RERT
ASEER

ZR
HINA

E[35 P ARFIET
T#@E&ﬁﬁ:ﬁ
B B 1 % =

@@ R 4+ 5 mE

TONGJI UNIVERSITY PRESS



EFARFARERRS B HELEE
RRFAFER. RINIKEEFRI LA
FAE. BERNEENAUHIE, EBESE
FHEARNEBENTNEREAURLER,
REETSXASHIRAE. KEARSHTE
B, AHRe5NSEEEME, HRFARE
HIFBILEE, ARBKEERNLEX, BIGA
BoRRSHENBLETBEIERE, BT
SERTRE. SIAAHEIL, HERFARR.
fRIETRESR, FZRNBIRS i eI A2 RAYHT
Hig, RUEAIKRENRSEERT R

EEESBKESEWNEMYZE. PEIFIE
S5%RERGFERR. RS LR
MARSEFERMRBILT EEXR, HEM
A RITREL RNHEAELHR R R B ER
FRIFEBE, EHATEFRSFARZM.

ihk: EETHHBXOFEER 1239 SEFAFEHRERL C512, 200092
PIE: https://urbanization-think-tank.tongji.edu.cn



B E

T TRRER

TR

 RERS A

CIESEs Y4300 b

wTg 1 5 =

@&l R i + 5 W
TONGIT UNIVERSITY PRESS




m A E T

AR TR A SO B, 57 R I AR R A AR BV BS54 A RS IR T T RR AL & R AR B
SRS S MTHELL . S SO & R BRAN AR IS B BRI K A T REEE K R A 2 BR A0 4 & e B
P& CSBD & JEHIR BEIE . 3F DL 55l L 32 DEA Al Malmquist BE5 , 2S4S P E 35 A4S K il il 5
SRR I SRR B A S SO R R AR B TR 8 & TR RCR T HAE B TR S M3 T AT RS R R AR 5 e Bl

HEBEAL L 2 — 25 i A L TR 3l i AT R A R S BR

A 5 THT [ BORF 38 1T A6 B S B | [ B 2H 20 B A 4 5 L R R FRLAIT B BT 1)~ AR AT 5T 2 LA B AR Gl

PR AR 2 & We BRAR A 3 T T R 2R BRI R SOR MR M E B 25

B H R4 B (CIP) ¥ 47

Sk T T R R R G K AT . T E 35 SRk T
Fra &k By, 2017—2018 / ki 0&, fa 3% &, —
g
R BF K2 At . 2019. 12

ISBN 978—7—5608—8944—3

I. @O . Of---Off--- 1. OMWATLT—1]
o g — i —h E —2017—2018 V. DF299. 2

[ R AS A5 CIP BdE 4% - (2019) 55 286275 5

RERH A FELZRERH(2017—2018)
s fa 35 F
FIEGE & 0 FERI G5 HERH BRI

WHER&L T [FDT RS ik wWww. tongjipress. com. cn
(Mihk: P HPUER 1239 5 #5454 :200092  HL % :021—65985622)
72 AR

H B R OO B SO T A R A

En Rl IR RED S A BR A T

FF A 787 mmX1092 mm 1/16

E %K 8.25

= 206 000

AR 2019 4F 12 HEE 1Rk 2019 4F 12 A5 1 ENRI
3 = ISBN 978—7—5608—8944—3

bl % 118.00 7T

AEERONRREEE, FRAFHLTHELR  BUAE

[EX PN



(P B il R 2R e ar ) % =

* T #HHE% 7 F

F E B OB AW ORKIHFE F 3Z
A

=

TR #HE% M 5 A M R4
#oE OREH K B L X
o OE w ¥Es NWER
Bk $EZL KRR BT
WRIET - T3z ¥+ Kz
ABHR - EERT 5K AR i



=

A $5: 45 % J& H A5 (Sustainable Development Goals, SDGs) & 2015 4E 9 A i 4 it 7t
25 T I T 2 3K TR — IR B A v 0 b AR R N R R AT IR R Y B
M EE A, 5B A E T4 & R B A5 (Millennium Development Goals, MDGs) # H
SDGs AT B% R 20 F0Ad B 5] 50, 58 39 0 7 %) 92 LA 2 M 2 R v g K L AR
POREE 5 AR AS R G0 R S AR AR G R A T RE SR DA B AT R A P AR T g 5K
SRR DGV . AT LAUE, W RFSE R R E A T 0 R EE AR A L B 2 T R R L RS SR
R SAAENIRE . Wl LIS A0 R AL S IR = — K7 & SDGs )
N,

ARSI R T BT E A E RS . 2012 4R 11 A L3R R ol < K T
AR 28 SO R I RN DR R AR AN SO L S b R A DA BRI R R R 3 )
Fnl LA E AR R Sy oE U LA AT R 22 ke Dy B b By BRI 2 R L BR BT K A A AL 25
2015 48 5 J (v e g 5] 55 B OC T g o A 25 SO SR R B L) R A . 2015 4 10
H s Fh 42 B 5 v O U R 25 5 R F bR 4R TR0
TER =27 B TR SR IS A Sy R0 K kB B AR ny SR AR 51 Hoh s A= 2 S
HEHE WS AER AL . 2017 4F 10 A, UK 3 85 6 A 25 S0 i #7310 < i vk
A5 SCHY R rh A RO K B2 R R 1 T AR RTE e BE B2 8 DR AR A S AR o o R SR T
HE, 2019 4F 10 H A U PU i 42 23 20 B 4R A 58 3 2R 2 SO B IR R L AR BE A
5 AR AEEN T RAE R R EZ —,

A SO SE S LT AR R — " Il A 2R AR 8 B 2R A 25 Tl A 2 Sk
FAL R AR TE 7 Tl SCHT(ECRT L SCHD J5 A28 09— S8 19 SCUDIE 8 & N8 S0 &
JRHEA 1 J5 Il AR SR N2 SCBH K TR 1 Je o B B A 2 S B gt 2 i 3 A SO L ARl ST



hER TS LREE B

ATl SC A B B EA 0 S5 AN AL IO 22 4 R A% 58 SO [ BE A S A L B i bk L o B L 22
SCE B AR RO R R SO P SRR S . ARSI B S
BE LA — R S PR A S5 B R O A e T O AR B BN A AN 2 PR
R B SO B R 23 B U Y A& O TR A AR 4 Sl AR 7 R T AR T AR A
BRI R . XA L P ARSI B H be A 2 HAY
(SRS 4 SR A NN RPN L 31

RSSO BB R B A 2 (0 S (0 A O 92 B AR AN PR I A 0 i AR S R AR B
TR A JrE RV Ak R S R X W A 2 R SR BN A [ R i R O R AR 5 R bR 4 A A
At AESSCWRN R ELIE DT . — 07 T RARFREE A AR N A AR R E AR B SRR
B AT S HTE AR BB R FREE N SN S AR R B . 55— D71l » 1E
B A P 22 55 R R 5 A A R AP B 5 AR L R T R R R PO A R R R R O i ) R T 2R
SR A SR R S B AT RS L R AR AR . T H R A R R R . DR A 2 S R
A 190 JES 2 A A G 1) e J B RS X 22 5 e e 5 B B AR b 2T I L T AR AE DR B A S
5 R R IR SR R 1AL G Y L 85 ) LA e Ak 2 R R 5 A S IR B R B R

o L T PTG 2k 2 e 4 B 15 (2017—2018) ) (AR T B € 4 Jz 5 ) J&: [A] B K 2% vl 4%
2 R 55 B SR AL R PP Y B RS CR L A 2013 AR R 4 399, DL T A A0 B AR S
RN » PPAG TP I 35 AN T AT 38 K S K F o AR IR B AR ) I i Tl AT A 2 Ok
55 A2 25 SO St AT AR A 25 SC B REARR A A T T R A R R ORI A SR Y
R G ARG AR B T S T A AR S SO B H A

(& K A ) R AT G o JBE o SO S BRI » 56 T W 5 AT A 09 X 3ul i T 45 52 242 i TN
A S 2 T3> 7 ST TR BT B I AR A S LB SO 5 B0 7 SR A BB R B T
(7 98 T T R 5 A e Ak A A Al R o i AR R BRSNS BURT Sk T A B T
A R SR AT R A B S B A T T S0 0 A 2 BRI A U Y R B AT SN Bt B AT

TR ISSZMME., SR, AT IR A+ H S22 E X,
"i }si}

HRARRFPEAZBREZEZFLIN
A AR5 E R IEAR B K
BABHRALMEEELR T
2019 4 12 A



—® a &

[

o BT T RS K R AR B S (2017—2018) ) (LR T BRC 2k B2 5 ) BIDKE H R L X g %
ARRLE . 2013 AEFRAF AT ST BN MR T 58 1 A (&R 2 B ) 2 FR AT 80 A S48 A
SUBORMI T A e W A4~ 3k 1 318 5 5 ¥ IR 53 0TI T R 2 A Jre 6 b I kT T R 2k K e
M SRR HEATPPAL  DF 9T B AR A9 B T BE A E A R B F 2 R R AT E 2. 6 il Xk
T BERBA E Bk B S & R H AR (SDGs) MR = CGHr 3l T RS ) (NUA) Ay 42 1Y, 42
RO 3 T AT 4 8 e 1) T AL A B TR Y e B FRATTAT Ol AT R 2 R R F B T
BT T . N s A2 e 205l 4T DAL A Ak 8 3 A PR R SO B S AN A 1 A TR IR R
JR g

BB s AT RRSE K R B A 5 A Y A R K R R L A5 ) A AT, A o 2
it e A BR ) e R . FE T AR A SO A BB A b R Ak 2 3 SR A i
T — KB SR A R OF BB T AT BUA A U R . 2019 4E 10 A HITHY
U D A 2 A 2 ST R RE R R R A O b [ S0A S R ORI AR O ARk 1Y
HENE. TEMESSCH SR R RA V2 LRIE T B4 E A b & 50 4 2k
AR R 1 e ] O 2, SR TR R B ) A AR 2R ORIN R R S B L Ay HL At [ SR X
LUF AL SR EE PR AR BE T o E O R R

(2 Bz A5 ) HE 30 T A 25 SC T A5 AT 4 4 S S 4G A Ok L JE T AR S AR AR S S0 kR
P T8 50 T8 BOCHE 24 RCRITAR R TR AR X B ok i 8% 42 55 22 A B3 I R v [ 35 S R ek
7 AT 7S K o i) ARZS FVRRAE , [R] I 384 1 ik [6) 7 4] 43 B AR 2 401 O B . R 4R
R R R S SO R BHA SR A s B I C R, AN F T8 5 R e it HoA
5 B Y S i e E AR AR 2R BB A% S B A R R TR A T BB I T R Ak K N8 AR
A3 3R B ik B K BARAR K- o Ca fe 5 ) FH AT 45 2 O Je 3L T it 15 v I R T



TERTUREAREL S

AR 2SSO AR 5T F I T A 4 K g C R ECAY BRI A S B DT R HEAT 1O IR R .
AAFEER T [F) T R 5 A BA A 30 10 B 0 S AT S B R L R [ R AT R Ak
K5 AR R PR R AR ME R . A B A — T BEAEAS B 2 R B L BUN BT A

Joll B Ao 2 S PR SR 5, e [ 4 2 e ] A A 2 SO g R gk

/1| k%#%ﬂ’f%i;}x
Rl K 4 T 4 4 4R 55 TR B P BT K
2019 % 12 A



DA T ik 2

20132016 4F , v I 717 AT 45 42 K R S B2 A3 ) AR BESE SR R T 4 L TR 32 BURF
T B AILAL | R 2 2L A 0l B 7 K AR Gl B N B 7z G MU PE . Y ETE AR
A5 3C T R B AN AT RS R R A TR AMESE Y R R L B R A AR S IR & B A 4 R R SR T
TF R 2 T R K R 5 A ARG PR T Bl gk R BT

A S TE R A BT Sl b g — 20 TR AL TT 7 2 i R PO BE A ok T AR B2 R SR AN O
W E W RS R AT AL FE AR R FR L TR AR AT BRI T AT RS R R S, 0 A TR
LR 5 /N5,

(1) BT, A SO a2 B 5006 BER R ) F 248 7, 5 3% B 8 b
Mt SR RIEBRHEVIME ., 5ErF /KRG RS ST E RPN A T ER S E
SCH S SR BB T AR S SO U A A M ) TP R A I T R ORG o R 2 AR
“ER KT LR A AR LT IR BN 24 G VR R R BR B 14 2 TR R LRk S5 R A R
2R 2 AR T 3 AT R BRIAE AR B IR RN A 25 PR B e 05 2K A7 1 B B O 7 A
A A SCHT AR . O AR T A R AN K BR B AR L A A S R Rk Bk R A S A
BRVE N BG4 L b 1 nl 15 52 2 i W A 2 BRI Jid 44 & e B8 . CSBD & JE i X H e, 9F A
IR 3662 ) DEA 1 Malmquist #28Y, #) g 7 Al 582 & R PP AR & L 46 5 A i
O3l T AT H5 22 K A 25 48 A8 BORN A= 25 SCHA e R 48 VT A s O 3 T T KR4k & R 1 il —
DU X532 PPAl 5 @30T T K7 2 K J AR PTAR 5 @ T 7T RF S K R RO AR B DA © 3T
W] RF S R R A K ok i B A8 43T

(2) bR . FTRA A SO R 7E N R JR A B T B n Ak 23 R L 3R B kD 4
B P 7S R AR 5T o i A28 & 48 8 (Human Development Index, HDD % i & &%k | &
T I WO 22 55 R I8 4 45 Oy THI A AR OCH8 Ak 0 B 2R 8 SO R IR SR AR IR R L O AR S



hER TS LREE B

SCHA % 45 B (Ecological Civilization Development Index, ECDD) AE 4 75 SC I % i 2F
B, LAWE IR T FE T8 bR RS Ye HE S BR AL 2 AR 3 B A 4B 41 (Ecological Input Index,
EID A AEER . #0200 I 44 & e it , @ 37 48— ECDIL Ml EIL 25 &
S BTRE SR S L4 T A0 A0 2R 5 #0402 30 17 2 285 SC W % i 2 3Rk 5 0k i 2E A A BRI R AE
e A A 5o BB AT R R RIRA .

(3) I FBIH . A B G DA 3 T T R K R AR AR AR L AR A3 7E R A A A 1) A DT A
R EEAD b B T ) A B 32 e B N 2 a2 T DEA BEIE R 48 i SBM R Y I 5Y
Malmquist 48 R WAl 38 T AT F7 22 & JR A0 A8 g R 00 #b 58 0F 4 TR 4R 2011—2017 4F
I 7 AREE X B 35 A K IR AT RRSE &R RCR AR AL HE AT S A VAN N 4 a2 L
SRR AR LS, A BEUE Bk ACh E SIS (b SR TS AR %)
[l PR 8 G0 HAF S ) LA B 35 AT A GE AR S BUR R B AU FL Iz o 0 TRk AR S
AR IR B 30 g e PR Sl T BRI A A B L R A O S BRI A A R
LU St RIBGHAROCE R &Pk 2 & R T = A FAE LRI i 23 = & T 58
TEA AT F UL REITAROCE T F L ES = TFER(HEF
b & SR AR R R YOI T IR B AR B A ) A . RIS, AT R G OR SR SE T AR I B Ol ik
T AT R & R 1) 3l 0 25 PP A B I S S

(4) SLIEE B, PERT AT RS R RN GEE 2 eis Je JRIA L 48 A B,
WARRER AR H B R Tk B HR R ASHRATY BEX, A —-HERTHE
IR T R R AE SRR S IR R T E C Bk R AR DN AE S B ki AR R K
P2 B 7 AL 7=l A B A Ak SR AR AR A = A AR, DL R 2 R B = A
AT &L AL A K S AR AR, 7TE N, R R BoR. 2012 4L
Sk [ 35 AN K IR T AE A 2 S & R rp S SR M oK R R ARRAE L T B LKV O L
KA IR AE S AR A TS SO & SR RS B U8 AME S A S AR R
JEARZS . X UL R H AR A BT R A B AT S ) 3T AT RS R R C R
X TE A LU,

BT SRS AT R 0 B 35 A K T AT R 2 R SR AR AR s DU L A
M 7RV VPR (AU 5t BE RS R R AR N T BH P 2 T 2 M S S TR A R R
o g (R T L 8% ) 4R e A A SO R TR KT C S TN L e R SRR LN
A B F RN R R O SR R R R R S I T A AR A S R R KL K
WU AR AT AR BACS 3 B TET VR Dk R AR S R v T R D
B DA TABBRA S AR L RRRENE S f 7 BN KW KB 5%
IR S A TR R X RS AL 1 S B o AN i LGR



MITHE

(5) I Hr . 5 HH Y P 23 90 38 o e Ay 2R 25 SO B S BT IH Bl RE e
STl T AR £ I B AE A O o A A AR B IR R S T e HE B A B e AR A SO SR K
o S B AR S B AR AR A SO R RS B A S A S AR S SO R RS
BRI T — AR T g A C BRI R B A . ROIOT ST A R Bt — 20 R WL R
oA A A IS (A R 5 SRS A B AT A LS B SO S B (L



Executive Summary

Annual Greenbook for Sustainability of 35 Big Cities in China was published every
year from 2013 to 2016, drawing wide attention and acclaim from government
departments, research institutions, international organizations, enterprises and public
institutions, and scholars in related areas. Under the background of implementation of
ecological civilization construction and sustainable development strategy, Tongji
University Sustainable Development and New-Type Urbanization Think-Tank restarts
the research of this greenbook in order to encourage academic exchanges and meet
economic and social development needs.

Based on previous research achievements on sustainable urban development, in this
new release we deepen the theoretical basis, improve the evaluation methods, and
enrich the evaluation index system, as well as analysis typical cities’ practices in
further. The core contents of this new greenbook include the following five sections.

(1) Deepening of theory. Promoting ecological civilization is an important
component of China’s governance system, and it has close ties with new-type
urbanization and economic and social development in China. ecological civilization was
included in the overall plan for building socialism with Chinese characteristics in the
report of 18th CPC National Congress and defined as a strategic content. President Xi
Jinping, general secretary of the Communist Party of China (CPC) Central Committee,
developed important thoughts on ecological civilization such as “lLucid waters and
lush mountains are invaluable assets”, ¢ developing spatial layouts, industrial

structures, and ways of work and life that help conserve resources and protect the
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environment, and limiting economic activities and human behaviors within the carrying
capacities of natural resources and ecological environment”, etc. Accordingly, we
further developed the theory of “two hemispheres” and built a theoretical framework
consists of ecological civilization development hemisphere and ecological hemisphere,
and form a theory of “decoupling” and “two hemispheres” for sustainability and the
CSBD development model. By using the DEA and Malmquist index efficiency
evaluation methods, we build a sustainable development evaluation framework, which
consists of five components: (D sustainable urban development ecological input index
and ecological civilization development index evaluation; @ sustainable urban
development classification evaluation by four quadrant analysis; @ sustainable urban
development efficiency evaluation; @ sustainable urban development efficiency change
evaluation; @ sustainable urban development model analysis and improvement
approaches analysis.

(2) Enrichment of index. Firmly holding the concept of ecological civilization, we
build an ecological civilization development index system by adding new dimensions of
social harmony and environment progress in addition to the dimension of human
development this year. The contents of Human Development Index ( HDI) are
expanded by adding some environmental and social indexes including urban
afforestation, medical care, urban-rural income gap, etc. We use Ecological Civilization
Development Index (ECDD to reflect the urban development hemisphere and Ecological
Input Index (EID) formed by resources consumption and pollution discharge to reflect
the urban ecological hemisphere, and put ECDI and EII into an integrated framework

>

under the theory of “decoupling” and “two hemispheres” of development, aiming
to make comprehensive evaluations and judgements for the state of urban development
hemisphere and urban ecological hemisphere, which fully reflect the status and
characteristics of economic, social, and ecological systems.

(3) Innovation of applications. For better evaluation for sustainable urban
development efficiency change, we add time series dynamic analysis based on previous
evaluation methods, for evaluating status of the sustainable urban development
efficiency change by the classical SBM DEA model of Malmquist index. Meanwhile,

upon seven years’ data collected from 2011 to 2017, we make dynamic evaluations and

panoramic views for sustainable urban development efficiency change for 35 big cities in
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China, so as to grasp the trend of changes in a comprehensive and previse way.

(4) Empirical findings. Sustainable urban development should neither repeat the
traditional Mode A of “pollution first, and clean up later”, nor be plunged into the
Mode B of “reduce ecological input regardless of development needs”. We always
propose to take the Mode C for urban development in China under the dual pressures of
resources and environment. It means to make great efforts to realize the decoupling
between the increasing social welfare and ecological input by economic, technological
and management measures, in the fields of new-type industrialization, urbanization
and modernization. We are pleased that our research results show that competitive
features appeared among 35 big cities in ecological civilization development since 2012,
and we found that some cities realized development by leaps and bounds from “low
ecological input and low ecological civilization development” to “low ecological input and
high ecological civilization development”, such as Qingdao, Changsha., Zhengzhou,
Chengdu and Changchun. It proves that the Mode C is quite achievable provided that
there are scientific objectives, clear contents, reasonable regulations and vigorous in
actions.

Based on the empirical findings in our results, we propose the following
suggestions for sustainable urban development plans for 35 big cities in China. There
are 12 cities which should take the Mode C for improving ecological civilization
development on the assumption that their ecological input is within the boundaries, such
as Shijiazhuang, Harbin, Chongqging., Beijing, Jinan, Dalian, Tianjin, Fuzhou,
Shenyang, Xi’an, Haikou and LLanzhou. There are 12 cities which should take the Mode
B with significant reduction in ecological consumption based on present level of
ecological civilization development, such as Hangzhou, Shanghai, Shenzhen, Guiyang,
Guangzhou, Hefei, Huhhot, Nanjing, Urumgqi, Xiamen, Taiyuan, and Yinchuan.
There are 5 cities which should take Mode D with improvement in quality and expansion
in scales, such as Nanchang, Xining, Kunming, Ningbo, and Wuhan. There are 6
cities which should keep continuous optimization in the sustainable development
boundaries of Mode C, ensuring their status as “low ecological input and high ecological
civilization level ” and avoiding moving backward, such as Qingdao, Nanning,
Zhengzhou, Changsha, Chengdu, and Changchun.

(5) Case study. Acting on the understanding of ecological civilization, realizing
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transition from old to new economic development mode, and implementing measures of
sustainable governance, Qingdao and Changsha have effectively lowered urban resources
consumption and pollution discharge, and improved the level of ecological civilization
development. Both of the two cities realized the transition from “low ecological input
and low ecological civilization level” to “low ecological input and high ecological
civilization level”, which represents the typical path of Mode C for sustainable urban
development. The case studies further show the analysis framework and empirical

results in this book are of great theoretical significance and practical value.
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