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Analysis on temporal and spatial evolution of marine green economic efficiency

and its influencing factors in China
ZHAO Xin, PENG Yong, DING Lili

(School of Economics, Ocean University of China, Qingdao 266100, China)

Abstract: Using the projection pursuit method and non-expected output SBM-DEA model based on the “Marine
resources and environment loss index ”, this paper not only measures the marine green economic efficiency of Chinese 11
coastal provinces and cities during 2003-2013, but also, on the base of temporal and spatial distribution characteristics
with the spatial panel model , mainly analyzes and identifies the spatial effect and the main factors on aspects of spatial
correlation and spatial spillover effect .The results are that : 1)The temporal and spatial distribution trend shows "firstly
rise after fall and then relatively stable with majority in median area". 2) The green economic efficiency has obvious
spatial effect affected by spatial geographic distance and exists significant spatial spillover effect. Moran's 1 is "first
negative and then positive, rising with fluctuations". 3) Marine industrial pollution control investment and marine
professional technology level has a significant positive influence on ocean green economic efficiency. Oppositely, the
inland industrial scale has a significant negative influence. The negative influence of industrial structure and FDI on the

marine green economy was not significant.

Keywords: marine green economic efficiency; evolution of time and space; influence factor; SBM - DEA model; spatial

panel model

—. [EEEAER

WHsHE 2016 09 12 2003
HE&mA (15ZDB171) cc >3
(71373247)
2003—2013 11%
EE RN (1964—) 0
2013

15.8%



82 ( ) http://qks.hunau.edu.cn/ 2016 10

[11] [12] DEA
[13] cc
Tobit
<« = [2] DEA
[14] [15]
SBM
[1]
DEA
21 SFA
DEA
SFA
Maravelias™  Jamnia!®!
DEA SFA
Cullinane® DEA
30
Odeck!® DEA  SFA
[71 17 ce
DEA Malmquist 77
18] GRA-DEA << i
SBM-DEA
11 2003—2013
[?] Malmquist
11 1996—2010

(10] SFA



17 5 83
Pl
Charnes!'”)
“ 7z SBM-DEA
DEA (spatial lag model SLM) (spatial
error model SEM) Anseli"™

. MIRAESESIRE
1
DEA

Tone!'®

SBM-DEA

SBM-DEA
11

11 11
(DMU)

xeRm yg GRSI yb ERSZ
X =[x.x,x,]e R™
Ye=| yfyseps e R

Yh:[yf’y;;,".y::'eRsb'n
X>0,Y%>0,Y">0

P={(x,yg,yb)|x >AX S <AYE Y 2 AV A > 0}

SBM-DEA
Iss
' =min 1 Ir: i?gxfo e €[0,1] (1)
T O ) e’
85118, = Vo = Veo
S 2 P
s s s p=1

LM Lagrange M )
Lagrange (Robust-LM )
LM
LM Robust-LM
Robust-LM
Fischer!"”!

N
In MGEE,=p» W, In MGEE, +X,+a, v, +¢,

Jj=1
N
&=A) W&,
Jj=1

2) MGEE;,
Xit

a; Vi &

Wi
2
SBM-DEA

[20]

GDP)X

[21]

K, =(1-08)K

t-1

2

1 t
p
2

p=0
=0
GOP

GOP/

+1, /F, 3)



84 ( ) http://qks.hunau.edu.cn/ 2016 10
3) Kt t 5 max Q(a)=s(a)ed(a)
0=9.6% I, t s.t.||a||:Z ajz.:1
P, t a
3)
a:(alaaZ) am)
a; )
2003 w,=———,(j=1,2,-,m)
Za«i
j=1
GOP 2004 @
( [10]
—2014 ) GDP
(2004
—2014 )
[13]
[2]
[22]
GOP
(1)
m {xﬁuzlaza m} a:(ala
a, ap) 2,720 9%
j=1
O(a)=S.D,
n 1/2 n o
S| 3 )| D=3 SRR
i1 i=1 j=1
S, D, E, Z;
R [1]
Vii=|Zi~Z; i,':1,2, n IR-V,“
i=lzimzi| (1] ) (R-ry) FDI
FDI
(2)
O(a) a
(ED (MS) (TL)

(IS) FDI  (FDI)



85

17 5
=(GOP/GDP)* 67%
GDP
GOP 1.1
FDI FDI GDP 20
6048
(2004—2014 is B N
14561 12183 1.1098
) (2004—2014 ) o 10354 10294
) 1.0416 10113 1.0601
(2004—2014 ) Wind s
2003
0.0 1 1 1 ! ! )
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1 2003—2013 i FFRBEFHETILIESR
=. BFEGREFUERNRNTEL 2
MaxDEA
ArcGIS 2003
| (1)2004—2006
2004
2003—2013
1 2003
2006
2003—2006 2003
(2)2006—2008
1.7 2007
—2008
1.2 2009—2013 << 77 e
i <<86377<<973”"
(3)2008—2012
2008
°c 77 2012 2008 2010
2012

2013



86 ) http://qks.hunau.edu.cn/ 2016 10
2011
s & ry
s & >
s & ry
015 0.1176 0.1257
0.10 0.11590.1138
005 |
0.0267
0.00 . . . . A X .
0.05 204 2005 2006 2007 2008 £009 2010 2011 2012 2013

3
Moran’s I ( )
Moran’s | [-1,1]
2003
Moran’s | 2 2004—2013
Moran’s | “<

(1)2004—2008 Moran’s 1

(2)2009

2004—2013

-0.10
-0.15
-0.20
-0.25

-0.0537

0.1556 -0.1631

-0.2156

& 2 2004—2013 FiFFEBEZFTHE Moran's | THI#EE

Hausman

0.024
5%

MatLab
(2)
-1.7994 P 0.937 2
1
1 p=0.28 Prob.=

A=0.358 Prob.=0.043



17 5 87

F1 ZTEERREEEALER

t Prob. t Prob.
intercept 2.694 09 3.079 86" 0.002 07 2.768 33 3.156 56 *** 0.001 59
InEl 0.064 25 1.969 08 ** 0.048 94 0.048 86 1.425 56 0.153 99
InMS -0.865 41 -3.53205™ 0.000 41 -0.945 20 -3.743 43%** 0.000 18
In7L 0.064 89 1.807 12" 0.098 02 0.094 60 2.111 74%* 0.034 70
A -0.027 44 -0.819 53 0.412 48 -0.042 35 -1.212 08 0.225 48
InFDI -0.003 22 -0.057 48 0.954 16 -0.020 28 -0.360 14 0.718 74
p 0.280 00 2.245 85%* 0.024 71 — — —
2 — — — 0.358 78 2.020 36 ** 0.043 34
R 0.456 90 0.469 60
Log-likelihood 6.014 73 7.066 92

coyxrr  coypxrr 5% 1%

M. FFFRELFURNTMERSH

0.064 2
Hausman
LM
2 LM (LM- SLM)
LM (Robust LM-SLM) 87.15
923.00 1% @) 0.865 4
LM (LM-SEM) 1%
LM (Robust LM-SEM) 1%
36.97 872.81 LM
LM
F2 TEERRER LM 1838
Prob.
LM- SLM 87.1587 0.000
Robust LM-SLM 923.0046 0.000
LM- SEM 36.9701 0.000
Robust LM-SEM 872.8160 0.000 (3) 0.064 8
. 10%
(1) 1
0.064 2 5% 00048



88 ) http://qks.hunau.edu.cn/ 2016 10
1)
“e - 7 2003—2006
2007—2008 2009—2013
2)
“4) 0.027 4
= & 3)
i “ i 2012 Moran’s 1
(5) FDI -0.003 2 77 4)
FDI
FDI
FDI
1)
FDI
2)
—:E\ _nlﬁﬁgﬁfﬁé\ v
SBM-DEA 11 3)
2003—2013 “e i

Moran’s 1



17 5 89
>3 4) 123
[8] GRA-DEA
] 2012(5)
5-10
[9]
— [J]
e - 2013(3) 9-13
[10]
) ]
2015(2) 328-340
“F 77 [11] DEA
] 2012(6) 28-34
[12]
7] 2014(12) 42-45
64
- [13]
R ] 2015(2)
@ HHFRIRFLIRFLASHAA AFFR SBM-DEA AR 49 3F 21 72-78

BFEHEZ, STRBRA AL FmAR,

S 3 Ak:
(1]
] - 2013(7)
104-109
(2]
] 2015(11) 105-
112

Maravelias C D Tsitsika E V  Economic efficiency
analysis and fleet capacity assessment in Mediterranean
fisheries[J] Fisheries Research 2008 93(1) 85-91
Jamnia AR Mazloumzadeh SM Keikha AA Estimate
the technical efficiency of fishing vessels operating in
Chabahar region Southern Iran[J] Journal of the Saudi
Society of Agricultural Sciences 2015 14(1) 26-32
Cullinane K Wang TF Song DW etal The technical
efficiency of container ports Comparing data
envelopment analysis and stochastic frontier analysis[J].
Transportation Research Part A Policy and Practice
2006 40(4) 354-374

Odeck J Brithen S A meta-analysis of DEA and SFA
studies of the technical efficiency of seaports A
comparison of fixed and random-effects regression
models[J]

Practice 2012 46(10)

Transportation Research Part A Policy and
1574-1585

119-

] 2011(6)

[14]

[15]

[17]

[18]

SBM  Malmquist

[J]
2016(3) 461-475

[
2016(3) 13-18
Tone K A slacks-based measure of efficiency in data
envelopment analysis[J] European Journal of Operational
Research 2001 130(3) 498-509
Charnes A Cooper W W Programming with linear
fractional functionals[J] = Naval Research Logistics
1962 9(3-4) 181-186
Anselin L  Local indicators of spatial association-
LISA[J] 1995  27(2) 93-
115
Fischer M M Scherngell T Reismann M Knowledge

spillovers and total factor productivity evidence using a

Quarterly

Geographical Analysis

spatial panel data model[J]
2009 41(2) 204-220

Geographical Analysis

[M] 2014 232

1952—2000[J] 2004(10) 35-44

[J]
2013(11)  2000-2008

&I

H AR

FrAE Y 45



