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Fig.1 Spatial distribution of manufacturing industry in Shandong Province in 2003, 2007 and 2014
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Fig. 2 Changes in shares of manufacturing sectors at city level in Shandong Province
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Fig.3  Changes in shares of whole manufacturing industry and three sectors at city level in Shandong Province in 2003-2014
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Table 1 Changes in shares of main manufacturing industry sectors at region level in Shandong Province(%)
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7 KRBT EORAT AR ] ol -127  -120 1.1 -05 1 155 12.4 2.4 -1.8  -06
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Table 2 The Moran’s [ index of manufacturing industry of
Shandong Province in 2003-2014

A diliEl AR AR foREm A
2003 0.325%%* 0.4927%5# 0.275% 0.144
2004 0.318% 0.388##* 0.154 0.237%*
2005 0.362%* 0.387##%* 0.098 0.357%%*
2006 0.382%%* 0.337%* 0.087 0.400%%*3*
2007 0.341%* 0.340%* 0.030 0.384%%*
2008 0.349%%* 0.256%* 0.083 0.402%%*
2009 0.356%* 0.272% 0.056 0.406%**
2010 0.278%* 0.216%* 0.030 0.343%%*
2011 0.270% 0.235% 0.101 0.324%%*
2012 0.265% 0.278%* 0.104 0.292%
2013 0.263* 0.268* 0.097 0.290*
2014 0.258%* 0.253* 0.086 0.287*

e e e IR P <0.001, P <0.01 F1 P <0.05,

e T il A A AR A R . AR
| 35 2 % A 4Tl Moran” s 1 $§%7E 2003 4F &5
FHEAT Y, HRES UG R R AR S R Tk A

[E] A SC R TE 2003 4F & 3, s AR By

H 2006 FH - ihm FHE L, REBREE R HH
2009 4E IR BT B HY X 510 RA & X K
1R R AR A M AR 7 Ml e R -2 A 1B R
P
3.2 LRGSR

BET Stata 12.0 #5147 SDM A, 28 SCts o L
AT T SLM I SEM [H115 , 36 3 I /s 25 (1] [ 15 R 4
p 1€ 5% 7K 1 8 35 1E il WASEE 24023 (/R
XoF i M 2 [B) 43 A B2 i e Wald 656 % B
SDM ] {24 SLM (Wald #5535 : 28.6, P< 0.01) Fll
SEM (Wald #:56 : 32.0, P< 0.01) BRI H A 57
Hausman £ 50 45 5 1 7, HL A [ 8500 119 2 [ £t
TR . FEARIREE T, [ 25 SR80 AH
LUARFAIE , 5 R0 LR i e, 408 2 i R A 70 3R B 1
TP RS BE 1R 25 RBCE /N, 43 A 45 2R LU
P42 [ B e o ARFEHTSC AT, T p 7E
SDM H [ 25 5K A 0, 45 PR 2% 16 ] )51 45 SR AN i
FHAE T e 1 42 i T 42 3580 10 45 2R | 5 8500 A5 5K g
(O SEH

1) BN . #48oR, SERINZS R
I3 RE 5 2 3 o SDM AR 7 25 5 5 AR DL KA, I

BEHLEYZS (W) o0 A s PR AL AA T Moran™s 3858 T # %0 i 45 SR K B . PGDP. SCALE. TRANS,
F3 AR K 3T A R R R 45 R
Table 3 The regression results of manufacturing industry and three sectors based on spatial mathematic model
GilEERASYIN 55 Bl B 1 BiA T PR

SLM SEM SDM SDM OLS SDM
OPEN 0.560 0.606 0.382 -0.129 0.647 0.328
SCALE 0.353%#3% 0.532%3% 0.611%%* 0.317%%* 0.389%* 0.429%3*
PGDP 0.284%#x% 0.275%x* 1,172k 1.093%#3 0.2993 1.411%
TRANS 0.135%3* 0.1473* 0.109%33 0.077%%% 0.121 %3 0.0993
HC 0.151* 0.108* 0.105% 0.065* 0.152% 0.186*
WAGE —0.137#% —0.1297% -0.043%* -0.068* -0.1507%* -0.021°*
GOV —0.697##* -0.778%* 0.158 -0.061 -0.734 0.509*
WxOPEN 0.91 1% 1.230%* -0.678
WxSCALE —0.594s#x% -0.407%* -0.655%*
WxPGDP —1.002°%# —1.113%%% -0.606%*
WxTRANS 0.079* 0.138#% 0.042
WxHC 0.021 0.063 0.064
Wx WAGE -0.1% -0.028%* -0.001
WxGOV 0.371 -0.199% —1.34 1%
p 0.101* 0.254%* 0.160* 0.116* 0.102*
Log-likelihood 54.583 68.383 103.59 111.025 80.3801 77.28
A K 204 204 204 204 204 204

T o R0 R TE P<0.001 . P<0.01 1 P<0.055 %3 (b G
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Table 4  Direct and indirect estimation of SDM model
bR ASEIN ISl AT PARBETAT,

EHERO [EIEE 2V dIA EHERO ] HEAL BHERO ] HEARL
OPEN 0.424 1.077* -0.079 1.335% 0.349 -0.749
SCALE 0.594 %% -0.574* 0.307%%* -0.415% 0.464 %% -0.666%**
PGDP 1.137%%% —0.944%% 1.054%%% —1.092%* 1.488skk —0.75 1%
TRANS 0.102%* 0.209%* 0.084%* 0.175%* 0.101%* 0.050
HC 0.088%* 0.050 0.06* 0.09 0.171%* 0.045
WAGE -0.096* -0.122 -0.057* -0.023 -0.005* 0.001
GOV 0.144 -0.424 0.055 -0.241 0.567* —1.328%*

e AR R IRTE P<0.001,P<0.01 F1P<0.05,
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Spatial Pattern Change of Manufacturing Industry in Shandong Province
Based on Spatial Durbin Model

Liu Qingchun, Zhang Yingying, Li Chuanmei

(1.School of Economics, Shandong University of Finance and Economics, Jinan 250014, Shandong, China; 2. Research Institute of
Regional Economy, Shandong University of Finance and Economics, Jinan 250014, Shandong, China)

Abstract: Based on the panel data of 27 subsectors of manufacturing industry of 17 cities in Shandong Prov-
ince from 2003 to 2014, using the share of the city’s manufacturing output accounting for the province’s total
manufacturing output, the article analyzed the characteristics of the temporal and spatial pattern of the manu-
facturing industry and three sectors in Shandong Province, then investigated the main influencing factors based
on the Spatial Durbin Model (SDM). The conclusions are as follows. Firstly, on the spatial distribution of man-
ufacturing industry in Shandong Province during the past 12 years, it showed the decreasing trend from the
east to the west, as well as the pattern of spatial clustering in eastern region toward to the mid and west region.
As to the change of spatial distribution, since 2007 the total manufacturing industry showed the transfer out
from the eastern costal region to the inland region, and the northern region in Shandong Province has become
an important region of attracting industry. For the change of subsectors, most of the manufacturing subsectors,
especially the textile, furniture manufacturing as the representative of the labor-intensive sectors, were acceler-
ating the transfer from the eastern region to the inland. Secondly, there is obvious spatial autocorrelation for
the distribution of manufacturing industry, showing that the distribution of manufacturing industry at the city
level is impacted by the geographic location and adjacent relation. The expansion of the scale of local market
and enterprises, the improvement of transportation infrastructure and human capital level contributed to in-
crease the share of manufacturing industry in the region, while the rising labor cost was the constraint factor of
the development of manufacturing industry in Shandong Province. Due to the spatial spillover, the improve-
ment of transportation infrastructure could promote the manufacturing industry of the neighboring regions, but
both the expansion of the scale of local market and enterprises showed inhibitory effects. And the human capi-
tal had no obvious effects. Lastly, the article put forward some suggestions of the development of manufactur-
ing industry, such as improving the level of human capital in east region to promote the industry upgrading,
and investing on the transportation infrastructure in the mid and west region, and establishing the regional co-

operation mechanism of economic integration and so on.

Key words: Spatial Durbin Model; manufacturing industry; spatial autocorrelation; Shandong Province



