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City Size Distribution and Economic Development:
Is There a Certain Pattern?

Lu Yang

Abstract: We reexamine the relationship between the city size distribution and economic development
of a country by using a new data set provided by Thomas Brinkhoff. We have made use of data on 118
countries in two census periods. The empirical results allow us to confirm that there is an inverted-U
shape between per capita of income and primacy index. There is a positive relationship between the pri—
macy index and the economic development among the low income countries. However there is a negative
relationship between the two variables among high income countries. This paper also suggests that the
central place theory has dominated influence on the city size distribution. Scale and agglomeration e—
conomies in production promote urban concentration while land rent and higher transport cost foster
population dispersal. The results indicate that population dispersal will accompany with a country’s
development and the population in primacy city of China will shrink in the future.
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Figure 1
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The Model of City-Size Distribution and Economic Development in Berry( 1961)
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Table 1  Definition and Description of Variables

Primacy_

Total

Primacy_

Four

PGNI

log( PGNI)

LM

UM

H

GDP

GDP/Land

IND

DEN

Land
URB,

URB,
Gov

ASIA

(3)

x100 216

(%) 230

204

204

200

200

200

200

222

( / ) 222

209

1
/ (/1000 .0

(10 ) 236
/ 230
>50% URB, =1
URB,=0
/ 217
ASIA'='1

230

ASIA=0 236

39.42

55.91

8684

8.01

0.19

0.28

0.21

0.32

3.14

0.29

0.16

0.17

0.096
0.60

0.71

0.16

0.30

38.16

55.89

2716

7.91

0.34

0.013

0.16

0.07

0.022
0.61

0.17

64.94

87.68

53507

10.89

115.98

24.65

0.38

7.25

1.64
1

1

0.34

24.42

25.93
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4.36

0.006
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0.03
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Table 2 The Determination Factors of City-Size Distribution
Primacy_Total Primacy_Four
(1) (2) (3) (4) (5) (6) (7) (8)
6.37" 7.47° 6.51°  7.757  =3.48"" -2.49™ -3.33"" -3.19™
(3.09) (3.59) (3.06) (2.97) (0.66) (1.04) (0.69) (0.71)
-0.47"  -0.52" -0.47" -0.54"" o _ _
(0.19) (0.21) (0.19) (0.19)
2.04™ 2.05™ 2117 2.37™ 3.92™ 3.91° 3.96™ 432
(0.99) (0.99) (r.01) (1.07) (1.72) (l1.66) (1.74) (1.77)
13.17 12.45° 13.32° 14.69" -4.52 -5.15 -4.21 -0.29
(7.91) (7.88) (8.19) (7.97) (14.60) (14.25) (15.30) (15.58)
-4.99° -4.91° -5.37" -6.18"  -14.98™ -14.67" -15.22™" -16.40™"
(3.41) (3.39) (3.46) (3.69) (5.68) (5.53) (5.75) (5.90)
-2.60° -2.48° -2.62°  -1.93° -9.50™* -9.10™ -9.57" -8.63™
(1.33) (1.34) (1.34) (1.25) (3.55) (3.82) (3.60) (3.60)
L -2.91 L . . -9.59 . -
(3.99) (8.08)
. -13.53* -80.15" . . -9.47 -114.31°
(8.47) (40.73) (16.49) (78.19)
_ _ 187.02° _ - 298.83
(116.5) (215.31)
-8.93™ -8.99"" -8.977 -9.64™ 9.64™ 9.91°" 9.39™ 8.44™
(1.98) (1.97) (2.07) (2.15) (4.08) (3.70)  (4.18) (4.20)
-11.8™ —11.8™ -11.46"" -11.69™" 1542 1571 15.44™ 15.04™
(1.91) (1.89) (1.97) (2.08) (4.02) (3.66) (4.13) (4.08)
-6.00"" =576 -6.11"" -7.11"" 13.05™ 14.49™ 12.79™ 11.59™
(1.97) (1.99) (2.02) (2.15) (4.30) (3.97) (4.40) (4.40)
-8.50" -8.61"" -8.26™ -8.27°" 8.23™ 8.16™ 8.18" 8.03"
(2.07) (2.006) (2.12)  (2.23) (4.17) (3.73) (4.26) (4.24)
26.39™ 2277 27117 27.41°  74.857  72.237" 75277 82.25™
(11.89) (13.24) (11.78) (11.57) (6.59) (6.77)  (6.92) (8.04)
R’ 0.316 0.318 0.330 0.342 0.232 0.238 0.231 0.240
186 186 185 185 198 198 197 197
@D 1 (2) okl ok 1% 5% 10% 6 “a”
15% 10%
10% o
“ g ( 2V Prinacy _
Total
5% 10%
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Table 3 Robustness Test: Dummy Variables of Economic Development
Primacy_Total Primacy_Four
(1) (2) (3) (4) (5) (6) (7) (8)
-0.55 0.15 -0.25 -0.60 14987  13.94™ 13.43™ 12.64™
(1.43) (1.44) (1.41) (1.38) (3.25) (3.29) (3.29) (3.35)
0.54 0.43 -0.09 -0.35 2.84 1.85 1.35 0.93
(1.22) (1.23) (1.19) (1.19) (2.73) (2.72) (2.76) (2.73)
-3.13™ =372 -3.39™ 348" -4.46  -4.06° -3.76"  -3.94°
(1.48) (1.57) (1.61) (1.62) (2.49) (2.43) (2.52) (2.47)
1.69° 1.79° 2.00° 3.86™ 3957 4327
(0.97) (10.98) (1.03) (1.64) (1.66) (1.74)
13.91° 15.45™  17.37™ 3.05 4.57 8.01
(7.68) (7.62) (7.42) (14.81) (15.35) (15.62)
. -4.23 -4.69 -5.38" . -15.19™ -15.62™" -16.80""
(3.38) (3.43) (3.62) (5.53) (5.62) (5.93)
. -2.88" -2.92° -2.37° . -8.96™ -9.05™ -8.14™
(1.47) (1.51) (1.48) (3.63) (3.71) (3.69)
- -13.66" -69.75" . _ -14.03 -113.94
(8.85) (39.76) (17.67) (81.19)
o - 157.74 o - 283.57
(111.23) (223.30)
—-7.84™ -9.33™  -9.34"" -9.92" 495 6.98" 6.64 5.76
(2.66) (2.31) (2.39) (2.47) (4.36) (4.81) (5.01) (5.00)
-10.957 =12.41™" —12.14™ -12.40™ 14.79™ 13.16™ 13.15™ 12.79™
(2.56) (2.13) (2.18) (2.28) (4.09) (4.68) (4.93) (4.87)
-5.63™ -6.87"" -6.83"" -7.63™ 11.43™ 11.33™ 11.07™ 9.83"
(2.72) (2.32) (2.36) (2.49) (4.60) (4.89) (5.08) (5.05)
—=7.57" =877 -8.59"" -8.73™ 5.36 5.06 4.95 4.84
(2.76) (2.36) (2.40) (2.50) (4.66) (4.98) (5.17) (5.14)
4770 47337 49377 54.047 43.647 45937 48377  56.49™
(2.76) (2.66) (3.06) (4.51) (4.47) (5.27) (6.21) (8.85)
R® 0.238 0.283 0.302 0.311 0.194 0.260 0.263 0.270
190 184 183 183 200 194 193 193
Ay T B 19" 5%""10% 3] @
15% 10%
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4 : ( Primacy_Total)

Table 4 Robustness Test: Primacy_Total as the Dependent Variable

2010 2000
(1) (2) (3) (4) (5) (6) (7) (8)
7.66" 7.89" . - 6.77 7.24* . -
(4.00)  (4.03) (4.64)  (4.43)
-0.56™ -0.57" - . -0.50°  -0.51" . .
(0.25)  (0.25) (0.29)  (0.28)
- - -0.11 -0.10 - L -2.64°  -2.43°
(2.14)  (2.14) (1.71)  (1.63)
/ - - -1.49 -1.48 - - -2.85 -1.59
(1.62) (1.63) (2.12)  (2.15)
. . -4.93%  -4.41™ . -5.927  -4.65"
(2.05)  (2.15) (1.87)  (2.02)
4137 433 3317 3,547 2.73 2.78 1.88 2.12
(0.72)  (0.72) (0.59) (0.66) (2.80) (2.64)  (3.19)  (3.06)
16.76 13.91 23.09™ 20.76°  5.59 9.12 1.89 6.99
(12.29) (13.05) (11.39) (11.87) (11.64) (12.18) (11.61) (11.92)
-12.67° -13.46™" -10.30™" -11.21"" -5.25 -5.72 -3.36 -4.26
(2.42)  (2.43) (2.06) (2.33) (6.73) (6.37) (7.68)  (7.41)
-2.69°  -2.58" -3.40" -3.27" -2.80 -2.89 -3.20° -3.26
(1.62)  (1.58) (1.84)  (1.82) (2.16) (2.27) (2.08) (2.32)
 -12.73 -11.78 -20.62" L -18.73
(11.68) (12.32) (13.39) (15.14)
21.91"  22.80° 47.96™  49.90 26.44"  25.54*  51.53"% 5274
(14.93) (14.79) (3.22)  (4.02) (17.93) (16.97)  (4.81) (4.97)
R’ 0.327 0.334 0.294 0.301  0.384 0.417 0.374 0.405
100 100 100 100 86 85 84 83
@ ; (D) Sl ok, * 1%5%10% 3 “”
15% 10%
10% o
6
. El-Shakhs
(1972) 118 2000 2010
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