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How many people can the earth support?

Joel E. Cohen
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TABLE I.1. POPULATION OF THE WORLD, MAJOR DEVELOPMENT GROUPS AND MAJOR AREAS, 1950, 1975, 2009 AND 2050,
ACCORDING TO DIFFERENT VARIANTS

Population (millions) Population in 2050 (millions)

Major area 1950 1975 2009 Low Medium High Constant
World.......coiiiiiiiiiiciccccce, 2529 4061 6 829 7959 9150 10 461 11030
More developed regions...........c.ceevueueene 812 1047 1233 1126 1275 1439 1256
Less developed regions............ceeueueuneee 1717 3014 5596 6833 7875 9022 9774

Least developed countries .................. 200 357 835 1463 1672 1 898 2475

Other less developed countries............ 1517 2657 4761 5369 6202 7123 7299
AfTiCa. ..t 227 419 1010 1748 1998 2267 2999
ASTA..ceiiiiii s 1403 2379 4121 4533 5231 6 003 6010
EUrope ...c.covvieiiniciiecceniceicc e 547 676 732 609 691 782 657
Latin America and the Caribbean .......... 167 323 582 626 729 845 839
Northern America..........ccouvevevericncnnns 172 242 348 397 448 505 468
OCeANIA....cueeueerieeseiiet ettt 13 21 35 45 51 58 58

Source: Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat (2009). World
Population Prospects: The 2008 Revision. Highlights. New York: United Nations.
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Table 1. Population by Sex (as of October 1 of Each Year) - Total population (from 1920 to 2000), Jag
(i T (Thousand persons)
F N =] Taotal population BAAAD Japanese population
£ % Bcd B E:3 Fddt % i
Year Both sexes Male Femals Both sexes Male Female
KEQE 1920 » 55, 963 28, 044 27,919 EZ:@AD (75)\)
104E 1921 56, 666 28, 412 28, 254
14F 1922 57, 390 28, 800 28, 590
124F 1923 58,119 29, 177 28,942
139 1924 58, 876 29, 589 29, &07 14,000
144F 1ges 0 59, 737 30,013 29, 724
I5F 1926 60, 741 30, 521 30, 220 12,000
ifmeE 1927 61, 659 30, 982 30, 678
34E 1928 62, 595 31, 449 31, 146 10,000
44F 1329 63, 461 31, 891 31, 570
S 1930 ° 4, 450 32, 390 32,060 8,000
64F 1931 65, 457 32, 899 32, 559
TIE 1932 66, 434 33, 355 35,079 6,000
84F 1933 67,432 33, 845 33, 587
9E 1934 68, 309 34, 294 34,015 4,000
104 1g3s 0 69, 254 34, 784 34, 520
LI4E 1936 70,114 35, 103 35,011 2,000
124E 1937 70, 630 35, 128 35, 508
13F 1938 71,013 35,125 35, 888
146 1939 71,380 35, 226 36, 154 1930 1940 1950 1960 1970 1980 1990 2000
IS 1940 @ 71,933 35, 387 36, 546
16 1941 72,218
ITEE 1942 72, 880
18 1943 73,903
199F 1944 74,433
207 1945 ¥ 72, 147
21 1946 75, 750
22E 1947 9 78, 101 38, 128 39,972
25F 1948 80, 002 39, 130 40, 873
249F 1949 81,773 10, 063 41,710
257F 1950 ©) 83, 200 40,812 42, 388 82,672 40,514 42, 158
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£ 6 WHROITEMBHHIETROHER © 1950-2000 (%o)

N g 1995-

¥ OE OH O 1950-55 | 1960-65 | 1970-75 | 1980-85 | 1985-90 | 1990-95 2000
s Ul 19.7 15.6 11.6 10.3 9.6 9.3 8.9
% HE H i 10.2 9.4 9.4 9.6 9.6 10.1 10.1
& i # 3 24.2 18.2 12.4 10.5 9.6 9.1 8.6
7 7 1 # 26.6 22.8 19.2 16.3 14.4 14.4 13.9
7 v 7 23.9 17.6 11.4 9.6 8.8 8.3 7.7
b S S 4 23.3 15.7 6.4 6.6 6.6 7.1 7.0
CE - A 10.6 9.7 10.1 10.7 10.5 11.3 11.3
FFYTAYA - H)T 15.6 12.4 9.9 7.9 7.2 6.7 6.5
I & 7 2 U A 9.4 9.3 .0 8.5 8.6 8.6 8.3
¥ v 7 = 7 12.3 10.5 9.6 8.1 7.9 7.5 7.7

HIFT © UN (1999a) .
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A7 an DL K

F7 WREFMIES L OEEE OB LEFFSEGORER | 1950-2000 (%)

o O 1950-55 | 1960-65 | 1970-75 | 1980-85 | 1985-90 | 1990-95 lizg(;
# b 46.5 52.4 58.0 61.3 63.1 64.1 65.4
% i it c 66.6 69.8 71.2 73.0 74.1 74.1 74.9
& k i 8% 40.9 47.7 54.7 58.6 60.5 61.9 63.3
T 7 D) bl 37.8 42.1 46.1 49.5 51.3 51.1 51.4
7 v 7 41.3 48.4 56.3 60.4 62.5 64.5 66.3
w7 Y7 42.9 51.4 64.2 67.7 68.2 69.5 71.0
¥ - v v N 66.2 69.8 70.8 71.9 73.0 72.6 73.3
FTYTAUA AT 51.4 56.8 60.9 64.9 66.7 68.1 69.2 L
& 7 2 U oA 69.0 70.1 71.5 74.7 75.2 75.9 76.9 %t$®1gT ‘i
r 7T = 7 60.9 64.6 66.6 70.1 71.3 72.9 73.8 N7 e AN (%A) -~
H ES 63.9 69.0 73.3 76.9 78.3 79.5 80.0 :Fy/]%ﬂﬂ AR OJT}KK% :E) 7—‘-‘ b
7 7 e A 66.5 71.0 72.4 74.7 76.0 77.1 78.1 'g‘
F 1 v 67.5 70.3 71.0 73.8 74.8 76.0 77.2
1 4 D) 7 66.0 69.9 72.1 74.5 76.2 77.2 78.2
LA A 71.8 73.5 74.7 76.3 77.3 77.9 78.5
1 * U A 69.2 70.8 72.0 74.0 75.0 76.2 77.2
ES 5] 69.0 70.0 71.3 74.5 74.9 75.7 76.7
o v 7 67.3 69.0 68.2 67.6 69.2 66.5 66.6
. ¥ 4 ¥ 7 32.9 36.9 41.0 42.0 44.6 45.2 43.3
T M 7 » 42.4 47.4 52.1 56.6 61.0 63.9 66.3
F A4 Y = )T 36.5 40.5 43.5 46.4 48.2 49.6 50.1
h [E) 40.8 49.5 63.2 66.6 67.1 68.4 69.8
AN A A A 3 36.6 40.6 44.9 49.7 52.8 55.6 58.1
1 M K 38.7 45.5 50.3 54.9 57.6 60.3 62.6
4 v F 2 ¥ 7 37.5 42.5 49.3 56.2 60.2 62.6 65.1
oy YT 7 e T 39.9 45.9 53.9 62.6 67.5 69.6 71.4
¥ a - N 59.3 65.2 70.7 73.4 74.1 74.9 75.7
A * v a 50.6 58.3 62.4 67.5 69.6 71.2 72.2
7 7 v v 51.0 55.8 59.6 63.1 64.6 65.7 66.8 TE?;@}\D%ZH& ﬂﬁ 2000 ct D

HIFT 2 UN (1999a) .
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1t SRRl A SR D HER

# 16 RO F MR HAFOHER @ 1950-2000

HoH A F (%) ER R W

it 15 1950 | 1960 | 1970 | 1980 | 1990 | 1995 | 1950 | 1960 | 1970 | 1980 | 1990 | 1995
-55| -65| -75| -85| -95|-2000f -55| -65| -75| -85| -95-2000

jLis 5 137.3(35.2(30.9(27.4(23.9(22.1|4.99(4.95|4.48|3.58|2.93|2.71
% e H 18 122.0(19.6(16.1(14.5(12.3(11.2|2.77 |2.67 |2.11 |1.84 |1.68|1.57
P et H 8 |44.4(41.8(36.3(31.4(27.1|24.9]|6.166.01|5.43|4.15|3.27(3.00
7 7 D) 71 148.2148.5(46.644.8(39.9(38.0(6.58(6.78|6.60|6.37(5.47|5.06
7 4 7 142.8(39.5|33.9(28.4(24.1]21.9(5.90|5.62(5.09]3.70{2.85|2.60
I - o v /% 120.9(19.0]15.6|14.4|11.5]10.3|2.56|2.56|2.14 |1.87|1.57|1.42
FT YT AT )T |42.0(40.9(35.4(30.2(25.1123.1(5.89[5.97[5.03[3.86(2.97(2.69
t & 7 x U 7 |24.6(22.2(15.7|15.6(15.3|13.8|3.47(3.34(2.01{1.80(2.02|1.94
r k7 = 7 |27.7]26.8[23.9]19.8[19.1|17.9(3.84(3.95(3.21|2.58|2.50|2.38
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D HDERETILZR LY

£ P2 HADDFERE (20015F)

HiAE ) Dk it A0 (1005 A) EHE (%) Gt AR
i 5t 6,132.8 100.0 2.6
S 955.0 15.6 1.7
LFACIREEIZ & 5 S E 671.0 10.9 1.6
DFACIRREIC 2 WA E 284.0 4.6 2.1
& EHE 5,177.8 84.4 2.8
DLFALIRREIC B % 2 EE 1,992.6 32.5 1.8
LAACIREE I 72 i& EE 3,185.2 51.9 3.4
LFACIREE D 5 2,663.6 43.4 1.8
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Flgure 1.3 Exponential growth in the bacterium E. coli. (a) Increase in turbidity; (b) i 1ncrease
in log turbidity showing fitted straight line of exponential growth with rate constant r = 0.84 h™'

A turbidity of 100 units corresponds to approximately 108 cells/ml.
Brown and Rothery 1993
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