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Assessment on coordinative ability of sustainable development of Beijing-Tianjin-

Hebei Region based on set pair analysis
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Abstract: The coordinative ability of regional development is one of the main characterizations of regional sustainable
development. The assessment indicators and standard system of regional sustainable development have been established
based on the model of coordinative development of society, economy and ecological environment in set pair analysis with
integrating of theoretical analysis and empirical analysis, the qualitative analysis and quantitative analysis, according to the
statistical data and materials from relative government agencies. The purpose of this study is to evaluate the coordinative
ability of sustainable development in Beijing-Tianjin-Hebei Region by the method mentioned above. This study calculated
the value of the coordinative ability index and the degree of social development, economical development and environmental
damage , with the correspondence between the index and sustainable development coordinative ability described. By adopting
similar, dissimilar and inverse relative degree and state sorting analysis from set pair analysis, the coordinative ability of
sustainable development during 2000-2010 in the study region was appraised. The result shows that there is a better trend
despite slight amelioration. In the light of time sequence, in this paper, the value of coordinative ability index in Beijing
increased by 27. 86% from the year of 2000 to 2010, which in Tianjin and Hebei are 8.87% and 18.51% respectively. The
interval of little, weak, elementary and high coordinative ability are given. Beijing and Tianjin belongs to incompatible

development from the year of 2000 to 2004, the coordinative ability index of which reaches the interval of weak coordination
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after 2006, while Hebei is always in the stage of incompatible development during the same period. The current situation in
Beijing and Tianjin is better, according to the coordinative ability index about the districts, due to rapid social and
economical development and slight downside of environment damage, even though the destruction to ecological environment
is still heavily. It is also demonstrated that slow-growing of the social and economical development is same to with tiny
change of environment damage degree in Hebei. Therefore raising forest coverage rate and solving the water problem are the
primary measures to achieve sustainable and coordinative development, while some things, such as industrial structure,
technology, medical treatment and education, are more urgent for Tianjin and Hebei besides that. Though the study region
is the core area of Bohai Rim, one of the three leading economic zones in China, the conflict between regional economic
development and the environment is becoming serious. It is exigent to research the coordinative ability of regional sustainable
development due to that Beijing-Tianjin-Hebei Region created artificially does not balance the inconsistent development
situation among districts. The radiation effect to Hebei was not brought by excessive concentration of industry development in
Beijing and Tianjin derived from administrative division, leading to negative development in entire region. As for Hebei
itself, however, one’s own interests of the municipalities in the province are concerned overly and short of deep
collaboration and communication among municipalities.In this sense, the application in the assessment of coordinative ability
of sustainable development is significant and worth to be spread. The results presented in this study would provide scientific
basis and direction to formulation and implementation for whole planning of Beijing-Tianjin- Hebei region, and also lay the

foundation for sustainable development research of Bohai Rim.

Key Words: set pair analysis; sustainable development; coordinative ability; assessment indicators; Beijing-Tianjin-

Hebei region
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Table 1 Relation to the rank and order of set pair trend

ab.c BIR/NRFR

Size relation of

SR

Situation degree

FF5 HEXF

Serial numble Set pair state
a, b, and ¢

1 RS a>e =0 1.0
2 SR [A] a>c ¢>b>0 0.9
3 RS a>e a>b=e 0.8
4 BTk a>c b=a 0.7
5 e aE] a=c b=0 0.6
6 s ap] a=c a>b>0 0.5
7 555 a=c b=a 0.4
8 ek a=c b>a 0.4
9 E S a<ec  b=c 0.3
10 SR a<c ¢=b=a 0.3
11 55 a<e a>b>0 0.2
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Table 2 Assessment Indicators and grading standard

Jekidem B YA PEMFRE Assessment standard
Type of indices Name of indicators . — e
*hox & SR TR R CLIRTLE (%) + 26 60 80
Social development indices €2 &R AI4IA (JT) + 2478 8000 10000
C3 BB AT SR (JE) + 4900 25000 30000
C4 E N RAETER (m?) + 13 25 30
C5 T NAERER A B () + 37 300 500
C6 1 T NBEFHLAE RAL (5K ) + 2 10 20
2P KRR bR C7 A¥J GDP(JT) + 7592 40000 80000
Economic development C8 ==l /5 GDP L (%) + 32 60 80
indices C9 P L BAR R RE(%) - 43 40 30
C10 W R IE R IR R B (%) - 43 40 30
Cll fERER TR T (J0) + 7781 50000 60000
C12 J5JG GDP HEFE(tce) - 2 0.6 0.4
B EAE bR C13 AR BER (m?) + 31 1700 3000
Ecological environmental Cl4 HMER R (%) + 20 50
indices C15 A2 A HEOR AE TRER (%) + 0 2 10
C16 Z it df F R KRB LB (%) + 44 75 90
C17 SO, H¥fH (mg/m®) - 0.075 0.06 0.02
C18 k[ PELr G FIFHR (%) + 40 80 100

+ AURMGER B s - AURMA B RS AR
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Table 3 Calculation of a, b, and c in the relative degree of social

and economic indicators

PR

Evaluation standard “ ’ ‘

—2% Primary N,/N (N, +N,) /N 0

"% Secondary N,/N N3/N N1/N
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[0.50,0.60] , 55 Fri X [6] (0.60,0.72 ], AP X
B (0.72,0.857, F EEHMHIXE] (0.85,0.97 ],

2 SLIEMR

2.1 fEhRER

AR SO O S M XA SEE I G X 4, AR A
WFFEI E RN 5L, 25 A TE R A 0 AR 28 1 AT 452
VEPE B = Rt 18 B R,
2.2 HdEkiE

B 3 BRI T (K S %) (2000—
2010) ((dEEtGEITHAESE) (2000—2010) ((RHESEIT
AEHEY (2000—2010) | (9T b 28 5F 4F %) (2000—

2010) LA S AH R A3 1) v ] 2058 8 1141 565 0 45 1l 20
BRRBLA RS . i AT BUX R S 8000 45 A ] —
B IR 19 G R A EE AS 76 4 — 2, Horp—
SEFEFRE (40 C1,C5.C6,C10,C13 ,C15 %5) & il it
SRIG SR bR AT G AR Y . AR R T AT
WS T 5 IR BE IR R 45 48 45 5 AH N A o i
TTHE S N, N, AN, R 3R 3 BRR R IA R
T a b fRAZR 1 53013 5] ds, de Fl k, T )5 AR
AT (2) TR R & ML X AR 12 (T FIERE B
JH R TR AL 1, WL 4 (R 6 K 22 | i SR T i
AR, B E R AR A SR ) .

F4 R REFMTL=ZMEE ds.de k & 1 HE
Table 4 The value of ds.de .k and I of Beijing, Tianjin and Hebei

kR KU R B e
#1425 Society Z2%% Economy 3% Environment A U P 4%
HIX. GOy Social Economical Environmental  Coordination
District Years situation situation situation situation
N, N, NN N NN N, Ny N N, N, Ny N degree degree degree degree
ds de k 1
2000 4 2 0 6 3 3 0 6 5 0 1 6 0.1 0.6 1 0.5150
2002 4 2 0 6 3 3 0 6 5 0 1 6 0.1 0.6 1 0.5150
b 2004 4 2 0 6 2 4 0 6 3 3 0 6 0.1 1 0.8 0.5801
2006 32 1 6 2 4 0 6 2 4 0 6 0.2 1 0.7 0.6357
2008 30 3 6 0 6 0 6 2 4 0 6 0.3 1 0.7 0.6585
2010 2 1 3 6 0 5 1 6 2 4 0 6 0.3 1 0.7 0.6585
2000 5 1 0 6 6 0 0O 6 3 3 0 6 0.1 0.1 0.8 0.5580
2002 s 1.0 6 4 2 0 6 3 3 0 6 0.1 0.1 0.8 0.5580
KHE 2004 4 2 0 6 4 2 0 6 3 3 0 6 0.1 0.1 0.8 0.5580
2006 33 0 6 3 3 0 6 3 3 0 6 0.6 0.6 0.8 0.6418
2008 2 4 0 6 3 3 0 6 3 3 0 6 1 0.6 0.8 0.6949
2010 2 2 2 6 3 2 1 6 2 4 0 6 0.4 0.3 0.7 0.6075
2000 6 0 0 6 4 2 0 6 5 0 1 6 0.1 0.1 1 0.5025
2002 6 0 0 6 4 2 0 6 6 0 0 6 0.1 0.1 1 0.5025
k. 2004 6 0 0 6 5 1 0 6 3 3 0 6 0.1 0.1 0.8 0.5580
2006 6 0 0 6 4 2 0 6 3 3 0 6 0.1 0.1 0.8 0.5580
2008 s 1.0 6 4 2 0 6 3 3 0 6 0.1 0.1 0.8 0.5580
2010 5 0 1 6 4 2 0 6 2 4 0 6 0.3 0.1 0.7 0.5955
23 LER S 2.3.1 e AT RIEMME DR E S
ST AU RURI R LAY K SR DU AE Y J T A MF 4 BB Y, 28 UF B34 KON — 3 RE S %14 5l

FEACT LA TR A | S5 45 1 AR X
2 FH SRR A DR (T4 4% H5 7 T
JRRAEIBE 18 TR G 3 AR & 45 4
F D SRR B SRR LR A R

#2525 2000—2010 4F (8] Jb 5T 48 5% ek K J'
(0.6.1) , (Hit &=k EH 5 T 4T A% (0.1,0.2,
0.3) , UESE T 28 B3 1Y R B 1k Sl w25 R JRe i o2
FETE—E BT (At & & AT A 25 ka3 ik
FARX P ERE R T Lo LSRR s
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BT ERA B, KETE 2000—2004 4 (8]
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