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China’ s Optimum Population: An Environmental Perspective

Tong Yufen Wang Jingwen Liang Zhao

Abstract: The optimum population under the constraint of resources and environment by which both the con—
straints of resources and the environment are met and a certain standard of living and development goals are a—
chieved is an important basis for China’s future population policy considerations. Based on the concept of optimum
population and the analysis of its internal mechanism under the constraint of resources and environment 12 indexes
are selected from the fields of natural resources environmental and socioeconomic development. Using the possibility—
satisfiability model we separately estimate the optimum scale of China’s population under a single factor and different
combinations of indexes in both 2030 and 2050 as the target point time. The results show that the lowest value of Chi-
na’s optimum population under the constraints of major resources and environment is around 11574322 million in
2030 and 14654626 million in 2050 while the desired optimum population of China would be 9864311 million in 2030
and 11881389 million in 2050. Water resource is always the most important factor in restricting China’ s population
growth in the future. The relationship between population resources and environment would be more strained by
2030 and then would tend to improve after 2050.
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Figure 1  The Decisive Factors of Optimum Population
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1 2030
Table 1 Numeric Value of Possibility and Satisfiability( PS) of Each Index in 2030
Rb Ra Sa Sh
10000 7000 1000 400
70000 60000 600 400
45 40 4000 2300
6 5 0.4 0.3
GDP RMB 17 10 15000 4000
40000 31000 0.28 0.2
( . .
2 2050
Table 2 Numeric Value of PS of Each Index in 2050
Rb Ra Sa Sh
12000 10000 1000 400
80000 70000 600 400
55 45 4000 2300
7 6 0.4 0.3
GDP RMB 50 40 30000 18000
48000 37000 0.28 0.2
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3 2030 - «C )
Table 3 China’ s Optimum Population at Different PS Values in 2030( hundred million)
- GDP
0. 60 11.57 12. 69 12.94 13.39 14.99 13.73
0. 70 11.05 12.38 12. 41 12. 66 14.25 12.79
0. 80 10.51 12.03 11.83 11.96 13.40 11.85
0.90 9.86 11.56 11.08 11.16 12.23 10. 75
0.99 8. 60 10. 48 9.45 9.73 9.36 8.73
P-S .
4 2050 - «C )
Table 4 China’s Optimum Population at Different PS Values in 2050 ( hundred million)
- GDP
0. 60 14.72 14. 61 15.35 18.25 17.77 16. 45
0.70 13. 81 14.22 14. 85 17.75 16.94 15.32
0. 80 12. 88 13.78 14. 30 17.21 16. 00 14.21
0. 86 12.25 13. 46 13.91 16. 82 15.29 13.47
0.90 11.75 13.20 13.59 16. 51 14.70 12.90
0.99 9.57 11.85 12.05 14.95 11.51 10. 50
3.
2030 2050
4.2
( )
. : 6 ( 1/6)
(1)2030
5 : 2030

11.57 8.6 ;
13.22 9.39 o



5 2030 ( )
Table 5 China’ s Optimum Population Under Two Index Combinations in 2030 ( hundred million)

- ( )

0. 60 11.57 13.22
0.70 11.05 12. 59
0.80 10. 51 11.93
0.90 9.86 1. 11
0.99 8. 60 9.39
3.
(2) 2050
6 : 2050
14. 65 10. 08 ;
16. 26 12. 24 o
6 2050 «C )

Table 6 China’s Optimum Population Under Two Index Combinations in 2050 ( hundred million)

- ( )

0. 60 14. 65 16.26
0.70 13.90 15.55
0. 80 12.98 14.81
0.90 11.88 13.89
0.99 10. 08 12.24
3.
( 7):
( - 0.99) : 2030 8.60 ~9.39 2050 10. 08 ~
12.24 o
( - 0.9) :2030 9.86 ~11. 11 2050 11. 88 ~
13. 89 o
( - 0.8) :2030 10. 51 ~11.93 2050
12.98 ~14. 81 o
( - 0.6) :2030 11.57 ~13.22 2050
14. 65 ~16. 26 o
7 « )
Table 7 China’ s Optimum Population in 2030 and 2050 ( hundred million)
(0.99) (0.9) (0.8) (0.6)
2030 8.60 ~ 9.39 9.86 ~11.11 10.51 ~11.93 11.57 ~13.22
2050 10. 08 ~ 12. 24 11.88 ~13. 89 12.98 ~14. 81 14. 65 ~ 16. 26
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5
(1) ; 2030
11.57 ~13.22 2050 14. 65 ~ 16. 26 (
- 0.6) ; 2030 10.51 ~11.93
( - 0.8); 2030 2050 9.86 ~11.11 11.88 ~13.89
( - 0.9) .
(2) , )
(3) - 2030
o ( United Nations 2015) 2030
14. 16 o 2030 o
(4)2030 o
o 2050 13.48  ( United

Nations 2015)
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