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A Theory and Empirical Model of Long — term Balanced

Population Development

Zhang Junliang  Guo Xianchao

Abstract: This paper develops a theoretical model of long — term balanced population development in
which long — term balanced population development incorporates internal balance external balance and over—
all balance of the population system leading to coordination and sustainability. According to the theoretical
model the paper constructs an index system and evaluation model of long — term balanced population devel-
opment evaluating the extent to which balanced development coordination and sustainability are achieved.
An empirical analysis of the model is conducted using data from Sichuan Province over 1982 —2010 to assess
the long — term population development in Sichuan province. Results suggest that a great progress has been
made in the long — term balanced population development of Sichuan in the past thirty years. However chal-
lenges remain.
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Four Forms of Balanced Development of Population
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Table 1 Evaluation Index System of Long — term Balanced Population Development
A% — BRI ZRIEAT ZRIEH e %iE
AT HLAE BA & I AR
Ao¥F  BRAFTE - & JEHAR
AT RIG K & %o i A8 AR
N B A - & JEA8AF
5 AwsEt) IR % # 45
g AT HEIR I % i 35 AR
% FHTAI A A % E5AR
¥ LT & %o # 54T
#r A fiE
A ZHF TR e E 35 AR
FHAERKF AH A ESAR
A ey AT E R ALFTr 2 i 35 AT
=3 A it A & %o & E 84T
® A3 GDP s £
j - R A kT N AR
p ALK P % i& I AR
.4 FHEA T AL F % SEFS AR
%3 HAREREE L E % E 5 AT
A e R oNA & IR AR
v Avlits  FRERFHADH A & AT
1 T AN EJT UM R R K IE AR AR
" HAMBEAN & GDP 1 % I FEAT
#r AR F TN IEFRAR
AvEf{R ABKFTRAAE ZHRIN IE AR
AR IERE TFARBEIA - 5 # J5AF
A EEE % EFEAR
AT EIRE RARE TR % IEFEAR
A 5 RBEAF o | A i 35 AR
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Table 2 Evaluation Scale of Long — term Balanced Population Development
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Table 3 Moderate Interval of Each Index and Determination Basis.
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4 1982 ~2010
Table 4  Standardized Data of the Long — term Balanced Population Development Index in Sichuan Province, 1982 —2010

T T\ 1982 1987 1990 1995 2000 2005 2010
A LB 0.5893  0.4940  0.4089  0.3270  0.1926  0.1475 0. 3633
BAEH & 0.0000  0.0000  0.2500  0.8000  0.6250  0.5000  0.7500
Aw B RIEK & 0.0000  0.0000  0.0000  0.0000  0.0000  0.1400  0.1800
RN R1 29 1.0000  0.5080  0.2128  0.7021  0.1064  0.2553 0. 6277
HHA F B 0.9741 1.0000  0.8419  0.7006  0.6150  0.1656  0.1614
VN§=27¥ 974 0.5265  0.8114  0.4256  0.3626  0.5682  0.0000 1. 0000
AQEE 1.0000  0.7827  0.5886  0.4019  0.2154  0.0000  0.4847
A it A 0.2480  0.8840  0.8520  0.2120  0.5800  0.6040  0.6980
3T A 0.0000  0.1569  0.2196  0.4453  0.6710  0.8355 1. 0000
L & 0.0000  0.0761  0.1065  0.1948  0.2182  0.5870 1. 0000
A ZHH F IR 0.0000  0.1702  0.2383 0. 3993 0. 6309 0. 8490 1. 0000
HFAFARKR S L3 0.0078  0.0391  0.0469  0.0703  0.1719  0.6953 1. 0000
A3 GDP 0.0000  0.0155  0.0364  0.1281  0.2200  0.4173 1. 0000
JE R A KT 0.0000  0.0242  0.0583  0.1767  0.2906  0.4896 1. 0000
AR AT 0.0000  0.0920  0.1296  0.2859  0.5583  0.7648 1. 0000
FHhERA T L E 0.3359  0.5273  0.7715  0.7405  0.4572  0.1993 0. 0000
AR EREEER 0.0000  0.0046  0.0085  0.0190  0.1871 0. 4785 1. 0000
R 9N 0.0000  0.0000  0.0914  0.2514  0.2311  0.2904  0.2810
FEFHA T 0.0000  0.0000  0.6800  0.2152  0.6400  0.5066  0.0000
A E T AL R RS 0.4609  0.6087  0.7391  0.8522  0.0609  0.0522 1. 0000
HEHEMEAENANE GDP )& 0.6574  0.4977  0.9145  0.2563  0.1189  0.2636  0.9748
AR ET 0.2147  0.4669  0.7341  0.6617  0.3958  0.4619 0.7828
A RFBIAA E 0.5292  0.5192  0.5103  0.5446  0.5292  1.0000  0.6933
AR E 0.0000  0.0113  0.0385  0.1078  0.0113  0.3208 1. 0000
AHBEE 0.1981  0.2832  0.2423  0.5502  1.0000  0.0884  0.5850
RRE T H 0.0239  0.0949  0.0302  0.0000  0.7395 1.0000  0.7360

A3 5 KA F 1. 0000 0.9924 0. 8546 0. 8294 0. 7573 0. 1057 0. 0000
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Table 5 Weight of Index at Different Levels for the Long — term Balanced Population Development Index System

— R AR AR Z R AR AR Z R IEAT I A7
%Ak E Ak nE AR E 2 — A E
A HLAE 0.2718 0. 0360
AT HE 0. 2699 BREH & 0. 2898 0. 0380
AT g RGRE 0. 4384 0.0571
R CIE R 0. 3635 0.0318
o A LM 0.2811 WA F B 0. 2826 0. 0250
] AT 0. 3539 0.0310
0. 4832
% I TR 0. 2207 0.0317
& L% 0.2714 0.0279
i Av i 0. 3283
A S HH R 0.2217 0. 0353
HFABERKRFEHK 0. 2862 0. 0432
A EE 0. 5325 0.0354
-2 0. 1207
v it A R 0. 4675 0. 0455
A¥ GDP 0. 2863 0. 0465
JE R A R 0. 2745 0. 0446
Av5zE  0.3138
WA AT 0.2384 0. 0289
AT Ak & 0.2008 0.0332
HAERERGEELE 0.2414 0. 0483
A WG KA 0. 2430 0. 0487
" Avbits  0.2906 REFHA T H 0.2127 0. 0428
f 0.5168 BT ANE ST M IR R 0. 1523 0. 0311
2 HEMBEIEAN L GDP b & 0. 1505 0. 0308
i AYREFZ 0. 2806 0. 0296
AaB5FR - 0.2003 AHKERAEE 0. 2405 0. 0256
AR 0. 4788 0. 0496
AHNB LR 0. 3462 0.0354
Av5mE 0.1953 FRBAIHK 0. 4096 0.0414
AT KA E 0. 2442 0. 0254
1982 ~2010 2010
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Table 6 Long — term Balanced Population Development in Sichuan Province, 1982 -2010

KA Wi B
e o4 Bk 9 o4 Bk 9 o4 %

4y

1982 0.3542 0.1709 0. 2595 0. 0006 0. 4284 0. 0099 0.0142 0.2706 0. 0508

1987 0. 3827 0.2190 0.2981 0. 0915 0. 6309 0.1754 0.1871 0.3717 0.2287

1990 0.3136 0.3175 0.3156 0.2884 0. 8374 0. 4822 0. 3007 0.5156 0. 3901

1995 0.3731 0. 3266 0. 3491 0.7428 0. 9438 0. 8318 0. 5265 0. 5552 0. 5389

2000 0. 3560 0. 4040 0. 3808 0. 8623 0. 4556 0.6119 0. 5540 0. 4290 0. 4827

2005 0.3798 0. 4446 0.4133 0. 3264 0. 9289 0.5243 0. 3521 0. 6426 0. 4655

2010 0. 6819 0. 6994 0.6910 0. 7195 0. 8724 0. 7899 0. 7004 0.7812 0. 7388

1982 ~2010 2010

( Structural Equation Modeling)

( )

/References:
L TRAEA),ZHA R, P EE L AT FF A 1940 —1990. F EA & i paAE,1993: 27419
Chen Shengli and Ansley J. Coale. 1993. Manual of Fertility for Chinese Provinces 19404990. China Population Publish—
ing House: 27-19.
2 B T AR AT AL T A FEL. ZFAT R, 199157 1320
Fan Gang. 1991. On Equilibrium, Non — equilibrium and Sustainability Issues, Economic Research 7: 13-20.
3 HEE,BEATAFYELRFL—AGIBE A AHFRT,2011;1: 8292
Mao Changbao and Chen Yong. 2011. Internal Balanced Development of Population: A Case Study in Western Region of




29

10

11

12

13

14

15

16

China. Population Research 1: 82-92.
FHAR. AR HHLREOMES 2L A 5t £%,2010;5:940
Li Jianmin. 2010. On Balanced Development of Population and Its Policy Implications. Population and Family Planning 5:
940.
R B, X B E G AT B, AR B s M 2K R, 1991: 7195
Liu Hongkang and Wu Zhongguan. 1991. Population Theory. Southwestern University of Finance and Economics Press: 71—
75.
AL, FER. X THAEA DML LELREE. Ar F7],2010;5:340
Lu Jiehua and Huang Kuangshi. 2010. Thoughts on Building the Population — balanced Society in China. Population Jour—
nal 5: 340.
Aw RI B E R RALL. A F A 5 EA v A AR A B BEA,2010;5: 1221
The Research Group of Long — term Balanced Development of Population. 2010. Guided by Scientific Development to Con—
struct a Population — balanced Society. Population Research 5: 12-21.
A RO A MR R AR S A UK R A ,2008: 157459
Wang Shiwei. 2008. On Balanced Development of Urban Population. Social Sciences Academic Press: 157-459.
I4HBE. WAL REMEES FIEMR. L P BMEZ 5 E k4L ,2000: 79
Wang Weiguo. Research on the Theory and Method of Harmonious Development. China Financial and Economic Press:
79.
IR, EE,RIEE,KAEE AT KRB HLARLAL TN ENERgHEL R FERAR. FTR5 75,2011
4:169474
Wang Ying, Huang Jin,Zhao Juanying and Zhang Xianbing. 2011. Construction and Application of the Model for Monito—
ring,, Measuring and Evaluating Long — term Balanced Development of Population: China Population, Resources and Envi—
ronment 4: 169-174.
E E2M T LR AN LR P B AR B R, 2008: 3441
Wang Yumei. 2008. Sustainable Development Evaluation. China Standards Press: 34-41.
Mo A, A AR A TR TR LA R PR P 6 BB 5 69 5 5 AR, 2011 19: 8
Yang Guohua and Cui Bin. 2011. The Application of Entropy Weight Method to Evaluation of the Sustainable Utilization
of Water Resources. Mathematics in Practice and Theory 19: 8.
M3, B gk PR, FRRR R @ TR A S 2 AER R WA EEN AT . P BA B SR 5 SRS
% ,2005;5: 6770
Yang Shiqi, Gao Wangsheng, Sui Peng, Chen Yuanquan and Xuan Cui. 2005. Evaluation of the Harmony Degree of the
Ecologic — Economic — Social System in Ziyang Area, Hunan Province. China Population, Resources and Environment 5:
6740.
EAS, T 2F - AP - TR R A RE L F ST ZFARLFF],2010;36: 5
Yu chunying and Wukai. 2010. Quantitative Analysis of the Coordination of Economy — Environment — Resources. Eco—
nomic Research Guide 36:55.
BHA, MR T THEREN ZR2H 50N T A B R4 ,2000: 57-65
Zeng Zhenxiang and Gu Peiliang. 2000. System Analysis and Assessment of Sustainable Development: 57-65.
BFRK, M. RA D FIA TR LR ERA T E LK. A B5,2010;2: 4045
Zhai Zhenwu and Yang Fan. 2010. The Solution to the Population Problem is Essentially the Pursuit of Balanced Develop—
ment of Population. Population Research 2 : 40-45.

( : 12013 -05)



