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B SO R s s s g B2 U BRI A8 s T R
Fig. 1 Spatial pattern of emitted spillover effects Fig. 2 Spatial pattern of acquired spillover effects
in Beijing-Tianjin-Hebei region at county level in Beijing-Tianjin-Hebei region at county level
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Tab. 1 Spatial spillover effects among the municipal districts of main cities in Beijing-Tianjin-Hebei region

dest R oARE Rl B2 OJRG E skxno R M EY; ik

dex 4649 1867 1987 180 -52.6 -363 121 341 103 174 240 -254
KH 5471 90.6 1460 573 -333 -267 156 -258 198 198 21.5 -344
ARIE 1395 1558 70.9 -84  -17.1 =341 305 174 232 417 401 143
FELL 950 675 56.6 329  -118 212 325 -260 ~-181 314 268 ~-13.9
ZEL 529 438 31.1 26.4 -422 -39.6 -6.1 5.1 17.7 253 -232 -34.7
HRBERS =359 -248 103 -285 -434 428 123 -68 -134 255 -541 123
Jwa -346 -442  -131 -83  -11.0 429 436 220 =339 273 -212 33.6
s 249 225 543 445 =53 7.0 102 -112 =208 139 -63 221
KED 116 290 341 -195 24 421 -392 -36.1 226 -11.0 -347 -44.6
A 370 458 39.1  -165 214 =312 =251 -32 230 -47.0 -41.6 -30.4
B 201 223 103 437 -452 =257 -242 -133 -179 -279 655 119
JEYF 1596 167.6 122 -165 =393 237 =359 -10.1 -278 ~-166 124 12.2

ik =361 -459 531 -113  -313 424 -104 244 -325 -251 302 216
T ATZORHBDXARIR R A0S, B 2R M X e Hh A H 2800
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SRR IX LR A ST RIS 7, ai E bRk R T B R
3.2 EF/KERTIEERNET

FEARELAS I 55 B0 2000-2013 4F R4S 4% 1) GDP £ Je , e lUH A N D BCR 8 i
TN GDP FRAE4S B A 0 R JBAK o SR A5 M X\ GDP AnifEAb J5 88 17 51 HoAy
WA IEZS A RRAE, T RERE T I s AR I AN [F] 40 20 5 2 05 R R4 KB 288, AR
K H ArcGIS 75 B Geit o A i S HE bR E 25 0 90, LIS AR BT A il 58 506 A3 GDP Y
YA 2 RS 25t , W5 44E0 168 D Hdsi /3 U Rh 2R, A3 52 . ARk S X
(AN¥) GDP < FHE-12450E2 ) 5 TIRACEHLIX CPIE-1/2 - 1E2E < A GDP < -3
H); HEAKEmX CEYE < A¥GDP < EWE+12Fr1ELE); mAKEMmX (A
GDP > F-E+1/245E2E) . N T RERS T NN IR T4 05 kR R A, 45 AR %
GRS R BRI B ( “FRE” R A7) REARER", et B
S HPAHEE . 2000-2006 4EF12007-2013 4F

2 JBIR T WA T B BB B T R R RN RS I L . R b TXT A
2 BB IR BRI R AR AR AR JEXT AR T SRR B ke A AR Ak
PR, L2 r DI . O XA B R TAEXT ALk DB, XHh
& EBCT RO, BN 0.773, B B2 5K B SSRIAE AT S I BN S K A2 AR AR
1 d5e/ MR A 77.3%, BB 28 55 K B S HUME DL K A= 5 AR o () AR XS M 2R B0 e KAEL
70195, FoRTEMFIERT BN, B2 5 KT 10 28R & AR AR AR A e KR AR 19.5%, BRI
AR B IR T K R T REYEA K R, JEXT M2 L BUE K TR B4R
ARAEXT A LB W, 150 B R B R T e R K-8 UL A T A8k, A& R A AEAH
RIZETY I, AT RS AR WA K . B FEMFIEIT BN, O EE B vk
I TSR S, BTG Gy 8 T ROKF 28R BB AR AR R Tz
B/INK92.7%, 1] RS A B KA K 7.3%, o KT 2 70 i L A SR AT 2 v /KO B3,
HIMER I/ N K 94%, 18] T HE A8 LRI KN 6%, 8RR A 3= B4 i T IRk S Al = 7K
SERA P EIR . @ AR B R E, 5 — I B B B K2R A ) AR RS A HE
Bi/NK 7.3%, T8 A B FRERS IR KA R 3.7%, 10 F 568 )5 55 — B Befe
HR A A ACE AR BF 2R A0 kA, el AR i BefE i . s A v 2K =

R2 20002013 FREHEEFHEFLRKF LRI D /RATKERERE
Tab. 2 Non-spatial Markov-chain transitional matrix for economic level types at county scale
in Beijing-Tianjin-Hebei region, 2000-2013

2000-2006 4F- 2007-2013 4F
n L ML MH H n L ML MH H
L 236 0.927 0.073 0.000 0.000 236 1.000 0.000 0.000 0.000
ML 168 0.032 0.773 0.195 0.000 155 0.065 0913 0.022 0.000
MH 363 0.000 0.064 0.852 0.083 340 0.000 0.024 0.938 0.037
H 389 0.000 0.000 0.060 0.940 445 0.000 0.000 0.010 0.990

TE: LFORMKFHLIX ;. ML IR PIUK-FHBIX; MH SRR KEHX ;. HORE R n X
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Tab. 3 Spatial Markov-chain transitional matrix for economic level types at county scale
in Beijing-Tianjin-Hebei region, 2000-2013

2000-2006 4F 2007-2013 4F

n L ML MH H n L ML MH H

L 99 0.813  0.188  0.000  0.000 47 1.000 0.000  0.000  0.000

ML 86 0.500  0.500  0.000  0.000 2 1.000  0.000  0.000  0.000

. MH 39 0.000  0.000  1.000  0.000 0 0.000  0.000  0.000  0.000
H 12 0.000  0.000  0.000  1.000 0 0.000  0.000  0.000  0.000

L 22 0.625 0375  0.000  0.000 125 1.000  0.000  0.000  0.000

ML 64 0571 0429  0.000  0.000 73 0222 0778  0.000  0.000

ML MH 63 0.000  0.000  1.000  0.000 68 0.000  0.182 0818  0.000
H 29 0.000  0.000  0.000  1.000 7 0.000  0.000  0.000  1.000

L 4 0.500  0.500  0.000  0.000 51 1.000 0.000  0.000  0.000

ML 76 0.000 0400  0.600  0.000 62 0.400  0.600  0.000  0.000
MH MH 237  0.000  0.000  1.000  0.000 232 0.000  0.028 0917  0.056
H 56 0.000  0.000 0286  0.714 187 0.000  0.000  0.000  1.000

L 0 0.000  0.000  0.000  0.000 13 1.000 0.000  0.000  0.000

ML 6 0.000  0.667 0333  0.000 18 0333 0.667  0.000  0.000

H MH 172 0.000  0.000  1.000  0.000 50 0.000  0.143 0571 0.286
H 211 0.000  0.000  0.059  0.941 246 0.000  0.000  0.000  1.000
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Fig. 3 Spatial patterns of economic level types transitions at county level in Beijing-Tianjin-Hebei region, 2000-2013
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Fig. 4 Spatial patterns of economic level types transitions of regions and neighbors
at county level in Beijing-Tianjin-Hebei in 2000-2013
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Spatial spillover effects of regional economic growth
in Beijing-Tianjin-Hebei region

ZHANG Xuebo'’, CHEN Siyu', LIAO Cong', SONG Jinping'

(1. School of Geography, Beijing Normal University, Beijing 100875, China;
2. School of Tourism and Resource Environment, Zaozhuang University, Zaozhuang 277160, Shandong, China)

Abstract: Spatial spillover effect reflects the economic activities' contacts and interactions
between regions, and it is often used to examine regional economic cooperation and the
construction of regional integration. Various scholars have paid much attention to the spatial
spillover effects and taken some areas as examples by using spatial econometrics model. In
such research, however, researchers ignored the spatial heterogeneity and the spatial structure
of the spillover effects among the research units. At present, the coordinated development of
the Beijing-Tianjin-Hebei region has become a national strategy. This paper chooses the region
as a case to examine the spatial spillover effects at county level by combining the modified
Conley-Ligon Model with spatial Markov chain methods. The results display the spatial pattern
of spatial spillover effects and reveal its impacts on the transition of economic level types.
Several conclusions are as follows. From 2000 to 2013, there are significant spatial spillover
effects among counties in Beijing- Tianjin- Hebei region, the spatial spillover effects have the
multi- level patterns among cities and the spatial core- periphery structure. Meanwhile, the
spillover effect weakens from the central area to the peripheral area with the increase of
distance, and the negative spillover effect is in the dominant position. The economically
developed counties emit positive spillover effects and gain positive spillover effects at the same
time. Ultimately, under the influence of spatial spillover effects, counties' economic level types
are not likely to change, especially for underdeveloped counties. The counties whose economic
level types have changed mostly adjoin the cities' built-up areas. The transition of economic
level types has the same direction between the adjacent counties. There are some implications
of the study: Beijing should play a core role in the coordinated development of Beijing-Tianjin-
Hebei region. Space development should ensure the agglomeration economy. The peripheral
region such as northwest, northeast and southeast parts should pay more attention to the
construction of public service, like transportation, medical facility and so on. We should give
an accurate orientation for each city, break the administrative barriers and promote the free
flows of production factors so as to release more positive spillover effects among regions.
Keywords: Beijing-Tianjin-Hebei region; spatial spillover effect; Conley-Ligon Model; spatial
Markov chain



