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Abstract: Based on the panel data of 11 coastal Provinces (Autonomous Region, Municipalities)
of China from 2006 to 2016, this paper estimated the green total factor productivity of China's
marine economy, and used the mediation effect model to investigate the influence mechanism of
aquatic product trade and environmental regulation on green total factor productivity of marine
economy. The results showed that at the overall level, the aquatic products trade had a signifi-
cant direct promoting effect on the green total factor productivity of China's marine economy,

and the mediation effect of environmental regulation on the green total factor productivity of
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marine economy was significant. In terms of trade mode, the mediation effect of environmental

regulation had a positive impact on the green total factor productivity of marine economy, but it

did not offset the inhibitory effect of aquatic product export trade, while aquatic product import

trade could significantly promote the improvement of the green total factor productivity of ma-

rine economy. At the regional level, the promoting effect of aquatic product trade on the green

total factor productivity of marine economy in northern coastal areas was higher than that in

southern. The trade of aquatic products in northern coastal areas played a promoting role in en-

vironmental regulation, while the opposite was true in southern.

Keywords: The green total factor productivity of marine economy, Aquatic products trade, Envi-

ronmental regulation, Mediation effect
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Table 2 Descriptive statistics of variables
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Table 3 Green total factor productivity index of China’s

marine economy from 2006 to 2016

N o o o FELER
AE Ay AR HARME S ARBOR MBROR
R
2006—2007  1.017 1.056 1.013 1.004 1.074
2007—2008  0.940 1.243 1.046 0.899 1.168
2008—2009  1.128 0.843 1.010 1.117 0.951
2009—2010  1.021 1.013 1.005 1.016 1.035
2010—2011  0.992 1.053 0.991 1.002 1.045
2011—2012  1.009 0.951 1.013 0.996 0.959
2012—2013  0.990 1.027 0.987 1.003 1.016
2013—2014  0.999 1.024 0.996 1.003 1.023
2014—2015  1.003 1.001 1.002 1.001 1.004
2015—2016  1.008 1.002 0.998 1.000 1.008
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Fig.1 Change trend of green total factor productivity

of China’s marine economy {rom 2006 to 2016
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Table 4 Regression results of mediating effects
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Table 5 Results of robustness test
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Table 6 Mediation effects of trade mode heterogeneity
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Table 7 Mediation effects of regional heterogeneity

A6 75 Vi ¥ Hb X R U T ML X
PR (8) FERI(9) BT (10) PRI (8) R (9) FERI(10)
6.995 = 0.001*
ER — — — -
(1.600) (0.002)
AT 0.206 " 0.015* 0.321* 0.051 "% —0.244 " 0.055 %
(0.124) (0.009) (0.142) (0.020) (0.524) (0.022)
DEV 2.636 % —0.014 4.475 %% 2.156 %% 10.750 2.056 %%
(1.106) (0.075) (0.420) (0.566) (15.000) (0.620)
3.928 %~ —0.293 " 3.371%" 2.291°* —9.424 7% 2.151*
TECH
(1.553) (0.114) (0.736) (1.036) (1.578) (1.133)
0.756 —0.035 0.155 —8.974 %% —11.820 —8.753 %%
FINANCE
(1.002) (0.067) (1.007) (1.567) (22.630) (1.628)
—0.748 —0.093 —0.068 —0.021*" 0.037 —0.022*"
MSCAL
(0.791) (0.081) (0.679) (0.009) (0.180) (0.012)
IND 1.385 "% —0.070" 1.813*** 0.403 10.900 0.456
(0.465) (0.032) (0.414) (0.293) (8.696) (0.336)
FDI 0.077 —0.007 0.097 0.074 1.102 0.033
(0.208) (0.011) (0.176) (0.129) (3.258) (0.138)
s 0.114 0.014 —0.390 —0.049 2.011*" —0.055
: (0.241) (0.012) (0.250) (0.039) (0.982) (0.044)
0.007 0.011 0.057 4.82E-5*"" —0.001 " 5.18E-5"**
INFRA
(0.086) (0.006) (0.089) (1.68E-5) (0.007) (1.83E-5)
R R AGE I 1096 .5 %6 A1 1% KT (9 58 3 PR IR 5 S O AR R .

FEASE L (8) v, AU I W 1 Hb X K 7 i B2 5 X g
TEA T ek 0 2 B 77 R 5 I 35 1F 0] 5% W) 5 £F A R
(O, 1A IREE HLHI AR & 5, A6 77 1 U b XK 7=
R B a TSR R 0.015 HAE 10 %0 KR
3 RWK ™ 5 R ) e % A R 2F 20 5% R 9 &
JB SRR (10) o, b J5 T 1 XK 7= R 5 R B
oMk TEE R R 0.321 HZE 5 YK 3 R8s
TR0 MAGITEE RN 6,995 HAE 1% KT

2 SR = i 5 NI B R ) I A e A 0 VA
AT sk O RE,

FERERL(8) v, T 7 W I b X K 7 3R 5 g
PEAPF RO 2B R A - Al 5 8 35 1F 1) 52 5 78 B
RO, 5] AR EE R AR IS . pE 7 U TR b XK
i A 5 B a BTSSR —0.244 HAE 102089 7K
SR 3, WK R 5 G ok B8 B 7 A AR
FH S AERERY (10) v, B 5 1 Vi b XK 7™ i 3R 5 R 8K



% 12 ]

RS IR RUR AL AR T K A 5 By ) op P A BT A 0 R A R AR S TR 47

¢ IR TTEE HEN 0.055 HLFE 5% MK SF R W3 b
B 2R BTSSR 0.001 HAE 10 % MKFE TR
83 FR WK™ 5 52 5 R ER 85 B0 R b e
N U ES S (E R LT 3 € 2

HE— 2543 Bt AL I W 6 b DX R O VI M XK
7 i B Ty MU R B i s i 22 5. OFEREAR I,
B 7 U 9 ML IX K I S 2 v TR T R
5 VU DXCE K A R AN T i AR e T g HE
R RS R AR B T A O X A R R AL T i
Vg b XK 7= i BR R IR B B ) R B A R 8
1o TR 7 U b X, ) RE 7 TR U M DX DL K
N3R5k F, B 5% 2y K, 7o
A R AN W] ke 1l Ok ¥ Y 4 b HE RS G A
T ] 2 25 B 5 A A A R R DL R AR B BUSK Y
AR, X A PR R R 7 U T M XK R R R 2 5
PR A0 5 I 2 BAORE OC

25 ERTR BB 3 M, BIK 7= 5 57 5 Wbt v 48
U Sk 0 42 B3R 7R R 5 WA A B 5 O 2R X K
1 S Bk .
5 WFFEEE I RN X R I
51 MR8

K W 95 % i DEA-Malmquist 8§ % 2% ) &
2006—2016 4E i [E 11 MY IEE (AR X EHE D
YUV 22 T (0, 4 B 3 A 7 R ds T L 4 A0 Al
A0 S80S TR R AN K 7 B R A B R TR Y
Trok o 2B R AR, R 3 84T,

D FE AR 208, 7K 77 i 57 5 Wil 28 O 4 6
TR AR AA B UEE A BB L E
rhke 203 43 A E A B R A O A B A B K R
Jgzs ], [l 05 45 5L 30 o FR A 5

(TR 5y 77 2C)2 1, K 77 & 3R 5 % 1 48
SR B F AT RN A e BE . AR K b
R 5 O T, PR R BE % E — o R E b AR T
FAVT R R A R, B IF R AH K™
an tH 1 BE B ok 0 57 THT S IR, K R B AE R
A AT SR 0 5 VA 8 U ) R 5 AR K i aE
52y 7 1D, B HE KL A 08 55 AN R T 2 T Y k£
R ARIK = itk 18R 5 AE SR T AT R IR V48 U 4%
BB R AR RPN,

(3)FE X 22 1, b 5 0 165 1l X e 5 10 765
DA IK 7™ b B2 5 YR i T 2 T ek R AR R R
B 5 R R 1E 0 R O 1 1 b DX 2 A A A
N TRV b 7 1 v M DX K = i 57 5 K 3 B8 R
S AL VR TR U T b XA IR .

5.2 PREW

(DAEY KK = & O 57 5 BB & [ it L A
FE] A/ Sl 1 R R4S B 20 00 B v K O R A
ANWTRALK = St R 5 % R R B i s
Xof 7K it BT ) M BRI X B ) T e R X
PRI IR B, B Ak 5 L RPE A K R, A
K7 i 52 gy K I 7K 7 i B B i IR e AR

C2OTE 2 [ K 7™ b /5 SR By Al |, I oK
7 i i 1SR B 4 A L N R V5 Y s A TR RN R IR O RE
RUZK = SR HE 0 a3 3 R KON | 2 2] B0 DL
I B 57 ) 56 40 Fe g AS DB 388 58 8 8 12 R 51 LA
KB IR B 3R AHT B9 BE 7. AR HE K i SR L
T AR ER EE AR A,

(3) 52 5 P15 B A 3R L B 2% 150 20 05 B ) i
JE o AR E K i BRI TR B, WA R
PERE K 7 5 B G W R BE AL OO . T aE 4R S
5 U 16 b DX B85 R A 5 DA ] A oK o
38 5% %) I B8 00 3K 5 4 6 T T V8 b IXC 1) B 358 B 1) 7K
S o T B S L =22 P DA O G O L i
Va0 R R B .

2 % 3k (References) :

[1] KUMAR S.Environmentally sensitive productivity growth:a global
analysis using Malmquist-Luenberger index[ ] ]. Ecological Econom-
ics»2006,56(2) :280—293.

(2] HWEZE Akl 8 4 FRBE LG R A F 51 5 th O X oh [ 4 8 4

TR AR R < 5L T B T AR B0 AR e e SR AR BT .
HRE,2020,34(10) : 18— 24,
XIAO Xiaojun, YANG Zhigiang, ZENG He. The impact of
trade export on green total factor productivity in China from
the perspective of environmental regulation:a nonlinear empir-
ical test based on provincial panel data[ J].Soft Science, 2020,
34(10) :18—24.

(3] BRHEEM ., JEARST , 52 (7 W RE J1 LA B2 5 FF R Al 4
DB TR T]AR M A 2021(1) 181 —191.
CHEN Yanling,ZHUANG Peifen, PENG Jianping. The impact

of trade openness on agricultural green total factor productivity



48

M TT A 58 M

2023 4

[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

from the perspective of absorptive capacity[ J].Southeast Aca-
demic Journal,2021(1):181—191.
ka2 g L. v D K SR B Tl SR (0 A B R A R A il O
Wi PR 2R 3 M L) BB A AT 5T L 2022,42(3) : 206 — 213,
ZHANG Yi,]JI Jianyue. Analysis of green total factor produc-
tivity decomposition and its influencing factors in China’s mari-
culture industry[J]. Science & Technology Management Re-
search,2022,42(3) :206—213.
EA, R BN B S 2R A R K APEC
H SEREAT 52 [J]. 28 55 F 5, 2008(5) : 19— 32.
WANG Bing, WU Yanrui, YAN Pengfei. Environmental regu-
lation and total factor productivity growth:an empirical study
of APEC[J].Economic Research Journal,2008(5):19—32.
TR ISR G A — IR A R e R
AR R ()], 2w W28 K % 2 4], 2019, 35 (12)
63—72.
ZHANG Jianging, DONG Jieming. Impact of foreign trade on
green total factor productivity in provinces along the Belt and
Road[ ] ].Journal of Yunnan University of Finance and Eco-
nomics,2019,35(12) :63—72.
R XL BV S 5 R AL S e S R R
BT RILE TR (9 IEAR 50 [ ]. 70 j K3 2% 4R CH SRR 2
W) 52021,43(7) :118—129.
HUANG Qinghua, LIU Min, HU Jiangfeng. Trade openness,
environmental regulation and green total factor productivity:an
empirical study based on the Yangtze River Economic Belt[ ] ].
Journal of Southwest University (Science & Technology Edi-
tion) ,2021,43(7):118—129.
ARBE VR G0 AN 5 5 %o G 8, A TR AR 7 R B S ) B TN
Hb DX XU 28 5 R T B B A B s )i A g [T AR B AT,
2021,37(9):70—76.
SONG Ying, WANG Hongyu. The impact of foreign trade on
green total factor productivity:a spatial econometric test based
on panel data of Chengdu-Chongqing Economic Circle[ ] ]. Eco-
logical Economy,2021,37(9):70—76.
BLYDE ] S.Does international trade hurt the environment:old
theory,new development[ J]. The International Trade Journal,
2000,14(4):343—353.
EFET RO o R B A A 2R N A A S R R e R R
[J]. M B 5% ,2021,40(10) : 2885 —2896.
WANG Zeyu,CHENG Fan.Spatial and temporal variation of
marine environmental regulation efficiency and its influencing
factors in China[ ] ]. Geographical Research, 2021, 40 (10):
2885—2896.
SRt 2R FR B B 5 T s Y R RL R OC R I SEE 43 B
LIt 2 B WF 5, 2007(8) 247 —51.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ZHU Qirong. An empirical analysis of the relationship
between China’'s export trade, industrial pollution and envi-

ronmental regulation[ ]J]. World Economic Studies, 2007 (8) :

PR GE B E TN IR BT R 5 WD SO R Rk 4y
EIF YR R0 5 P, 2009, 25(7) ¢

LIANG Donghan,XI Zhuyan, LI Gang. Analysis on the inter-
action effect of environmental regulation and export perform-
ance:based on the investigation of heavy pollution manufac-
turing industry [ J ]. Statistics and Decision, 2009, 25 (7).
80—82.

M TR AR T B R Bk S 5 3k COL HERZ L .
BT - BEUR 53R 88,2014,24(3) : 13— 18,

FU Jingyan, ZHANG Chunjun. International trade, carbon
leakage and CO; emission from manufacturing industry[]].
China Population, Resources and Environment, 2014,24(3) .
13—18.

PORTER M E,LINDE C.Toward a new conception of the en-
vironment-competitiveness relationship [ J ]. Journal of
Economic Perspectives,1995,9(4) :97—118.
XTI XA S B BT L L R R S g e
FA R R )RS TS, 2020,40(22) 1214 —222.
ZHAO Lixiang, FENG Kaili, ZHAO Rong. The relationship
between heterogeneous environmental regulation,institutional
quality and green total factor productivity [ ] ]. Science and
Technology Management Research,2020,40(22) :214—222.
FLBE, MRt =, EAC 5 il Rk T IR HL ) 5 4 (0 2 3 % A ™
AR e T2 ) A AR Y SR 2 A LD DL S I 2 R A AR
2020(3):12—21.

NI Ying, CHEN Baiyun, WANG Yiwen. Financial
development, environmental regulation and green total factor
productivity: an empirical analysis based on Spatial Dubin
Model[ J].Journal of Guizhou University of Finance and Eco-
nomics,2020(3) :12—21.

YU g S0 IRTE. A M AR T BRI 5 Tl e 2 %
FAR]] G 5Pk, 2021,37(18) 145 — 148,

LI Kaifeng, XIA Bobo, GUO Zhaoxuan. Financial mismatch,
environmental regulation and industrial green total factor pro-
ductivity[ ] ].Statistics and Decision,2021,37(18) :145—148.
EFRBE G o SO Ml 2 (0 4 B A R B R R
Wiy R 28 F 5 () 0. 74 2 58 38 R 2 % 4 Gl 22 B 22 D 5 2020, 40
(5):53—65.

WANG Jiating, LIANG Dong. The measurement and influen-

cing factors of green total factor productivity in China’s cul-

tural manufacturing industry[ J].Journal of Xi'an Jiaotong U-



% 12 ]

R A IR T K A B

G X v [ R 2 U R A A R AR T AR R

49

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

niversity (Social Sciences),2020,40(5):53—65.

AREy W T e A AL 7Rl I 0 A B R AR R R i T
T SBM Jy 1) M B S oK B SERE AR BT ()] & TR R
2011(12):32—39.

LI Ling, TAO Feng.Green total factor productivity and its in-
fluencing factors in pollution-intensive industries:an empirical
analysis based on SBM directional distance function[ J]. The
Economist,2011(12) :32—39.

Mrfd REERLRI T B A RO R ROEZ WML EARETES
EHHFS.2021(12) :103—107.

CHEN Jian. The impact of environmental regulation on the
green development of marine economy [ ] ]. Journal of
Technical Economics and Management,2021(12) :103—107.

I [ B L IR SC. T 38 A X Al 2 8, 4 FR A 7 R Y R i F
FE 2T I T MBS B A 0 B L)) ARl 3R 22 5%, 2021 (5)
77—92.

MA Guoqun, TAN Yanwen. Impact of environmental
regulation on agricultural green total factor productivity:an a-
nalysis based on panel threshold model[ J].Journal of Agro-
technical Economics,2021(5):77—92.

GOLLOP F M,ROBERTS M J.Environmental regulation and
productivity growth: the case of fossil-fueled electric power
generation [ ] ]. Journal of Politic Economy, 1983, 91:
654—674.

SEAFPL, IO EE X 2, A5 TR G ) X ol D ol 2 R
AR R TR IR R L)) = & K
2#4%,2020,36(11) : 15— 25.

GONG Mengqi, YOU Zhe, LIU Haiyun, et al. The impact of
environmental regulation on green total factor productivity of
manufacturing industry in China: from the perspective of
comparative advantage of trade[ J].Journal of Yunnan Univer-
sity of Finance and Economics,2020,36(11):15—25.

R ST U T PR AL X Tl A B AR AR
PFRRL[) ] G 5 B3R, 2022, 38(7) : 82— 86.

JI Yanli, GU Ziyin, XUE Jie. The porter effect of environmental
regulation on industrial green total factor productivity [ ] J.
Statistics and Decision,2022,38(7) :82—86.

ZEoe e M. B 5 IF A R B S S s R A
LT B R 22440, 2019.16(4) : 103 — 111,

LI Guanglong, FAN Xianxian. Trade openness, foreign direct
investment and green total factor productivity[]].Journal of
Nanjing Audit University,2019,16(4):103—111.

MW A IR AN EARGPEEERA R ST
Bl A D7 i 2 5 w5 ()] 80 3R R &3 5. 2009, 26
(7):61—72.

WEI Xiahai. Trade openness, human capital and total factor

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

productivity in China:an empirical study based on quantile re-
gression method[ J].Journal of Quantitative and Technical E-
conomics,2009,26(7):61—72.

2R R B TR BR BE B I B R B AR - B T %
o DX T AR K i A BT LT ]8T 5T . 2004 (10) 27— 32.

LI Xiaoping, ZHU Zhongdi. Technology spillover threshold
effect of international trade:an analysis based on panel data of
Chinal J|.Statistical Research,2004(10):27—32.

ESTY D C,DUA A.Sustaining the Asia Pacific miracle: envi-
ronmental protection and economic integration[ ] ]. Peterson
Institute Press: All Books,1997,3(1):150—152.

WALTER I, UGELOW J.Environmental policies in developing
countries[ J]. Ambio, 1979(8) : 102—109.

REN Wenhan, JI Jiangyue. How do environmental regulation
and technological innovation affect the sustainable
development of marine economy: new evidence from China's
coastal provinces and cities [ J J. Marine Policy, 2021,
128:104468.

SRR S i 28 2N NP 3 R SR -3 A CaE:
(1023 M2 B W5 ,2021(5) 1 155—169.

WANG Peng, GUO Shufen.Formal environmental regulation, hu-
man capital and green total factor productivity [ ] J.
Macroeconomics,2021(5) :155—169.

KA. 23 €0, B B BE A X K T 18 R 80 43 AT < DA VL
A BT B 52 5 ), 2011(4) 65— 74,

WANG Yongmei. The effect of green trade barrier on aquatic
product export:a case study of Zhejiang Province[ J].Interna-
tional Trade Review,2011(4):65—74.

o e R S8 AR TS, A5 UK i WTO/SPS F5 5 51 5 5%
TEOM AT Beoxd 3 A LT At B ok, 2021 (42 23 — 31,
111—112.

HE Yajing. HAN Gang.GUO Linyu,et al. Analysis of WTO/
SPS special trade concerns of China's aquatic products and
countermeasures[ ] ]. World Agriculture, 2021 (4) ;23 — 31,
111—112.

JRR DL BH 3 1 e 7 it 105 5 R 4k BE 4 TP T (B R
T BE B2 0 £ G o [ 7 0B B A ) [ ). o [ o b TR
5 X 41,2020,41(12) :65—75.

MA Jianyang.China’s agricultural export trade and its green
barriers:a review of China’'s agricultural export trade from
the perspective of green trade barriers[ ] ]. Chinese Journal of
Agricultural Resources and Regional Planning,2020,41(12):
65—75.

TR AR GE, oK WS, A PR A BB AR A A 5 1952 —
20000 .28 BRI . 2004(10) : 35— 44.

ZHANG Jun, WU Guiying, ZHANG Jipeng. Estimation of



M TT A 58 M

2023 4

[36]

China's provincial physical capital stock:1952—2000[]].Eco-
nomic Research Journal,2004(10) :35—44.

FARE R,GROSSKOPF S, LINDGREN B, et al. Productivity
changes in Swedish pharamacies 1980 — 1989: a non-
parametric Malmquist approach[ J].Journal of Productivity A-

nalysis,1992,3(1—2).:85—101.

[37]

UGB L SR P A RORE S A s T R R R R ()], 0 B
2P, 2014,22(5) 731 — 745,

WEN Zhonglin, YE Baojuan. Mediation effect analysis: devel-
opment of methods and models[J]. Advances in Psychological

Science,2014,22(5) :731—745.





