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Impacts of the Regional Accessibility Improvement on the National Spatial
Structure
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Abstract

In general, the transport infrastructure investment improves the regional accessibility that
plays a key role in promoting economic growth and restructuring the national spatial
structure. Many researchers have focused only on investigating the impact of the transport
infrastructure investment on economic growth. It seems that the literature has given a little
attend to how the transport infrastructure investment affects the national spatial structure
changes. The change of the national spatial structure appears the change of the central place
hierarchy. The paper attempts to develop a model for analyzing the impact of transport
infrastructure on national spatial structure based on the central place theory. The analysis is
concluded using assumed data. Hence, the results obtained in the paper is suggestive rather
than conclusive. This paper is organized as follows: The first step is to classify the industrial
goods provided in the region. The second step is to construct a framework for analyzing
changes in transport cost due to the accessibility improvement. The third step is to analyzing
the impact of the transport infrastructure investment on the national spatial structure. Finally,
the paper suggests policy directions for the balanced national development.
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Table 1 Overview of the N country

L : Hierarchy in the
Division Population reg%,on
Region R 8,100,000 1% order
Region S 2,800,000 3 order
Region T 2,000,000 3 order
Region U 4,500,000 2" order
RegionR Scenario 1
(High-Growth Region) S
N
Scenario 3 Scenario 2 \\
,) Region S \\ \‘
New ;% (Low-Growth Region) | \
expressway 2 \‘ \l
routes i ) 1 -
\ Region T ’l :
Y, (Low-Growin Region) / 1
\ Al I
N ——”’Regionu "
\\ - (Growth Region) .
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Table 2 The average travel time savings between

regions (unit: min/ truck)
Division Region R | Region S | Region T | Region U
e R - 1,808 577 1,980
o S 1,011 = 465 1,110
T 487 679 - 816
: U 1,997 1,726 578 -
. R - 739 986 837
rio S 832 = 1131 983
T 964 1,038 - 687
2 U 653 724 875 -
Seatia R - 436 577 324
o S 321 - 633 314
T 273 489 - 234
3 U 327 287 298 -
30 | "=EA=, 513 3= (2016)

Table 3 The saving transportation cost between

regions (unit: one hundred million won/ton)

Division
Id 1 Id 2 Id 3 Id 4 Id 5
from to
. S | 414 968 268 3154] 1631
Re%;O” T| 397 s830] 351 3446 1782
U| 520] 1,044 57| 4058 1865
, R 89| 396] 98] 938 644
Regs'on T | 126] 86| 82 24| 438
U 82| 367 94| 1155 424
, R 42 201 161 1740, 714
RegT'O” S 54| 116] 81| 927| 344
U 30| 417] 69| 860 324
, R| 627] 910 112 3873 1210
Re%'c’” s| 169 779 214] 2036 805
T 51 s571] 89| 1043 280
Dwision | 116 | 147 | 1d8 | d9 |1d 10
from to
, S | 3995 1360 2103| 1836 2514
Region
4 T | 3992 1024] 3817] 1315 1,108
U | 5557] 1,092 4141 1253 4377
, R | 3462 955 2321] 986] 1630
Regs'on T | 2359 626] 1003 131 766
U| 2130] 919] 1256] 563 1366
, R| 3525 387 789] 546] 927
RegT'O” s | 2139 2100 54| 143 488
U| 28100 207 625 432 609
, R | 4230 1215 4420 1742] 3862
Region
Y S | 3848 1077 2038 1046] 2051
T | 2464 893 2169] 515 1,063
Note) Id: Industrial goods.
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Appendix Table 1 Multi-regional input-output table (Hierarchy classification of industrial goods)

Intermediate demand Total final demand
Output - - - -
Region r Region s Transport | Region 7 | Region s — Total
1 j n 1 j n sector G o | e suppl!
Input T - 15 e CIeE*|cC I'E PPy
local natic J tocal Jnation Niocal Mnation| local — natior J local Jnation " jocal P natio
1 1local
nation rr Tr _ _ r Ty _ _ r
o : Xz'(local),j(local) i(local), j{nation) Xz'(local), T | t'i(local) Xz’(local)
R .
g' Z Z'local
Znation
] r H
o] rr rr s s r T 7S 7 r
§ 7 pocal i(nation), j(local) i(nation), j(nation) Xi(nation),j(local) i(nation),j(nation)Xi(nation), T4 i(nation) i(nation)%(nation) ‘X;(nation)
B n
n :
B_ ’I"L(ltZOTL
E d
E_ 1 1local
5]
B nation _ _ EE 83 S _ SS _ S
E o : Xz'(local),j(local) Xz'(local),j(nation) Xz'(local), T i(local) Xz’(local)
R ;
g' Z Z'local
Y nation
» !
ST ST S 5 s s ss s s
T poeal i(nation),j(local) i(natz’on),j(natian) Xi(nation),j(local) Xz’(natz’on),j(natian Xi(nation)y T+ i(nation) i(nation)‘/%(nation) )Q(nation)
n
nnation
Transport sector i e N S
p T, illocal) T, i{nation) T, i(local) T, i{nation)
7 7 s s
value-added I/j(local) I/j(nation) I/j(local) I/j(nation)
. r r S S
Total input Xj(local) j(nation) Xj(local) ination)
* ., dok dok ok
C : Consumption, I : hvestment, £ : Export.
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L i gpion) MBS T2, M ation) KD T2 2 (000 FIBC MATHO SRl SjolQl o] i HEO| R,
X7 ittocat) * KI% 720 MY 1000 MBS AP0 RISl mERE T 32, oo KIS T AR G MBS At
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Appendix Table 2 Changes in demand of industrial goods (unit: one million won, %)
Region R
Scenario 1# Scer?ario 2# Scenario 3#
Division | Threshold Indu§ trial Private‘ Increased | Excessive Indu‘strial Private‘ Increased | Excessive Indu‘strial Private‘ Increased | Excessive
(b) price cohsumptlon consumption | threshold price copsumptlon consumption | threshold price copsumptlon consumption | threshold
reduction| increase reduction | increase reduction| increase
rate rate (a) (8)-(b) rate rate (a) (a)-(b) rate rate (a) (8)-(b)
A1 hi0m) 774 -177% 1.80% 2,398| above -1.15% 1.16% 1,548 above -0.68% 0.68% 906 above
102 60 4,228 -1.63% 1.66% 28,303| above -1.15% 1.16% 19,820 above -0.69% 0.70% 11,920 above
d3ution) 2392 -1.64% 1.66% 872| under -1.14% 1.16% 605 under -0.69% 0.70% 365/ under
14 i) 1,498 -157% 1.60% 133,628 above -1.17% 1.18% 98,829 above -0.71% 0.71% 59,577| above
5, 0ti0m) 7348 -1.62% 1.65% 11,566| above -1.14% 1.15% 8,087 above -0.69% 0.69% 4,832 under
6 450m) 4,888 -159% 1.61% 382,965 above -1.12% 1.13% 268,531 above -0.68% 0.68% 162,079| above
17 (ation) 7.247| -1.68% 1.71% 37,216 above -1.17% 1.19% 25910 above -0.70% 0.71% 15437, above
8, ution) 61,995 -1.60% 1.63% 96,759 above -1.18% 1.19% 70,580 above -0.71% 0.71% 42325/ under
9 csion) 9440, -167% 1.70% 45,125/ above -1.12% 1.13% 30,152| above -0.67% 0.67% 17,862| under
1d10,4t50m) 31,420| -1.63% 1.65% 49,709| above -1.16% 1.18% 35437| above -0.70% 0.70% 21,166 under
Subtotal - -1.64% 1.67% 788,540 - -1.15% 1.16% 559,500 - -0.69% 0.70% 336,469 -
Division Region S
11 0ti0m) 1,150 -1.61% 1.64% 575 under -1.28% 1.30% 457| under -0.77% 0.78% 273 under
1d2,1i0m) 440| -1.52% 1.55% 6,088 above -137% 1.39% 5460 above -0.84% 0.84% 3,317 above
d3utiom) 1,183 -153% 1.55% 221| under -1.33% 1.35% 192| under -0.84% 0.85% 121| under
4y o) 1,644 -152% 1.54% 25,503 above -1.35% 1.37% 22,593| above -1.29% 1.31% 21,621| above
5, 0ti0m) 10,550 -157% 1.59% 2,369| under -131% 1.33% 1,973 under -1.25% 1.27% 1,885 under
6 ,4ti0m) 5,534 -154% 1.56% 87,595 above -1.33% 1.35% 75462| above -1.36% 1.37% 77,095 above
17 (ation) 22418 -1.56% 1.58% 11,293| under -1.34% 1.36% 9,678| under -0.80% 0.81% 5,769 under
1d8uti0m) 21,184 -1.53% 1.55% 21,341| above -1.36% 1.38% 18972| under -0.83% 0.83% 11,454 under
19, 0tion) 24,549 -1.56% 1.59% 14,679 under -1.29% 1.31% 12,058 under -0.78% 0.78% 7,245/ under
1d10 ¢, 0ti0m) 47,389 -1.53% 1.55% 14,387 under -1.33% 1.35% 12,547\ under -0.82% 0.83% 7,678 under
Subtotal - -1.55% 1.57% 184,051 - -1.33% 1.35% 159,391 - -0.96% 0.97% 136,459 -
Note) 107, si0n): Industrial 2, ...y goods.
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(Continuation)
Region T
Scenario 1# Scenario 2# Scenario 3#
Division | Threshold ['1hqustrial | Private I d | .| Industrial Private I 4 le . |Industrial | Private I d |e ;
b) orice | consumption ncrease. xcessive nfiee | consumetion ncrease. xcessive orice | consumption ncrease. xcessive
reduction | increase consumption | threshold reduction | increase consumption | threshold reduction | increase consumption | threshold
rate rate (a) (8)-(b) rate rate (a) (a)-(b) rate rate (a) (8)-(b)
Il om) 1,100 -1.63% 1.66% 430 under -1.29% 1.31% 340/ under -0.76% 0.76% 198 under
1026 i) 191| -1.53% 1.55% 5.226| above -1.36% 1.38% 4,662 above -0.84% 0.85% 2,860| above
d3ati0n) 1,103| -154% 1.56% 152| under -1.32% 1.33% 130| under -0.83% 0.83% 81| under
14 0ti0n) 1,173 -152% 1.55% 19,053| above -131% 1.33% 16,361 above -1.26% 1.28% 15,768| above
d5(uti0m) 8271 -157% 1.59% 1,963| under -1.30% 1.32% 1,629 under -1.23% 1.25% 1,535 under
d6(,00i0m) 3,992 -1.54% 1.57% 65,094 above -1.30% 1.32% 54,829| above -1.33% 1.35% 56,057| above
A7 sion) 12,805 -1.56% 1.58% 5499 under -1.35% 1.37% 4,767 under -0.82% 0.82% 2,863| under
8 ation) 16,073 -152% 1.54% 14,822\ under -1.32% 1.33% 12,817 under -0.84% 0.85% 8,152 under
1d9 ution) 30,156| -1.58% 1.61% 9,630, under -1.27% 1.29% 7711 under -0.77% 0.77% 4,632 under
[d10¢,0600n) 66,318/ -1.53% 1.55% 10,395 under -1.36% 1.38% 9,260| under -0.80% 0.81% 5439 under
Subtotal - -1.55% 1.58% 132,264 - -1.32% 1.34% 112,506 - -0.95% 0.96% 97,585 -
Division Region U
o 611| -1.71% 1.74% 1,694| above -1.23% 1.25% 1,216 above -0.67% 0.67% 655 above
2 om) 1474 -159% 1.61% 19,887 above -1.28% 1.30% 16,004 above -0.70% 0.71% 8,747| above
3, 0ti0m) 684 -158% 1.61% 702| above -1.26% 1.28% 473| under -0.70% 0.71% 262 under
144 ,1i0m) 2,050 -1.53% 1.56% 87,526 above -1.29% 1.31% 73,648 above -0.71% 0.71% 40,062| above
1d5 (utiom) 4,788 -157% 1.60% 4,924 above -1.25% 1.27% 3,748| under -0.69% 0.69% 2,043| under
d6(,0i0m) 10,424 -154% 1.57% 263,794 above -1.26% 1.28% 214,592 above -0.69% 0.69% 116426| above
17 tion) 12,445 -1.62% 1.65% 25,537 above -1.28% 1.30% 20,131| above -0.69% 0.69% 8,820/ under
A8 ation) 20,953| -1.55% 1.57% 61,071 above -1.30% 1.32% 35990 above -0.71% 0.72% 16,607 under
149 em) 20,144 -161% 1.64% 26,100, above -1.23% 1.25% 19,887| under -0.67% 0.67% 10,689 under
T 05 35,332| -1.58% 1.60% 42,752| above -1.29% 1.31% 34,841 under -0.71% 0.71% 18,986| under
Subtotal - -1.59% 1.61% 533,987 - -1.27% 1.28% 420,531 - -0.69% 0.70% 223,297 -
Total - -1.58% 1.61% 1,638,842 - -1.27% 1.28% 1,251,928 - -0.82% 0.83% 793,809 -
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