The impact of population size on welfare, dealt with in Section 2.1, will be
set out 1n this Appendix, since the treatment in Section 2.1 may have been
confusing and may have interrupted the main train of thought. As we shall
see, the impact of population size on welfare is more complicated when
population is itself an endogenous variable than when it is considered
given. In Section 2.1 and in the main text of this book population is
considered given, that is, an exogenous variable.

In the main text the symbols x, y, a, etc., refer to ‘worlds’ and nations,
butnot to single individuals. Inthis Appendix we introduce individuals and
their income and non-military expenditures will be written X andy. For
members of a community of n individuals y = yn, when y is the same
for all members; when they have different )}' , this symbol will be used for
the average per capita )}' . Welfare of an individual will be

w=In(y+1).

In the notation of the main text this may be written

y-+n

as:'—"—-ln(-)j+1)==ln( y=In(y+n)-Inn

n N

For three ‘Worlds’ 1, 2 and 3 we have:

(= M (bl +n2@ +I’l30")3 = N In (}’1 +n1) —nylnny +nyln
(yg +I’l2)——l’l211‘1n2 +n31n ()’3 +n3)--n31nn3

If military expenditures are also introduced, terms with a,, @, Must be
added. In the expression
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()= Ny In ()71 +n1)+np_ln (}’2 +n2)+n3ln (}’3”3) — Hyln ny -
Ny In ny, — N3 In nj (1)

the last three terms are data, if n,, n, and n, are given and may be omitted
in the process of maximilization of €2.



In this appendix all data on population size, gross domestic product (GDP)
or nattonal income and military expenditures of the countries and ‘worlds’
(groups of countries) considered, and the sources, are presented.

Table 1l Population of ‘worlds’ considered

1975 1982

Area Symbol Millions Relat?> Min Relat?
Developed market economies W1 638 1 691 1
NATO members W1 (427)! (0.62)! 587 0.85 1
United States of America US 2142 0.31 232  0.34
Communist-ruled countries W2 1277 1.85 1388 2.01
Warsaw Pact members W2 382 0.56 380 0.55 0.65
Soviet Union SU 2544 0.37 270 0.39
Underdeveloped market

economies W3 1960 2.85 2508 3.63
All underdeveloped nations,

incl. China W3 2855 4.15 3516 5.09
China W4 895 1.30 1008 1.46

World W 3025 5.70 4587 6.64

Sources: 1975 figures: 1.B. Kravis et al., World Proauct and Income (Johns
Hopkins University Press, Baltimore, London, for the World Bank,
1982) pp. 342-4.
1982 figures: R. Leger Sivard, World Military and Social Expenditures

World Priorities, Washington, D.C., (1983) p. 35.
Notes: 'Based on ratio of real GDP of W' and W1.
‘Source: World Bank Atlas, 1977 (World Bank, Washington D.C.).

‘Relat.: relative population. Left W1=1; right W1'=1
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Table 2 Population of seven areas in the ‘world’ of non-communist
nations 1970, millions and percentage of ‘world’ population

Area millions per cent
Developed market economies 740.45! 30.6
North America 226.20 04
Europe 3638.82 15.2
EEC 251.48 10.4
Other 117.34 4.9
Other 145.43! 6.0
Developing market economies 1678.30 69.4
Africa 329.76 13.6
Asia 1078.62 44.6
America 269.92 11.2
“World’ of market economies 2418.75 100.0

World 3696 152.8

Source: [.B. Kraviseral.,'Real GDPPer Capirafor More than One Hundred Countries’,
Economic Journal vol. 88, (1978) p. 204.
Note: 'These figures are corrected in orderto avoid aninconsistency in the published

figures.



Table 3 Gross domestic product of ‘worlds’ considered

' Ral, 197 Nominai, 1982

Area Symbol 1975 $bn $bn
Developed market economies W1 3880 7801
NATO members W1’ 2406 6156
United States of America US 1520! 3057
Communist-ruled countries W2 2042 2387
Warsaw Pact members W2’ 1252 2084
Soviet Union SU 877 1563
Underdeveloped market economies W3 1999 2608
All underdeveloped countries,

incl. China W3’ 2789 2911
China w4 790 303
World %Y 7921 12797
Sources: 1975:1.B. Kravis et. al., World Product and Income (Johns Hopkins University

Press, Baltimore and London, for the World Bank, 1982) pp. 342-4.
1982: R. Leger Sivard, World Military and Social Expenditures (World

Priorities, Washington D.C., 1985) p. 35.
Note: \Source: World Bank Atlas 1977, (World Bank, Washington D.C.).



Table 4 Military expenditures of ‘worlds’ corsidered

1975 1982

Area Symbol Real! Nominal % of GNP
Developed market economies W1 167 334 4.3
NATO members W1’ 120 311 5.0
United States of America US 07 196 6.4
Communist-ruled countries W2 182 212 8.9
Warsaw Pact members W?2' 113 187 9.0
Soviet Union SU 06 170 10.92
Underdeveloped market

economies W3 08 128 4.9
All underdev. countries,

incl. China w3 145 153 5.2
China W4 66 25 8.3

World W 674 5.3

Sources:. 1975 real incomes: 1.B. Kravis et al., World Product and Income (Johns
Hopkins University Press, Baltimore and London, for the World Bank, 1982)
pp. 342-4.
Military Expenditures 1982: R. Leger Sivard, World Military and Social
Expenditures (World Priorities, Washington D.C., 1985) p. 35.

Notes: ‘Figures shown under ‘Real’ are product of percentages for 1982, multiplied
by real GDP for 1975, latest year of data on SU real income.
*W. Leonhard estimates this percentage at 25 for 1987 (Bergedorfer

Gespridchskreis, vol. 84 (1988) p. 25, Bergedorf/Hamburg).
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Table2 Calculation of decile incomes, W3: Figures for India 1967/8
on consumer expenditure in 1960/1 Rs

W3, $bn '75

Section of Rural Urban Average
per 167.8m per 74.1 m.
persons persons
0-5 74.8 78.2 } 89.8 27.2 12.0
5-10 102.0 1124
10-20 126.5 1457 130.3 39.5 17.4
20-30 153.4 1833 1594 48.3 21.3
3040 179.0 220.1 187.2 56.7 25.0
40-350 205.3 2595 216.1 65.5 28.9
5060 236.2 3044 24909 75.7 33.3
60-70 269.8 3589 287.6 87.1 38.4
70-80 316.3 441.6 341.3 103.4 45.6
80—-90 399.2 580.2 4354 131.9 58.1
90-95 514.8 789.8} 781.3 236.7 104.3
95-100 908.6 1330.0
Total 2878.3 872 384.3

Source: V.M. Dandekar and Nilakantha Rath, Poverty in India (Indian School of
Political Economy, Bombay, 1971).



