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New Situation of Regional Economic Development in the New Era of Chinese—Style
Modernization

Jin Bei

Abstract: Entering a new era, the high—quality development of regional economy requires a more smooth and open domestic and
international environment and a new trend of economic double circulation. What is more important is to realize the compatibility
and connection of all rule spaces and form an integrated system of “harmony but difference”. This has become the world
background of new cognition and new pattern of regional economic development in the new stage and new pattern of China’s
economic development. Therefore, the important question is how to integrate the differentiated regional economy into the national
economic system and the global economic system smoothly and openly. Then the general rules of the market economy should also
be recognized in the underlying logic. Therefore, each regional economy has the inherent nature of integration, coordination and
integration. This is the logical basis for understanding and studying the domain paradigm of regional economic development, that
is, there are differences and similarities in world rules, which can achieve a harmonious but different order pattern. Regional
economic development and regional economic research have come to the forefront of the national economy. In many cases, regional
economy has become the first field and research topic of the national economy which needs to go first, try first, break through first.
Regional economy can play a leading role in the smooth opening process of national economic development, and carry out the
reform of the new era. China’s regional economic development is not only a secondary issue within the national economy, but also
a major strategic issue of Chinese path to modernization with a dual nature both at home and abroad in the new form of economic
globalization. It is also a new trend of smooth and open development of China’ s regional economy to adapt to the trend of
international economic regionalization.
Key Words: New Situation of Regional Economy;Rule Game;Smooth and Open;Domain Paradigm
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Pillar Type Region and China’s Economic Growth

Qin Chenglin  Zhang Zhen Jia Shanming

Abstract: In the past more than 20 years, there has been a “7 - 50" phenomenon in the proportion of provinces in China’s
economic growth. Namely, no matter how great changes have taken place in the external environment and internal structure, the
seven provinces with the largest economic aggregate can always support half of China’s economic growth and play the role of the
pillar region of China’s economic growth. According to this, pillar type region is defined as a group of regions that contribute
greatly to national economic growth, jointly support national economic growth and account for about half of China’s GDP. In order
to better play the role of pillar type region in stabilizing national economic growth, the following strategies need to be adopted,
such as give pillar type region the necessary policy support, vigorously support the transformation of pillar type region to
high—quality development, guide pillar type region to make good use of the major regional strategic opportunities, and encourage
pillar type region to explore effective ways for reviving the economy.
Key Words: Pillar Type Region; “7-50” Phenomenon; Economic Growth
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Building a Territorial Space System Featuring Complementary Advantages and High Quality
Development

Xiao Jincheng Liu Baokui Hong Han

Abstract: Building a territorial space system with complementary advantages and high quality development is a major strategic
measure concerning the overall development of the country, which is of great significance for promoting high quality development
and speeding up the Chinese style modernization. Since the 18th National Congress of the CPC, China has promoted the
implementation of several major regional strategies, made regional economic layout more rational, and made historic achievements
in coordinated development among regions. Building a territorial space system featuring complementary advantages and high
quality development is essential to forming a new development pattern, a necessary requirement for harmonious coexistence
between man and nature, and an important prerequisite and support for ensuring the security of China’s territorial space. City
clusters, metropolitan areas, economic belts, regional central cities, small towns and villages will constitute China’s new territorial
space system. In the future, China will actively adjust its regional policies and improve its territorial governance system.
Key Words: Complementary Advantages; High Quality Development; Territorial Space System; Regional Policy
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Narrowing the Regional Development Gap and Unblocking the Domestic Economic Cycle

Sun Jiuwen

Zhang Ao

Abstract: To smooth the domestic economic cycle in the new era is an inevitable requirement to deal with the instability and
uncertainty of the current international economy and trade. The construction of a “new pattern with the domestic economic cycle
as the main body and the domestic and international double cycles promoting each other” provides a strategic opportunity for the
western region to speed up economic development and shorten the development gap between the western region and the eastern
region. This paper holds that shortening the regional development gap is an important aspect of expanding domestic demand and
giving full play to the super-large—scale advantages of China’s economy, and expanding domestic demand is the key to starting the
great cycle of the domestic economy. Giving full play to the super—large-scale advantages of China’s economy is the economic
value of the great cycle of the domestic economy, which is driven by the macro strategic guidance of constructing a new pattern of
economic “double cycle”. The acceleration of the integration of domestic market economy, the transfer of industry from the east to
the west, and the development of metropolitan areas and urban agglomerations will promote the economic development of the
western region.

Key Words: Large—Scale Development of the Western Region; Economic Cycle; Domestic Market Integration; New Pattern
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Research on the Policy Evolvement, Theoretical Framework and Breakthroughs of Chinese
Path to Urban—Rural Integration

Sun Xiangdong Wang Hongyu Liu Ruijian

Abstract: To follow the development road of the urban—rural integration is an inevitable choice to accord the law of urban and
rural development and comply with the development trend. The Chinese Path to Urban—Rural Integration is a continuation and
distillation of the strategy of balancing urban and rural development and integrating urban and rural development. It is also a
connection and evolution of the strategy of rural revitalization and new—type urbanization. The policy documents cover three
aspects: the coordinated linkage of urban and rural security, the two—way factor mobility of urban and rural, and the
multi-dimensional interaction of urban and rural development. Among them, the linkage of urban and rural security is the
nourishing foundation for the factor mobility between urban and rural areas, the factor mobility between urban and rural areas is
the necessary process for the interaction of urban and rural development, and the interaction of urban and rural development is the
ultimate goal of urban-rural integration. At present, China has entered the accelerated period of urban-rural integration
development, but still faces a series of challenges. We need to improve the basic infrastructure construction, strengthen the smooth
flow channel of elements, and promote the urban and rural development system as a whole.
Key Words: Urban—Rural Integration; Text Analysis; Policy Evolvement; Theoretical Framework; Breakthrough Path
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Construction and Application of Evaluation Index System of Rural Revitalization
Comprehensive Index in China

Yang Xue

Abstract: Based on the sample data of 31 provinces in China in 2020, this paper constructs the Evaluation Index System of Rural
Revitalization Comprehensive Index, calculates the weights by using the entropy weight method, and ranks the provinces and the
four major regions, to evaluate the effect of rural revitalization strategy in our country. The results show that the provinces with
higher composite index are mainly concentrated in the eastern region, where the economy is more developed, and have strong
regional advantages, while the provinces with lower composite index are mainly concentrated in the western region, and the
urban—rural linkage development is limited, industrial radiation effect is not obvious, is the future focus of rural revitalization and
potential points. In addition, from the sub-system point of view, improving the level of rural governance is the key to rural

revitalization. In the future, China needs to make adjustments in further promoting common prosperity, increasing policy

preference, improving rural governance, promoting rural industrial development and setting regional assessment indicators.

Key Words:Rural Revitalization; Comprehensive Index; Evaluation Index System
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Overall Development and Security: A Strategic Task for Promoting the Overall Revitalization
of Northeast China

Chi Fulin Ma Yu

Abstract: At present, the world’s unprecedented changes have accelerated their evolution, and development and conflict have
become prominent contradictions facing the world. To this end, we should adhere to the bottom line thinking and be prepared for
danger in times of peace in accordance with the requirements of the report of the 20th National Congress of the Communist Party
of China on “overall development and security”. Northeast China has a very important strategic position in safeguarding national
defense security, food security, ecological security, energy security and industrial security. Therefore, we should study and judge
the economic development situation and challenges in Northeast China from the perspective of overall development and security,
and take overall development and security as the core goal to promote the comprehensive revitalization of Northeast China to make
new breakthroughs.

Key Words: Five Major Safety; Development; Revitalization of the Northeast; Regional Economic Integration; Optimize Layout
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Accessibility of Chinese Airports and High—Speed
Railway Stations: A High—Resolution, Yet Scalable

The Influence of High Speed Railway Construction on the Evolution of Tourism Spatial
Structure in Guangdong—Hong Kong—Macao Greater Bay Area

Jia Shanming Zhang Wenjing

Abstract: The development of tourism can’t be separated from transportation. As a new mode of transportation, the high—speed
railway reduces travel costs, shortens travel time, expands the selection range of tourist destinations, thereby changing the spatial
choice of tourists, strengthening tourism economic ties, changing the relationship between cities, and thus causing the
reconstruction of regional tourism space. The high—speed railway construction makes the tourism accessibility of the urban
agglomeration in the Guangdong—Hong Kong—Macao Greater Bay Area show a low circle like spatial distribution characteristics,
with Guangzhou, Shenzhen, Dongguan and other cities as the center, gradually decreasing to the east and west. The high—speed
railway construction has improved the tourism economic links among the cities in the Guangdong—Hong Kong—Macao Greater Bay
Area, presenting a trend of taking Hong Kong, Macao, Guangzhou and Shenzhen as the core, Foshan, Zhongshan, Dongguan,
Zhuhai and Jiangmen as the radiation areas, and Huizhou and Zhaoqing as the marginal areas. The high—speed railway
construction has improved the coupling and coordination between tourism accessibility and tourism economic links in the
Guangdong—Hong Kong—Macao Greater Bay Area, making its tourism spatial structure show a trend of multi-pole network

Key Words: High—Speed Railway; Guangdong—Hong Kong-Macao Greater Bay Area; Spatial Structure of Regional Tourism;
Multi-Pole Network Spatial Structure of Tourism
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Research on the Path of Transforming the Cultural Resources Advantage of Central
Plains into Industrial Development Advantage

Lin Yuanchun Meng Wenqing Liu Liangchen

Abstract: Cultural resources have the characteristics of inheritance, uniqueness, scarcity and openness, which determine that they
play a supporting and driving role in economic and social development. However, there is a value gap between regional cultural
resources and industrial development, and the advantages of cultural resources cannot be naturally transformed into industrial
development advantages, which need creative transformation and innovative development. Starting from revealing the internal
mechanism of transforming the advantage of regional cultural resources into the advantage of industrial development, this paper
summarizes the effect and main problems of transforming the advantage of central Plains cultural resources into the advantage of
industrial development, and constructs the corresponding realization path. The heritability, uniqueness, scarcity and openness of
cultural resources determine that they play a supporting and driving role in economic and social development. The value mining
and transformation of regional cultural resources need to be driven by market demand, scientific and technological innovation and
industrial policy. By highlighting policy guarantee, digital integration, cultural and tourism integration, and the Yellow River
culture, the Central Plains region has strengthened the inheritance of Chinese culture and highlighted the cultural charm of the
Central Plains. However, there are still some problems and deficiencies: the overall cognition is biased and the conscious action is
not enough; Systemic deficiency, overall coordination needs to be improved; Insufficient creative integration, cultural resources
connotation mining; Digital empowerment is not in—depth, to add “wisdom” and “quality”. We should accelerate the
transformation of the advantages of Central Plains cultural resources into industrial development advantages, and solve the problem
of value discovery of cultural resources industry based on top—level design. Based on innovation guidance, solve the problem of
value transformation of cultural resources industry; Based on market drive, solve the problem of realizing the value of cultural
resources industry; Based on fund guarantee, we should solve the problem of sustainable value of cultural resource industry.

Key Words: Regional Cultural Resources; Transformation; Industrial Development
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Study on the Coupling Relationship between Development Level and Radiation Region
in China’s Central City

Lu Qinggiang Long Maoqgian Zhong Yichun

Abstract: It is an established major strategy and policy guidance of China to improve the comprehensive carrying capacity and
radiation driving capacity of central city. By constructing an index system, the author evaluates the development level and
radiation area of 35 central cities in China and conducts a coupling analysis. The results show that according to the level of
development, central city can be divided into four types: leading type, outstanding type, potential type and catching up type,
and their radiation areas can be divided into five types: wide area type, regional type, near area type, municipal type and
special type; Based on the analysis of “level-region” coupling relationship, it can be divided into five types: double high
maltching type, double low matching type, development level lagging type, radiation region lagging type and radiation region
jumping type. There are four mechanisms for the internal correlation of “level-region” : level strong adaptation mechanism, level
difference adaptation mechanism, level difference dislocation mechanism, field jump mechanism, and it is proposed that the
internal correlation factors of the two are affected by the level of central city, administrative level, special location, number of
central city in the region and other factors.
Key Words: Central City; City—Region; Agglomeration—Diffusion Effect; Evaluation System; Coupling Analysis
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Sl 0E L LMk A B OF ) B EOE 3.636347 | 0.8127368 | 1.702928 | 7.041692
NITgEA H @Fﬁiﬁfﬁ?ﬁ&ﬁéﬁ%gﬁ%;;ﬁ; it 1.735201 | 2.005914 | 0.003865 | 12.76428
SRR Forc SEBRE IS (7 9270 X EoE X 9.959062 | 1.851361 | 1.098612 | 14.94127
TR C At ST PR B (7 70) XTEOE K 6.188699 | 1.094203 | -3.73807 | 9.676117
7R Upg | =77 o) 28 i3S ME (J776) | 0.9448294 | 0.521675 | 0.1310135 | 5.348173
SRR E Fin N4 BRI AE 5 BT (O 00) IR OB R 10.42525 | 0.9447055 | 7.988458 | 13.62598

ORI - A F A T AU AU S i 7 &5, R Bn ok A T4 Ch IR G 4R 4

o BEF R AN B 2 (R H 80 0 = & oY
B | AR R R o 3 T R BRI i AR
A1 2 . AR SCLL 2006—2020 4F 1 [E] 256
A HZ DA _E 39T ) T AR B AR AR SR A 5 [ 5K
RO IR T ARG A B B RN X6 TR i s 3k T 28
Gr R R R
EE AARR LR

AR UEAS I BT 38 HCESCHR 0 DG IR e, A SCHE 3
17723 ) 3 Al Z R 1 ST T ARG R BRI 5 32
PRSI, 75 2 2% A8 1 2 [ A 7R B0 1) QI , AN
AEAE S () e (R T, T DA — 20 I 1) 5347 o

RS AR D Y 5L 22 R A, A SCEE R T 2006—
2020 A3 T QB R EOX — 805 . B TAS SO )
AIAE XS AL 22, SR LI 4% DX e 2 1) B =2 5 50
ZREIE L, FRRs S 23 AR MR K & AR AU,
R RIS X BT A0 B 4 SR B 2 SR BGIEA TR

2250 TR R A AR R R i 4R L
22 FER, Horh W R B O BT B AR B R L TSRt
B O IR 5 A B AR A B3 T = 1) A
SRS FEE, W= W B A5 AT B R A
HIRFE G E Z I Z [ B 25 [ 56 &, AL
200 TR AHL A, LLAE S0 T K A— 4018 AR
WG L, 23 SR I 5 ot Ik 5 HAR B 200—
700 FAM X 2SR . WK 2 PR, &b
FRBU PAEIRZ/NT 0.05, 1 BH 75 54N 7 11 il Y
S X IIE L T 5% o R, B A Xk %
PR B 0SB A AROC O R . J34h AT
PN B B 22 FE B B34 A TE AL, 10 FH 45 DX 8 ) Bl 4 )
BKAEZS (8] E AR SR AL ka3, vl LLsd & 25 6] 1
SEBIARUG FHHEA T IIE ST

A2 FRRAFMRELEMSE T AL LK
JE R HE bR 2{H pfE
HuFRAREE 0.114 0.038 3.024 | 0.002
200 Tk 0.126 0.023 5435 | 0.000
250 Tk 0.136 0.020 6.819 | 0.000
300 T2k 0.102 0.017 5.861 | 0.000
350 Tk 0.097 0.015 6.312 | 0.000
400 Tk 0.101 0.014 7.228 | 0.000
450 Tk 0.097 0.013 7417 | 0.000
500 Tk 0.098 0.012 8.099 | 0.000
550 Tk 0.098 0.011 8.609 | 0.000
600 Tk 0.093 0.011 8.612 | 0.000
650 Tk 0.090 0.010 8.775 | 0.000
700 Tk 0.091 0.010 9.249 | 0.000

B S VR AR R 2006—2020 4 ¢ P S T S8 T4 %) 1
B
) R AN i i
FEEAT 25 [B) TRARCERCH 0 35 e A i), 7 28l
o 9 3 FH H5e 5328 1) 25 [T TR A
(D TEEPEA SR B A v, 1 4838 o
Hausman 6 56 355 45 [ 12 R0 5% FEAILSON, , K 56 45
AR, P{EN 0.00, b 245 48 i 5, DRt i i
FEREPLAON AR, BERER F I RO AR R Tl 1
(2) F1FH LR ARG 90 44 [ sk [ 31 2 340 42
AR S T] R ) [ 2 RAO AR A 0 5 S ks, R
RO AR AT LR AR AR ] 2 RO AR A
(3) P23 [T A B A [ADE B I8 75 2
K LRAGHS: S Wald K505 [B] £ T2 (SDM ) S 75
AT DA A R 2 (R 22 AR 25 (o] | (AR, LR
o 25 A 45 7 SAR 1 SEM A58 14 Ji (1% 1% , Wald
o gt ik 2 AR 2 T DR R, DR 2 TR A AR RN
fEfATAL A SAR R Bl SLM B, B 415 9R 2R FH 25 )
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& 3K %2 R 2023 4E55 1)

B SO TS BT -
2L b S A R ASCSHERTIR
R 2 R

F3PRAYINIE . BERL(1) [ G 5 HAE
b PR QB4 B30 T 2 ) B9 s ) R AR R (2) —
B (7)Y T X I3 [ 58 o0 I A

3AERA R PhAE 50 T2k —ANle FHE AR UGHEAT I, LA 3
FEVERE T 18 Y28 IR 2 5, AR SCHAT T 40 [ 52 Hp U IR T RHE AT A A M AR 1
k3 RERAETER
(1) (2) (3) (4) (5) (6) (7)
HIFWAREEW, | 200 Tk W, 250 Tk W, | 300T KW, 350 F KW, | 400FKW, | 450TFK W,
INNO 0.568% 0.556% 0.544%55 0.512% 0.450%5% 0.412%5% 0.401 %5
(31.14) (30.37) (29.64) (27.87) (24.78) (22.92) (22.57)
K 0.383% 0.376% 0.367% 0.3493%5 0.322:%% 0.29 s 0.279#
(55.89) (54.32) (52.56) (48.98) (45.64) (40.36) (38.17)
L 0.158:# 0.153 %k 0.143 %3 0.13 3 0.108# 0.087 0.078:%#
(12.46) (12.15) (11.41) (10.47) (8.83) (7.26) (6.58)
H 0.100%#* 0.095# 0.093 0.092% 0.083 % 0.075% 0.070%#*
(15.42) (14.57) (14.35) (14.53) (13.41) (12.44) (11.62)
Forc 0.005 0.004 0.003 0.003 0.003 0.005 0.006%*
(1.37) (1.23) (1.05) (1.01) (0.81) (1.53) (2.07)
W-INNO | 0.486%%* 0.460% 0.388% 0.326% 0.204#5% 0.133% 0.053
(4.75) (5.39) (4.79) (4.06) (2.61) (1.70) (0.66)
W-K —0.070% —0.118%* —0.123%x —0.101 % —0.0527% -0.031 -0.065%*
(-1.98) (-4.38) (-4.91) (-4.28) (-2.29) (-1.35) (-2.70)
W-L 0.051%% 0.045% 0.058 0.059% 0.044 %3 0.073 % 0.067:#
(2.04) (2.49) (3.39) (3.70) (2.94) (4.74) (4.33)
W-H -0.01 —0.029%* -0.021°% —0.032%k —0.044% % —0.052% % —0.063% %
(-0.85) (-3.48) (-2.57) (-3.96) (-5.50) (-6.41) (=7.47)
W- Forc 0.003 -0.032%* —0.047%5 —0.054%5 —0.057 55 -0.065% ~0.043 55
(0.16) (-2.03) (-3.14) (-3.98) (-4.37) (-4.68) (-3.25)
r 0.135 0.101 0.088 0.072 0.085 0.096 0.109
N 3840 3840 3840 3840 3840 3840 3840
T #4p<0.01,  *##p<0.05, #p<0.1,
AU ARl 2006—2020 4F-CH R SE AT ST AR H
WER3 PR, W A K- RE A RRER .

M 2P0 K, B — B X (0 BT AE 7B | Bl g
HEAR M B P Pl & . AR W INNO Ry 5 7% i
() 25 R F JE 3, NG 3 AT LA H X — i AR 1 7
400 T~ DL N34 8 250 1F , 22 B 1R 5% rp s 3k Tl A
FeRHT AU AE A 1 X 7= A B ) 1 R 2] 38 25
Xof JEL T A U 3T 7 A I ) R R, SRR IR T A
F]400 Tk, Mi7E 450 TORAAN T 3% . 5 48 &
AL e NS D PN RS PN A N SO N
FI LB R AFAEIE M52 . 55 8l 1 N 11 B 25 [l i
Je 0 2O A, 6 B G L T 9 57 B D e A5 ]
AR M IS . [ A N TR S A
USRI BRI EATE ki3 [P GRS
7 & R W B P T i e 5 N AR, e &
110

IEAh i A AR T B 7K T B 255 ) i i I A g 1A
B O T R B 7 2 8] AR e A NGR , (H
X AR Z AT AR AR X 8k 2 8] B SRR, W
INNO B b T A 86 T A48 5 BT 7 A5 1 25 8] e R 2
7, PRI, AR SCR FH LeSage 25 A AR H B0 5020 5 1
5 BRI BR300, (M 2 PR BN th i AR
SCRTELWFFE 0 25 ) s HH SO0, AN TTAE 1E T 45 1) 3
RN Al T R B 2%

P AN ER DT R QTS (R AR
NSRS SN EE 2 ARSIy VAL R Al T S =
PRV R , QT T4 D K 0 52 i 76 A ATF 9% X
BN R AE, UERA AT A3 N RS A E 12 X
Hi DX A = B R, BRI T E A% fE F X d 42



| S R Lo S T R I A5 S UE 7 M- 0 SR L

4 R ALEAEA G B AR S L 8] AR 4

RN B39 JBAN
HIBRASRHE W, | 0.574%%% 0.132%# 0.706%
(29.91) (5.07) (19.29)
200k w, 0.566%* 0.371%5% 0.937%#%
(29.10) (6.20) (13.48)
250 Tk W, 0.5543 0.453% 10075
(28.37) (5.98) (11.81)
300 Tk W; (.52 0.53 1% 10535
(26.73) (5.60) (10.11)
350 T2k W, 0.460% 0.520% 0.979%3
(23.69) (4.55) (7.93)
400 K Ws 0.420% 0.513% 0.933%
(21.83) (3.81) (6.47)
450 FK W 0.407% 0.483% 0.8907%3
(21.46) (3.05) (5.31)
500k W, 0.4071 %3 0.582# 0.982
(21.18) (3.65) (5.84)
550 Tk Wq 0.374%5 0.4525%% 0.826%
(20.19) (2.84) (4.92)
600 Tk W, 0.34] %55 0.323% 0.664% 3%
(18.42) (2.07) (4.02)
650 T KWy | 0.334%5x 0.357% 0.691%5%
(18.07) (2.16) (3.97)
700 TR W, | 0.322%x 0.285% 0.607%#%
(17.6) (1.73) (3.50)

T #05p<0.01, #4p<0.05, *p<0.1
Bl A 2006—2020 AEC P ESETHERO AR

Tr R . IRHEROV KR, B G 3k iR A1
B RE A X E PO 30 T Y 2255 1 KA R J 2 B 1 1)
SN, B2 [B) V6 3500 0 I o 31X Fh s 8] Vs 4 3500 78
550 T A LANTE 1%197KF 1 20 1, 75 600—650
TR WAE 5% 7K | 83 0 1E , 78 700 T K A4b 7E
10% A 7K 1 B 3R 1 TAE 750 TR AP 3%
RIEARAESR 4 TP ORI, 33X ST P R A )
25 ()i I 0] AR 28 400 T K AFAE 2 5, [0 3500
YRAR T3 (] T 20T 2240 B B0 ) () R, B A
P 1 S B T 8 rp o 3l i 9 2 T3 14 2500, 32 3]
SN (A5 (] 58 o 3R Tl 18 225 ) g6 1 3500 1)
e AR 700 T-K .

MERFCRE , B K O iR T i 6 L
R RS N R H, RO % 300 Tk Ak
FRURA /NI BE (3% 8l , L2 500 ToRAL IR FIIEAE , 2
Ji Bt B AR G gk L, AR 2 R R U LAY
T B R B AR 500 ToKAL

MEMH &, B e IR BT Y BN 5

(] F2 280 1) 2R B 22 AN K, 308 Tl 280 ) 28
FRT E IO Z 8, XU 5O o Rt
B Hh RN AR 5 , X AR T 2 PR R
M £ 22 ] LA 6 A i 285 1 I RS M AR DE RS

4 AR AT

NI RIZE R RSB , A SCRAZ Lo e
AP QDS BOE O 5 2 ARSI ) — A
AR S BT 0 55 45 3k T BRI Bl A5 ZOt e £ P 1Y
A IR L B3 73 I BOH S BOE A A7
TG, HREA BN BEAT o0 A, 4 R UNER 5 B
TSR RO TR 5, LR AU
XS AR HATY SR AFAE 35 A AE 10 5200, AR | 25 Ja) i
IERUDOSLIEe S ANENEN / Sa kTR S IRy L S
AL OB AR RS A AR AR IR i —
B R

A5 Ak

EREA | WX EHERON A0 | BB

HFRAR | 0.896%% | 0.650%%5 | 0,905%# | 0,187 | 1,092
Wo (35.37) | (4.88) | (33.92) | (532) | (21.82)

200 T2k |0.878%#*)0.530%*%* | 0.893*** | 0.490%*%* | ] 382%**
W (34.93) | (4.72) | (33.44) | (5.94) | (14.55)

250 -3 |0.863%%%|0.416%5% | 0,878 | 0.593 %%k | ] 471 %%
W (34.26) | (3.88) | (32.74) | (5.62) | (12.48)

300 -3 |0.8227%#%| 0,38 1% | 0,837 | 0,753 %% | ] 591 %
W, (32.43) | (3.66) | (31.04) | (5.70) | (11.01)

350 T3k |0.735%%%|0.268% | 0,749+ | 0,805 | ] 555%
W, (28.93) | (2.66) | (27.67) | (5.08) | (9.08)

400 Tk |0.678%%%| 0.185% | 0.692%% | 0,838 || 5295
Ws (26.81) | (1.84) | (25.58) | (4.44) | (7.59)

T ##4p<0.01, *p<0.05, *p<0.1

B A U5 AR 2006—2020 4E(h E SRS R

5% kAT

B SCA AT T LR E Gt 30 i i A vt
JE AR O IR IR R 2 e, A3 3 T E R A I
B B X A O 3R TIT 28 5% 18 K 0 34 RO T
20 700 TR, el 24 500 T2k H LR
[ 52 HR O3 T A AE AR ) S AN B, 4% 7 A [ 1) 40
BRI, JUAS B GO T R B 4 Y6k
RN BAFAE 22 5, I, AR SO LA B S0 3k
TR BB 3 AN I3 Hr .t FEZ G
T R AHT 9 v AN 2 U B R R R
500 T 2K Ab 5 AT F 220 W8/, DRI A SC 3k B 2
B 200 T2K 5 R R K1 500 TR AR B4
FARIF 5 AN [ ) R R 3k Tl R 34 o o
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& 3K %2 R 2023 4E55 1)

6 BR PSR A G G £ FH

200 Tk 500 Tk
R (B 2340 JBON R (B 2540 SN
Jbat 0.57 1 k3 0.152%#3 0.723 %k 0.565% 1.418%k 1.982 %k
(29.36) (3.07) (12.38) (29.81) (7.66) (10.43)
Kt 0.556% 0.011 0.567 0.544%3 0.021 0.565%
(29.67) (0.90) (24.84) (29.27) (0.33) (8.56)
[B752 0.57 1 k3 0.078 0.649% 0.579%s3 0.538* 1,118k
(29.41) (0.88) (6.82) (30.15) (1.86) (3.77)
ERM 0.5507% ~0.180%*x 0.370% 0.53 ks —0.91 1 -0.38
(28.77) (-2.31) (4.40) (27.49) (-3.42) (-1.40)
H 0.562% 0.143k3 0.705%3 0.559% 1.244 %3 1.803 %k
(29.47) (2.81) (12.02) (28.95) (3.53) (5.03)
il 0.557:# 0.042 0.599:%3 0.55 1 ks 0.006 0.557:#
(29.48) (0.88) (11.18) (29.38) (0.05) (4.30)
K 0.56 1%k 0.046%# 0.607:# 0.533 %k 0.355%# 0.888:#kx
(29.49) (2.58) (21.29) (27.38) (2.86) (6.83)
RH 0.553 %k 0.014 0.567:# 0.532%k 0.01 0.542%%
(29.31) (0.54) (16.82) (27.84) (0.22) (10.99)
(U7 0.554%# 0.018* 0.572%% 0.518%# 0.129%% 0.646%+
(29.19) (1.80) (25.17) (26.97) (2.34) (10.69)

T #4p<0.01, #4p<0.05, *p<0.1,

BRI IR AR 2006—2020 F- P E GRS HEAAH .

6N T ANE] [ S IR TR BT B
200 T-2K 5 500 T-ARAL A2 TEHE A2 M . A B 2
ROV IT IR , 4% Hu i BLHARON 24 #5081, B AR
2R ITE0.5—0.6 LIN E T iF3h, RUIA [E
S TP T B BHEC BT RE WS 25 fie HE A L Y 22 %
HER, BAEA A O T e 2SR A € o AT
FERNIT A, ALAT RO H R 2 DU b AR
BTN 1A O3l T Bk ROV L 44
Sl A SRR BT A S BE TR AR
WATRYZE DRI . BIERIRHE BB 200 TR MY
ST RS AN 3, (HAE 500 T A 9 368 HH R0 8
N IE, FW] LA DA v A — 2R T AR R B
7 THT B4 5 0 7 SR 9 PR A B 7 A T R
32 AR TE AR I b X T vk A 21 B i 945 8 [
f s 28 EVUE 1 Y6k HH AR08 A 8] U 2R A v 2
%5 DN SR W NS R b5 O LU STEE 35 VA S -
A RIS T AR B A A O
4 285 HE A A BB 2 TR P RO . R BT 7
R JRE A 3 A A TR A i i DX A R A
FI B R T B4 [ A 2o ] 320 4 DX A 0 85010, 2 1
JE [ 58 P LS T B AR SR AN o KRN T AS B B )4
QIFTACEEUR, HATIEA T RIS B, A &
8 22 T SR AT o5 WA 20 Al R 3T B T BEAR
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SAGHEER . A, REE NS S AR AR
T HR RO AN B2, Horp b et 5 R R R
FEHHE b 2R3 HAL T [Rl—3s TR, M b 203 A4
R G O T HRHEE B8 25 3 (W F 7 8T
JErbd T, A E NN . $R 7 4015 R T A
5 R HE LA e PR BT R 0 A s 3 T A e )
YRR, T HE 2000 28 B 2 ()36 0 200N A7 AE H 20
1E, R E S b3k S [m /R S RH R A
RO R T A2 R AL, REAS (2 2F ) i AR vh o3t iy 22
T

HH O] L, T Lo ST B R BB i A%
TEAN [T A A [R] B SO LR B 2L I
PR BB R TR FL A =21, SR AR AT

AT ARG E KPS T R S ROy

200 Tk 500 Tk

demt RHE | R AR | LT ORHE | FPR
HHRUN | 0.559% k| 0557k | (,553%k% | (0,533 %k
(29.76) (29.26) (29.68) (27.39)

[EERN | 0.056% % | 0.080%%* | 0.164%% | 0.270%%*
(3.88) (2.97) (2.50) (2.94)

BB | 0.615%k% | 0.637%0x | 0.717%%% | (.803%%*
(24.7) (17.55) (10.25) (8.17)

TE #0<0.01, ##p<0.05, *p<0.1.
BRI AL 2006—2020 4E(HH EGE AR ST H



| S R Lo S T R I A5 S UE 7 M- 0 SR L

R N Y 22 S HD DR SR AR IR — o A AT
() B SETRA H E R A 0 e e T i AL s S5
M ERH A 1 25 S dE T RE RS AR AT
b AL B0V, A i SR A o T i 28 T 4
K, M1 AR HLTE 500 TR ALAAFE IE /368 HI RN
B 530 R0 L i RCR I AN s 7 T35 R ATy
LIRS N0 NN A S T R R b T A T T
OO 97 NI A E [ RV gy s S e I IRy s VAR
RN R 4300 5 b 5 A R B AL [RIE R i AR
IR T, AT A6 3 R RSO, T M A g6 2500
PIRZ T A e vy VNG U PSIN Wil e o= Y 2
AFAE Y 28 [l 00 o AT L g 5 7 PN R A
B BN 5 H B R AR A —2,
R0 [ 2 O T B A B 7 ' T AR B, i S
AL 22 1 11 s B NSy =< N7 Ny = e O = R |1
P Z2 TP RRIE SR T AT RIS R
BPFTRE I WAR R, JCHGE I B A R 1A
ME T B B B T TH AT BRI T
Vg AR AT N SN AR BN B e 2 s
A BBE2E A XTI/, AN 2 32 BTN FIERI
(1)t R R S A O A, A S B RS A
PRI 5 SOUR B H U A5 1) 1 16 2 oo i Tl Tl 0 S5 %%
FE 58 () 30 T B A SR AT, T R TR B
(M o BV G e T R BT i 500
FEAN IR T A BT AN Bk BT E TRk v i K
RPIRAS R

6.3t —F itk PAK

i — 2 0He B U 3T R BT ) A g L
MIEAE , ISR TR BIHT i & SR 9K 52 i >4
o5 T AR 3T BT SRR oK Mk SR L R e
Gickt . B PHE A e IO Peh sh 2
TR . R AUH BRI S Bt o = 2 S R S I 28
H R A T R el S AR RE e 4 B
TH TR AL 22 540 R - 2 b R e
DX 32 8] 1) 57 7 52 i e A% 5% Wi 1) DX 387 i A1 HTR
A7, HETTAE = L OCHRZ T Bl sh & e . 56
= RHE AR BRI L S5 A DL AR TN R 22
e o KR i kR AR A O . &
v AR A T AT AR [ 5 ot 3T 14 77 Mk 5 TR S 3 T
FREE VTR SCHK ] 58 AL IR T 0 7 M & R B AT ]
AR L RS B QAT B T AR L
F S EDIR G I A 77 53 1 DX

gy, HEBIR 247 ) S R LUK 7 M 254 F ) de
Lt ol i gl , Ho ol e G Akt i 3l 34
ARl L AT AL T . B = B AT
REASHESh Bl A e, LR 2 BP9 T, B
BUHT R ) TS Rl A R (Y SCF , B AR
F14 = P 5 3 o i A 55 A R L Y 4 R R e
7S TE B 288 3R R B 4 T AL S R T 4% T 2 5
Ko

PR, AR SO R 2 75 5K 7l T4 4 il
K J3x = ANT7 TR ST BHE A A 28 T4 1 1 52 T
Bl o AU 2P .

Yi=00+0 Xi+0.Z+utvte, (3)
Med, =+ Xi+ouZ Hutv+e, (4)
Yu=70+')’1Xu+72M€du+’)/3Zu+/-l«i+1}:+8u ( 5 )

X, Med, Fm i 284, BARAL 52 (1) 71 9%
R (C), A2 B i Z 45 BB i, %o
X — B R AT RSB AL B (2) 7 TH 2% (Upg ) , FH 5
= 3R A T I ) R AT R
8o (3) B RilUR T (Fin) , 46 LA SAE RS IX
SN 1R P (EDR A i X — 7 i, I O 0T
o HAAR S RS2

i 3 A BN S M AL 5 LR LA AR -
F—, im 13 B) KR B BR A 28 5 1 Y
SO W I OCE ZRIE X — S5 R A 35
55 i 3 (4) K5 P A B3O B BT Y
R Ao 3 WA T — 2298 5 =
A K A O S R BRI L R In AR G 5
R RO NS R Fry Sy B3, Hy <
01, W & A AE TR I3 HR A U 5 5y AN Y 3 iy
NSV E (R ol P4 A

R 8ru s T A LA ROM AR R A 25 2R 5
B (1) AR AR E B M ZER B AT
1 R H0H 0.556, HAE 1% KT 1 538 O 1F 5 1A
(2) M1 (4) SR (6) 530 R B BIE X Hr o R0
TR 7T Rl A R i B2 R AT 1T )y
B, S5 R QTR A IE A LS. B
(3) HERL(5) SAEEY (7) 70 PRI SR =l T4
5 e Rl A R AR —E 5 AR SRS,
PAE =Rl Az i B RE RS AR A 25T KR A .
PR (2) SN (3) ] L , Bl 817 RE % i R
AR BEMSETH 5K, A RUN N 0.198 . FEHY
(4) SHERL(5) F W] T R BT ™ TR A R 7
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& 3K %2 R 2023 4E55 1)

197K E 25N IE , BB 0.395, Pl T xt 28
DR IR A2 35 A IR [R50 , 4775 0.026 Y
IR o FERETY(6) SR (7) Hp , BHCBIHT R 3 Fil
R IR FACH 1,052 , 4 il R X 2 B K 2

Wi 500 0.183 0 FHI ] L, B B HTRENS 1E L 7H 2%
R LT R A R =AY R R T R A
Ji& , T 2 O3l T O REL BT Al St i Mg HY L DL
BERIAR O I 2R K

A8 A3 elHrat

2538 K 09 AL

(1) (2) (3) 4) (5) (6) (7)
iGDP c iGDP Upg iGDP Fin iGDP
INNO 0.556% 0.778% 0.358 %5 0.395% 0.530%5 10525 0.364%55
(15.04) (13.61) (5.74) (10.75) (14.98) (17.53) (13.27)
C 0.254%55
B B (3.84) B B B B
Upg 0.066%
B B B (4.68) B B
Fin 0.183%:x
o - o - o - (19.57)
K 0.3945 0.45] % 0.280%5 0.053% 0.39] s 0.357% 0.3295
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Empirical Analysis and Countermeasures of Spillover Effects of Scientific and
Technological Innovation in National Central Cities

Wang Jianguo Du Yuting

Abstract: Combined with the panel data from 2006 to 2020, the spatial Dubin model is used to study the spatial spillover effect
of scientific and technological innovation in national central cities. The results show that the scientific and technological
innovation in national central cities has significantly driven the economic growth of peripheral non central cities. The effective
spillover radius is 700 kilometers, the optimal spillover distance is 500 kilometers, and the spillover effect shows an inverted
U-shaped trend. Because the scientific and technological innovation levels of the nine national central cities are obviously
different, the spillover effects of scientific and technological innovation are different and heterogeneous. Effectively exert the space
spillover effect of scientific and technological innovation of national central cities to drive the development of peripheral non
central cities. Beijing and Shanghai focus on fully releasing the energy of scientific and technological innovation. Guangzhou and
Chengdu focus on jointly releasing the effect of scientific and technological innovation with their neighbors. Zhengzhou aims to
accumulate and enhance the potential energy of innovation. At the same time, it is necessary to further optimize the spatial layout
of national central cities to significantly expand the scale effect of scientific and technological innovation space spillover,

Key Words: National Central City; Scientific and Technological Innovation; Overflow Effect

C Y 1 TE S

116



[T 225 52 )

&K 2 %R 2023.01
REGIONAL ECONOMIC REVIEW

Wi i 6] e 70 OF B 5 8 o iz A

5 = ¥ %

A

B AT E Ak AT A I A ) TR 3T 5T, AT F N AT 7 B HTERIE B #T R o &
A FEIR T AR AR AR R, RUE 2010—2020 4K = A 3R T ARG R BT AR 1 K-F AL R £, SRR A AR
B 413746 A AR KB, K = AR TR RGBT A A B A B — A 2 B Y R AR A IR KA 6461 A
TR BT 3 5% A& 2 A 79 3R 04 A1 BT R AR R R R 3T R AT AR ) R R 1A By b B Ry s —Sh VAR AR,
BHAR T R WG IR R MR oA MG S PSR AMIEE Bk, FREE RIS R
I 500 KR 19 ek U R R A | B ) ) A A AR AT S, PR AR BT R S5 B R MR TR 97 3] A4

R 2SR R E R T 34k
KEER R TR R E T K= AT A
HESHES 1293 XEkERIRED : A

X EBEHRE:2095-5766(2023)01-0117-10

r#s B #5:2022-10-26

EEBN: S E, &, ZNMERFEFFREINE, ARAEAEFIF, 2FFH (2N 730020),
sk, do, 2 MM ZRFRFFRMEA(ZMN 730020),
FhedE de ZNMBRFZFFEMEA(ZN 730020),

—. @R Y 5 X EkERiR

SEH) ORI AU R R R A —
A7 ANA R — B B S —Bh J  TRASE
ik 0% ] O A i P R BT 9K 8 i i
W, R R JR i U R T, AN S i e R Sl g
LI AP RH e 3R E B B2/ P Y
R o i BLSE R T, R TR RE 1 AMY
e B T REAS TR | i 7 B4 T 1A
W S PME GERS 5, 2020) , 38T REFE D 4R 28
BT FT IR B K Bl A i Y B s ] A, L
PEH g o o b AR (o [ XA i
7 2020) , [ B FEASIE AR AR 2R DR HRoG
4 DX I BB A R 33X o T R Il v A L AR S
F [ QT A e O =t o PRI, AT i — 2D 5
SRR BIBTRE JT FISE R RETT , K LT | 4 [ vy

it e R A T IR R B R, 2T

(MDA ESER N PN S
KT X IRBTHT e 1 oY E IS L N Wy
I IT . — 2 A Hr e J1 & A o Furman 45
(2002) 4 Q1T RE T35 XA Az 7 BB 7 i O (0 HC RS
AT Ty, FEEBR T K B 4 (R&D) A7 5
NIV FEARAF R Bt 55 . BHIESE (2000) 5 H
B SIAAL &R R TE 3, WAl & 4 ZUR
R 2l , Q1T RE 2 AR BRI S A KR
TR HOR A5 B Bk oA 7 il # i
J1o B CHIERHA (2006) A, AHBE 1 248 X
BAZBE R B bR i 9 3l 2% A OC AR HOR A
BRI A R I A R BT B AR S A SR i R 1
ZINEGEATETT . BRERE R (2016) 0, BIHT
RE 18— M X ALFERHIF AL Ak 7 N A BET
TR TEBURN B AU S5 SR T, DUIBEA %
OER Gl R G AE BB BOR AL A
117



& 3K %2 R 2023 4E55 1)

ZEBEME R 5 IR S5, LA 345 X e 4t 3
AE ). BEOKE A WX RE ) A& A e
FEAR TR AL, AT AR ZEAE S Sy - XA F2 4K
FEXIR N A5 PR RTET GEIRIEA T RIHT , IR A A B AE
PR Bl , A S X IRZE 5F & R g

TRRbRR R B AR S E . WG
FebrAA R, o E R A R SRS /N (2004) DUAT
PR RARE AL BT B PREE AR 4
H A T IR R AR R X E A G2 X
BAVHTRE AT TP . 1 (2012) NBITHHRA
B A R AHTER B U T , 2 T4
Brixt 2010 4 [ &4 B0 AR ) b AT TG . B
K (2013) A ARAH J o HEATH A ik
% BURBHY S HLRE ) 2 ool A RE 1 A IR
B R T A — R R RE TR A R i
FZ WA HT RPN T v [ 3 223 T 19 A fig
T %% (2016) NBLHH A BLE = 1 BB A 85 =
J7 A EEPEA FR bR AR 2R |, 3l 2t TR o Ak R 2k
A3 AT X AR SRR T e ) R AT B S T SE S BT
BRIEBRAE (2021) DA X IR B8 3485 BB %A B3
FEH A AR RE DU T T 32 AR I 22
BT R = AT QDR AR 41, T8 TOPSIS 31
B TEPRE P AR . IR —F8hR A B
WF 9% Bl L R AR B (TSR MESE, 2017 5 BRAK
&4 2020) FIAI L RIEAU S 5t (R4 855, 2022)
SRy s 3 T BB BE T B4R b

ZE BT, T XA AR B 1 AT R
G5 AEASRAFAE AN T AN« — 7 T, A5 K2 4R
T X BETRE ) I ERAS TR, X LR 2 Bl A
AR SRR A5 5 — T T, [ PN SR A SR s
W 2 I 2, R T A A P A K
WA . ST A SCRE T IR E T AR e
(R ERAR A3 BIT , 6 48 5 J e i B A 6 ) i
A = A 3 1 AN A L BIHT = AR
5 AT T A TR e 1 HE bR A
FIFHEATINEE , AR B FA BT RE 7 1 A 2 e AR
FEOE, 1T AR T A A A

— EEMK = A X i e #Fee Ik
18 Y An] i 55 (2017) | 2 42 1R 45 (2022) 1) BfF

I, P AR A 5 AN L AR USR5 s,
118

DI Sl sl ELRE T AR SR, 430 2010—2020 48
SEEZR PP LA AR b XA AT E S BUIR
R HARAIE DL, L e K = fdlk i e 5 4 X L o

(—)&EREEER

SRS, 2010—2020 4F , 4 [ K 4% L X A1)
AE NI B BTSSR 1a) o 2L FIHRLUR
1 M 2010 4F 1 244538 1438 K 28 2020 411 1303284
AR IR 432.96% ., For ZRESHR DX 3 T BB BE
RS 4 2 R B — B, TRRAUS R
i TR DX PGB X AR AL X, M 2010 4F- 1
153578 4 34 i1 28 2020 4 1) 794248 14, " K T 24
51745, JeHAE 2017 422 I, O g 2 5 i
FZ LT AR b X 7R 4 G B 52 7 R H 40 e
7 PGB Hb DX % L R A S w5 T b X, 7R
ACHLIX S dR /N o FERFFEININ, iRl XL 42 AR
SR K AR, K T 6.87 7%, A 4 1 ik |
22.91%. ZRACHLIX AR T RIBAU S i/ B 574
BRI IXAH LL , HAE PG RI 18 5] 17.16%

B b R T 4 E DA KR FF X rh s X v
BB X AR AL X B 7 N R AR . Bk
F,AEET AL 20104E17 10.84
P36 2 2020 4549 51.59 14, B & ik 376.02% ., H:
H 2R b DX BB BE ) B s A A R e
o DX VG DR ZR b il DX, AR B 2R3 b X A2
B KA A EE AR, DL 2010 4F 2 2020 4F, AR H5
XA N L RHZ BRI 18.77 138K % 83.50 14,
P RT 244515, B X  PEHH X 5 4t X
(B N T IR SR U, #5714 [ 73
IR FERFFEIIIPN , H R b X 30 7 7 A2 LA
BRI KT 745, 3K R 21.48% , 7]
FE R T AU = R X, J2 B 5 Sh i A8 A&
JEASH ZRAL b IX BARTE BT NP LR AL G
T HEAA AR, (E LA I 1 5 B {1 4 DA R AR
Hi DX PG HB X, i A R T T

(Z) AR Z i8] % bk

12 R T AR HI X, b X P b X 5 AR
JEHLIX BT N3 & FIB A S & 22X . AR
05 1, DX ) 5 B 7 i ¢ 900 5 T 4 [ 45 Ml LAl b X
AR X 2 [AAFE R B 2505 . Hodp, AR
b DX 2 B e K, LR 3 oA PGt X H R
KXo 2010 4F , <0 X 55 b X | P Hb XA AR
b 1l X R] 4 5 T3 & R A S 250053 1)



T BETRE I PEA SR T AR DS

:

1200000 '

%

() EmEmE a2l

0 m— . s . s . 1 s
000 201 2M2 2003 2004 2005 2006 2017 2008 2009 2020

CEA)
e (TR e (1 AL o LA e L HAAIR e 2

(a)

000 011 2012 2003 2014 2015 2016 :oln 018 2009 2020
CGEGy)
e 3 SR e X e ] 1 e L S S X el = 2 5

(b)

BA1 20102020 F4E AW kM EHBERETLEHFTAFTHNEREE
PORLR R AR CNRDS H [EWFFE 55 AR 551 & L CHP L3 T G A0 5 Y B 3 924

11.67 4 . 12.25 {44 F1 14.29 14, 2020 4F- , AH W 2= 4 9
KF 33.82 14 .56.57 {4 F161.69 14, 73 9K T 2.90
i 4.6245 M 4.32 4% o WLEREIT N3 LRI R R &
ZER ARG O TR, b DX 5 2R S b X (] ) 22
PR /N, A 11.23% , /INT-55 o i DX ] 1) 222 08 5 D S
i DX AR AL IX 5 A X ] ) 22 B ARk, T
HIETE 2016 4F 2 J5 R ML B 0 (4 K3, il
i X5 P X AR L X 2 el g 7 A4 B2
AU 2255 D 2010 4F- 114 0.58 14 . 2.62 {454 Jin 2] 1T
2020 4F- (9 22.75 14 . 27.87 14, 9" K T 39.55 1% .10.65
£, EARZEREAT AR B o F e mT DL, mp 0 s X 30T A
8% 1B AR AR A X A B A S DA, R B TR
ShERTH & RSk AHRE 71 I 8 PG R X RN AL
X o PHIH X 5 A b X A BT RE ) 22 1 AN,
IR BRI U 3 H 24 KA, 7E 2011 4
2017 4F-F12019 4% 22 B A Frisi /) , LA Bf A R 45
N <5

(Z)K=Ai X 6 FaE H IR

VEHC BV R AT B A IE 4 TR R K = A
DX, X6 b4 R 54— Ay b X A7 N384 R AU
A, 2010—2020 4F , 4 [E 5K = M X AF L iR
JEARFE 50, AR = M X IR T4 EE K
-, HUR 2014 SRR A KR L (B LA Y B AR LR 4 F
TR TS 2D e T4 = A b XX 4= [ 4]
R RIS ISATSIER . 3R TR = MXE
FIBZ AL S A E 2 5 B . K =X
FE 2014 4F R I /NI B, (SR 2 T3
2010 4FF] 2020 4F8 K T 4. 1145, M5 EeE ik

70,00

2 60,00

e

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
—Jiﬁgijt
EL TN
A2 20102020 4F v K483 8| 5 7 A3 F A A EE
EX v E5.39
PR AR5 CNRDS W =5 B I 55 & (P

AT VBRI 25

F, K= L R AR R A ) L
“V7RIAR AL A, 2010—2016 4F— H AT FREXE],
2016—2020 4F- 2842 b Ft . ik —J T B et i — e
B EAHTRE 1R W T, LUK H X B8] 22 FE AN
W4/ s 53— 5 T, A0 s B 7 2016 AECR T =AM
W A SR R SE I T, 5 — B Bt = A
B U A Ak 2 Jr K20 4t v, b DX B A Je e 4 [
B M ORI o SeAh, AR L B
SekiE e Ik (R TE 25% D) I,
P LG AT DA = H DX 1 Q18T e 7 4 [ 2 1T 1Y) B
P

—— R
——

——
- iy

= REAEHRAFENNTER

ST RIHRE L&, NI BB A (Y
119



& 3K %2 R 2023 4E55 1)

400000 1 40.00
@ 350000 ’_—\\v_"—‘ 1 35.00 %
300000 1 30.00
250000 ® 1 2500
200000 F ' { 20,00
150000 - m B 1 15.00
100000 F | 110,00
50000 1 5.00

e e 0,00
20102011 20122013 2014 2015 2016 2017 2018 2019 2020
AR
VSR SRR () =L E (%)
B3 2010—2020F% = A W X 5 A 1A 32 A 0
LAEMGE
PR TR - AR HE CNRDS H E i 2 B i ik 55 & (R E
TG T AR S ) B I B 22

B R T S U 5 A IR BT RE D R

TEM SRR 2, IR 2016 AECK =M iE &
FRRID) TR B 1 = MR e, eI 0 YO OR Y R
BCOTEE CEON RN REAE R M BT 2R
IR AN v IR PG 7] P 2 PR R SR
W BT R A I el E il B IR
TR ath N B3 T S AN TR Z ) 26 JESk T, itE—2F
DR = 39 T A () R8I BB 1 7K ST 3140 B HE R 28
25

(—) T Bl ETBE NIEM IEIRIE RiE

A4S T U4 4F (2016) F1ZE 5 3k 45 (2021) 1 F
5% M AL TE QB A BT AU A S A
BSR4 — R bR 10 HEN 2 R 8 1641
TR AR BT QB BE I R AR AR R R BRI
%1,

A BRI A AR SR AR R A

iz mwre TR — G
S (%)
ST 7 IIATBRA CH A)
BHrERLE AR PM2.5 e i
R )
B EER B (3l S5 A (T 7E)
. N T L INICON
' W BT )
. QB FF b S L7 (%)
SITRLHE ) A AR BTN A (1L0)
L (e
I FHER AR ()
A UL 4l (7 0)
BHRIE GDP AR % (%)
- 2 BN GDP HTE (%)
QL : !
R B T/ )
R R TR CD)

ORI AR E AR BT RE S22 o

BT RIS IR T A A A B FR AL A SE A IR BT
AOFEIRTIT i A B SR R BE . b BT
W51 ANA A5 A AR 0T 155 (2022) 1)
WFSE, 20 S BT s He T A
PRAS B A7 35 PM2.5 Ve 3 R A 5 ) 07 L itk A 5
ST A T R 45 TR A R R P S A SN
M, S T B A R R I (2022) AOBIFST , fef AR IEC
HLE S5 O, LRI P e e i

BHr A ST A IRA Q05 = 4 AR
KRR A A RIEMA 4. BT
AT R&D A G & 7ERRA 058 AR R 55 A
120

T B AL A B IR, AR 2RI S R IR
5 RV ML S5 8 A MO N B, 3 3 e A A ST R
AR R & N TR R s S5 A A e A
(2022) FIBFE, LABRF 3 H 5 BV B H e, Y
ARSI R AE A58 BA L AF AR 4 Bl LG B 38 45
A AE B IR ANGEAY | 4 Bl LAS) Ry 3 T 400 3 2
LA B8 4 08

B 7= Y 2 W3k i BB B T e 3 (1 AR
FI S QHTRE ) Y OCHEFE AR . i S X AR
25 (2019) A0S | AR AL ™ 0 FIVRHEG Bl SR
AR TR R BRI E R



T BETRE I PEA SR T AR DS

B B SR e T, FHRUBE LA Al s
PR R AR b AL AR

BLHT SRR BT 7 H e 2 1A 45 4k 45 ) HLAA
B, M GDP G 55 = k3 hnfi 5 GDP L
B HERR R RO TR ke i i A T R
Ji& Pl gl FREE ek S R RO 2R KR
B BkEE

(Z)BERRES#MRIEIT

AH IR R L) 2010—2020 4E K = fa bk i
I T s R | B R VR S O B T e AR
YNV E X IRA TG AR ) | LR 45 T BUR A i
SY R BRI (R 40 57, BAAR
FRREAGE XTI e 1 A0 B, 1 FH AR S+ R E50R &
E ()5 AR 388 ol A BB B K T 22 5 2 LR

2 TR ARRRIE EA 43 HT

(Z)K=REhHEtIEE

1 BARGI 3786 ) AT

0 S A v T 45 31 2010—2020 4E K = A I
TR HAA T RE 5 (LK 2) . K=
TR ARG 3 BE 1 DA 2010 4E 119 4.059 | T2 2020
RN 5.538, K T 36.44% , =AW F A, H
H,2012—2017 )8 TP IR B i B B K
s B Hr BOR W R, S BH IR o &k R g K =
FA T HEEIHLE , e T R AT 224K, A8
PRSI . 2018—2020 4R KA BT SR , AT
AN HT BT A A BT T B Iz BB BB
A T A 15 it A R S Fsf WG FE A 4 e A T B, S 3%
TR BRI, QBTG T8

YRS $i

&2 201020204 K = /A &4 7 41374k )y 5 4k

‘ifﬁ 2010 4F 20124F 20144 20164F 20184 2020 4F
] figr feEC | HBy | % | HBy | 8% | HBy | %0 | By | % | HBy | % | By
it 0.931 1 0.862 0.872 1 0.867 1 0.869 1 0911 1
M) 1.354 2 |1.814 2 1.789 2 2.193 2 2.101 2 2.125 2
WL 1272 3 1631 3 1711 2 1.895 3 1.830 3 1.703 3
g 0.501 4 10562 4 0.632 4 0.760 4 0.883 4 0.799 4
SEHE 1.043 — 1.336 — 1.377 — 1.616 — 1.605 — 1.542 —
JEREN 4.059 — 4.870 — 5.004 — 5715 — 5.684 — 5.538 —

BRI AR AR HE P IR ST TR SO P [ IR FE S HE 4, LUB A TTBUN AR S GRS B RS i

2010—2020 4F, 48 (1) Z2 5 Q8T e 7111
E M R BMIAR Y B VT3 WiV, B b
AN, ok =B AR 1 ¥R Lo Horh 28
BIHTRE J1 3G K AR P, AR Ry 4.78% 5 TN R 2.,
ARV HETHCN 4.61% ;s WiTT a5 , -3 1438 8 2.96% o
FEIR I, 2R AR AR A B 1
B ETESH HP AU A 7 K R AR
-, R ILANF A —77 KA BT BT Bk,
IR S QTE = I K e 2N a o G O N TE 75
P ZE R B . VLA RUR IR T
35, R H PR B G s B0 = 2
IR, BETAAE 2010—2013 4E B4 T, H
2014—2020 4F- 5 F e, ST, Wil alH
ENE LS 2 M O N (R E A Vo oA |
o R IR ULYTHT P A B A —77 ORI A
R

2.8 #7 8E N B AT

R AR S 22 B0 = A3 BEAI B e 7 19 5
225 DX PN 22 55 R0 X ek ] 22 S b A . H

o, XN 25 S AT AN B R I 5 B AL
WL LB =48 R I 22 55 AR Bl e 3 s DXl )
Z 5 FE TN B—W . EiR—IN | Bl —%
BTV W L—Z 8 L —Z 84548 ()
ZAI2E 5.

B, BARZER . BIRWTE, K AR
Brie 7S ) 22 R R PR (LA 4a) 28 5 R AL
M 2010 4F 118 1.129 T & 2 2020 411 0.904, F & T
19.93% , A WL T A P X s 0] (1) G108 DM AN i
5 T, 2010—2018 45 SVARAR S RBCT R A
W, 2019—2020 4748 S R BRI s 1 T
=k

B XN ZES . XA TLIR L
G =AML SRR EER (WK 4a) . H
b, LR AR S R R YA 0.728, Wi VL AL
T I8 S F BB 43 1 Dy 0.577 F1110.565, H itk AT
U, RS T2 B, T P A8 N BRI & R i i e
Wik, WARSEH A, LR PG IR
N B R RS R, — T

121



& 3K %2 R 2023 4E55 1)

I, 44 2 A BRI 5 2f i LR R B N
QUBTRE S IR AL B 5 55— T7 T, BR S IE A 52 18
BB RE T S BRI K 2 81, 4 P Ak T A €2
HTRE ST B IR K, AR RE 1 A R B AR E o
WA 2 LM B Bl , 8 A BOH A 5 A

120

g

LE:b]

o

010 2001 2012 I3 2004 2005 2006 2017 2018 2009 2020
()
- e T ) =T .-

@

000 L gp———

FLRHI KA, {02, 75 2016—2020 4E 1A 6], 25 N K
IR QI RE A T RS R N 22 5
Tt VIR s AT 2%, A N4 T B RE
JIHEARIG @S Horb 0N (Rt TC)
T A NAHTE ) e .

Gy A b ‘\'—._'_‘\k_._.ﬂ__._.
5t 5t
% Houmo | .

010 2011 012 2013 w04 M 016 w7 s 219 2020

(4E1)

TR =T -

—t— T —tee T -
(b)

B4 K= ART AL T AL AR S £ F(2010—2020 )
PRI UR  ARYE- = IR TR B A48 G BT RE B BT

=L XKBEZE S . i 4b Al DL, ST
WL 22 5 B A 2, 5 2 O 22 B e K5 VT 95—
TR T — 2RO 22 500 2 TR — i T 0 22 57
/e WSS B, IS AL =4 Z WY 22
HEROERS S S A L e (2t N W N S S
R, BIfF—UrIRZ , Eil—2ZRuR S , R EH
RE 7 it i) b i 5 H A =4 2 [ Y 22 R S s
P LT — LB WL — LR A R 22 BE I 3 T
WL TLHW P A B9 22 0 52 B Sso iX  2:
R R S AL 5 R BCR B R R ) &

20104F G ik 1y
AT
B oA F
| EETSs
| EiT S
| EiSs

B

0 50 100 200 ¥
s L

BRI Z — WL —Wr LA S 5 R — B TR
IRV B ahia 22, v] WEUR & 1 — R 51815
PIpE] & J r BOR KRR B 3 -
(M) K =R mEeIFEE N T EER/H T
LERE R oA
VEICK: = £ 30 T E 2010 4F . 2020 4E 30k 17 6157
AE 1 BUE® 312 F ArcGIS 8 44- k45 v A4k, IF A1 H
Jenks [ SR 18] W7 70 9012 K 30 17 2158 RE 1 %l 73
B P BRI AN S, SRR AN
BRI E Ik A [\ 4 A (ULELS) o
20204 Bk 1y - N
AT :
B kT
| KRS e 'Il\_

| EiSi
I ahr

0 50 100 200 7%

122

BS 20104472020 K = & 3R T REGI# 4L  2 A H
VORI KL 2010 451 2020 4 K = AT REAS ST R RE 11 s 221



T BETRE I PEA SR T AR DS

AL S Al UL, AR, K = M AR e
LI R DA AR . 20104F Sl A
B ARG B S B RE JR, R IESEAR ORI S
S K2R BE ST, MR P E— B R KT QT
RET AT o B R /KPG8 BE 0 3k i 24 AT
AT T B AT AR R Bt M T, 33 )8 T4 2l
SRR A o AR RE Y
Sl R FE e o M A IR AT A
AV A e 7K B KT BT RE 3kt S L, SR B
R —m R RS BAROK S KK e
JIT R 2R AR LR N, AR IEl) BRI
BRI T A, BB R RIS

2020 4F, | A3 AR RE T A5 18145 R h A
HULEAE N Z2 Ly, KT BT RE T B T hL
R ECHIRIN 34 Fn "3l s B k- BB e
SRHUE T AL S o8 . SEHIE 2016 4R (T
AR A AL ) 5 Y HE R R RUAR T I8 (AL
PHARTH 8 L AT T Pl | 2 5 0 i 1l <54 i ][]

WAL K 3R BRI AL QB PR B AE
PR T AL . (B EAE], WV s B 28 24 R R
935 F B R B R A AR A 3T, vl RE 5 H A
AT T I 300, 5 ) RO 3R T B PRI o6 . el
N AE A B B T K P BB RE J bk, Hedy
B AR AT B AR AT 3T, A5 = A it
FERIBTRE S HETHIR R A .

2B FIK F IR LT 18] 4T

BHTIR R B o BT o 51 A7 5345 5]
2010 4 2015 4F-Fl1 2020 44 = M3k i A ki 2
(] AR BB IBE R 5 3, SR I I s 28 LRI It 22 i
IR THER  BARGE RANER 3 .

SRR K =M ORI R S R K
R B B 308 T A P 25 3 =2 ) 4 BRI I8 R B
B, 2010—2020 4F, B AU R R EE) T
P TR 2% A TR AL T A T A
B Z R HEA AT 10, o5 BT R B 1R
2/3, HARWE , 1, LIBUH RS 5 A A g

A3 20102020 4F K = f 3R T B IR TR AT B R B E AL

T%\ 2010 2015 2020
gt 304 AR M | HI(%) | HES | BIEER M | HEH(%) | Hi | BIFBRR AR | S (%) | 4
iy 2.013 19.024 2.655 14.251 2.873 14.422 1
R 0.656 6.197 3 1.347 7.230 3 1.679 8.431 3
T8 0.601 5.684 0.952 5.111 6 1.155 5.799 5
HM 0.366 3.461 10 0.706 3.789 11 0.808 4.054 9
pisil| 0.553 5.228 1.027 5.511 5 1.211 6.079 4
R 0.437 4.129 8 0.763 4.094 0.859 4314 8
ik 0.192 1.815 20 0.403 2.164 20 0.509 2.556 15
7L 0.311 2.940 14 0.522 2.800 15 0.509 2.554 16
FEYT. 0.284 2.682 16 0.508 2.727 16 0.478 2.399 19
Z&I 0.241 2.278 17 0.446 2.394 18 0.506 2.540 18
B 1.001 9.457 2 1.813 9.732 2 1.909 9.582 2
T 0.560 5.296 5 1.036 5.559 4 1.002 5.030 6
X 0.431 4.069 9 0.786 4218 8 0.791 3.973 10
1M 0.329 3.107 13 0.584 3.134 13 0.636 3.191 13
pzepis 0.453 4.280 7 0.879 4717 7 0.691 3.468 11
s 0.335 3.164 11 0.631 3.388 12 0.663 3.327 12
Fri 0.223 2.108 19 0.422 2.267 19 0.261 1.308 22
B 0.295 2.790 15 0.538 2.885 14 0.513 2.578 14
A 0.332 3.134 12 0.752 4.035 10 0.983 4.932 7
oM 0.224 2.121 18 0.458 2.460 17 0.486 2.442 18
3| 0.132 1.249 23 0.241 1.296 23 0.273 1.372 21
il 0.087 0.822 26 0.235 1.259 24 0.137 0.685 26
LR 0.146 1.379 22 0.254 1.361 22 0.260 1.303 23
e 0.105 0.992 25 0.277 1.485 21 0.310 1.557 20
M 0.117 1.109 24 0.186 1.001 26 0.169 0.847 25
=811 0.157 1.482 21 0.211 1.134 25 0.250 1.255 24

BAEAYR ARE 20104 2015 4 . 2020 FEK — IR T REAS Sk T BB AE S i S5 H .

123



& 3K %2 R 2023 4E55 1)

TG, AR 2R B i B, AT Fl i) I
U, HUM 5 R AT B BT 2R SR — ELORIFAE SR 2 1
ISR 3%, IR B = A ST A BT A R A4 Tk 2
Wt o B, 2B T B R B 2R 5 R AR
55, BRENEAE, Hoar 73t i BT 2B i HE 4 0
ZAETFIRL. FEHIEN , ERAE T LRI A
JEIK AR AR, BB Bl AR X V& 5, v 5
ANABANMED, I ICTE 2 BT RE 1 ik J2 AE K

F7 M, 5 HADIR AT A 220

BB Z 50 25 [0 43 M7 o A AveGIS B
FF AT A3 M7, 5845 Jenks AR IATIKT 5 00 ik 4
2010 4F 1 2020 45 4 35 7 Q1B 3K 2R 98 B 3 A s
e P A BARAUIR S AN nE 6 R . i
Sk, 2010 4F 1 2020 4745 3 17 A1 BT B 2R ) 45 2
B ER B L — S 2 A8 1) 22— B 25 R 1
R AP Bt A ST E AT I

20104F I K R EIE 20204 G FI0C R FR AL N
(8 R {6 R
RN REY —— GEREEN
—— YREBE — PERFEE )
— RERREE I — R
— R{ﬂiﬁﬁ{g N — R
1 h 1 L
S, ST { S
s Lz

0 50 100 200 F%
I O

H6 2010-4FF72020 4K = /A3 T AL F78k & = 18 4 A
TR : A4 2010 211 2020 5K = A 30T FE TG S0 T 0T R D 156 2R i B s 2

Hi P 6 F L, 220 AN A Jg I = A BT
HR AR o 245 5 B i — i IR B B, R KPR
PR AR % R ISR, R B LT L A i
Ol BT AT L #e, 5 I B BB A A . AT
iR — IR IR A IR LN | i —
B 5 RN — R 5t AU — T BTN —F . E
I ME I BIHTIBCR 2% A G X, S5 R T DY e
ARAEAE PRID B DR B e A T AR SR 22 5 &
B AT FIICE, T, 20y 47 B DX R A o B8 340 5
B 12, I K =5 52 3 M 3B 430 i 1k ST 1) O g
e

3 E U HTRE T RYR TR 12

UTAER , F FE PO R ARER T BT RE J1 33 2 B
Tl $e, (B2 A 22 REATSE AN BT K, QT RE I A7 18
AR —ARAER GBI R . K =k
TR S 3 ] 613 o i i DAy T SR IX I 22— , A3
RE 17K SRS S RE B A vy , DX I 1
PR B e, S B 2 b D — A SR R AT
P 284 Jy , (LG DI N B8 2 TR AP A | BT ik 2R
124

25 [0 A AN B A RF AR BT . PR, 5 20t
WRASF BRI A O M7 7 S B3R 5 Jie A AR Ll B
DX RE A7 DRt ) L A BRI A e SR, L AL B
P28 A SRy | AR RT3 | U T S R AR FR T3k
I By T B e

(—) BERIHTIZ DAL, FREAFTR BN E
ELAt

QB IS 1 GUA FE Y 25— 3 7, iU R AT 7
FeE A R 2R RO —J7 T, i 4
BUR U AR I THUZ B0, RS 8137 K 5h
e JE S 55 A i ] S, 1 — 2 A1 [ ¢ s o
B8 s SRR AU BEOR B, S BLAHET A&
R HE . 53— 5w, LI R 0w, Al Al
TEBIHT A J& v B LA, IR AR R 7 b 14 0 2B
PHEE PSR I P BURT R Ak SRR
JIr 45 3 i mE IR AR, (2 HE O™ S W Rl R
FETHNAEMEEORBIHTRE 1o IR, iR E 25 DX Ak
BB OB, AR S HOR Z e B 3 5
A, B i e E R U

A BN G5 S TR, RIS A AL
Ay S RHITBE T I ARFE R BT A AL, Bk 452



T BETRE I PEA SR T AR DS

SRR RHTIE 1, PR A DI R B BT IR 25 5
SER QTR BB, B i R AURT R R . R
PEAS M T K K- 22 57, i 2E 22 AR QB L
L SRR BE T 3 DAV I e 28 4
VNREIES B o WANG S R e GBI 2 S QI ER A e R
FEIR T QU R A AR SR B . A, i T
NI BEAS B S 8] 3 A1 22 57 25, X T T RE
B FE MM, RLBE— 2P 5838 AN A S [ EOR 4R
AT SRR T P S S DX ] 7 R
ANAZEFAAEALR , I8 25 DB A5 PG JRy , i A
PN A 1 B SR T v S T S BB E 1 22 80
RS/ N

(=) BAm I E L, Bt E S E QAR
R

ARHRHL XAy 2 ) AR S0 e AL SR 14 DX 3, SRR
THERERAUHT T & 5 — M R R, BRI Ab
T E G L, B AR B AL B R
—J7 1T, LA o )RR I 241 3 7 M a1 e
i, PR e BN BE 2 AR E , FRISR L B
BB EE BB BE AT Rl B, d T fE R
Y DX BRBE SR RN HE B B 2 B A
Ml AR K o FAA Al A BB A i i
R B AU, RIS 45 5 i A S BT B BT
G, WS R B Pl SR A, B A 4 M SR AR
AR A N 527 2T BN, SE BRI ™ H 1 g
o R AT SUHERE K A BR A SR T R R
RTHE AR, R BRAS T T A9 0 A RE 22 g IX
SRIA] T HCRE FE , K #4% ARIr HE H AT Sl i 3 i )
TR s e . 53 —J7ihn, e B B2 T A
SiURZ LI NS BTN B O 1 e o R VAN =2/ N A
U [ bR ARG 1R A KT Y BT R R
ey

HR P S 3 DX B B A S BT IR, i v
IRV S A BRAE ), s AR SRR B R B
J, MU= R E A o o HEL Ay 2 B u 3,
TFRFIAIRFHEE  XURE | A BE A1 A W) 5T 5 4507 Ak
R RV DA BT 5224, 55 JROB AR IR =l
57 R A G 15 A rP PR X TR
B LA E . U IR A BT Y P SR ER
B, Wi BON 51 5 5 EF, B A /N AR A
JEIRIE, [ IR PRSI L A RN S5 380l 1
AR TT AV BUSETE K, W5 | SerE R M S

ANA BN BRI EA AL s, U
Xt VS L DX, B0 BT A Bt B, K
TIESHHAR B S IR ML K7, KA H ¥
LS, W5 ACRAR L 5 A ABE A ROR L™
WS EAREER  Inbe i [ ERIHTRE S . R, B
— PR A BB J7 , APV 2 AR AN PR A
H T BT 1, R0 A JE I DS
A, 3T 2 DI AT AR

ARGl X —T5 T ZEARFEAS Ml i A% L R BT B
Jit, BREERHE BB BT, HESH R A5 7l K
TR , e BEAL G s il il AR 255 B
G N T REAHZS &, TRAZ o e 4 18 R 40
AT BT OB U 5 K, 76 S B AR TR % P A
R BT SL T Sy —Tr i, RITUALE RS,
47| T ASE| ST N N R AID NN AR
IR XS BUR HE AR WO T 6 0l r AL R
BRSBTS XA 8l , A& I RAR A X
ORI Al , 5 SE BT A R A SR 2 TR LA

(Z)VRUK=REFMEIER, ZIFH T EFH
BIFSIMER

G, REIRIE WA = F e R T O I
B il — i BB R 4 o e A AR RO IR T Y
(PR AN S 6 INTE S AL B AL 2 I E
BUFAZ L, LG O8RS i Oy B
TR TR il S e R B, O At
Ay ST HRE PN BT E B S5 T 149 K, T i el
S ZAZIREh TR A JRAR SR

FEU, dE— 2B T BR AT B A0 FR ) A PHLEE 22
SCELOH B MR R (85 X 3l , A% B
2 [1) 190 £ %8 TR AR HH R 28 B A R IR S VE T . Ik
T e R A 5 DX A B 5 S IR DL 5 Ay SN
R AR i B EG VR Pl K R IARAS B 7, 9
VAL 77 1) BEAT BRI B0 o i 5 AR DG A S e 55 36
TEBCR AL PR K SR BERESE BT X R IR A
T GRS T 0 R P A )
A RGEH BAILR  2E 10 A bl R S A TR B Y
7N

FReJ , JIPR S 38 HE At i 19 265 D0 AL, Rl 2 1
VL LA R b X Bk I 26 1) Je S R S BT
PAACIR T 5 00 7 ity 10 22 P . ARSEHEE R =
6 ST RS S T 2 1) B G PR 8 114 7 T % ) 45 7
B, FEUCAH 2 5 T A PN S0 30T 1) 3838 T Ak

125



& 3K %2 R 2023 4E55 1)

[i] , 3 R AR AR QUET I AR A BESR J7 o ARFE IR K
BAa -3, AR SR 18] 19 5 6L LK L, 47 1
B R E B 5 8 i e b — e i
K=, dh— 2055 SR R i il 2 Al
A RSAEIE KA

OASCH AR XA G A st R | B b R T
S T AR AR ER 5 PR DAL L P R L IE
LRI LS s PO XA RS N Sl R T BT
H T VELDC VU PRV S e s AR X
TRV AR LT . QOBR TR, &% T 2015 4EA057
AE 3 23 6] 73 A1 [ 2015 A BB 0K 28 25 18] 0 A1 AT S Y
P T AR R, @26 A3 BRI R RN T
0.035 BT , Hh T HCIHE ZR 0 BE A , DA R TEIRT 6 7

S 30k

(1 IFEARTY , RIGGE 25 AR S T Q18T B8 ) 1% 25 18] 43 A1 S H:
SN ZRWESEL) | B2t 7, 2020,38(8).

[2]Furman ] L, Porter M E, Stern S. The determinants of
national innovative capacity [J]. Research policy, 2002,
31(6).

[3 MR UE , B W]k , B ~F 0. X S A3 g 1 A0 36 A i 2R 00F
FE[ T REE ST, 2000(06).

(4 ]8R = &, SR DB AR QBT BE 18 LR T ) ]
BB, 2006(4).

[5TRbHAE PR IET Fussy—GRNN X 2% 1t X I8 G187 i
PRI () ] BT BRTFSE, 2016, 36(14).

(6 1 R & R g8/ N Ho ) XS BT RE i (R .
b5t SPE T AR , 2004,

(7] A 5. 5 E XIS ARAH R T PR 5 H A [T ] Rl B
WF5%,2012,30(1).

(8P €I it B AHT R fie 1P HR Rk 2R B Skt
FE[J].457 P, 2013,33(10).

(9] ¥, Bess , HA I bl , 4. 3% X SRR B e ) S8R
P AR RAEITTE L) ] B 5 %), 2016,33(10).

[ 10132 IER, X BH , #0I8%. 2k = MR G0 B Jormn [ .
BHEAEHIFSE ,2021,41(04).

(11 a5, Rl it , A2 95t 45 v [ b gk L) L3l B g
T3 BB 2 SRy T AR K R R 2 A A (). b B AR
2017,37(7).

(12 WA 2 2R b, 45 K . HP 3 s QT BE B g (A
FEHZ 505 T GWR A B STUE [T ] s i 2
2020,40(2).

(131844, I7 O, X0 BT 4 xR AR RE ) $2T7+
HYSEIARISE 56 T = Myl e ny SeuE ke g [ 1] BoR &
S HFSE,2022(1).

(14107 5 JE L, B0 7. 25 18] 5 B BB, a5 v e g
Wi R [T ] 23, 2022, 44(1).

[151FFER4E, FEIE T Meta J7 1R AUER = M3 TR0 HE J1 45 1R
Z SRR ] R R, 2022,22(3).

(1612240, AR, Aol , 45 19 00T G108 68 ) B2 3
b B IR S ZE 5T PAPE AL A g i ol [ ). Tl B
REF,2022,41(8).

(17 DRl 2 58 T E S | AL iy rh Sk T B 2 )
BARFFE LT HIS R 571 % ,2019,38(5).

Research on the Evaluation and Improvement Path of Urban Innovation Ability

Gao Yunhong Chen Min

Huang Huating

Abstract: Based on the present situation of the national innovation ability and the Yangize river delta urban agglomeration
comparative analysis, from the innovation input, innovation output, innovation environment, innovation performance four aspects
to build the city innovation ability evaluation system, the level of urban innovation ability and its temporal and spatial differences
in the Yangtze River Delta urban agglomeration from 2010 to 2020 were analyzed. The results show that, as the leading region of
innovation capacity in China, the overall innovation capacity of Yangtze River Delta is on the rise as well as that of the whole
country. However, the innovation coordination among regions in the Yangtze River Delta is still insufficient. The spatial pattern of
innovation capability of urban agglomeration shows obvious “center—periphery” characteristics, and the innovation connection
network among cities shows a transformation from a single center—periphery structure to a polycenter—periphery structure.
Therefore, the urban innovation capacity can be enhanced continuously by insisting on the core position of innovation,
consolidating the endogenous foundation of innovation and development, clarifying regional positioning, accurately formulating
innovation and development strategies, optimizing the pattern of innovation network, and giving play to the leading role of urban
agglomerations.
Key Words: Urban Innovation Capacity; Regional Differences; Yangtze River Delta Urban Agglomeration
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Moran’s 18%4 pﬁ Moran’s 184X p{ﬁ Moran’s T45%% pﬁ Moran’s T35%% pfﬁ

2003 0.185 0.000 0.376 0.000 0.014 0.357 -0.000 0.434
2004 0.200 0.000 0.337 0.000 0.082 0.078 0.104 0.121
2005 0.238 0.000 0.340 0.000 0.095 0.053 0.116 0.101
2006 0.290 0.000 0.456 0.000 0.157 0.005 0.098 0.135
2007 0.307 0.000 0.478 0.000 0.212 0.000 0.269 0.003
2008 0.298 0.000 0.512 0.000 0.191 0.001 0.162 0.042
2009 0.260 0.000 0.448 0.000 0.168 0.003 0.055 0.244
2010 0.245 0.000 0.294 0.000 0.226 0.000 0.051 0.255
2011 0.127 0.001 0.195 0.001 0.125 0.018 —-0.060 0.337
2012 0.100 0.005 0.247 0.000 0.010 0.381 -0.060 0.338
2013 0.189 0.000 0.246 0.000 0.077 0.084 0.178 0.028
2014 0.244 0.000 0.261 0.000 0.313 0.000 0.053 0.247
2015 0.194 0.000 0.182 0.001 0.259 0.000 0.089 0.143
2016 0.171 0.000 0.213 0.000 0.182 0.001 0.024 0.340
2017 0.159 0.000 0.247 0.000 0.204 0.000 -0.050 0.360
2018 0.207 0.000 0.323 0.000 0.202 0.000 0.005 0.407
2019 0.158 0.000 0.277 0.000 0.101 0.033 -0.011 0.459
2020 0.128 0.000 0.377 0.000 0.009 0.350 —-0.063 0.285
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Research on the Competitive Behavior of Environmental Regulation of Local
Governments in China

Zhai Wandong

Abstract: In view of the possible negative impact of the “growth oriented government” economic development model, this paper
studies the decision-making mechanism of local governments’ environmental regulation competition behavior by building a
two—stage dynamic game model, and selects 285 cities at prefecture level and above in China from 2003 to 2020 as samples for
empirical analysis. The results show that the relationship between environmental regulation and economic growth is inverted U at
the national level and in the central and western regions, but in the eastern regions, environmental regulation promotes economic
growth without nonlinear relationship. The competition of local government environmental regulation across the country and regions
presents the form of “race—to—top competition”, but for 2020, the competition of local government environmental regulation in the
central region may change from “race—to—top competition” to “differentiated competition” or even “race—to—bottom competition”.
In order to prevent the emergence of opportunistic behavior of local governments, it is necessary to improve environmental
management system, implement differentiated environmental regulation policies and guide environmental regulation to promote
green technology innovation.

Key Words: Local Government Competition; Environmental Regulation; Economic Growth
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L H IR H 30.7% , & 32 E R HE R 1Y) 2.22 48, 2
MR HEBCR A 2.77 48 o TR B AR s HE 7
H 20204F9 H Lok, 2 i fiid 2t R E
W 714 F 2030 4F 1 SEBR IR I, 4% 7 4 BT 2060
AF RSB TP A A DU AL BRI RN 2035 4R 5 H
PRANEENFE Y, 2035 4F IR [E 2 550 18 KRB
B, N4 P9 A 7= Kk 31 o A5 R 3k [ R OK
o BRHERCSCR SRS — 2 B BN A LS Fh A pe 3
RIT RV S T A iR HE S B, A% O & DA
GEIRREN AR AT REZ AL U = H A S B n]
e/ bR o RS AR B e HE Ok
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& 3K %2 R 2023 4E55 1)

FE TR A S ” B AR SR T AR R i 4
GrH R RIS

UTAEA , [ Y A28 X i HE R (R A Y 2 2L
JE iz FHECHE AL 45 0 B ik (DEA) 5% Bl #IL 1 W 0 A
(SFA) BRI Z A8 AR 4% A 5 7= LA 24T 0 #T o
SIRAE (2018) 2R H SBM BLHY 434 1 2002—2015 4
VLI HE BOBROR 28 (R A% oy S FLBR Bl R 26, P9t 3=
B, VLI RRHE BIOSCR X  22 S AR B) - SR ek e
RS AR FEZS A] RN S LR AR R
SRR RN B AR A 3 X 55 48 e HE I8R5 1
FHZ AL 5 . T 25 FF1 R R 42 (2018) 12 Y B 1Y
STIRPAT #& BRI 58 T 2010—2016 4 4 % [ 5 ik HE
HOSCR s R 2, & SR ATET L A3 GDP B
BAL T G % ) RO R T A A R L 52
i PR 2R ) 02 1 FH Eh R B/ MR O i AE L A3
GDP. B} ¥ ] ¥ . Zhang Caiging 1 Chen Panyu
(2021) 1z FHFEAILFTTE 3471 (SF ALY B R 434 1
2008—2017 4 [1] K VT4 5 ik HEROSCR I Has
Wi PR 2, 5 R R, KT 2 B i HEUSCR AR A
I, B2 BT, Tl AL R A X R HE R
[R5 ] R B0 R S I B e T U B G 2R 5 A el 3
SN IVERTR , B AR 1A R HE s %A Sk 2 il

SR XK AS A A IE (2022) 13 F 36 75 T A
GMM A5 750 SEEIE ARG 56 9 3 Ak E R v A I 3k B Ak
1 b 38 BT X6 DX 358 4 B ZE AR HE ORI R 1 S i P
SN, G5 R FER RIS R R R N F A g
BRLAR X 42 R ik S R0 38 1) 5 e R0y 347 2 0 o A
KRS WAL TT LI if 7=l 2548 AR BE 45 v
AR (B 42 52 ) 4 L R HEROR o IR A 5F
(2022) 32 F Super—SBM FE LM B F1 43 HF T 2003—
2018 3K [ 68 A It ial S T A B HE ORI B
MR 255 B AR S T AR HEORCR AR
FER R AR R IS HOR(EM 0.169 T
0.423 , {HACR AR IR K, IFAEZS ] IR AR b g™
IS AT ), R UE AT L AR WAL R
ARAH S SR TR CR 2 B E AR,

TG X 52 AN 52 Ao 1) B () 22 5%, [l P AR
R AL 5 B HE AR Z 18] 26 R I BF AR BN
2518 o — I A B HE O R e T . RN
25 (2018) % 2005—2014 4E 1L A48 17 S Hb T (K BF
FE RN WAL X R HE R AFAE S I R 5 T 28
W45 (2019) K2 T 2006—2016 4F F [ 30 >4 43 1fi Al
140

Bl BT 2T 0, AL KO- S B HE R R S B
] 5 & ; F 2B E IR (2020) % 2009—2016 4E4 5k
I8 A R BT o, IR AL K S X i HE s %
T EAT IR A . R A R AR HE
BRI TE . 2 5% (2020) BB 5E 2%, 1995—
2017 4K = 1 Hit DX IRAFAb ) ik-HE Rk R 2 AT B
(O E VR FH s 3R EE 45 (2021) % 2000—2018 4R K- VT
L2056 11LAATH RIS B, A A 7K 5 e i
ORI B IEM e IR BT B HE RCR R
M AR MR R . XNGERIZRER (2014) IS B,
1995—2010 4F- & [E 3 Ak R 5 42 R isiHERCR
TEEAR LML R | 5 LA K 42, BRI HERL
R RS TR AR

SCHERAFE /R , B BT A7 AE LA A R ot
FRNFE Z Ab - AT W E 2RO A AR SR e HE Tk
RORHMEFL M B R 2 — AT IUE /AT, B = %o
A2 M i HE 305 3 P L ML) 4 T VR AR ) 5 BV
e D BOCHER AT T B IR AL 5 Rk HE OSCR 2 1]
(I 2 B XA b 33 2 ] B 42 HE A3 |
HB PGEB AR HB X HEA T SEE T, AN 24 AR R
PRS- HEA T X IR 53, 5 B P 45 58 5 S B
DUAFAERE KA ZE 5 WeAb , B0 R 55 A 7550 8
BELAR B B HE ORIV, st 28 S B s A . AR SCHE
R GE TR AL W R HE ORI FERLERSEAE I
T 2011—2020 4F 3% [ 45 S mtk Bl 2 H
NCSE—EBM F 8 F15h 2% GMM B8, SiE o0 M 3k [
DX IR AL B RHE Y, o 5 AERFFE A B, A SC
(1) 301 B 53 ik 2 BEAARBLAE < 2R FH NCSE—EBM A5 A4 X6
WRHE USRI TR, S THIEA 45 5 0% e iff ek A R
Sk 5B S AS GMM BAL Z0 Bt T Fk ) 3k B A 5 i
T A 305 4 s TE0) S5 R 5 MR S L A A P4 B
ANTRIAE 3R 53 Ay v B SR Ak b DX o S B A e X
FRIVER 0B A b X 45 3 2 X0, F483F IX A Ak 52
M)tk HE TR0 1 23 0] S e, S 73R AR R
FE A R0 H IR (47T B AR Ak 0 A 5 28 % ft B
Frse 2 A R EEUR 25 71 05

= SR R R R B R IR
AN S S B uE s % NN RN & 67

P, S X R ST R S B AR 45 s
Al 12E o B BRHE R TR . B AR A



e Il DX IS A ) i HE TS 3R I 2 Bl A U 5

AR ] R AL () A, XU 11 5 L AR s
S ARt T R BN B I A Sk T 4 SR A
SR AR T H AR A 07 A KRR TT B
2010) , JE R BIHT—AMaE & 80— FHIHT R AEIEER
(DUt ,2013) , A 2D 2 A 2 AR PR FH A% 34k
e AR R B T R ) 22 )5 A (Stern H,2008) .

AL AR R N 1 TE IR M X = AR 2R, —
75 AR A3 T RSN BT, 2 WL B R T B
BN BT BT 20 A5 F A N S IR 55 AR 45 AH
Ko, SO A H AT 7 B AR I E B 1Y oK
W IR, X it |l 55 R A SRAE A5 RE IR 5 oK
Sk CURIBG T, DT A R 1 B A ICER 1 R
(#£1A 5% , 2010; Reinhard Madlener, 2011 ; Brian,
2012) ; 53— J7 T XN ORI 353 3 1Y e B2
R Th 2 DI IR PRGN, B TH A A ik
it A1 R, FEAR 07 GDP REAE A A RE TR TS oK |
i /b B8 VLA P A5 e W) HE T (Tsabelle Lariviere,
1999; David Satterthwaite, 2009; David Dodman,
2009) .

AL BEFR A & AR D7 30 7 U ) WA —
S = R S5 B RN S 7 R RS A SR A
el DX M S5 4 A= A8 Ak, DT S e A= 7 2R 7l
()5 BTG, 6 7752 0 BE VST A L S DR M — 4
B HERT . TEWEE AR, A A 7 BB AE P i
FEAR R, Bl T e H R A Tl A X 22 5
18 LG EE AN T HE AN, SR 118 N 1T RIS S50 7l
BB AA ROLAENE R WA KT 1 4 i 7 A
2 A 1 [] Pt 5 S B Hll s Rt g i, 7
WEEAR I PEREE T AL RS 2 sh Az 77 1
IR 55 Ml 3 R A A= 7 Ml SRR AT L
AR IRBONE B AL IG5, B HE RIS SRR S I E i HE
SRPETF R T RE . TEREAL S 9T, SRR 2 o) i A
FF T P, s T AR5k ok AR 2 =l
VS NI I 1 W A 2R T o A= 3 |1 w5
T ACF M e AR S R S RN, HE Sl 45
FIORAL T 2%, AR A B Y B0 1 55 728 5, ¥ 70 X
SRS BRI I TR AT I 1A

Fe AL S A TR T BUR 32 R AL, B
JAF BRI  BOR MRECR T REECR U B
B S T Beg | S A ax o 1 e Rk AR
J&, Forp, BRI ML 2 B fe W I BOR T .. 36
SRR AN AT LA L DX e HE Y (£ B, 2020),

M EL AT DA 3 52 i 20 g 450 5% (OF PRI, 2020) 77k
SR THI (PE PR ,2020) FE AR B (2255 ,2021) Fl
BRHERALSE 5 CIKAB ML, 2021 ) 26 B A2 113 0] X Ja
HEFO™ Az 1R RN B (B8 A (R S,
2014) o FREEHLH] A BRI HERRANL S ER BRI (1)
SR G, T LS PR AL () B G PR, IR
AL IR v R G B () SRS R RE S B2 T AT
FELR AR K R 5 i IHE A B

= EHEB R EL ST

ST R RS 22 S W B bR, 258G AT
FREE R R AR T B B i B R " oK,
R A7 R A AR B2 Hh 1)L, - B Bl HR s
RN AR R PR S 1) MU A A2 1
iR L % #5 A (Nonradial Constant Super Efficiency
Epsilon-Based Measure, NCSE—EBM ) X} [X 35 % HE
BTN 734

(—)fErRiE Rl

fEF 52 IR(2021) PRI TS IR , BT A (57 5))
FIMBET A BAFE R , A8 03 B P AR 5 B
AR bR , LIS A O A S i o R 8
P FEAR A DR HEBCICR PPN FE R A AR
H T T AR B 8 oA 50 1 2 0 7 47 TH A8 A MBIk
IR W ARSIV HE (2016) RYBFFE R
PEHUAS A8 1 At 2 [T 2 ™ 8098 (AL M A A
TN RSB R ER M E T AAER 55 5)
TN o A RERIN 2 B it O MibR R ) 2
BRAEIREEA o M IPCC(2006) 4 Ak i) 25 Fh RE R IH
FERRHR R, G028 e R I AR 2%
o 3 Y05 2 S i 2 -5 HOOS L AR A3 2R kAT
SR, 122548 1 A AR R A (T i) o

(Z)EHEEIRE

TONE K(2010) 4t 1) EBM AR RLA 14~ H 1
AR BRI R A PR B A )R, 2
LA ) B AR ] SBM B RUAH L, EBM A58
F83 7% R B A SR bR AR AR, A& B
SAF DL o AT R HIAE-T 1) HUA i A 22 F) 2
# EBM (Nonradial Constant Super Efficiency Epsilon—
Based Measure, NCSE—EBM ) #5 72 3{¢ 00 i 45 3 ik HE
WO, FEGE M T LU %8 — 2R 55 EBM AR
(9 EL AT 8 5 5 S NCSE—EBM A58 (3R AT
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& 3K %2 R 2023 4E55 1)

BC* #5780 55 SBM A5 U (1 380 38 (H 22 1], g % o IR aX A
TR PN 7 A BRI L AT LA RG24 1 S AR A 1)
Bt AR 8, 5 b S Wit B SE PR B S H ARELZ [H] (Y L
M5B . = &7E EBM B th 5] A ANDERSEN P
(1993) 2 H (19 HE 5 % DEA BB Th g, BE% X} DEA
AR BT I RCRE AT HEY 5 L AT
NCSE—EBM A5 A AT

0-¢ Z:’ii W:._Sr._ /"ik

+ ‘( & i+ I." _— q iz
p+e Zr:1wr S [ Frk p:1wp'spfzpk)

¥ = min

Z;‘:u';k’{;‘xxf =5, =0x, (i=12,-,m) (1)

> Ayt =0y, (r=12,058)

g gl ek i
Y hin T =05 (P=1.2:29)
s, 8" 20,2, 20;j=12,.n (jzk)

K1),k NCSE—EBM #5551 1154.75 31 (1 25
B R s n PR B ITT N oy Flz 3 HER A
R R R 1) R, s o M BIFR AR
SRR = R AR R AR AN B 0 R AR ) SR BT
PIRCRAE ;5™ s AR 7 A AR 1 5 A 548
PRALEE ;w0 ARG AS LR VEL A R e RABCRIETT
SR PR AR 1) 0 A3 1) EE P R, BUEVE R R (0, 1) 5
£=0 I}, EBM A5 AR £k A 45 [ AR AR 000 545 381 14 %4
AR = , A AR BOT BRI ST 1, ARt
FFHES H e e=1 IF , EBM BB AH 4 T 3E 42 1] SBM
BT, 158 R BRI AR, A3 R 3R B TR
H 3 21, RBEHEAT HE A L8R ; O<e <1, PE N
NCSE—EBM BEH A7 R T 4% 1) FIEAR [ (] 251
D25 A T4 0] BCBLRUFIIE 4% [0] SBM #5570 2
], A AR R B TRCRE R Tl 55 F 1, ] DA THE
JF53HT

(Z)ERHH

2011—2020 4738 [ X 3l e HE B8R Rk 4 11
T 1o TR EIRRHERUSCR A b A K
S —J5 1, RS B0 DEA A &1 I 3Kk &, 2019
A HA LR HE R IA 2 DEA 730, 2020
AEAUA AR HECCR IR B DEA A 85, HAR ik
A —E I HESCR IR ] DEA A4, 2011—2020
AERRHRRUSCR 153 DEA A 80 o 5 800 5 BB
LB A 1% 55— 5 T, N2 L BRHECRCR - K
FRFE , h ERRHESCRAE R BRI B
REN/ AR 253 2011—2020 4F4 [ R HE SR
142

F-RIE HA 0.398, R 7E 2020 455 B IAE , 14X
A 0.516, 1 B DEA A %0 PL 5 B v A7 AE i K 22
B, 20112020 4F X 3 HE Rl 2 34 e i 114 S
g, 358 0.9265 HOZAL A, 155 0.810; ) 7R UL
I R EE I T T R R HE OGR4 51 R
£ 0.585.0.547 .0.488 .0.487 .0.481 .0.477 ; A& 1y
RHECSCR A AR 0.4 LUTF (ILIE 1) o 38 [ X 3k
HERCR LU BAR ) S PR = A T 5 T, — 2 R UR A4S
F4) 1 A SEBARAS P 2, R BHBE L XUBE K RE S5 T
RETR 5 L ERA BT BTt =ik REIRATS SR 2 A HE ik
BORUR FETHFE Sk B RO HE B 28 UF & R (I 22
HO R [EIET, WAk Rl B R0 — A Ak HE i (R
i) s RZRORANIHKE AN = R 2, BEAS
NS FRE IR S AN B R Z B B E R AR,
F V0T LUE 2012 4F DL 5 3. [ 48 S HE s R A
75 (0] b B HE S WSR2 5 25 2012 4R 11
0.453 Z4F TR 20204711 0.377 .
A1 2011—2020 4 4% B K 388 HEAL R R 4 AR 43

by Rk b st bz s D BEOD
2011 0.850 | 0.201 |0.347| 0.142 0.408 0
2012 0.878 | 0.174 10.331| 0.150 0.453 0
2013 0.866 | 0.19 |0.330| 0.147 0.447 0
2014 0.886 | 0.18 10.340| 0.152 0.446 0
2015 0.892 | 0.17 10.350| 0.153 0.438 0
2016/ 0.933 | 0.18 |0.389| 0.169 0.434 0
2017| 0.958 | 0.236 0.429| 0.169 0.394 0
2018 0.996 | 0.258 [0.464| 0.179 0.386 0
2019| 1.017 | 0.266 |0.488| 0.187 0.384 2
2020 1.109 | 0.299 |0.516| 0.195 0.377 1

BT AR 2012—2021 AECrh [ GE AR %) (v [ g
IRGEHE R FN& A Iy gt RT3

P AL GE DR R AL L R R PG E Hh X EA T
DXl ] 43, DX R 8030 1 R AR i O AN B
o IR ] X O Ak K i i B HES O
5 IR [E 30 N8 D3 Bk HE R SR AT X0 IR, 25 2R
DR T, TR EAE 2011 4R R AN AR R
(Urbanization rate, Ur) §E 8% T 50% , {5 % & H 4
U M PR 2 5 15 i (Ray M. Northam ) (38R £k i B
Rl 53 PG , 4 B 2020 AR LA KT o FR A [R) 4
By N 3R X I T0< Ur, Fy s FE S AL L X, 21
& B b s R TR TLIR JHTL ALT 5 60 <
Ur<70, 2 BB A L X, A 45 F R AR A N 52



e Il DX IS A ) i HE TS 3R I 2 Bl A U 5

ORIV TR AR GHIE PR AR L
VG IR T T s Ur<60, IR R LAk L X
LW R CZER DI RS TR TP SN H
N R B AT LU 3 v B B A X

HERCCR XS R 1A B A At DXy ik
R LR, NP RO 2 n] DL Y
EATZ IR PR ALK S i HE SR 2
] S IS ST T B E T Al

—a— A E —o— B ESE - s dEELE) — — SY EEHRCENE)
100.00 1.000
% 90.00 0.900
' 0.800
80.00 | - 0.700
70.00 0.600
0.500
60.00 0.400
50.00 R| 0.300
0.200
000 0.100
30.00 0.000

FERMFIHTERAETUWHBRS LISHFTRENF A RH=
BR i??ﬁﬁil?ffﬁggEﬁitﬁﬁﬁﬁﬁﬁitﬁfﬁlllgﬁﬁﬂﬁﬁﬁ

B1 P E R RS WAL K
BRI AR 2012—202 1 4ECH G142 )CH I REIR ST THAF S8 ) N4 I G A S5 5l oA

0 | fk HE A Bt == 380 R B SR AR 5

% B AR T X B HE SRR Y 5 & — 3
AR FE , Ry 1 Sk G X I Bl A8 1 Y BE U U
B AR ) N A BRI S5 1 AR d T, 1B
FHBNZS GMM RS A AEAS | I 18] 55 5 14 71 4[] 5
JT PR 25 4 2R 50 3 B 3 ] DX A 1 ke R A3k
kSl A

(—)iRBE

R 38 AT U S: 36 & PSS i
FE B ABTARL Y N A P, SR T 3h A GMM AL 5
UEZM T A O BRHE OOV, FAARBRLANT

i=ata,Ur,+6,Conirol+e; (2)

K2, Fhri RRE 0, ¢ R F0 5 Bk HE L
RO 2 B R i, IBELAL (Ur) J2 i RS 6
Control, NHE T 1 s e N BEALIL BT, B P, Ry
RN, a0y i 7L £ 1) (0] I R B, 6, A 4 ) AR
18

(D) EEIREUR HERIE

R AT b SC 53 B ) 308 B 52 o e HIE RS0 N T
PIBREIBOHIN AL B, WL i (y) - IR 20
A SR R HE A S OK PR o B

AR L AR (Ur) , BRI F A 5 b
DB TR A LA 2 )28 B 45 7 L 2544 36
SR B AR TR A

7l 25 A8 7l 25 K T 9% &R B (Industrial
structure upgrading coefficient , Isuc) (1E 1% 2 , 2008)
Fon, Hat BT h

S lav; -
Isuc:Z,GDPl (3)

2 (3) 77, Iav: (Industrial added value) (i=1,2,3)
FORSANE I IE . GDP AR E ENA
FREME PR TR FR R (Tsue) BAF R B 1A
)48 10377 Ml & R T A B , Eswe VHBRUELIX BRI R [ 1,35
Isue=1 BUEIT 1, RWIZAE LTS — kRl
F L, PGSR 2 R EAR ;s Tsue=2 S 3%3T 2, BEWRE X
A VLT R 3 5 Isue=3 BT 3, RWIZA =7k
BONARIR B U M55 ARE ]

I EE L (Environmental regulation, Er) 4548
Dy T BEAR IV BCSZ 7 6DP e E SR o . B ik
IKF-(Digital level, D) FH #8545 17y ELIG W 5521 H2 A iy
NS 8 N8B EERR . KR8 H
(Technological innovation, Ti) K JFH 4548 1y & F) i
BRI RS G R (2010) BRI , 256
2 R8T M AR R TR AR S B BT R A 22
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& 3K %2 R 2023 4E55 1)

S0 & A SRR A K AL BE 3 AR R
FI 43 BIMRAY 0.5.0.3 F10.2, 3 5F 26 PE AN s 19 3 4% 45
W EARBHHEEL

T 2011—2020 4 FR [F 30 4~ 3 14 1T AR 5
HEFT SRR, A OCHE bR SR R B8 =2k FH 2012—
2021 P E G U KSR gt FE . &

AR i JE M M AR ESE T ILFR 2, M Pearson 225U 1] LA
F U RS T WA K FAE 0.01 ZKF- CRU))
b B HE AR A AR O, 5 A i AT R T
0.01 K- CRUM ) b5 Bk-HRHOSCR 135 tAH oG, Hox
P 28 B AE 0.01 7K OBUI ) 50 HE Ok % 10 3%
TEAHDG

22 BT I BB AER G

AR Je 1k ARt A4 FR P95 | BAfE | Pearson REL | FEAZL | MAX MIN MEAN | STDEV
R AR TRHERRCR W e — 300 1.109 0.170 0.398 0.176
KOS WAL AK Ur % 0.810" 300 89.600 | 35.030 | 59.006 | 12.218
|5 4] Isuc | —— 0.821* 300 2.836 2.166 2.374 0.129
. PRI R Er % -0.329" 300 4344 | 0212 | 0820 | 0.559

A .
BT Dl | NA 0.636" 300 0.986 0.096 0.447 0.218
FeARA B Ti Fi 0.500* 300 20.124 | 0.014 1.773 2.613

T N2 R G PR R R R AE 0.01 ZKF GO _E SR ARG
TR AR 2012—2021 4P ST HE SO (P I REIRGETTHAE M) M2 I GETHAR SR

(Z)LIEE R

1AM ARE LR

FEF 3 AR (1) J2& 3B Ak X B HE R
GMM BRI FL A1 T, #E78 (2)—(5) J2 B A I A 4%
AR J S LA R HE SO A GMM LR, T2
o R4BIR, TR RAD A A AR
i, Y S iR HECSCR W ARG, T B E AT
D7 R ANAE  FBABEAR A B A fil Pk . B
(5) R , WAEALTE 1% 1) 8 2 PR 7K xR HE R
FHAEMRHEN, SHrchs a4, B
WAL Y 81 2R B 0.292, A0/ T 72 Ml 45 46 4%
VB Z 50, 32 AL X i HE BOSCR S THAE A HL3
KIIE IR o 72l 235 F4 X B HEBICRCR 7 A2 1F )
FEURSZ M, 76 1% 09 2 35 P KCF b=k 2548 1[5
FEGERF) 0.465, PR HLTINT X SRR 2 A

BORAY T2, TE 1% 0 .35 1K 1 R 58 L]
A4 [ U5 2R R 0211, 33X 2 W S5 AT = s A
TAEMERDCR BUHROR , 2 ] REAF AT
T — 2 BEFMR I BOZ I 5 GPD A L AR A,
N2 DABSASBRHE RO 3 — 2 ST RHE S 2 1)
ML R ot , SAETTEL A & BY PR ML A
MESZ, TodhA RO AR REDBRAVE ] . KU A AE 5%
4 S 2B R K B 3 FE B HE RO AT B
{EfR BEE ) U s , 2 2 PR T R R 7™l
e A A BB AR B KR AN R . BOR
DBt IETE 5% 04 35 LK P LX) DR HE oseR
HABWGE W, fe FE4E 0 B eie 5s , IR 7E T
R T 2% ZOBU AR AR BT, QBT A T B
AW s (H FATICIE 2 BT R i R AR R Y
AN, BRI L A HOE AU, FOR S AR XS

£3 AHACMMA&Ei4

AR BERL(1) BR(2) Al (3) BRI (4) BAL(5)
Ur 0.81%#%(0.049) | 0.399%%*(0.085) 0.32%%£(0.079) | 0.296**%(0.079) | 0.292%**(0.079)
Isuc 0.481***%(0.081) 0.528++%(0.074) | 0.476%*%(0.078) | 0.465%**(0.078)
Er -0.227###(0.009) | —0.23**#(0.009) | —0.211**%(0.009)
Dl 0.106%*#(0.031) | 0.087**(0.032)
Ti 0.067%%(0.002)
Constant -0.29%%%(0.03) | —1.495%*¢(0.151) | —1.522%%%(0.138) | —1.37#**(0.147) | —1.338**%(0.147)
Observations 300 300 300 300 300
R-squared 0.654 0.716 0.765 0.77 0.772

H F5 S BB AR R AR ETR 22 0% 3Gl IRTE 1% 5% A 10% 0K L3, T4 250,
BRI AR 2012—202 1 4-C P = GE -4 40 ) (P [ REIR ST -4 45 ) F4s A8 I S AR S 8T
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e Il DX IS A ) i HE TS 3R I 2 Bl A U 5

AR P S FH i R R A RIS T 9 L ) B RGE  TR
LR .

2.8 8] 5 P AT

2011 4EFR EI LA R S 50% , il 5 TR IE A
Rt 2 Py s 24 H R0 At 2s . 20114F3
HE S BEEN R 1 7 R AR R
TR e L IR HE S B A R R e . 2016 4F
3 HESBEEN LI+ =07 & AL I A,
“HEDE BT AR o AR [ SR AL BOR 5 ) A
EhERAETHRA ., HIL, KA 5 H
2011—2015 4E H1 2016—2020 4F Wi 4™ i i) B , % %¢
AN BB AR X HE ORGSO

F 4BV T it BEW AL S W RRHEUSCR 1A
TSR T 1900 B KOF B SAE AR 0 1)) 2
B 2011—2015 4E 1% 0.351 F ¥ 2] 2016—2020 4F
[190.331, 7=k &5F4 FH BT IRAHEBRCR 3 T B85
ﬁ%ﬁﬁ%ﬁﬁﬁ%%!&?&*ﬁﬂﬂ%%%%
B 0.489 T [ 31 0.45, & B2 U5 37 1H o)) RE F5 ¥ A
Fﬂﬂ%%ﬁﬁmaLﬁﬁmLoﬂﬁﬂﬁMﬁ
Z9/E I A 2 mH R A -0.207 T FEF-0.28,

k4 pEtBwasitER

. TR ‘=R
e (2011—20154F) | (2016—20204F)
Ur 0.351%%%(0.096) 0.3317%%%(0.134)

Isuc 0.489%%%(0.097) 0.45%#%(0.111)
Er -0.207+%%(0.011) | -0.28%%%(0.014)

DI -0.107(0.073) 0.122%%(0.064)

Ti 0.121++(0.005) -0.021(0.002)
Constant ~1.161%%%(0.186) | —1.671%*%(0.21)

Observations 150 150
R-squared 0.731 0.812

BRI < AR 2012—2021 AP I GE T H4E 40 ) [ g

A NTRER R, < 2107 I R 0RO R B RS
N Zm AL, =17 ITE 5% B3 K F
AR HE BOSCR ST B B R . s
EEE R, T+ 21 TE 5%0Y W E K
- SRR HEBOBCR ST A A R R R AR A
B A =R AT S R T
IENCEVEES e o G R O Wl i 3 6 & S Sy
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Study on the Spatiotemporal Dynamic Effect of Carbon Emission Efficiency of Regional
Urbanization in China

Wu Xuxiao

Abstract: Giving play to the positive effect of urbanization in improving carbon emission efficiency is the inevitable choice for
China to maintain medium and high—speed economic growth under the condition of realizing the “double carbon” goal. Taking the
panel data of 30 provinces in China from 2011 to 2020 as research samples, NCSE—EBM model is used to measure carbon
emission efficiency, and dynamic GMM model is used to empirically test the temporal and spatial effect of urbanization on carbon
emissions. The results show that China’s carbon emission efficiency is at a relatively low level as a whole, and the average carbon
emission efficiency shows an oblique “\/” evolution trend of first decreasing and then rising. China’s provincial carbon emission
efficiency has gradually converged in space since 2012. Although China’s urbanization has a significant promoting effect on the
improvement of carbon emission efficiency as a whole, the carbon emission effect of urbanization decreases with the rise of
regional urbanization level. Digitization, industrial structure and technological innovation are important weaknesses in improving
carbon emission efficiency in low, medium and high urbanization areas respectively. Environmental regulation is the main
bottleneck in all regions.
Key Words: Urbanization; Carbon Emission Efficiency; Dynamic Effect; NCSE—EBM Model; Dynamic GMM Model
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S X | 20114E | 20124F | 20134F | 20144F | 20154 | 20164E | 20174F | 20184F | 20194 | 20204
4=[E | 0.0595 | 0.0608 | 0.0591 | 0.0574 | 0.056 | 0.0525 | 0.0512 | 0.0475 | 0.0482 | 0.0485

ZKER | 0.0613 | 0.0602 | 0.0565 | 0.0560 | 0.0530 | 0.0500 | 0.0518 | 0.0445 | 0.0458 | 0.0464

FEJRZE | P | 0.0398 | 0.0400 | 0.0347 | 0.0311 | 0.0340 | 0.0265 | 0.0234 | 0.0227 | 0.0226 | 0.0256
PEEE | 0.0637 | 0.0653 | 0.0677 | 0.0652 | 0.0647 | 0.0604 | 0.0572 | 0.0549 | 0.0552 | 0.0554

b | 0.0024 | 0.0034 | 0.0029 | 0.0031 | 0.0075 | 0.0174 | 0.006 | 0.0113 | 0.0070 | 0.0055

4[E | 0.0064 | 0.0067 | 0.0064 | 0.0062 | 0.0057 | 0.0052 | 0.0048 | 0.0042 | 0.0040 | 0.0042

ZE# | 0.0071 | 0.0068 | 0.0062 | 0.0063 | 0.0052 | 0.0048 | 0.0051 | 0.0038 | 0.0038 | 0.0040

ZRORFEHC | B | 0.0026 | 0.0026 | 0.0021 | 0.0017 | 0.0020 | 0.0012 | 0.0009 | 0.0008 | 0.0008 | 0.0010
PEEE | 0.0063 | 0.0066 | 0.0072 | 0.0067 | 0.0068 | 0.0060 | 0.0051 | 0.0047 | 0.0048 | 0.0048

Zd4t | 0.0000 | 0.0000 | 0.0000 | 0.000 | 0.0001 | 0.0005 | 0.0001 | 0.0002 | 0.0001 | 0.0001

4 | 0.1106 | 0.1131 | 0.1124 | 0.1101 | 0.1075 | 0.1008 | 0.0967 | 0.0906 | 0.0905 | 0.0903

AEB | 0.1141 | 0.1119 | 0.1064 | 0.1064 | 0.0985 | 0.0944 | 0.0968 | 0.0843 | 0.0843 | 0.0864

ol R | 0.0722 | 0.0723 | 0.0650 | 0.0592 | 0.0639 | 0.0486 | 0.0422 | 0.0405 | 0.0409 | 0.0455
P | 0.1133 | 0.1159 | 0.1223 | 0.1181 | 0.1188 | 0.1123 | 0.1029 | 0.0988 | 0.0989 | 0.0984

b | 0.0043 | 0.0064 | 0.0058 | 0.0058 | 0.0155 | 0.0329 | 0.0123 | 0.0209 | 0.0135 | 0.0101
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26 ZFGEHALEBBRAS TIGRGHRIBRF S L

e[y iH 20114F | 20124 | 20134F | 20144 | 20154F | 20164F | 20174 | 20184F | 20194F | 20204
HNZER 0.0052 | 0.0052 0.005 0.0049 | 0.0046 | 0.0041 | 0.0038 | 0.0032 | 0.0032 | 0.0033

R | AR 0.0011 | 0.0014 | 0.0013 | 0.0012 | 0.0011 | 0.0011 | 0.0010 | 0.0010 | 0.0009 | 0.0009
&t 0.0063 | 0.0066 | 0.0063 | 0.0061 | 0.0057 | 0.0052 | 0.0048 | 0.0042 | 0.0041 | 0.0042

HNZES 0.0241 | 0.0226 | 0.0225 | 0.0229 | 0.0199 | 0.0187 | 0.0178 | 0.0159 | 0.0156 | 0.0161

Al 2 A 25 5 0.0236 | 0.0223 | 0.0219 | 0.0200 | 0.0185 | 0.0172 | 0.0164 | 0.0140 | 0.0129 | 0.0138
ait 0.0477 | 0.0449 | 0.0444 | 0.0429 | 0.0384 | 0.0359 | 0.0342 | 0.0299 | 0.0285 | 0.0299

HNZER 0.0043 | 0.0041 | 0.0043 | 0.0042 | 0.0043 | 0.0032 | 0.0027 | 0.0031 | 0.0031 | 0.0028

A2 (A 2E R 0.0004 | 0.0003 | 0.0004 | 0.0003 | 0.0003 | 0.0004 | 0.0003 | 0.0004 | 0.0003 | 0.0002
At 0.0047 | 0.0044 | 0.0047 | 0.0045 | 0.0046 | 0.0036 | 0.0030 | 0.0035 | 0.0034 | 0.0030

HNZES 0.0144 | 0.0149 | 0.0138 | 0.0137 | 0.0113 | 0.0114 | 0.0097 | 0.0092 | 0.0065 | 0.0076

A3 2H (7] 2% 55 0.0014 | 0.0017 | 0.0014 | 0.0015 | 0.0011 | 0.0019 | 0.0017 | 0.0012 | 0.0006 | 0.0002
ait 0.0158 | 0.0166 | 0.0152 | 0.0152 | 0.0124 | 0.0133 | 0.0114 | 0.0104 | 0.0071 | 0.0078
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Discussion and Application on the Evaluation Method of Economic Green Transformation
Development Index

Meng Xiaogian Wu Chuanqing

Abstract: Based on the relevant research results of the academic circles about the evaluation of green development level and the
evaluation of economic green transformation development level, the trinity economic green transformation development index is
built from three aspects: the level of economic green development, the level of resource and environment carrying capacity, and
the level of green transformation support. The space—time range entropy method, Gini coefficient, Theil index, o Convergence,
Markov analysis and other evaluation methods are used to evaluate the green transformation development level of different regional
economies. Taking the eastern, central, western and northeast four plates as the research object, the analysis shows that the
economic green transformation development index of the four plates is rising year by year, the development level of economic
green transformation among different plates is relatively balanced, and the regional difference is not large and the trend is
gradually converging. Taking 30 provinces of China as the research object, the analysis shows that the development index of
economic green transformation in different provinces is gradually rising, but the development speed of economic green
transformation is relatively slow.There are significant differences among the three sub indicators of green transformation and
development of the economy in 30 provinces.
Key Words: Green Transformation; Spatial-Temporal Polar Entropy Weight; Evaluation Method; Regional Differences
(A=A L L)
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