74] —-1.11
Ot 0.41] —-0.07, 5.27| —0.41| 4.90/13.88| 0.08| 12.00| -2.16/ 25.81 -2.01
A A 0.37| —0.02) 5.18/ —0.26| 4.80/13.40| 0.03| 11.51| -1.34 24.84  -1.25
=4t 0.47| —0.04, 5.23| —0.25| 4.84/13.68| 0.03| 11.73] -1.28/ 25.34, -1.19
M 0.28/ —-0.10, 5.79| —0.17| 5.47|16.78/ 0.01| 14.93] -0.99| 31.66] —0.93
Ak 0.47| 0.08 5.44| —0.25/ 5.04/14.82| 0.03| 12.69| -1.34| 27.43) -1.24
ol 0.37| -0.13/ 5.53| —0.26/ 5.12|15.27| 0.03| 13.13] -1.43] 28.32] -1.33
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A inaib) in@ie) 1o InFUN [Nt linD)2 (INFU |(InNT) {(IND)(InF|(InD)(In | (INNT)(In
N)2 2 UN) NT) FUN)
SRS 0.38) -0.21] 5.18) —-0.23] 4.80/13.43| 0.03]| 11.52 -1.21| 24.89 -1.12
=l 0.37) -0.21] 5.02| -0.23] 4.66|12.58| 0.03]| 10.88 -1.16| 23.40 -1.08
ZUH| 0.40, -0.20; 5.07) -0.29] 4.67/12.83| 0.04| 10.92 -1.45| 23.67 -1.34
=X 0.37, 0.01] 5.39] -0.29] 5.05/14.53| 0.04| 12.73 -1.57| 27.20 -1.47
o 0.34) -0.11} 5.51, -0.13] 5.10/15.18| 0.01] 13.03 -0.72| 28.13 -0.67
= 0.30/ —-0.07| 5.43] —-0.26| 5.04|14.76] 0.03] 12.71 -1.41| 27.39 -1.31
L= 0.53] 0.13] 5.04, -0.31] 4.68/12.69| 0.05/ 10.94 -1.54| 23.56 -1.43
2ok 0.47) —-0.13] 5.14, -0.33] 4.72/13.21| 0.05| 11.14 -1.70| 24.26 -1.56
xst 0.39/ 0.13] 5.71| -0.29| 5.31|16.32] 0.04| 14.11 -1.67| 30.35 -1.56
a4F 0.33] —-0.04| 5.46) —-0.27| 5.10/14.93| 0.04| 12.99 -1.48| 27.85 -1.38
vARS| 0.39 0.03| 5.18] —0.30| 4.78/13.41 0.04| 11.44| -1.53| 24.77| —1.41
otE 0.35| —-0.08] 5.27, —-0.19] 4.89/13.86| 0.02| 11.98 -0.98| 25.77 -0.91
o] 0.44, 0.13] 5.53] -0.44] 5.16/15.31| 0.10| 13.29 -2.44| 28.52 -2.28
A 0.24) -0.20| 5.12) -0.20| 4.74/13.10| 0.02| 11.22 -1.01| 24.25 -0.94
AA 0.35| —=0.15] 5.08| —-0.34| 4.74/12.91| 0.06| 11.24 -1.73] 24.09 -1.62
abE 0.36/ —0.05| 5.10f —-0.24] 4.72/12.99| 0.03| 11.14 -1.20| 24.06 -1.11
=4 0.34) -0.02] 4.95 -0.20| 4.57|12.27| 0.02| 10.45 -0.99| 22.65 -0.92
ALk 0.31) —-0.10] 5.34| -0.34| 4.72|/14.23| 0.06| 11.15 -1.81] 25.19 -1.61
zha 0.19) -0.16] 5.72) -0.41] 5.22/16.35| 0.09| 13.60 -2.37| 29.82 -2.16
op&F 0.32 0.03] 5.64| —-0.22] 5.38/15.89| 0.02| 14.45 -1.22| 30.31 -1.16
== 0.48) -0.05| 5.53| -0.19] 5.16|15.32| 0.02| 13.32 -1.08| 28.57 -1.01
kel 0.32 -0.12] 5.13) —-0.29] 4.73|13.15| 0.04| 11.19 -1.50| 24.26 -1.38
=9 0.37) —=0.03] 5.14, -0.22] 4.76|13.19| 0.02| 11.32 -1.11| 24.44 -1.02
NES| 0.37) —-0.07] 5.08) —-0.29] 4.72/12.89| 0.04| 11.13 -1.48| 23.96 -1.37
Z8f 0.30/ 0.09] 5.54, -0.40| 5.17/15.35| 0.08]| 13.38 -2.20| 28.66 -2.05
EeL 0.30 0.00| 5.10| -0.24| 4.73/12.99| 0.03| 11.18 -1.21] 24.10 -1.12
HA| 0.35| 0.00] 5.25| —-0.44| 4.84/13.76| 0.10] 11.71 -2.30| 25.38 -2.12
kAL 0.36/ 0.03] 5.29, -0.44] 4.94/13.99| 0.10| 12.18 -2.34| 26.11 -2.18
M= 0.33] —-0.02] 5.45 -0.16] 5.17,14.83] 0.01] 13.39 -0.87| 28.18 -0.82
MFZ| 0.48/ 0.08/ 4.93] -0.17, 4.56/12.17| 0.01| 10.40 -0.82| 22.50 -0.76

_19_




