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Law or Speculation? 
A Debate on the Method of Forecasting 

Population Size in the 1920s 

Henk A. DE GANS* 

Some of the population forecasts made in the past have 
proved so wrong that critics might describe projections as demo- 
graphy's Achilles' heel. Yet in what other discipline does one dare 
to forecast the situation in 20, 30 or 50 years time, with a relative- 
ly narrow range of variation and with increasing accuracy? The 
pioneers of such a perilous exercise based their forecasts on uni- 
versal "laws" of population growth, such as the logistic law, 
whereby the future was closely defined by the past. Another ap- 
proach consists in predicting future trends infertility and mortal- 
ity schedules, in which case future population size is the result of 
variations in the age-sex-specific rates. This is the cohort- 
component projection method (CCPM) that is widely used at 
present, but was initially strongly contested. Henk de GANS ana- 
lyses here the origins and the background of the acrimonious de- 
bates over forecasting that lasted throughout the 1920s, and the 
factors that eventually led to the adoption of the CCPM approach. 

A dangerous fascination? 

A forecast that is not dependent on personal judgement must be the 
ultimate dream of the forecaster. For a short while during the 1920s, the 
dream seemed to come true. A curve had been found, the so-called logistic 
curve, based on a mathematical equation, that seemed to fit observed past 
population growth almost perfectly. Future growth seemed to be deter- 
mined only by its past course: 

"The contour of the extended or predicted portion of the resulting curve is 
fully determined by the past population figures, rather than by the judge- 
ment of the estimator. This very greatly reduces the play of personal 
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judgement in making predictions. The result has a dangerous fascination 
because the prediction seems to be growing out of the past and to be an 
inevitable statement of what the past implies for the future. Actually, 
however, the personal element is by no means absent, for in the prelimi- 
nary work of fitting the equation to the observed data judgement and 
opinion play a considerable part." (Adams et al., 1929, p. 110) 

Adams, the author of this citation, was a regional planner made fa- 
mous in the world of urban planners by his plan of New York and environs 
in 1928. This was the first regional plan made along the lines of the "sur- 
vey before plan" concept which originated with the Scottish biologist 
Patrick Geddes (1854-1932). Geddes laid down the principle that no re- 
gional or city plan was to be made without thorough "preliminary plan- 
ning research", that is without a socioeconomic and demographic survey. 
Adams's plan of New York became exemplary. It greatly influenced the au- 
thors of the well known General Extension Plan of Amsterdam of 1935 
and of the innovative population forecast that underlay it. Positivist advo- 
cates of the "survey before plan" approach were convinced that, if applied 
well, it would result in a good urban or regional plan. The core of most 
surveys consisted of an investigation of past population trends and of a 
prediction of future population size, composition, and the resulting hous- 
ing demand (de Gans, 1999a). 

Adams spoke of a "dangerous fascination" with the logistic ap- 
proach. The passage quoted above gives an excellent idea of the impres- 
sion made at the time by the logistic growth approach. It helps to 
understand why the demographic approach to the calculation of the future 
size of population seemed to have difficulty competing with the logistic 
one. This is the subject of the following sections. 

I. The re-invention of the law 
of logistic population growth 

Adams had asked different teams of experts to forecast the popula- 
tion of New York and its region. One of these teams was that of Raymond 
Pearl and Lowell J. Reed, two professors at Johns Hopkins University in 
Baltimore, who in 1920 had introduced a new approach to the calculation 
of the future size of the population, the so called logistic growth approach. 
The calculations of Pearl and Reed made in 1923 for Adams's survey of 
New York rested on a mathematical theory based on a biological argument. 
The theory stated that 

"[...] there is a limit of population prescribed by economic forces such as 
food supply [...]; second, that when the rate of growth begins to retard, it 
will show a smooth curve similar but opposite to the curve for the earlier 
observed years; and third, that the growth of the city is dependent on a 
large number of interplaying forces, the future effect of which may be de- 
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termined from the results of their action in the past." (Adams et al., 1929, 
p. 110) 

Raymond Pearl, the man behind the new approach, was an American 
geneticist who was attempting to bring the science of population into the 
domain of biology. From the point of view of Pearl's theory of population 
growth, the influence of social and economic factors was always of a sec- 
ond-order kind. These factors could affect population growth only by op- 
erating through fertility, mortality and migration, which Pearl considered 
to be the three first-order variables, or primary biological forces(l). He was 
unwilling to see population growth as the product of a unique historical 
context. Of course, he knew that there were various environmental factors 
at work, such as the food supply, the economic situation in general, and 
social forces of various sorts in particular; but it should always be kept in 
mind "that these are all secondary factors from the biological point of 
view" (Pearl, 1927, p. 22). These factors set a limit on the ultimate popu- 
lation size, but their action could not be assumed to be constant in the fu- 
ture. According to Adams (1929, p. 110), Pearl and Reed did not presume 
to make predictions that would hold if radically different conditions af- 
fecting population growth arose, or if social and economic forces resulted 
in a new alignment. In making a forecast for an urban population, they 
simply postulated that it would also tend to develop along the lines of the 
logistic function. 

Pearl gave a new impulse to the waning nineteenth-century 
Malthusian belief that the size of population is governed by a natural law. 
Malthus had posited that at a constant growth rate the population would 
increase exponentially. Demographers have criticized Malthus for the ab- 
stract universalism of his laws (Schofield and Coleman, 1988, p. 8). 
Malthus himself had been content to build conceptual models. Aware of 
their limitations, he did not expect them to prove universally applicable 
(Wrigley, 1988, p. 48). He did not consider whether populations actually 
grow at uniform rates over an indefinite period of time, nor whether the 
rate of increase is itself subject to change. Nor was he primarily interested 
in a law of growth. In his view, population tended to increase faster than 
subsistence, and thereby produce unsustainable results, whatever the rate, 
and regardless of whether the rate was constant or variable (Wolfe, 1928, 
pp. 677-678; also Ries, 1921). If the passion between the sexes was taken 
as a constant, it was safe to assume a tendency of populations to grow ex- 
ponentially (Wrigley, 1988, p. 53). 

Economists of the nineteenth century were not inclined to inquire 
whether the growth rate of the population was constant or not. They were 
mostly interested in the effects of population increase rather than in its 
modalities (Wolfe, 1928). The assumption of a constant geometrical 
growth provided them with an instrument to calculate the doubling time of 

(l) Pearl does not consistently call migration a "biological" force. Elsewhere, he merely 
considers it a primary variable affecting the growth of human populations. 
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a population(2). In the course of the nineteenth century Malthus's theory 
had gradually been accepted as a true law of population growth, though 
not always in a very rigid way. If population growth was determined by a 
natural law, then one could be confident of its future course. As long as 
this could be believed, official statisticians had no objection to accepting 
that the computation of the future size of population belonged to the do- 
main of statistics. Such calculations would not undermine public trust in 
the reliability of the statistics produced by their statistical offices, which 
were their main concern. 

The concern had its roots in the old adage of the Statistical Society 
of London, formulated in 1834, that the Society had been established for 
the single purpose of "procuring, arranging and publishing statistical 
facts"(3). The adage became a guiding principle for many statisticians and 
statistical offices in Europe until well into the twentieth century. In the 
Netherlands, for instance, both the Amsterdam Bureau of Statistics 
(founded in 1894) and the Central Bureau of Statistics (founded in 1899) 
refrained from the business of population projections until the 1950s (de 
Gans, 1999b). The same guiding principle led J.H. van Zanten, the director 
of the Amsterdam Bureau of Statistics, to intervene in the discussion of 
the consequences of the continuing decrease of the birth rate of the main 
European countries at the 1930 Session of the International Statistical In- 
stitute in Tokyo. By demanding an official statement from the Board of ISI 
against population forecasting by statisticians and statistical offices, van 
Zanten succeeded in diverting the attention of his fellow statisticians from 
the issue at stake in favor of that of the responsibilities of the statistical 
community (de Gans, 1999a, pp. 108-111). 

The "Malthusian law of population" permeated some influential 
German textbooks on city planning and architecture of the late nineteenth 
century (Baumeister, 1876; Sttibben, 1890), and through these textbooks it 
influenced the practice of town planning in the Netherlands (de Gans, 
1999a). Baumeister, for instance, was convinced that the growth of the 
population of big cities was governed by a geometrical law. He knew also 
that the law was not applicable in a general sense. From his empirical 
study of the growth of population of the most important cities of Germany 
in the period 1843-1871 he had learned that in some cities population 
growth had been slower than in others, and that sometimes it had even 
been interrupted. Forecasting the future development of population was, 
therefore, a problematic affair. Because the purpose of city expansion 
plans is to provide for the future, Baumeister advised to develop an ap- 
proximate law of population growth from an analysis of statistical data 

(2) The concept of the doubling time of population continues to influence demographic 
thinking to this day, as demonstrated by the title of an article by Lutz, Sanderson and Scherbov 
(1997) in Nature: "Doubling of the world population unlikely". 

(3) "The Statistical Society of London has been established for the purposes of procuring, 
arranging, and publishing all facts calculated to illustrate the Condition and Prospect of Society" 
(Prospectus of the Statistical Society of London, as quoted in De Mast, 1998, p. 35.) 
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from the past. If necessary, the approximation could be modified, for it 
could not be taken for granted that the growth rate would remain constant. 
Once the growth rate was determined, however, the doubling time of the 
population, which was to serve as the time horizon of the municipal exten- 
sion plan, could be calculated. Sttibben held similar views on urban popu- 
lation growth. Population increase being the main reason for the extension 
of existing cities and the building of new ones, he advocated a prudent use 
of the law of geometrical growth and of the calculation of the doubling 
time of city populations in particular. 

Adolphe Quetelet was not at all convinced that the growth rate of 
populations was necessarily constant. He asked his compatriot, the 
Belgian mathematician P.F. Verhulst, to take up the question of the mode 
of population increase. In 1838, nine decades before Pearl and Reed, 
Verhulst "discovered" the mathematical formula of logistic growth 
(Verhulst, 1838; Wolfe, 1928; Dupaquier and Dupaquier, 1985). Half a 
century later, Price Williams questioned the practicalities of Malthus's law 
in a study of the increase of the population of England and Wales by 
stating that is was not necessary to refer to the checks on the increase of 
population resulting from the limited area for food production in the coun- 
try. Things had changed since Malthus's time, through the large improve- 
ment of transportation resulting from steam navigation. He saw practically 
no limit to the area from which the food supplies of the United Kingdom 
could be obtained, so long as cheap and rapid communication with the 
great producer countries of the world was assured (Price Williams, 1880, 
p. 471). In France Leroy-Beaulieu held similar views at the time (Tapinos, 
1999). 

In the latter part of the nineteenth century it became gradually clear 
that Western population growth rates did not follow the Malthusian geo- 
metrical/exponential curve. Fertility started to decline almost uninterrupt- 
edly in most Western countries from about 1870, although absolute 
population growth continued to be high for a while. The decline of fertility 
in general, and its differential decline along social class lines in particular, 
fuelled social Darwinist thinking and resulted both in the eugenics move- 
ment and the development of mathematical statistics by the fathers of the 
movement, Galton, Pearson, Fisher and others. 

1. Social Darwinism and the Eugenics Movement 

The influence of Malthus has long been recognized not only in de- 
mography and economics, but also in the biological sciences through its 
contribution to the development of evolutionary theory by, among others, 
Darwin; its mathematical formulation by R.A. Fisher in 1930; and in the 
context of the regulation of animal populations, the work of Lack in 1954 
(Schofield and Coleman, 1988, p. 8). In the emerging discipline of demo- 
graphy, Malthus's influence began to wane in the last decades of the nine- 
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teenth century, for it appeared that the forerunners in reducing the number 
of their offspring were the upper classes of society, and not the lower 
classes in which Malthus had placed his hopes (Soloway, 1990; 
Noordman, 1991/1992). The fertility reduction in the upper classes re- 
sulted in two related, though not identical, fears expressed by a heteroge- 
neous group of writers, scientists and politicians. Within nations, an 
imminent eclipse of the elite was feared because the lower classes ap- 
peared to be the most prolific while the upper classes reduced their fami- 
lies; between nations, there was a fear of miscegenation and "pollution" of 
the sub-fertile indigenous populations by immigrants from more prolific 
nations. 

The observed differential decrease of fertility affected the belief in 
Darwin's theory of evolution. At the end of the nineteenth century, the so- 
cietal impact of Darwin's theory had gone much farther than its theoretical 
foundations could account for, presumably because of its prestige as a 
fruit of natural science. The theory turned into a metaphor of societal evo- 
lution, known as social Darwinism. Social Darwinism was founded on the 
belief that social development, the progress of society, was also deter- 
mined by natural selection through the struggle for life (Noordman, 1991/ 
1992). 

Some social Darwinians, including Francis Galton, the father of the 
eugenics movement, became convinced that nature could no longer be 
trusted to take care of the improvement of the human race according to the 
principle of "the survival of the fittest," and that this had become a task for 
mankind itself. Although they did not question the validity of Darwin's 
theory of evolution, the course of demographic change led them to doubt 
the success of its operation and resulted in a pessimistic vision of society. 
The improvement of the probabilities of survival of people in poor health 
brought Galton to the conclusion that, as fitness was no longer a condition 
for survival, mankind was degenerating. He was concerned that high fertil- 
ity was no longer a characteristic of the leading classes, which were 
thought to be the "fittest" in society. He was convinced that intelligence 
and other mental qualities were determined by heredity and that nature 
was superior to nurture. Progress required scientific control over human 
reproduction. The "fittest" members of society could be encouraged to 
marry and reproduce if given the right incentives (Kingsland, 1988, 
pp. 184-185). 

Galton saw that eugenics needed a solid scientific basis if its pro- 
gramme of social engineering was to be accepted (Kingsland, 1988, 
p. 187). In the wake of Galton, Karl Pearson, his protege and successor as 
the leading British authority on mathematical biology and eugenics, be- 
lieved that if human evolution was to be controlled scientifically, the cen- 
tral concepts of natural selection and heredity had to be defined 
objectively, that is quantitatively. He considered his research into human 
variation and heredity to be thoroughly objective because its method was 
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mathematical, even though the results of the research clearly supported the 
eugenics agenda. A similar link between scientific theory and eugenics can 
be seen in the research of Pearson's successor, Ronald A. Fisher, whose 
work was important in effecting a synthesis between Darwinian theory and 
Mendelian genetics in the 1920s (Kingsland, 1988, p. 188). 

2. The logistic curve and its attraction 

Interest in eugenics had stimulated the biological analysis of popula- 
tion growth. The question of whether populations actually behaved ac- 
cording to the law of geometrical growth was highly relevant to the 
debates taking place during the 1920s concerning the eugenic implications 
of differential growth rates. Pearl was not a fervent advocate of eugenics. 
He had come to the conclusion that the growth rates of Western popula- 
tions were not following the Malthusian exponential curve, but were level- 
ling off and tended to follow an S-shaped curve, which he called the 
"logistic curve". He suggested that the logistic curve, which had proved to 
be a perfect fit of observed past population growth in several countries(4), 
was actually a law of growth, comparable to the laws of Kepler and Boyle. 
In his own words: 

"The net result of the first, or mathematical attack, upon the problem of 
population growth is to show that, with simple postulates as to the rela- 
tions between the two first-order variables, birth rates and death rates, 
and the second-order variable, density of population, and without consid- 
eration of any other variables whatever, we are led rigorously to the con- 
clusion that under these postulates the growth of population must 
necessarily follow that type of curve (the logistic) which is empirically 
found to describe the growth of actual populations of widely diverse or- 
ganisms."(Pearl, 1927, p. 29). 

In Pearl's view the logistic law was universally valid and depended 
upon an underlying biological mechanism, namely the inhibition of fertil- 
ity by increased population density (Kingsland, 1988, p. 189; Soloway, 
1990, p. 254). Biological populations, including human populations, had a 

self-regulating (homeostatic) propensity. From this point of view he saw 
the decline of population as a natural and beneficial result of urban over- 
crowding(5). 

(4) Pearl (1927, p. 26) refers to Sweden, the United States of America, France, Austria, 
Belgium, Denmark, England and Wales, Hungary, Italy, Norway, Scotland, Serbia, Japan, Java, 
the Philippine Islands, Baltimore City, New York City and the world as a whole. 

(5) In this, Pearl followed Galton, Pearson and Fisher. Driven by an interest in eugenics 
and, consequently, genetics, these men had developed "biometry", a branch of mathematical biol- 
ogy, which was seen (by Galton) as "the application to biology of modern methods of statistics" 
or (by Fischer) as "the active pursuit of biological knowledge by quantitative methods" 
(Edwards, 1998, p.157). It was the beginning of mathematical statistics as well. Pearl's ambition 
was to develop a separate branch of mathematical biology, the "biology of groups". This was 
based on the conviction that populations obey a biologically grounded law of growth (Kingsland, 
1988, p. 189). 
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Not for decades had a contribution to the theory of population com- 
manded the attention that Pearl's logistic formula received. Adams's fasci- 
nation is only one out of many examples of the impact of the logistic 
curve(6). A contemporary, A.B. Wolfe, gave three explanations for its pop- 
ularity: Pearl's prominence as a biometrician whose logistic formula was 
in line with statistical fashions; the extraordinary development of mathe- 
matical statistics, statistics being applied to all sorts of problems; and the 
new interest of biologists in human populations. The logistic "law" of 
population growth seemed to free twentieth-century society from the 
Malthusian fear of overpopulation. Wolfe blamed contemporary mathe- 
matical statisticians, whether in the natural or the social sciences, for rea- 
soning too readily from a frame of mind in which empirical formulae were 
tacitly regarded as the laws that govern social phenomena. In doing so, 
they had brought a kind of "mystical virtue" to the logistic equation and 
its constants (Wolfe, 1928, pp. 679-680). 

Neo-Malthusians were not over-enthusiastic about Pearl's law of lo- 
gistic population growth, because of its underlying homeostatic implica- 
tions. It suggested that a decrease of the growth rate was an automatic 
biological response to increasing population density. In consequence, birth 
control had no effect on population decline. The "contraceptive hypothe- 
sis" was therefore advanced as an alternative to Pearl's logistic hypothesis 
(Kingsland, 1988, p. 190). Some eugenicists were not enthusiastic either, 
for adherence to Pearl's theory implied a degree of complacency toward 
population growth. Although Pearl was convinced that heredity rather than 
environment played the main role in producing intellectual superiority, he 
suggested that the lower classes were able to produce superior individuals, 
who, given an opportunity for social mobility, would become valuable 
members of society. In his view there was no need to fear the high repro- 
duction rate of the lower classes (Pearl, 1927). 

3. Contemporary criticisms 

Adverse criticisms of the Pearl-Reed formula came from three differ- 
ent directions(7): from mathematicians and statisticians who saw defects in 
Pearl's mathematics of curve fitting; from economists who objected to the 
attempt to reduce a phenomenon so deeply influenced by human motiva- 
tion and changing social environment to a mathematical formula; and from 
those who believed that general theory should rest on cultural premises. 
For the latter group, it had to be ruled out that a single factor could cause 

(6) In the Netherlands, for instance, 't Hooft (1929, p. 54); Lewandowski and van Dranen 
(1933). 

(7) For overviews of adverse criticisms, see Wolfe (1928); Hiller (1930). See also the suc- 
cessive discussions on the merits of the logistic approach at the Annual Meeting of the Royal Sta- 
tistical Society in 1924 (Discussion, 1925, pp. 76-90) and at the World Population Conference of 
Geneva in 1927 (Sanger, 1927, pp. 39-59). 
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varying rates of growth; any valid theory would have to involve distinctive 
types of causal factors for different social groups, and assume that varied 
combinations of material and nonmaterial cultural elements might account 
for observed trends in statistical data, which measured but did not explain 
the processes involved. 

II. A competing approach: 
The emergence and diffusion of demographic 

forecasting methodology 

Adverse criticism came also from the advocates of a competing ap- 
proach to the calculation of the future size of population, that was later 
called the Cohort-Component Projection Model (CCPM). The foundations 
of the demographic method(8) were laid by the English economist Edwin 
Cannan in 1895, although the greater part of the underlying analytical-de- 
mographic apparatus had been developed long before. His rudimentary 
CCPM approach was the beginning of demographic forecasting. A century 
after its first appearance, the method is still widely used at the beginning 
of the 21st century, although it has now lost its predominant position as 
the standard projection model(9). 

Like the logistic curve, the demographic approach was re-invented in 
the 1920s. The focus was first on understanding the mechanism of popula- 
tion dynamics: How do the separate components of population growth 
contribute to total population growth? What is the part played by the inter- 
action of population composition (age-sex structure) and the various 
growth components (mortality, fertility, migration)? The next task was to 
understand the interaction between socioeconomic and demographic proc- 
esses and, in the case of long-term projections, form a view (theory, ex- 
pectation, belief) of where future population development is headed. In its 
simplest form, demographic forecasting consists of the calculation of the 
future size of population on the basis of extrapolations of the time series 
of the crude birth and death rates (component projections); in a more elab- 
orate form it consists of calculations based on an initial population by age 
and sex, and on the extrapolation of observed time series of age-specific 
rates (occurrence-exposure rates) of the components of population growth: 

(8) Dutch interwar population forecasters distinguished between a "demographic" and an 
"economic" method. The latter was directed at the estimation of future migration at the urban and 
regional levels in particular. Urban and regional population forecasters preferred the application 
of the economic method but practicalities of time and money, as well as the complexity of its ap- 
plication, imposed the continued use of the demographic method (de Gans, 1999a, ch. 7). 

(9) An interesting overview of the strengths and weaknesses of the cohort-component pro- 
jection model (CCPM) and an explanation of why demographers hold on to the use of CCPM is 
given by Burch (1999). 
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mortality rates, fertility rates and eventually -particularly at the urban 
and regional levels-migration rates. 

The cohort-component projection methodology was developed be- 
cause of a dissatisfaction with the standard geometrical law approach. 
New insights were derived from the increasing number of available time 
series of population statistics that undermined the belief in a constant 
growth rate and, consequently, in the law of geometrical growth. In its 
stead came the disquieting conviction that the future of population was 
open to speculation. G.B. Longstaff (1891) pointed out that keeping the 
rate of increase of the previous decade equal to that of the next decade, as 
England's Registrar-General was doing, implied that a number of contrib- 
uting causes, each one of which was known to vary, would combine to pro- 
duce a constant result. Cannan (1895, p. 508) showed that the continued 
use of the geometrical method would lead to bizarre situations. The geo- 
metrical method of estimating future population was also under discussion 
elsewhere than in England. C.L. Wilbur, the Head of the Division of Vital 
Statistics of the Department of the State of Michigan (USA) wrote to 
Cannan in 1898 that he thought it mathematically absurd to employ the 
geometrical system, with its fundamental postulate of increasing numbers, 
when successive censuses demonstrated clearly that the decennial rate of 
increase was decreasing. "The result is a series of 'faults' at the close of 
the successive decades that in no wise exist in the statistics themselves" 
(Wilbur, as quoted in de Gans, 1994, p. 346 fn. 28.) 

1. Emergence and diffusion of demographic 
forecasting in the 1920s 

Cannan's new approach rested on the principle that the direction of 
future population change can be reliably predicted from the interaction of 
population structure, as recorded by ten-year age groups in a census, and 
cohort survival ratios computed from the comparison of age groups in suc- 
cessive censuses of England and Wales (Cannan, 1895; for a discussion: 
de Gans, 1994). The success of such an approach was demonstrated by an- 
other pioneer of the first generation of modern population forecasters, 
Harald Westergaard (1908). The formal foundations of population dynam- 
ics were laid at about the same time by Alfred Lotka (1907) as he began to 
develop stable population theory (Dupaquier and Dupaquier, 1985). 

The new approach enabled Cannan in 1895 to demonstrate that an 
imminent non-catastrophic end to further growth of the population of 
England and Wales was likely, and helped Westergaard to present to an au- 
dience of statisticians at the 1907 Session of the International Statistical 
Institute in Copenhagen an impressive prediction of what was later to be 
called the demographic transition, as well as a discussion of the conse- 
quences of regional differences in the pace of that transition in Europe in 
terms of the aging of the labour force and the composition of the migration 
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flow from Europe to the United States of America (Westergaard,1908)(10). 
Using a component approach based on sound demographic analysis, 
Fahlbeck (1905) forecasted a continued decline of fertility, and showed 
that this could ultimately result in a negative growth rate at the end of the 
twentieth century. 

Demographic forecasting took off in earnest during the 1920s 
through the activities of a new generation of methodological innovators. 
The literature on the history of modern population projections often con- 
siders that the English statistician A.L. Bowley was at the origin of the 
(re)emergence of cohort-component projections after World War I (de 
Gans, 1999a). Bowley was a former student of Cannan at the London 
School of Economics and Political Science and he had been impressed by 
the diagram that underlies Cannan's forecast of the population of England 
and Wales. With his 1924 projection Bowley wanted to work out the future 
age distribution and size of the population under the clearly defined hy- 
potheses of a constant number of births and of unchanged death rates. No- 
where did he imply that such constancy was anticipated; he merely said 
that it was interesting to inquire what birth rate was necessary to prevent a 
decrease of population, and what the ultimate age distribution would be in 
a population in which the number of births was constant and the death 
rates stationary (Discussion, 1925, pp. 80-81). Bowley wanted to contrib- 
ute to the public discussion on the consequences of the observed decrease 
of fertility in Great Britain by applying stable population theory. As would 
become customary in European projections during the interwar period, in- 
ternational migration was not taken into account, and the actual future 
population size would always be less than the calculated one because emi- 
gration was left out of the computations. (An immigration surplus was un- 
thinkable then.) Bowley concluded that with the level of the birth rate of 
the years 1921-1923, the population would ultimately decrease, unless the 
death rate fell further (Bowley, 1924). 

Because Bowley's projection was featured prominently in the discus- 
sions on the best and most reliable methods to calculate future population 
size that took place at the 1924 Annual Meeting of the Royal Statistical 
Society and at the 1927 World Population Conference, it is understandable 
that his contribution is given an eminent position in the history of projec- 
tions. It is less known that better and more sophisticated forecasts were 
made independently in other countries, particularly the Netherlands, at 
about the same time or even earlier(ll). From the point of view of the intel- 
lectual history of CCPM forecasting, Dutch national population forecast- 
ers such as Oly in 1924, Wiebols in 1925 and 't Hooft in 1926 occupied 

(10) Even the process of sub-urbanization and its consequences were addressed. 
(ll) Strumilin (Soviet Union) may have made a CCPM-like projection as early as 1922. 

Early projections were made in Sweden by Cramer in 1925 and Wicksell in 1926; in the United 
States by Lotka in 1925 and Whelpton in 1928; in Italy by Gini in 1926, followed by Felici Vinci 
in 1927; in Germany by the Statistisches Amt in 1926; and in France by Alfred Sauvy in 1928 and 
1929 (de Gans, 1999a, pp. 96-97). 
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the vanguard of the innovation movement together with Bowley (de Gans, 
1999a). As was the case with Bowley, population forecasting in the 
Netherlands focused on the future size of the national population. The mo- 
tivation of the Dutch forecasters came from the need to give a sound ob- 
jective, empirical, and non emotional foundation to the national debate on 
the population problem(12). The debate originated in the fear of overpopu- 
lation among leading Dutch economists, in the face of the persistence of a 
high growth rate of the Dutch population in the years after the First World 
War and a bleak economic outlook in the early 1920s (van Praag, 1977). 

The 1924 forecasts of Bowley and Oly are strikingly similar. In 
terms of modelling there are hardly any differences. Both started from sta- 
ble population theory. In both forecasts life table probabilities of survival 
were used, which was an innovation in comparison to Cannan who had 
used "survival-in-England-and-Wales" ratios (de Gans, 1994). The differ- 
entiation between the male and female parts of the population too was a 
novelty. With respect to fertility both started from the assumption of a 
constant future number of births. Oly was also interested in getting an idea 
of the range of future population sizes by calculating a lower variant as 
well, assuming a decrease of the birth rate from 26 to 18 per thousand in 
the next 40 years. In doing so he was the first to calculate alternative fu- 
tures of the Dutch population (de Gans, 1999a, pp. 94-95). 

Wiebols went a few steps further in the development of CCPM meth- 
odology. Starting from the age/sex structure of the most recent population 
census he assumed dynamic survival rates and general fertility rates. He 
would have preferred to use age-specific fertility rates but was not able to 
do so because the required data were not available in the Netherlands. 
Wiebols even developed the theoretical structure of an urban population 
forecasting model where marital status and in- and out-migration were ac- 
counted for (de Gans, 1999a, p. 27). Further methodological innovations 
were initiated by city planners during the 1930s, as part of their search for 
a better socioeconomic foundation for city expansion plans. This resulted 
in the impressive forecasts of van Lohuizen and Delfgaauw for Amsterdam 
(Grondslagen, 1932) and Angenot for Rotterdam (1934). They demon- 
strated that hypotheses on migration could easily be incorporated into the 
CCPM approach. Angenot was the first forecaster in the Netherlands, and 
perhaps in the world, to introduce a matrix notation and matrix mathemat- 
ics into population projections, in the presentation of results for the male 
and female immigration surplus population (Angenot, 1934). In principle, 
his simplified matrix approach lent itself to further specification for urban, 
regional and national populations, but it lacked the clarity and transpar- 
ency of Leslie's model (de Gans, 1999a, p. 209). In terms of formal mod- 
elling the CCPM approach would reach its apex in 1945, when P. H. Leslie 

(12) Basically, the debate in the Netherlands on the population problem focused less on the 
issue at stake, namely the considerable population growth, than on the moral and ethical implica- 
tions of neo-Malthusianism with respect to the limitation of family size. 
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noted that the cohort-component forecasting model could be written as a 
system of simultaneous linear equations, presented compactly as a matrix 
multiplication (Willekens, 1990, p. 19). 

2. The fear of speculation 

The shift to demographic forecasting, whether mere component or 
CCPM-like forecasting, at the turn of the nineteenth century implied a loss 
of confidence in the apparent certainty provided by the geometric law of 
population growth. There are several indications of an unwillingness to re- 
nounce the belief in the law of exponential population growth and to ac- 
cept an approach based on the knowledge of population dynamics, i.e. the 
interaction of population composition (age-sex structure) and the age-sex 
specific components of population change. The indications date as far 
back as the time of the first emergence of demographic forecasting and can 
be found among economists, statisticians and actuaries. The Registrar 
General's Office of England, for instance, stubbornly persisted in using 
geometrical growth methodology, ignoring a growing number of signs that 
the hypothesis of a constant rate of population growth did not conform to 
reality (Cannan, 1898). Both Cannan (1895) and Westergaard (1908, 
p.104) referred to the difficulty the statistical and actuarial establishment 
had to accept the fact that there was no such thing as a law of population. 
C. A. Verrijn Stuart, the leading statistician of the Netherlands, thought it 
necessary to state explicitly that there was no fixed, unchanging law of 
mortality (Verrijn Stuart, 1910, pp. 268-287; 1928, p. 364). In France the 
distrust in the existence of a Malthusian law of population growth had im- 
portant consequences. The lengthening time series of vital statistics dem- 
onstrated that the growth rate was not constant, and it was no longer 
possible to make accurate calculations of the doubling time of population. 
For that reason Jacques Bertillon, the leading French statistician and de- 
mographer of his time, concluded that it was better not to try at all to pre- 
dict the future. Population forecasting was completely abandoned until the 
late 1920s (Lachiver, 1987, p. 39). Because of this negative attitude France 
played no part in the methodological innovation in forecasting until the 
late 1920s. 

The ambivalence with respect to demographic predictions is reflected 
in the reception by fellow statisticians of Westergaard's predictive sce- 
nario of the demographic transition in Europe. Verrijn Stuart, for instance, 
was impressed by the imaginative qualities of Westergaard's contribution 
but he dismissed it because of its speculative character (Verrijn Stuart, 
1910, pp. 286-287). Only much later, when longer time series of birth and 
death rates were available and demographic forecasting had become com- 
mon practice among statisticians and even in statistical offices, did Verrijn 
Stuart start to mitigate his harsh opinion of 1910 by speaking of the 
"somewhat speculative nature" of Westergaard's paper (Verrijn Stuart, 
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1928, p. 344). The ambivalence is also reflected in the views of the pio- 
neers themselves, who were firmly convinced of the contribution of their 
analytic approach to future population development, but at the same time 
were overzealous in emphasizing the speculative quality of their efforts. 
Cannan made it quite clear that he had no desire to put his reputation at 
stake by prophesying that the growth of population would follow exactly 
the line resulting from his calculations. He merely intended, so he pro- 
fessed, to show the direction of the development of future population, 
though his confidence rested on the conviction that his line was more 
probable than the one laid down by the "official" method of the Registrar 
General's Office. Fahlbeck considered his graph of the observed and ex- 
trapolated birth and death rates a mere conjecture, "a prognostic". Wester- 
gaard's use of the term "horoscope" speaks for itself. Many years later 
Kuczynski concluded that at its best the result of a projection could be 
seen as "a reasoned guess" (Kuczynski, in Honey, 1937, supplement: "Ab- 
stract of the discussion"). In fact, accentuating the speculative character of 
demographic projections was a common element in all the innovative fore- 
casting efforts of the first decades of the twentieth century. 

III. Logistic law versus demographic speculation 

It is not unrealistic to characterize the process of emergence, interna- 
tional diffusion and acceptance of cohort-component population projec- 
tion methodology and its application in planning as a success story. This is 
completely at odds with the impression one might get from the mere study 
of the discussions on the future size of population at the influential Annual 
Meeting of the Royal Statistical Institute in London (1924) and at the 
World Population Conference in Geneva (1927). On these occasions there 
was a direct clash of opinions between adherents of the logistic and the 
demographic approaches. 

The confrontation took place against the backcloth of a temporary 
rise of fertility in the years following the war, and of the gloomy economic 
conditions in Europe resulting from the devastations of war and the long 
term effects of the Treaty of Versailles which had formally ended World 
War I (Skidelski, 1992). For a while the fear of overpopulation was loom- 
ing. When at the end of the 1920s the resumption of the drop in the birth 
rate had become manifest, the opposite fear emerged, that of population 
decrease and even race suicide. The fear acquired momentum after the 
publication of Kuczynski's work on The balance of births and deaths 
(1928), which caused great shock in Western societies. By applying the 
concept of Net Reproduction, Kuczynski demonstrated that the major na- 
tions of Europe, France, Germany and England, were no longer reproduc- 
ing themselves, and that population decline was at hand, leading to the 
prospect of extinction. Nearly all of the literature of demographic future 
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studies in the 1930s, whether scholarly or popular, was based in one way 
or the other upon Kuczynski's Net Reproduction Rate (Soloway, 1990, p. 
234). The seed of the ensuing race suicide panic in England had already 
been planted by Bowley's cautious projection of 1924, from which he con- 
cluded that a decline of the population was imminent (Bowley, 1924)(13). 

Pearl's logistic "law" found many advocates in the 1920s; among 
them were eminent mathematicians, statisticians and biologists. This is 
not surprising in itself, because the logistic equation had been shown to fit 
past population growth quite well for several countries. It was also a con- 
vincing model of what is happening to biological populations in general 
and human populations living under specific economic conditions in par- 
ticular. The logistic law seemed much more realistic than the law of geo- 
metrical growth. Moreover, to those living under conditions of high 
population growth the homeostatic character of the logistic model opened 
the possibility of a brighter future than the bleak vision of traditional 
Malthusianism, at least for those who were open to optimism. Experts 
from the biological sciences demonstrated that the Malthusian demons of 
overpopulation (war, pestilence and starvation) were not necessarily lurk- 
ing at the end of the demographic road. Populations could take care of 
themselves by keeping their growth in balance with the means of existence 
in a different way. This state of mind is convincingly demonstrated by a 
question that was raised by one of the participants in the discussion that 
followed Pearl's presentation at the World Population Conference of 1927, 
namely whether Professor Pearl considered that his theory, and the data 
available to him, gave him reason to suppose that the population of a given 
area may come to decline 

"in a relatively orderly manner without catastrophes such as famine or 
war, because if, I say deliberately if, any regions of the world are over- 
populated, we must undoubtedly hope that their population will decline in 
that manner rather than catastrophically." (J. B. S. Haldanc, in: Sanger 
(ed.), 1927, p. 39). 

Pearl answered that the clearest possible evidence existed that at var- 
ious times and places in the past history of the world there had been grad- 
ual and non-catastrophic declines in the numbers of certain populations, 
but it was a mistake to suppose that catastrophes fell outside the scope of 
the logistic theory of population (Pearl, in Sanger (ed.), 1927, p. 55). 

1. The concept of law: Two interpretations 

It is easy to understand why the public impact of the belief in the 
new law of logistic population growth was so considerable. However, be- 
cause the concept of "law" is not an unambiguous one, some explanation 

( 3) The anxiety with respect to the future of the population resembled the panic of two 
generations earlier at the time of Cannan's 1895 forecast of the population of England and Wales 
(Soloway, 1990, p. 232). 
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and elaboration are in order. We start from an interesting discussion of the 
concept given by a contemporary, the French sociologist Bouthoul (1935, 
pp. 222-223). In his view forecasting and scientific law are conflicting 
concepts. They stem from two different interpretations of the concept of 
law and lead therefore to two different views of forecasting and of the role 
of the forecaster. 

In the first, rather naive interpretation, the concept of scientific law 
describes a uniform development which takes place according to a pre- 
existing plan. This notion of a universal law of nature is associated with 
science at least since the seventeenth century and it is still taken for 
granted in much of twentieth-century philosophy of science. Giere (1999, 
p. 23) holds that the original view of science as discovering universal laws 
of nature had its basis in the actual practice of science, but was imported 
largely from theology. According to theology God had laid down the laws 
of nature and human conduct. The task of the natural philosophers was to 
discover these laws, which were of course universal. In spite of its theo- 
logical origins, the idea of universal laws of nature provided a powerful 
resource for Enlightenment philosophers. If the laws of the universe could 
be discovered by human reason alone, what need was there for priests and 
ultimately for God? (Giere, 1999, p. 24). 

In this view of science, the concept of law implies that the future is 

predetermined, and the task of science is merely to uncover what has al- 

ready been set forth. Thus, in population forecasting, once the law that 
governs the course of total population is discovered and its mathematical 
expression known, its future course can be determined with certainty and 
almost without the intervention of the forecaster's judgement. It is this in- 

terpretation of the concept of law which underlies the classical approaches 
to forecasting (geometric/exponential as well as logistic), as exemplified 
by the attitude of Thomas Adams (see section 1)(14). 

In the second interpretation given by Bouthoul, a scientific law is a 
relational concept. This view assumes the existence of a relationship be- 
tween two different orders of facts, that is neither arbitrary nor accidental 
and has a more or less permanent character. The combination of two or- 
ders of facts brings about a specific reaction that can be known, specified 
and predicted. Applied to forecasting, the second concept of law means the 
recognition that order exists, but also that no unique, unavoidable direc- 
tion follows from the course of the phenomena involved. A change of di- 
rection results from changes of the interplay of the main influencing 
elements, either by the occurrence of new elements, by the repression of 
existing elements, or by variations of their numbers, intensity, frequency, 

(14) Of course, the concept of law of nature itself is questioned in the current philosophy of 
science. In the view of social constructivism, for instance, the very idea of law of nature does not 
make sense; or the idea makes sense but there simply are no such things; or whether there are 
laws of nature or not makes no difference to an understanding of how science works (Giere, 1999, 
pp. 58-59). 
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and so forth. Consequently, to retain its scientific character, a forecast 
must involve reservations at the very moment it ventures into the domain 
of the future, even if all the relevant factors, facts and influences pertain- 
ing to a phenomenon in a specific field have been inventoried. Such a res- 
ervation is always of the "ceteris paribus" type. 

In this interpretation the concept of "law" is part of what the logical 
positivist view of science sees as the logical structure of the scientific 
method (i.e. the sequence Observations/Facts- Hypothesis-> 
Experiment-Law ->Theory). A law shows a functional relationship be- 
tween two or more kinds of events, but a theory is needed to tell why the 
relationship exists (Casti, 1989, p. 13). Applying this to the study of future 
populations, one cannot make long-term forecasts without a theory of 
where a population is headed in the long run. Examples of such theories 
are the demographic transition theory or the theory of demographic paral- 
lelism (de Gans, 1999a, pp. 55-59). 

Currently the concept of theory itself is questioned in the philosophy 
of science. The model-based approach to science prefers not to make a 
sharp distinction between a model and a theory. Giere (1999, pp. 167-168) 
for one suggests that if one wants to stay close to actual scientific practice, 
it is better to understand the word "theory" as including both a cluster of 
models and a broad range of hypotheses utilizing these models. He prefers 
therefore to speak of a "constructive realistic approach" to science; "con- 
structive" because it sees models as humanly constructed abstract entities 
and "realistic" because it understands hypotheses as asserting a genuine 
similarity of structure between models and real systems. For Giere, the 
primary representational device in science is not the law but the model, of 
which there are three types: physical models; visual models; and theoreti- 
cal models (Burch, 2001). Starting from this point of view both Malthus's 
exponential growth formula and Pearl's logistic curve are models rather 
than laws or theories, that describe the trajectory of the growth of some 
populations during specific periods of time. 

The distinction between the two interpretations of the concept of law 
is useful, though one should be cautious in attributing the first interpreta- 
tion of the concept to the leading proponents of the logistic approach who 
were directly involved in the methodological discussion: G. Udny Yule, 
who elicited a reaction from Bowley in London in 1924, and Raymond 
Pearl who crossed swords with R.A. Fisher in Geneva in 1927(15). It is eas- 
ier to attribute this interpretation to those adherents who were less well 
versed in the intricacies of science and mathematics(16). 

(15) The main participants in the debate mentioned, Bowley excepted, stood in the tradition 
of the English biometrical school of mathematical statistics and genetics. Pearl and Fisher were 
geneticists. In his younger years Yule had found an inspiring teacher in the geneticist and mathe- 
matician Karl Pearson and had made fundamental contributions to the theory of statistics himself 
(Kendall, 1970). 

(16) See, for instance, fn. 7. 
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2. London, 1924 

At the Annual Meeting of the Royal Statistical Institute in January 
1924, G. Udny Yule delivered the keynote lecture on the subject of the 
growth of population and the factors controlling it. In his lecture he 
demonstrated the goodness of fit of Pearl's logistic curve. Although Yule 
repeatedly stressed that he was not concerned with prediction (Yule, 1925, 
pp. 9, 11), he presented himself as a fervent advocate of the logistic law of 
population growth which he saw as superior to the demographic method 
advocated by Bowley. 

"But the illustrations I give are, I hope, sufficient to show that the law is 
quite capable of representing the growth of a population over what is hu- 
manly speaking a fairly long period of time." (Yule, 1925, p. 22) 

In Yule's view one could safely assume that a population growing on 
a limited territory tended to follow the logistic law. Although he explicitly 
stated that he had no intention whatever of presenting the limiting popula- 
tion values of his logistic curve as prophecies and that he was not con- 
cerned here with prediction, he could not escape the temptation of 
comparing these values with the results of the endeavours of Cannan, 
whom he blamed for having been a false prophet, and of Bowley. The 
comparison brought him so far as to warn against the risks of prediction 
(Yule, 1925, pp. 8-11; Discussion, 1925, p. 80). He concluded that he had 
added little that was actually novel, given the work of Verhulst and, more 
recently, the contributions of Pearl, Reed and others. The outcome of all 
these contributions exhibited the growth of population "as a biologically 
self-regulating process; indeed, a process of which the regulation is extra- 
ordinarily sensitive" (Yule, 1925, p. 40) 

At the December meeting, where the issue of "The laws governing 
population" was discussed again, Bowley deplored that so much promi- 
nence had been given to the logistic equation(17). He acknowledged that 
the logistic method had the merit, and exposed to the danger, of mathemat- 
ical neatness and that it expressed what might be regarded as a fundamen- 
tal law of population that is, that population cannot increase indefinitely 
in a constant geometrical progression(18). Bowley was of the opinion, how- 
ever, that there was no reason a priori to justify the use of the logistic 
function which was "purely empirical" (Discussion, 1925, p. 76). This 
meant, basically, that Bowley blamed the logistic approach for being "data 
driven" instead of "theory driven". In Bowley's view one was asked to ac- 
cept the logistic approach because of one argument only, namely that it 
gave results which were in agreement with the records of certain popula- 
tions. 

(17) From the Proceedings of the Discussion one gets the impression that Yule was not 
present at this meeting. If this is true, there was no direct confrontation between Yule and Bowley 
(See Discussion, 1925). 

(18) Bowley's remark is another example of the impact Malthus's law of geometrical popu- 
lation growth must have had until after World War I. 
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3. Geneva, 1927 

Raymond Pearl took a prominent part in the World Population Con- 
ference. He was one of the key scientists present and delivered the opening 
lecture on "The Biology of Population Growth" in which the curve-fitting 
merit of his logistic method was central (Pearl, 1927). The initiative for 
the organisation of the World Population Conference of 1927 was taken by 
a group of biologists headed by East, Little and Pearl, all well known in 
eugenics circles. But it was in large part to the credit of one person, 
Margaret Sanger, that the conference could be organised. Sanger was a po- 
litically astute advocate of birth control and of the right of women to de- 
termine whether they will bear children, and how many. She had been the 
driving force behind the National Birth Control Conference of New York 
in 1921 and the sixth International Birth Control and Neo-Malthusian 
Conference of New York in 1925. Her successful organization of confer- 
ences was due to the wealth of her husband, her easy access to funds be- 
cause of her many social contacts and, last but not least, to great 
organising ability (de Gans, 1999a). 

The aim of the Geneva conference was to launch an international dis- 
cussion on the population problem and on population science in which 
biologists, physicians, sociologists, economists, statisticians and politi- 
cians would participate. The focus of the conference was the problem of 
the continuing increase of population which was sharply felt by various 
nations and seen as a menace to the future. 

In the discussion following Pearl's lecture the approach of Bowley 
found an advocate in the person of R. A. Fisher (Fisher, in Sanger (ed.), 
1927, pp. 43-46). Fisher began his intervention by stating that Yule's cal- 
culations of the population of England and Wales by fitting a number of 
logistic curves had shown the limitations of the logistic method. Fisher 
granted that the logistic equation provided an excellent curve for the inter- 
polation of total population over short ranges, "provided we have not any 
other important relevant information" (Fisher, in: Sanger (ed.), 1927, 
p. 45). But, so continued Fisher, whilst Bowley's demographic method al- 
lowed for a future decrease of population after a period of increase, the lo- 
gistic did not. Presumably referring to the efforts of Cannan and Bowley, 
Fisher pointed out that population censuses provide relevant information 
on the age structure, an information of greater significance than the popu- 
lation totals themselves. These census data allowed for much more accu- 
rate predictions than those that could be made from any curve (including 
the logistic one) of population totals only and it would be foolish to ignore 
the existence of such data. On the basis of these data one would arrive at 
very different conclusions from those indicated by the logistic curve 
(Fisher, in Sanger (ed.), 1927, p. 45). 

In fact, Fisher suggested to concentrate on the study of population 
dynamics as the cause of changes in total population size. One recognises 
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in Fisher's argument the dilemma between modelling for strictly scientific 
purposes, directed at the understanding of the processes of future popula- 
tion change, and applied forecasting where the main issue is to make 
extrapolations that fit observed trends as accurately as possible. Pearl de- 
fended himself by answering that Fisher had mainly addressed the use of 
the simple logistic curve for predicting the future growth of a given popu- 
lation, while he, Pearl, in his specific example of the population of 
England and Wales, had only claimed that these populations had closely 
followed the logistic curve so far as their accurately recorded history 
went. This was a simple statement of fact, which was very different from 
saying that these populations would in the indefinite future continue to 
follow the same particular logistic path. He denied having ever been guilty 
of so rash a prophecy. He had always felt compelled to take the position 
that, if and when there was clear evidence that the conditions which gener- 
ated particular logistic curves changed, it would be necessary to examine 
all the data anew to see whether the whole recorded growth of the popula- 
tion could be described by a different logistic curve, or whether it would 
then be necessary to resort to some entirely different form of mathematical 
representation of the facts. Pearl granted that Fisher was right in his criti- 
cism that the simple logistic curve did not account for population growth 
followed by a decline (Pearl, in: Sanger (ed.), 1927, pp. 55-56). 

Given our knowledge of the success of CCPM in becoming the new 
standard method of population projection, we would expect it to have 
found a number of advocates in the discussions of 1924 and 1927. This 
was only partially the case. In London, T.H.C. Stevenson of the Registrar 
General's Office, who opened the discussion at the December meeting of 
the Royal Statistical Society with an introduction on "The Laws Govern- 
ing Population", regarded Bowley's article as an interesting statement of 
the direction in which present conditions were leading, rather than as a se- 
rious attempt to forecast the future (Stevenson, 1925, p. 63). Wholehearted 
support came from Greenwood, who thought that Bowley's method was 
right in principle, but that allowance ought to be made for the improve- 
ment of mortality rates, and further for a declining birth rate (Greenwood, 
in Discussion, 1925, p. 86)(19). 

Perhaps the most striking feature of both discussions is that neither 
Yule, who definitely was familiar with Bowley's article, nor Pearl, who re- 
fers to Yule's article, appeared to be inclined or able to evaluate the merits 
of the CCPM approach. It is also possible that Pearl was on the defensive 
because of Fisher's critical interventions. However, it is very likely that 
Yule and Pearl were blind to the promises of Bowley's CCPM approach 
because they were convinced of the law-like fit of the logistic function to 

(19) "...it was no doubt foolish to suppose that any statistical method would enable one to 
predict the population of a country at some remote epoch, but quite sensible to believe that an ex- 
trapolation, based on observation of the way death-rates and birth-rates were actually changing, 
would give an estimate of population ten or twenty years ahead not likely to be very remote from 
the truth." (Greenwood, in: Discussion, 1925, p. 86). 
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actual population trends and of what this implied for the prediction of the 
future(20). 

4. Why demographic forecasting prevailed 

The resistance to the new demographic methodology of population 
forecasting had little to do with a reluctance to accept the use of the mech- 
anism of the relationship between the age-sex structure and the age-sex 
specific rates of fertility, mortality and migration, or with the remoteness 
of forecasting horizons. Population futures, whether one used the demo- 

graphic method or applied a law of population growth, generally had re- 
mote horizons. It is clear from their reactions that the leading proponents 
of both the demographic approach (Cannan, Westergaard or Bowley) and 
the logistic law approach feared being blamed for predicting or prophesy- 
ing. Apparently, this fear did not pertain to logistic futures of the popula- 
tion as long as it could be believed that they were based on a natural law. It 
was the speculative nature of demographic forecasting only that was seen 
as a major problem. 

A few years after the World Population Conference, demographic 
forecasting seemed to emerge triumphant at the Tokyo conference of the 
International Statistical Institute (ISI) in 1930, where the consequences of 
the decrease of the birth rate were among the main items discussed. This is 
small wonder. In Geneva Raymond Pearl had been the key person. The 

Tokyo conference, however, had been organized by the Board of the Sta- 
tistical Office of ISI. Here Bowley and the Dutch statistician Methorst, 
who was another advocate of the demographic method, played a major role 

(de Gans, 1999a). Neither the papers presented nor the resulting discus- 
sion paid much attention to the logistic law. Basically, the ISI conference 
demonstrated that CCPM had found general acceptance as the new stand- 
ard method in population forecasting. 

There are several reasons why CCPM, the demographic forecasting 
approach, got the upper hand in the end. At the time of the debates at the 

Royal Statistical Society in 1924 and the World Population Conference in 

1927, many influential statisticians and statistical offices in various Euro- 

pean countries were already involved in projections along the lines of the 

cohort-component approach. Moreover, between 1927 and 1930 Kuczyn- 
ski's book on the balance of nations had been published. Kuczynski's use 
of the Net Reproduction Rate made it clear that a proper knowledge of the 
levels of age-specific rates of fertility and mortality was paramount for an 

insight into where populations were headed. Kuczynski's book made un 

overwhelming impression and convinced many students of population of 

(20) An intervention at the World Population Conference of Geneva that could be inter- 
preted as supporting the demographic approach came from the Dutch statistician H.W. Methorst, 
but the intervention took place in a different session from the one where Pearl and Fisher crossed 
swords (de Gans, 1999a, p. 103). 
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the predictive power of the NRR. The NRR might well have been instru- 
mental in the propagation of the application of the CCPM approach in 
population forecasting, for CCPM started also from age-specific fertility 
and mortality rates. The fact is that the authors of almost all the Tokyo pa- 
pers on the issue of the consequences of the continuing fall of the birth 
rate that gave the results of demographic projections for specific countries 
appear to have been familiar with either the concept of replacement or of 
its counterpart, the concept of intrinsic growth (de Gans, 2001). Last but 
not least, in 1931, only one year after the Tokyo Session of the ISI, on the 
occasion of the second general assembly of the International Union for the 
Scientific Investigation of Population Problems in London (the successor 
of the World Population Conference), Alfred Lotka demonstrated that it 
was possible to construct a unified formal model wherein the logistic and 
cohort-component characteristics were integrated, by dealing expressly 
with the characteristics of a population growing according to the logistic 
law (Lotka, 1932). 

Another important factor was the relative simplicity of the mathe- 
matics of the demographic approach. The CCPM approach could be ap- 
plied easily by forecasters lacking a sound mathematical training (Burch, 
1999). Although the calculations were labour-intensive before the era of 
computers, the calculation schemes of the model are relatively simple. In 
the first part of the 1930s Dutch city planners found that migration could 
also be integrated in the computations and demonstrated that forecasts 
along the lines of CCPM could be used for the estimation of future hous- 
ing demand by applying age-specific headship rates. This furthered the 
diffusion of the CCPM approach and its use as a planning and policy mak- 
ing instrument in urban and regional planning during the decades follow- 
ing the Second World War. 

Conclusions 

Should one consider only the discussions at scientific meetings on 
the future course of population and on the method to predict it, one would 
be tempted to conclude that the cohort-component method of projection 
did not easily find general acceptance. From its emergence in the mid- 
1920s the demographic approach had to compete with the revitalized be- 
lief that the course of population was governed by a natural law in the 
form of Pearl's law of logistic population growth. 

The belief in a law of geometrical population growth which had been 
very much alive in the nineteenth century had weakened at the turn of the 
century. New insights into the dynamics of population due to the improve- 
ment of official statistics and the increasing length of time series had dem- 
onstrated that the growth rates of populations were not constant. 
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Because of its origin in the natural sciences and the status of its 
propagators in statistics and population science, and because of the public 
interest in the application of mathematical statistics to all kinds of prob- 
lems, the logistic growth methodology made a deep impression. The logis- 
tic law had homeostatic properties, and it fit the time series of observed 
population growth in the past decades very well. It did not matter that, 
apart from providing a very general theory about the behaviour of popula- 
tions in a fixed environment under fixed conditions, the logistic law lacked 
the ability to forecast a decline of population, and did not contribute to the 
understanding of the underlying dynamics of population change, at least 
until Lotka showed, in 1932, that it was possible to develop a unifying 
model. 

Because of their inclination to stress the speculative nature of their 
calculations and to protect themselves against accusations of being false 
prophets, the early pioneers of the CCPM method of forecasting made 
themselves more vulnerable to such criticisms than was strictly necessary. 
The 1920s debate on the method of forecasting population was initially a 
debate between biology and demography. It is not far from the truth that 
the discussion between Pearl and Fisher at the World Population Confer- 
ence took place on the sidelines of the field where the actual innovations 
of population forecasting methodology were occurring. A striking aspect 
of the discussions of 1924 and 1927 is that the leading proponents of the 
logistic law approach, Yule and Pearl, were unwilling or unable to see the 
merits of CCPM as a forecasting instrument or did not consider it appro- 
priate to pay attention to its merits. 

Some of the guardians of official statistics refused to get involved in 
this kind of forecasting. In the Netherlands, for instance, where forecast- 
ers were in the vanguard of the CCPM approach, the innovation was al- 
most completely left to people outside the statistical establishment. In 
several countries, however, well-known statisticians and statistical offices 
were making CCPM-like forecasts. Those who were familiar with the field 
knew that demographic forecasting was gaining ground. 

REFERENCES 

ADAMS Th., H.M. LEWIS, Th. T. MCCROSKY, 1929, Population, Land Values and Government. 
Studies of the Growth and Distribution of Population and Land Values, and of Problems 
of Government, Regional Survey, volume II, New York, Regional Plan of New York and 
its Environs. 

ANGENOT L. H. J., 1934, De toekomstige loop der bevolking in Nederland en in het havengebied 
van Rotterdam, Rotterdam, Nereeniging voor Stadsverbetering "Nieuw-Rotterdam". 

BAUMEISTER R., 1876, Stadt-Erweiterungen in technischer, baupolizeilicher und wirtschaftlicher 
Beziehung, Berlin, Verlag von Ernst und Korn. 

BOUTHOUL G.,1935, La population dans le monde. Les grands evenements historiques. Guerre 
et population. Perspectives d'avenir. Paris, Payot. 

BOWLEY A.L., 1924, "Births and population in Great-Britain", The Economic Journal, Vol. 34, 
pp. 188-192. 

105 



H.A. de GANS 

BURCH Th. K., 1999, The Cohort-Component Projection Model: A Strange Attractorfor Demog- 
raphers, Draft, 9 May 1999, of a paper prepared for the Workshop on Population Fore- 
casts in the 1920s and 1930s at the Max Planck Institute for Demographic Research, 
Rostock, Germany, 17-18 May 1999. 

BURCH Th. K., 2001, Data. Models, Theory and Reality: The Structure of Demographic Know- 
ledge, Paper prepared for a workshop on Agent-Based Computational Demography at the 
Max Planck Institute for Demographic Research, Rostock, Germany 21-23 February 
2001. 

CANNAN E., 1895, "The probability of a cessation in the growth of population in England and 
Wales during the next century", The Economic Journal, Vol. 5 (20), pp. 505-515. 

CANNAN E., 1898, "Demographic statistics of the United Kingdom: Their want of correlation and 
other defects", Journal of the Royal Statistical Society, Vol. LXI, pp. 49-70. 

CASTI J.L.,1989, Paradigms Lost. Images of Man in the Mirror of Science, New York, William 
Morrow & Comp. 

DE GANS H.A., 1994, "Breaking into time. Problems of time in demographic forecasting", in 
E. Vilquin (ed.), Le temps et la ddmographie. Chaire Quetelet 1993, Louvain-la-Neuve, 
Academia/L'Harmattan, pp. 329-358. 

DE GANS H.A., 1999a, Population Forecasting 1895-1945. The Transition to Modernity, 
Dordrecht/Boston/London, Kluwer Academic Publishers. 

DE GANS H.A., 1999b, De voorgeschiedenis van een beleidsbreuk. Methorst, het CBS en de bev- 
olkingsprognostiek, Bevolking en Gezin, 28 (2), pp. 63-76. 

DE GANS H.A., 2001, "On the future course of population. The Kuczynski rate and the innova- 
tion of population forecasting methodology in the interwar period", in R. Mackensen 
(ed.), Bevolkerungslehre und Bevolkerungpolitik vor 1933, Opladen, Verlag Leske und 
Budrich, pp. 179-192. 

DE MAST Frans, 1998, Rondneuzen in de statistieke historie, CBS, Divisie Gegevensver- 
zameling, Sector Waarnemings-Methodologie. 

DISCUSSION on Dr. Stevenson's paper, 1925, Journal of the Royal Statistical Society, Vol. 88 
pp. 76-90. 

DUPAQUIER J., M. DUPAQUIER, 1985, Histoire de la demographie. La statistique de la population 
des origines a 1914, Paris, Perrin. 

EDWARDS A.W.F., 1998, "The Galton Lecture 1997: The Eugenics Society and the Development 
of Biometry", in Robert A. Peel (ed.), Essays in the History of Eugenics, London, The 
Galton Institute. 

FAHLBECK P., 1905, "La d6cadence et la chute des peuples", Bulletin de l'Institut international 
de statistique, Vol. XV (2), Annexe 12, pp. 367-389, Rome. 

GIERE R. N., 1999, Science without Laws, Chicago & London, The University of Chicago Press. 
GRONDSLAGEN voor de stedebouwkundige ontwikkeling van Amsterdam, 1932, Studie betref- 

fende de toekomstige bevolkingsaanwas. Amsterdam. 
HILLER E.T., 1930, "A culture theory of population trends", The Journal of Political Economy, 

Vol.38, pp. 523-550. 
HONEY F. J. C.,1937, "The estimated population of Great Britain, 1941-1971 ", Journal of the 

Institute of Actuaries, Vol. 68, pp. 323-347. Abstract of the Discussion, ibidem, pp. 348- 
368. 

'T HOOFT F. W., 1929, Het Bevolkingsvraagstuk. Waar wij heengaan in West-Europa, 
Amsterdam, H.J. Paris. 

KENDALL M. G., 1970, "George Udny Yule, 1871-1951", in W. S. Pearson and M. G. Kendall 
(eds), Studies in the History of Statistics and Probability, London, Griffin, pp. 419-425. 

KINGSLAND Sharon, 1988, "Evolution and Debates over Human Progress from Darwin to Socio- 
biology", in Michael S. Teitelbaum and Jay M. Winter (eds.), Population and Resources 
in Western Intellectual Traditions, Supplement to Population and Development Review, 
Vol. 14, pp. 167-198. 

KUCZYNSKI R. R., 1928, The Balance of Births and Deaths, Vol. 1, Western and Northern Europe. 
New York, Macmillan. 

LACHIVER M., 1987, "Les projections avant l'epoque contemporaine", in Les projections 
demographiques, Actes du VIIIe colloque national de ddmographie, tome 1 (coll. Travaux 
et Documents, Cahier no. 116), Paris, Ined-Puf, pp. 29-39. 

LEWANDOWSKI H., P.J. van DRANEN,1933, Beschavings- en zedengeschiedenis van Nederland. 
Amsterdam, ENUM. 

LONGSTAFF G.B, 1891, "The estimation of populations in the Interval between two successive 
censuses", The Economic Journal, 1 (2), pp. 382-388. 

LOTKA A.J, 1907, "The relation between birth rates and death rates", Science N.S. 26, pp. 21-22. 

106 



FORECASTING IN THE 1920s: LAW OR SPECULATION? 

LOTKA A.J., 1932, "The structure of a growing population", Paper no. 20, in G.I.H.F. Pitt-Rivers 
(ed.), Problems of Population. London, George Allen and Unwin Ltd, pp. 261-297. 

LUTZW., W. SANDERSON, S. SCHERBOV, 1997, "Doubling of world population unlikely", Nature, 
Vol. 387, 19 June 1997, pp. 803-805. 

NOORDMAN J., 1991/1992, "Darwinisme en sociale selectie. Sociaal-darwinistische visies op ev- 
olutie en geschiedenis", Wijsgerig Perspectief, Vol. 32 (4), pp. 104-110. 

OLY Joh. C., 1924, "Verandering in geboorte en sterfte. Raakt Nederland overbevolkt?", Het 
Verzekerings-Archief, Vol. 5, pp. 149-170. 

PEARL R., 1927, "The biology of population growth", in M. Sanger (ed.) Proceedings of the 
World Population Conference, London, pp. 22 - 38; Discussion, pp. 39-58. 

PRICE WILLIAMS R., 1880, "On the increase of the population of England and Wales", Journal of 
the Statistical Society (founded in 1834), Vol. XLIII, pp. 462-496. 

RIES C. A., 1921, "Malthus", De Economist, pp. 549-561; 602-619. 
SANGER M. (ed.), 1927, Proceedings of the World Population Conference, London, 

Edward Arnold & Co. 
SCHOFIELD R., D. COLEMAN, 1988, "Introduction: The State of Population Theory", in 

D. Coleman & R. Schofield (editors), The State of Population Theory, Oxford, Basil 
Blackwell, pp. 1-13. 

SKIDELSKI R., 1992, John Maynard Keynes. The economist as saviour 1920-1937, London, 
Macmillan. 

SOLOWAY R. A., 1990, Demography and Degeneration. Eugenics and the Declining Birth Rate 
in Twentieth Century Britain, Chapel Hill and London, The North Carolina University 
Press. 

STEVENSON T. H. C., 1925, "The Laws Governing Population", Journal of the Royal Statistical 
Society, Vol. 88, pp. 63-76. 

STUBBEN J., 1890, Der Stidtebau. Handbuch der Architektur, Vierter Teil, 9. Halb-Band. 
Darmstadt, Verlag von Arnold Bergstrasser. Reprint der 1. Auflage, Braunschweig/ 
Wiesbaden, Friedr. Vieweg & Sohn. 

TAPINOS G. Ph., 1999, "Paul Leroy-Beaulieu et la question de la population. L'imperatif 
demographique, limite du liberalisme economique", Population, 54 (1), pp. 103-124. 

VAN PRAAG Ph., 1977, "Views and concepts relating to population problems in the Netherlands 
1918-1939", Population Studies, Vol. 31( 2), pp. 251-265. 

VERRIJN STUART C.A., 1910; revised edition 1928, Inleiding tot de beoefeling der statistiek. 
Deel 1. Haarlem, De Erven F.Bohn, 

VERHULST P.-F., 1838, "Notice sur la loi que la population suit dans son accroissement", Corre- 
spondence math6matique et physique publi6e par A. Quetelet, 10, pp. 1 13-117. Bruxelles. 

WESTERGAARD H., 1908, "The horoscope of the population in the twentieth century", Bulletin of 
the International Statistical Institute, Vol. XVII. Part I. Report of the Ninth Session of 
the International Statistical Institute in Copenhagen, 26 Aug. 1907. Copenhagen, pp. 103- 
117. 

WIEBOLS G.A.H., 1925, De toekomstige bevolkingsgrootte in Nederland. Vlaardingen. 
WILLEKENS F.J., 1990, "Demographic Forecasting: State of the Art and Research Needs", in 

C.A. Hazeu & G.A.B. Frinking (eds.), Emerging Issues in Demographic Research, 
Amsterdam, Elsevier, pp. 9-66. 

WOLFE A. B., 1928/1929, "The population since the World War: A survey of literature and re- 
search", The Journal of Political Economy, Vol. 36 (1928), pp. 529-559 and pp. 662-685; 
Vol. 37 (1929), pp. 87-120. 

WRIGLEY E.A., 1988, "Elegance and Experience: Malthus at the Bar of History", in D. Coleman 
& R. Schofield (eds.), The State of Population Theory. Oxford: Basil Blackwell, pp. 46- 
64. 

YULE G. Udny, 1925, "The growth of population and the factors which control it", Journal of the 
Royal Statistical Society, vol. 88, pp. 1-58. Proceedings of the Meeting, pp. 58-62. 

107 



108 

DE GANS Henk A.- Law or Speculation? A Debate on the Method of Forecasting Population 
Size in the 1920s 
The interwar period witnessed the emergence, diffusion and international adoption of 

population forecasting in the form of the cohort-component projection methodology. The inter- 
action of population structure by age and sex and age-sex specific rates of the components of 
population change, mortality, fertility and migration, was used to indicate the most likely future 
course of national populations. However, right from the beginning the demographic approach 
was challenged by a revival of the belief that the future course of population is governed by a 
law. The belief was based on the (re)discovery of a homeostatic model, the so called law of lo- 
gistic population growth. The logistic approach to population forecasting was advocated by the 
American geneticist Raymond Pearl, who introduced it in the 1920s. It replaced the 19th century 
Malthusian law of geometrical population growth. The decade of the 1920s witnessed the con- 
frontation of the "logistic law" and "demographic" approaches. This article discusses the back- 
ground and context of the confrontation of the two approaches, the issues at stake and the 
outcome of the contest. The debate on the method of forecasting population was initially a de- 
bate between biology and demography. The controversy was played out in conferences, articles 
and books, on the sidelines of the field where the technical innovations were made. The cohort- 
component method was easily applied in planning. It provided detailed insights into the factors 
accounting for the dynamics of population, and yielded details on the future population by age 
and sex. 

DE GANS Henk A.- ,Ley matematica o coyuntura especulativa? Un debate de los aiios 
veinte sobre la metodologia de proyecciones demograficas 
El "m6todo de componentes principales", utilizado para llevar a cabo proyecciones de 

poblaci6n, apareci6, se difundi6 y se adopt6 universalmente en el periodo de entre-guerras. El 
metodo se basa en la interacci6n entre la estructura por edad y sexo de la poblaci6n y las tasas 
por edad y sexo de los componentes de la dinamica demografica (mortalidad. fecundidad y mi- 
graci6n) para proyectar la evoluci6n futura mas verosimil de las poblaciones nacionales. Sin em- 
bargo, desde sus inicios, este metodo basado en el analisis demografico compitio con una teoria 
segdn la cual los efectivos futuros de poblacion estan determinados por una ley. Esta teoria se 
basaba en el (re)descubrimiento de un modelo homeostatico, la "ley logistica" del crecimiento 
demogrdfico. La teoria logistica de las proyecciones de poblaci6n, desarrollada y preconizada 
por el genetista americano Raymond Pearl en los anos veinte, reemplazo la ley maltusiana de 
crecimiento geom6trico, dominante durante el siglo XIX. La decada de los anos veinte vivi6 el 
enfrentamiento entre la teoria "de la ley logistica" y el m6todo "del analisis demografico". Este 
articulo presenta los antecedentes y el contexto del enfrentamiento entre estos dos m6todos, las 
posturas respectivas y el inicio del debate. Para empezar, la discusi6n sobre los metodos de 
proyecci6n demografica enfrent6 a la biologia con la demografia. La controversia tomo forma 
a trav6s de congresos, articulos y estudios, en los limites de la disciplina que habfa dado lugar 
a las innovaciones t6cnicas. El metodo de componentes principales domino claramente las areas 
de planificaci6n, ya que permitia una comprension precisa de los factores que explican la 
dinamica demogrdfica, y daba un perfil detallado de la estructura por sexo y edad de la poblaci6n 
futura. 

Henk A. DE GANS, Department of Geography and Planning, Amsterdam study centre for the 
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