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5Preface

Every book has its history. The history of the present volume began in 1996 when
Arthur P. Wolf (Stanford University), Chuang Ying-chang (Academia Sinica,
Taiwan) and Theo Engelen (Radboud University Nijmegen, the Netherlands)
started a comparative research program on the demographic history of Taiwan
and the Netherlands, called Population and Society in Taiwan and the Netherlands.
It is a collaboration of Taiwanese, US and Dutch historians and anthropologists
studying the differences in family formation and demography in two countries
considered prototypical for the European and the Asian population regimes. The
comparison of these regimes itself has a long history from Thomas Malthus1 via
John Hajnal2 to James Lee3. Originally, the core of the comparison was the classi-
cal dichotomy of the world into a Western-European and a Chinese demographic
pattern, the first characterized by late marriage and a high incidence of celibacy,
the other by young and universal marriage. The resulting implicit assumption
was that, in the Maltusian terminology, the European population was regulated
through preventive checks, the Chinese through positive checks. According to
James Lee et al. this typology does not do justice to Chinese society. They refer to
the Malthusian vision as mythology and are convinced that Chinese actors have
displayed a so called proactive behavior throughout the 19th and 20th centuries.

In Population and Society in Taiwan and the Netherlands the participants
have refrained from indulging in sweeping generalisations. Instead, they col-
lected large databases on both sides of the Eurasian continent and tried through
empirical research on the micro level to let the data speak. This third volume of
Life at the Extremes. The demography of China and Europe presents the results of
a comparison between two provincial towns, Lugang in Taiwan and Nijmegen in
the Netherlands. These results are also evaluated within the larger discussion
mentioned.

The research underlying this book has been made possible with the sup-
port of the Dutch Organization for Scientific research (nwo), Taiwan’s Chiang
Ching-kuo Foundation, and the home institutions of the authors, Radboud

1. Thomas Robert Malthus, An Essay on the Principle of Population, As It Affects the Future Improvement of Society

(1798), (New York 1960).

2. J. Hajnal, ‘European marriage patterns in perspective,’ in Population in History, ed. D. V. Glass and D. E. C.

Eversley (London 1965), pp. 101-43.

3. James Lee and Wang Feng, One Quarter of Humanity. Malthusian Mythology and Chines realities (Cambridge

and London 1999).



6 University Nijmegen and the Program for Historical Demography of the Academia
Sinica, Taiwan. A grant from the Taiwanese National Science Organization enabled
Theo Engelen to spend the academic year 2004-2005 at the Institute of Ethnology
of the Academia Sinica. For one year Hsieh Ying-hui and Theo Engelen could
devote most of their time to comparing the population of Nijmegen and Lugang.
Before this specific period, during the research and afterwards, the authors bene-
fited from discussions and comments by many colleagues. In this way Arthur
Wolf, Chuang Ying-chang and Hill Gates contributed to the book, as did YangWen-
shan, Yu Guang-hong, Pan Ing-hai, John Shepherd and Melissa Brown. We also
gratefully mention Jan Kok who has been of great value for the program in gener-
al and this book in particular. Hill Gates was kind enough to read and comment on
the text written by two non-native speakers. As always, however, the responsibility
for the chapters you are about to read rests with the authors.

Nijmegen/Taipei, January 2007,

Theo Engelen and Hsieh Ying-Hui
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Two cities, one life

Introduction



10 The history of mankind is characterized by a constant struggle to feed an increas-
ing number of human beings. As a result, population growth has been very slow
until well into the 19th century. Moderate levels of labor and soil productivity
simply did not allow an increase comparable to that begun after the agricultural
and industrial revolutions. The historically unknown growth of population and of
the standard of living since then, however, was mainly limited to the western part
of the world. For many regions in Asia and Africa the threat of hunger and star-
vation have remained a living reality until today. Pessimists even predict that at
the global level the unbalanced growth of population and resources inevitably is
heading towards disaster. One of the crucial issues in historical demography, if
not in history, is the way societies in the past handled the constant threat of over-
population.

We address this central issue too. Our approach, however, is not the analy-
sis of developments and interactions of the dynamics determining the growth of
population and production at the macro level. Rather, we focus on two towns and
the individuals living in these towns. The background of this choice is easy to
understand. Obviously, the development of the size of populations of nations or
continents was not directed at the national or continental level. It was the result
of conscious and unconscious decisions regarding marriage and fertility made by
individual historical actors. The intellectual horizon of most of these actors was
limited to circumstances in their own family, village, town or region. They had no
idea of the macro effects of their behavior. Our knowledge of these individual
decisions and the perceptions underlying them is still very limited. To be sure,
the general growth of the number of inhabitants is known for most parts of the
world, as are its economic, social and cultural covariates. Still, we have only
begun to understand the mechanism that guided individual level actions to reach
this macro level result.

When Thomas Malthus published the first edition of his Essay on Population
in 17984, he distinguished two possible strategies for historical actors. The first
was to limit population growth by marriage restriction. In western Europe, he
stated, we find people in all layers of society who know what the consequences
are of a young and reckless marriage. Therefore, they postpone marriage or
remain celibate. Those who do not live up to this preventive check pay a high
price. Their children boost the infant mortality rates and their standard of living
is appalling. Malthus also pointed at populations that did not practice marriage
restriction at all: China was his principal case. There, the positive checks of pover-
ty, famine and epidemics corrected the fast growing population with a red pencil.
We will deal in more detail with the ideas of Malthus and his followers in the next

4. Thomas Robert Malthus, An Essay on the Principle of Population, As It Affects the Future Improvement of Society

(1798) (New York 1960).



11chapter. Suffice it to say here that the division of the world into a ‘preventive’ and
a ‘positive’ part induced us to compare the reproductive behavior of populations
living under the two regimes.

This book is part of the research program Population and Society in Taiwan
and the Netherlands started in 1997 by Chuang Ying-Chang (Academia Sinica,
Taiwan), Arthur P. Wolf (Stanford University, U.S.A.) and Theo Engelen (Rad-
boud University Nijmegen, the Netherlands). The evidence presented here fol-
lows the general characteristics and purposes of this program. What are they?
The program is geared toward the comparison of the demography of a western-
European and a ‘Chinese’ society. The two countries chosen, situated at opposite
ends of the Eurasian continent, are archetypical representatives of the two demo-
graphic patterns described by Malthus. This division goes beyond demographic
differences only. It starts with an observation by John Hajnal that until recently
the European demographic regime was “unique or almost unique in the world”.
He proceeds by stating that because of the difference in marriage systems,
Europe was richer and life less precarious there than in the rest of the world.
Thus, this line of thinking also attributes differential economic development to
population processes.

The project Population and Society in Taiwan and the Netherlands is the
result of ongoing interest in the dichotomy of the world as outlined here. The
participants can evaluate this distinction because they have a set of remarkably
similar sources at their disposal. In both countries we find carefully kept and
reliable household registers that contain almost exactly the same information. A
detailed comparison of the lives represented in these registers has, in our view,
implications extending far beyond the national boundaries of Taiwan and the
Netherlands. It provides an opportunity to evaluate and, if need be, revise the
models that now dominate our perception of the demographic history of the
world.

The first empirical goal of the project is to compare a small number of
selected communities in terms of the standard demographic rates of marriage,
fertility and mortality. Do the Taiwanese and Dutch rates differ as predicted by
the neo-Malthusian models? Do they indicate that population growth in Taiwan
was regulated by mortality, while growth in the Netherlands was governed by fer-
tility? There is ample evidence that marriage was earlier and more nearly uni-
versal in Taiwan than in the Netherlands, but this does not necessarily mean that
Taiwanese fertility was unregulated and insensitive to economic opportunity.5 All

5. In fact, recently published evidence suggests that the Ch’ing nobility practiced some form of birth control

(though there is not as yet evidence of fertility control among commoners). See Wang Feng, James Lee, and

Cameron Campbell, ‘Marital fertility control among the Qing nobility: Implications for two types of preventa-

tive check,’ Population Studies 49 (1995) 383-400.



12 the evidence now available says that marital fertility was lower in China than in
pre-industrial Europe.6 This could be due to such positive checks as infecundity
or fetal loss due to poor maternal health, but it could also mean that Chinese fer-
tility was regulated within marriage rather than by delay of marriage.

The great advantages of the evidence from the household registers, as
compared with aggregated evidence, is that one can determine the exact timing
of births and the extent to which the length of the intervals is influenced by such
variables as the mother’s age and social position, the number of her surviving
children, and the fate of her last-born child. Careful examination of such evidence
will allow us to determine whether Taiwanese fertility was regulated by positive
or preventive checks. With regard to mortality, the Malthusian argument is that
mortality was much higher in China than in Europe because population was
‘forced’ and ‘wretchedness’ was its consequence.7 Was wretchedness induced by
over-population a more important cause of mortality in China than in Europe? Or
were the differences, if there were in fact differences, largely due to endemic dis-
eases that had little to with poverty? The household registers are sufficiently
detailed to answer these questions for our sample of Taiwanese and Dutch com-
munities.

The next goal of the project is to determine what comparisons between
China and Europe look like when one takes account of regional, class, and occu-
pational variation. An important failing of Hajnal’s contrast between European
and non-European is that it is largely based on national averages. This is a seri-
ous problem because it may have the effect of making China and Europe look
more unlike one another than they actually are. It could be that people living in
similar settings, working at similar jobs, and commanding similar resources
behave in similar ways regardless of whether they are Taiwanese or Dutch. This
possibility is investigated by classifying all of the people included in our study by
locality, by occupation, and by social class. In short, the participants of the pro-
gram begin with real human beings and then determine whether or not their
being Taiwanese or Dutch matters.

When we compare Lugang and Nijmegen in this book we pursue the same
strategy. We will calculate and compare the standard demographic rates of nup-
tiality, fertility and mortality, and in this way test the Malthusian predictions.
Next, we will try to disentangle the individual rationality behind aggregated meas-
ures in order to find out whether the one life each inhabitant of the two towns
had was indeed used in a different way. In the rest of this first chapter we will

6. Summaries of the most important data are to be found in Michael W. Flinn, The European Demographic

System, 1500-1820 (Baltimore 1981) and Arthur P. Wolf, ‘Fertility in pre-revolutionary China,’ Population and

Development Review 10 (1984) 443-470.

7. Malthus, An Essay on the Principle of Population, 212-213.



13introduce the two towns selected. Are they comparable and if so, what periods
can best be compared? Finally, the sources that make the comparison possible
are described.

The two towns
Nijmegen in the Netherlands and Lugang in Taiwan are the towns taken as exam-
ples of the two demographic regimes said to rule Europe and China. Studying
them provides us with the opportunity to zoom in on particular circumstances,
and, thus, look both at general characteristics of the countries they are situated
in and at local peculiarities. The cities resembled each other as much as two
cities at the both ends of the Eurasian continent could. Both were medium sized
provincial towns with a regional function, both were once flourishing ports and
both were, in the period studied, suffering from an economic crisis. We will first
describe the two towns and then provide a statistical comparison of the major
characteristics.

Lugang is located on the west coast of central Taiwan. See Map 1 (page 14). Until
1850, it was Taiwan’s second largest city, a situation which is captured in the say-
ing “Yi Fu, er Lu, san Mengjia” (First Tai-nan, second Lugang, and third Tai-bei).
This position was the result of being the main seaport connecting central Taiwan
with southern Fukien, across the strait of Taiwan. Although Lugang had to strug-
gle constantly against silting and blockage, for a long time there was no better
way to transport goods from or to the Changhua plain than through its port.
DeGlopper described the city in its period of bloom as follows: “Lugang had offi-
cial yamens, granaries, warehouses, temples, and academies, and was the site of
magnificent annual festivals and conspicuous displays of wealth. But it produced
practically nothing for itself, and depended on the trade that exchanged the rice
and agricultural products of central Taiwan for the cloth and manufactured arti-
cles of Southern Fukien.”8

This one-sided orientation backfired in the second half of the 19th century.
The development of the northern part of the island was responsible for a declin-
ing relative position of Lugang, but the city also witnessed an absolute decline.
More and more, rice was not exported to the mainland, but was consumed by the
growing population of Taiwan itself. Fukien province managed to buy rice in
Indochina and transported it more cheaply by way of large steamships. The final
blows came in 1905 when the Japanese finished Taiwan’s north-south railway,
connecting Changhua and Kaohsiung, and, in 1908, Changhua and the north.
The newly developed seaports of Keelung and Kaohsiung could host modern

8. Donald DeGlopper, Lugang. Commerce and community in a Chinese city (Albany 1995) 78. The following

description of Lugang is mainly based on DeGlopper’s book.



14 Map 1.1: Taiwan
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ships, and took over almost all transport. Lugang remained a port visited by small
junks only. The following figures are indicative: in 1896 1051 ships came to the
city, in 1937 only 8.

In 1899, a native of the city was appointed as the head of a Chinese state
licensed salt monopoly, resulting in a short period of salt production. Still, this
could not restore the former wealth derived from shipping and trading. Further,
environmental deficiencies created so many difficulties that from 1918 on, the
salt fields were gradually closed down and converted to rice fields. Many inhabi-
tants of Lugang reacted to the new situation by moving away to the new economic
centers of the island. In most cases, however, their families remained in Lugang,



15living on remittances from the emigrants. In the Japanese period, there was
hardly any industrialization in Lugang. The glorious past was replaced by 20th
century reality, a rural town which hosted only the proverbial rice and flour mills,
oil presses, and soy sauce works. The rest lived on rents and remittances.

As always, however, the past left its traces in Lugang, even in the years
when the economic situation deteriorated. Its appearance remained very dis-
tinctive: according to some, the best example of Chinese domestic architecture
in Taiwan. Until 1934, the city was characterized by very narrow streets, covered
with timber roofs that shielded the inhabitants from rain and sun. This is the ori-
gin of Lugang’s fame as “the city where you can’t see the sky”. The Japanese colo-
nial government changed this in 1934 by building a few wide streets though the
city. Even after the urban renewal project, however, one could find the tradition-
al Ch’ing merchant houses behind the new facades of the main street. The
ancient architecture is until the present a major characteristic of the town.

For the inhabitants of Lugang the memory of former wealth lingered.
They considered themselves as special in Taiwan. Next to the architectural her-
itage, the local accent was cause for pride. It is said to demonstrate the cultivat-
ed nature of the city. The self-image of the city mirrored this. Having been estab-
lished as a city for many centuries in itself was an admirable quality. Having
been for many years the biggest harbor in Taiwan and the second largest city are
engraved in the collective memory. Many legends (especially those about visits of
emperors to the city) are cherished even when no historic evidence substantiates
them. The three centuries’ old Matsu Temple was and is a centerpiece of
Lugang’s claim to superiority. In Lugang nobody doubted that it was the oldest
Matsu temple in the country and the root for all other Taiwanese Matsu temples.
The rich past thus was used as a way to define the city.
When comparing themselves to dwellers in the surrounding countryside, inhab-
itants of Lugang made a strong distinction: the farmers clearly were not as culti-
vated and educated as themselves. Nor could big cities like Taipei compete with
Lugang’s position. Although the economic prosperity Taipei could not be denied,
in the Lugang view this went hand in hand with overpopulation, dirt, chaos, vice
and crime. All this amounts to the feeling that being “Lugang people” was a spe-
cial quality. Although social divisions within the city were recognized, they were
of minor importance when compared to the fact that they all were inhabitants of
this superior city.

How many people could call themselves inhabitants of this superior city? Graph
1.1 (page 16) shows that during the first half of the colonial period Lugang only
witnessed a very slow population growth. Until 1925 about 30,000 men and
women lived there. After that year a significant growth spurt started, bringing the
population to 40,000 in 1940. If we treat the growth of the Lugang population as
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indicative of the socio-economic situation, the conclusion must be that the city
was clearly more prosperous in the second half of the Japanese colonial period.

At the other end of the Eurasian continent we find Nijmegen, a medium-sized
provincial town located, on the north-south scale, in the middle of the Nether-
lands, close to the eastern border.9 See Map 2. The city was founded along the
river Waal that connected the western part of the Netherlands with Germany.
This geographic position made the city a thriving river port for centuries. The
Waal and the trade it generated between several parts of Europe formed the core
of Nijmegen’s economic activities from the Middle Ages on. Time and again,
however, the vulnerability of the river trade was revealed by the succession of
wars that characterized the European history of the early modern era. Political
change resulted in traffic and trade barriers. The occupation of the country by the
French at the end of the 18th century dealt a final blow to Nijmegen’s trade, sim-
ply because the border with Germany was closed. Also, when the French army
approached the city in October 1794, many members of the Protestant elite fled
the city and found refuge in Holland, leaving Nijmegen without the traditional rul-
ing class.

This was only one reason for the decline. Nijmegen also became the victim
of the structural transformation of interregional transport routes. Larger cities,

9. This description is mainly based on Theo Engelen, ‘Leven en dood onder controle. De bevolking in de negen-

tiende en twintigste eeuw’, in: Nijmegen. Geschiedenis van de oudste stad van Nederland, 3 Negentiende en twintig-

ste eeuw, 32-51 and Paul M.M. Klep, ‘De economische en sociale geschiedenis van de negentiende eeuw’ in:

Nijmegen. Geschiedenis van de oudste stad van Nederland, 3 Negentiende en twintigste eeuw, 52-133.

Graph 1.1: Population growth in Lugang
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like Rotterdam in the Netherlands, and Köln and Düsseldorf in Germany, took
over the position of the traditional towns along the rivers Waal, Maas and Rijn,
leaving them only a small part of the total trade. The effect of the financial catas-
trophe following the French invasion was visible during a large part of the 19th
century. Nijmegen entrepreneurs had become very cautious. Investments in new
products and production processes were scarce. The number of rentiers who
chose to buy land and obligations rose. Even the city government emphasized
the crisis by a very conservative spending pattern.

No wonder, then, that in this period the city is described as a backward
outpost in the eastern Netherlands. A German observer, for instance, noticed in

Map 1.2: The Netherlands
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1818 that Nijmegen was nothing more than a collection of “curved, dark streets
with small and ugly houses”.10 Contemporary descriptions of the living condi-
tions within the walls reflect the situation. Keywords are: Neglected, unpaved
streets, an open sewer system, overpopulation, alcoholism, lack of hygiene, and
pauperism resulting in crime. By the middle of the century 21,000 inhabitants
were living on a surface area that by the standards of the time could accommo-
date only 16,000 people at most. As a result the average house contained
between 6 and 8 inhabitants, often in only one room. The overpopulation was the
result of the garrison status of the city. From 1591 on, Nijmegen was the eastern-
most Dutch garrison, a status that required the preservation of the medieval
walls. As time went on, these walls became a suffocating harness for a popula-
tion that could hardly grow.

The Nijmegen historian Paul Klep recently reconstructed the standard of
living in the city. He found that for most of the inhabitants of Nijmegen the 19th
century was an era of poverty and insecurity. The nominal day wages stayed at the
18th century level until the economic resurrection in the last quarter of the 19th
century. A relatively large proportion of the citizens of Nijmegen was too poor to
cope. Klep’s calculations show that 13% of the population received poor relief in
the 1820’s, rising to 18% in the 1840’s. Illiteracy is another measure for under-
development. Of all marriages contracted in the years between 1812 and 1821
20% of the men and 45% of the women were illiterate. The corresponding per-
centages for the marriage period 1840-1849 were 15 and 30. Illiteracy was declin-
ing, we may conclude, but at a very slow pace.

In sum, then, we may conclude that, until 1875, the economy of Nijmegen
had all the characteristics of a traditional, pre-industrial society, always on the
edge of poverty and with no immediate prospects for future improvement. For
centuries the quantitative division of the labor population remained the same.
Agriculture was a relatively large sector and industry remained an underdevel-
oped part of the economy. An army of day laborers moved along with the fluctu-
ations in demand, working one day in transport, another in agriculture or build-
ing. It is not surprising then that in a city like this the use of steam engines, until
the last quarter of the century, was restricted to shipping and some mills.

In the 1870’s things changed. The most important incentive for this change
was launched by the Royal Decree of April 18, 1874, that ended Nijmegen’s posi-
tion as a military stronghold. When the walls were demolished, building activity
on the newly gained surface area was unprecedented. Between 1870 and 1900,
total production and income in Nijmegen increased to five times the previous
level, and the standard of living doubled.

18

10. Joh. de Vries, Nieuw Nijmegen 1870-1970. Moderne economische geschiedenis van de stad Nijmegen (Tilburg

1969) 16.
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As always, the number of inhabitants mirrored the development of the
economic situation. During the first decades of the 19th century Nijmegen har-
bored about 13,000 inhabitants. The increase to a population of approximately
21,000 in 1840 could only be maintained by the growth of the garrison. But then
the growth stopped. Between 1840 and 1870, the number of ‘Nijmegenaren’
remained about the same. The city walls precluded further expansion and the
stagnating economy resulted in an invariable demand for labor. The dramatic
change during and after the 1870’s is plain to see. Within thirty years the eco-
nomic revival resulted in a population of 44,000 in 1900.

The period of comparison
The aim of this research is to find the similarities and discrepancies in the demo-
graphic behavior of the inhabitants of Nijmegen and Lugang. The comparison is
made difficult, however, because the two towns had a different pace of develop-
ment until the 1970’s. What periods can we reasonably compare? Since the
detailed individual level data available for Taiwan cover the years of the Japanese
colonial period between 1895 and 1945, we had to select a period in Dutch his-
tory that was similar with regard to economic and demographic change. An
analysis of relevant indicators showed that for Nijmegen the years between
approximately 1840 and 1890 resembled Lugang in the period 1895-1945.

In these time segments, the two cities had approximately the same num-
ber of inhabitants. Nijmegen witnessed an increase from 21,000 inhabitants in

Graph 1.2: Population growth in Nijmegen, 1811-1900
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20

1840 to 32,000 in 1890. For the city of Lugang, the population in 1895 was
approximately 17,000, and in 1945 it was 29,000. Both cities also had a market
function for the surrounding countryside. When we look at their respective
demographic transitions, again the similarity is striking. At the aggregate level we
find no sign of fertility decline in the periods chosen. Nijmegen and Lugang
therefore reflect the situation in the last phase of the pre-industrial era. Mortality
rates were coming under control and economic incentives for birth-control were
becoming visible. Still, in both cities traditional attitudes towards procreation
stood in the way of the acceptance of fertility decline. Looking beyond our period
we can see that fertility decline in Lugang started exactly 60 years later than in
Nijmegen, the same number of years that separates the two periods we compare.

Our next indicator is the age distribution in the cities. The age pyramid is an
excellent graphical representation of the demography at a given moment in time
which brings together the influences of fertility, mortality and migration. The data
necessary for the construction of an age pyramid are only found in censuses, giv-
ing age and sex. We chose to use a census close to the start of our period of obser-
vation, 1849 for Nijmegen and 1815 for Lugang. In the Taiwan case the data unfor-
tunately are grouped in four unequal clusters of ages. For that reason we calculat-
ed for Nijmegen the same age groups. The results are presented in Graph 1.3.

The general pattern of the age-composition in the two towns was very sim-
ilar; an observation that once again confirms that the choice of periods to com-

Graph 1.3: Age distribution of population in Nijmegen (1849) and Lugang (1915)
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21pare is justified. Two differences appesar however. First, the younger age groups
were relatively overrepresented in Lugang, whereas the two older age groups
were proportionally large in Nijmegen. Life expectancy in the Netherlands was
clearly higher than in Taiwan. The other difference has to do with the sex ratio.
In Nijmegen, women were dominant in every age group. The difference in life-
expectancy showed markedly for age 60 and higher when there were only 67
males on every 100 women. In Lugang too, women lived longer. The discrepan-
cy with men was even bigger. Past age 60 there were only 43 men to match 100
women. For the youngest age groups, however, the Lugang census shows an
excess of male children. Between 0 and 6 years we find 110 boys to 100 girls. In
the age group 6-20 the balance was restored. After age 20 the situation was the
same as in Nijmegen, with an overrepresentation of women.

Our last indicator is the economic structure of the two towns. From our ear-
lier description it was already clear that both cities were captured in a pre-indus-
trial situation, with no incentives for growth. As already mentioned, in Nijmegen,
for centuries the quantitative division of the labor population remained the same:
about 15 per cent in agriculture, 25 per cent in crafts and industry, and approxi-
mately 60 per cent in (traditional) services.11 This only changed in the late 1870’s.
The 1915 census for Lugang informs us that we find in this city almost the same
distribution of occupations: 20 per cent in agriculture, 29 per cent in industry and
crafts, and 51 per cent in service like occupations.12

Thus, our conclusion is that the comparison of Nijmegen between 1840
and 1890 with Lugang between 1895 and 1945 is justified. We have cities of
approximately the same size and age composition that have not yet started the last
phase of the demographic transition, and that suffer from an economic depres-
sion after a more glorious past. The only real difference is the sudden revival in
Nijmegen after the demolition of the city walls. Although the Japanese period fos-
tered a rise in standard of living in Lugang, this had not the same magnitude.

Sources
Two sources provide detailed information on the demographic events in individ-
ual Dutch lives: the civil registration and the household registers.13 The official
registration of births, marriages and deaths in the Netherlands was officially
effective as of 1811. It was the French government that imposed the registration
as part of the so-called Code Napoléon on the Dutch citizens. After the French

11. Klep, ‘De economische en sociale geschiedenis van de negentiende eeuw’.

12. Second Provisional Household Census of Taiwan, 1915

13. Among many others: G.J. Heederik, Van kasboekregister tot burgerlijke stand. Medisch-demografische aspecten

van de registratie van huwelijken, geboorte en sterfte (Meppel 1969); A. Knotter and A.C. Meijer (eds.), ‘De

gemeentelijke bevolkingsregisters, 1850-1920’, in: Broncommentaren 2 (Den Haag 1995) 79-118.



22 had gone in 1813, the new Dutch government announced that the registration
had to be maintained as before. Even the new Dutch Civil Law of 1838 did not
change the structure of this registration. For the whole 19th century therefore we
find for every Dutch community the registers of births, marriages and deaths.
Within three days after the birth of a child the father or, in his absence, the doc-
tor or midwife who assisted at the delivery had to notify the authorities of the
birth. Originally, the newborn child must be shown to the civil servant. After
1838, the civil servant could demand this when he thought it was necessary.
Marriages had for centuries been registered by priests or vicars. Since 1792, how-
ever, an identical registration by a civil servant for all Dutch citizens was required.
This custom remained intact after the start of the Dutch Kingdom, including the
obligation to announce each marriage in a public space in order to make objec-
tions possible. In the marriage certificate we find information on age, civil status
and occupation of the couple, including reference to their respective parents. The
burial of a deceased citizen was only allowed after the civil servant had registered
the death, including the characteristics (name, age, sex, occupation, residence,
spouse and parents) of the deceased.

Although prior to 1849 the use of a continuous population register was
discussed on many occasions, it was introduced on January 1, 1850 following a
Royal Decree of October 1849. The new population registers contained informa-
tion on all inhabitants of a municipality, including affiliation to the head of the
household, age, civil status, occupation and religious denomination. Migrants
had to register their arrival or departure, and civil servants were obliged to add
births and deaths too. Thus, essentially, the population registers were updated on
a daily basis. The first registers were made during the preparation of the census
of 1849. In the population register new inhabitants were added and deceased per-
sons or emigrants were crossed out. Every ten years, when a new census was
held, we also find a new population register. During the next ten years, then,
again the process of adding and deleting continued.

The availability of two sources allows us to check the reliability of both. In
essence, all authors agree on the reliability of the Dutch registration system. The
only exception is the possibility that migratory movements were slightly under-
registered. Although the civil registration is considered most trustworthy, the
population registers contain important additional information. If we want to
know what the household composition was, this can only be found in the popu-
lation registers. The same goes for the religious affiliation of the inhabitants,
which was not registered in the civil registration.

As in the Netherlands, the registration of the Taiwanese population was intro-
duced by a foreign power.14 When the Japanese invaded Taiwan in 1895, they
were ill-prepared for the new role and managed to establish a modern colonial



23rule only by trial and error. While fighting armed resistance, endemic and epi-
demic diseases, and the exodus of the local gentry, successive Japanese
Governors-General also issued regulations to improve sanitation and public
health, education, and railways. After a first attempt to establish a household reg-
istration in 1896, the issuance of Directive 104 (Household Census Regulations)
marked the starting date of a reliable registration of almost all inhabitants of
Taiwan. Japanese patrolmen and their Taiwanese assistants were ordered to cre-
ate this registration. Following the first registration the data had to be updated
regularly. The most suspect individuals (vagrants and criminals) had to report
every month. For higher social classes this obligation was limited to every three
or even six months. After the census of 1905 a new Directive (no. 255) provided
further detail for the registration. By January 15, 1906, the household register
system was considered to be complete.

Essentially, the information gathered in the Japanese household registers
very much resembles the Dutch registration. The birth and death dates of all
household members are recorded, as is information about marriage, adoption,
migration, and occupation. In the Taiwanese registers, on the other hand, we
also find information on the ethnic affiliation of every household member, and
on foot binding, opium addiction and vaccinations. The heads of the local hok
networks were ordered to register events such as births, deaths, marriages, and
especially migratory movements within ten days after they occurred. As in the
Dutch population registers, a system of adding and crossing out was used to
keep the information up to date. Although the Mountain Aborigines tribes
escaped registration until well in the 1940’s, the household registers provide reli-
able information on the major part of the population. When compared to the reg-
istration in the Netherlands, there are two differences. When death or birth dates
were considered inauspicious, this may have resulted in inaccurate registration.
As for information on occupation, this is unfortunately restricted to heads of
households only. After 1935, registration of occupations stopped altogether.

Although the questions guiding this study have been touched upon already in
the previous pages, a more explicit formulation is necessary. The central issues
dealt with here build on the knowledge laid down in existing historiography. We
therefore decided to present a detailed overview of our research questions at the
end of Chapter 2, which deals with this historiography.

14. The literature on this subject is brought together in: Paul R. Katz and Chiu Cheng-lueh, ‘Quantifying the

colonized. The history and significance of demographic sources from Colonial Taiwan’, in: Chuang Ying-

Chang, Theo Engelen and Arthur P. Wolf, Positive or preventive? Reproduction in Taiwan and the Netherlands,

1850-1940 (Amsterdam 2006) 19-40. See also: Arthur P. Wolf and Ch. Huang, Marriage and adoption in China,

1845-1945 (Stanford 1980) 18-24.
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26 Thomas Malthus starts his Essay on the Principle of Population15 with two indis-
putable facts. “First, That food is necessary to the existence of man. Secondly, That
the passion between the sexes is necessary and will remain nearly in its present
state.” The famous British vicar is realistic in assessing the consequences of these
observations for the human species. Population will grow faster than the produc-
tion of resources to feed it. More precisely, Malthus attributes to population the
capacity to grow in a geometrical way, whereas food production only increases arith-
metically. The combination of the two observations spells disaster. What mankind
needs, therefore, is a constant check to balance these two unequal powers.

In the European demographic arena, Malthus informs his readers, the bal-
ance between population and resources is maintained in two ways. “An intimate
view of the state of society in any one country in Europe, which may serve equal-
ly for all, will enable us to answer this question, and to say that a foresight of the
difficulties attending the rearing of a family acts as a preventive check, and the
actual distresses of some of the lower classes, by which they are disabled from giv-
ing the proper food and attention to their children, act as a positive check to the nat-
ural increase of population.” (our italics, Th.E/HYh). Many authors cite Malthus
selectively, emphasizing only the preventive check or the restriction on marriage,
which, according to the vicar “operates, though with varied force, through all the
classes of the community”. He nevertheless also points at the effects of positive
checks, “the check that represses an increase which is already begun”. This makes
Malthus into a vehement opponent of the Poor Laws, because “Their first obvious
tendency is to increase population without increasing the food for its support. A
poor man may marry with little or no prospect of being able to support a family
in independence. They may be said therefore in some measure to create the poor
which they maintain”. As a result especially the lower classes suffer from the want
of proper and sufficient food, from hard labor and from unwholesome housing.
Next to the preventive check, this situation operates as a constant check to increas-
ing population.

According to Malthus, other parts of the world are characterized by only one
check. He introduces China as an example for this. “It is said that early marriages
very generally prevail through all the ranks of the Chinese. Yet Dr Adam Smith
supposes that population in China is stationary. These two circumstances appear
to be irreconcilable. It certainly seems very little probable that the population of
China is fast increasing. Every acre of land has been so long in cultivation that we
can hardly conceive there is any great yearly addition to the average produce. The
fact, perhaps, of the universality of early marriages may not be sufficiently ascer-
tained. If it be supposed true, the only way of accounting for the difficulty, with our

15. Thomas Robert Malthus, An Essay on the Principle of Population, As It Affects the Future Improvement of

Society (1798) (New York 1960).



27present knowledge of the subject, appears to be that the redundant population,
necessarily occasioned by the prevalence of early marriages, must be repressed by
occasional famines, and by the custom of exposing children, which, in times of
distress, is probably more frequent than is ever acknowledged to Europeans.”

These citations provide us with the terminology that dominated historical
demography since. To be sure, Malthus himself divided the world in two distinct
parts, each characterized by one of the checks mentioned. In “the less civilized
parts of the world and in the past” population just grew until it was stopped
through positive checks by way of mortality. Contrary, in “the different states of
modern Europe” severe population pressure was largely avoided by means of
preventive checks, the most important of which was a “delay of the marriage
union”, although Malthus explicitly mentioned positive checks in this part of the
world too, especially for those who ignored the rules of judicious marriage.

We deliberately quoted Malthus extensively, because with his work he start-
ed two traditions that have heavily influenced historical demography ever since.
First of all, Malthus’ distinction between mortality and nuptiality as the two equil-
ibrating mechanisms has become an historical demographer’s classic. As we will
see, the historiography since 1798 witnesses a changing relative importance
attached to these factors. Secondly, China is introduced as the ideal part of the
world with which to compare Europe. In this chapter we will trace the most
important developments in the description of European and Chinese historical
demography from Thomas Malthus on, highlighting both the divergent trajecto-
ries and the crossroads. The central question of our book originates from the lat-
est development in this debate. Was population in China regulated through pos-
itive or preventive checks? Secondly, did the Europeans indeed restrict access to
marriage to control demographic growth?

Marriage and death in Europe. A debate settled
First, we will concentrate on two concepts that have dominated the scholarly
debate on the population developments in the past two centuries, the European
marriage pattern and demographic transition theory. The two concepts neatly fit
in the classical division between two equilibrating mechanisms. Translated into
Malthusian terms, the European marriage pattern stands for preventive checks,
whereas transition theory emphasizes mortality as the controlling mechanism in
the pre-industrial world.

Until the 1980’s, mortality played a very important role in the demo-
graphic debate, particularly in demographic transition theory. Frank W.
Notestein’s famous article ‘Population. The Long View’16 is often referred to as

16. Frank W. Notestein, ‘Population. The Long View’, in Food for the World, ed. Theodore W. Schultz (Chicago

1945) 36-57.



28 the official starting point of this theory that covers many centuries. The first
phase of ‘primitive’ equilibrium of births and deaths at a high level is not dated
exactly, but in the case of Europe logically refers to the period from the Middle
Ages to about 1800. In the late 18th and early 19th century first mortality and
later fertility declined. The new balance of births and deaths in Europe was
reached again in the 1950’s or 1960’s. Notestein uses Europe only as the model.
Although he starts his argument by pointing at the possible pitfalls of forecast-
ing population trends, the rest of his paper essentially deals with the conviction
that all modernizing populations pass through three stages, from ‘high growth
potential’ via ‘transitional growth’ to ‘incipient decline’.17

The variables in this process are births and deaths. Remarkably, Frank
Notestein did not once mention the role of marriage restriction in Europe. When
discussing modern birth control practices in Europe, North America, Australia and
New Zealand, he even explicitly stated: ‘They are the only populations that have
thus far shown a way by which growth can be checked other than through death
(...).’18 One can think of several explanations for the fact that the American father
of the transition theory did not take marriage restriction into consideration, ignor-
ing in this way the suggestion by Malthus, the European father of demography. To
all contemporary witnesses marriage restriction was strikingly absent in the colo-
nial and early national period of the history of the United States. During the 19th
and 20th centuries this was less the case, but, despite cycles in nuptiality and dif-
ferences between male and female marriage patterns, the need to wait for niches
in order to establish a new household was clearly a European rather than an
American obsession.19 Looked at in this way, one might argue that it is not remark-
able that Frank Notestein did not discuss preventive checks in his publications.

Also, we have to acknowledge that Notestein’s 1945 paper focused on pop-
ulation growth rather than on population control. He starts his argument by stat-
ing that ‘the world’s population has been growing at a rapid and accelerating pace
during the last three centuries’. The exceptional position of Europe is certainly
mentioned, but Notestein does this in another way than one would have expect-
ed. He points to the fact that ‘all sections of the world have participated in this
growth, but it has been particularly marked in Europe’. Further on, when the
author discusses the pre-transitional situation, he refers to it as the demograph-
ic type of ‘high growth potential’, characterized by high and variable mortality
and high and invariable fertility. ‘In these populations’, Notestein remarked,
‘rapid growth is to be expected just as soon as technical developments make pos-

17. Notestein, ‘Population. The Long View’, 41.

18. Notestein, ‘Population. The Long View’, 40.

19. Michael R. Haines, ‘Long-Term Marriage Patterns in the United States from Colonial Times to the Present’,

The History of the Family. An International Quarterly 1 (1996) 15-40.



29sible a decline in mortality’.20 Again, marriage restriction is neither part of the
pre-transitional equilibrium, nor of the set of possible reactions to growth.

The most convincing explanation for Notestein’s lack of interest in the
European nuptiality valve, however, is this. Even when one takes ‘the long view’,
attention will be directed at the truly revolutionary developments of the 19th and
20th centuries. After the relative stability of centuries, the sudden population
growth that set in once mortality declined, and the following restriction of fertil-
ity within marriages were more interesting than pre-industrial homeostasis.
Katherine Lynch refers to this when she writes: ‘Some confusion may have aris-
en over the years because the European Marriage Pattern, considered purely in
its demographic effects, has been identified with the ‘natural fertility’ phase of
the European demographic history.’21 This would imply that the founders of the
transition theory considered the influence of nuptiality to have vanished by the
time the transition became interesting.

We also have to take into account that Notestein was strongly policy ori-
ented. As a matter of fact, the very reason why his 1945 publication is often
regarded as the starting point of the transition theory rather than Warren S.
Thompson’s 1929 ‘Population’22, is the attention in the wake of the second
world war for governmental and scientific planning at an international level to
cope with the problems in developing and underdeveloped countries (Food for the
World!).23 Serious demographers in the 1940’s and 1950’s obviously knew that
marriage restriction was an unknown phenomenon in those parts of the world,
and, therefore, concentrated on the direct fertility decisions. Even in his volumi-
nous’1992 overview of demographic transition theory, Jean-Claude Chesnais did
not pay much attention to marriage restriction, because ‘this model of nuptiali-
ty appears to have constituted an important historical exception, temporally and
spatially restricted to a fairly limited area.’24 In this view, marriage restriction is
merely a sub variable within the first phase of the transition, and, on top of that,
applicable in only a small part of the world.

Even in historical demographic studies on Europe itself, the role of mortal-
ity initially received more attention than nuptiality did. Jean Meuvret’s 1946 arti-

20. Notestein, ‘Population. The Long View’, respectively 38-39 and 41.

21. Katherine A. Lynch, ‘The European Marriage Pattern in the Cities: Variations on a Theme by Hajnal’,

Journal of Family History 16 (1991) 79-96, especially 92.

22. American Journal of Sociology 34 (1929) 959-975.

23. See for an elaborate and convincing description of the reception of the articles: Simon Szreter, ‘The Idea of

Demographic Transition and the Study of Fertility Change: A Critical Intellectual History’, Population and

Development Review 19 (1993) 659-701.

24. Jean-Claude Chesnais, The Demographic Transition. Stages, Patterns, and Economic Implications (Oxford

1992) 100.



30 cle on the mortality crises induced many French demographers to consider posi-
tive checks as the instrument that regulated European populations before the onset
of the modern fertility decline.25 To be sure, the attention to mortality did not drive
Malthus’ preventive check from the scholarly agenda. Take for instance the French
demographer Adolphe Landry. In his La Révolution Démographique (1934) he
explicitly dealt with marriage restriction: ‘(...) Le moyen que l’ on employait à cet
effet (i.e. to maintain the accustomed standard of living) était de pratiquer le céli-
bat, ou de retarder le mariage. Une fois marié, on laisse agir la nature (...)’.26 Had
Malthus been able to read these lines, he would have nodded approvingly.
The same goes for the Dutch demographer E.W. Hofstee. In 1954, he published
an article that is well-known in the Netherlands, but, for obvious reasons, did not
reach an international audience.27 Still, it is worthwhile to give this paper a clos-
er look, because, even nowadays, some of the ideas in it sound rather modern.
Hofstee’s point of departure is the question of how to explain regional differences
in birth rates in the Netherlands around 1850. After presenting a quantitative
overview of demographic characteristics of the Dutch provinces, his conclusion
is that it is variance in age at marriage and in marriage frequency that determine
the variance in birth rates.

Hofstee explicitly referred to transition theory by stating that ‘one of the
most viable hypotheses in demography’ asserts that there is ‘a certain relation’
between the development of birth rates and death rates.28 In only a few sentences
the author depicted the transition from a high level balance between births and
deaths to a low level balance, including the intermediate phase of population
increase. All this is geared at re-establishing the equilibrium between population
and resources. Does this imply, Hofstee asked himself, that regional differences
in Dutch birth rates in 1850 can be reduced to differences in death rates? The
answer he gave is an unequivocal no.

25. J.-M. Meuvret, ‘Les crises de subsistances et la démographie de la France d’Ancien Régime’, Population 2-4

(1946) 643-650.

26. Adolphe Landry, La Révolution Démographique. Études et essais sur les problémes de la population (Paris 1934),

44. Translation: ‘(...) The way to reach this goal was to practice celibacy, or to postpone marriage. Once mar-

ried, people let nature have its way (...)’.

27. E.W. Hofstee, ‘Regionale verscheidenheid in de ontwikkeling van het aantal geboorten in Nederland in de

2de helft van de 19de eeuw’ (‘Regional variance in the growth of the number of births in the Netherlands in

the second half of the 19th century’), Akademiedagen VII (1954) 59-106. Throughout his academic career

Hofstee adhered to the views developed in this paper. See for instance: E.W. Hofstee, Korte demografische

geschiedenis van Nederland van 1800 tot heden (Haarlem 1981).

28. Hofstee, ‘Regionale verscheidenheid’, 76. (literally: ‘Tot één der meest gangbare hypothesen in de
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en het sterftecijfer.’).



31His alternative explanation sounds familiar to those who have read
Malthus. In the 18th century, Dutch fertility was determined by the so-called clas-
sical agrarian-crafts reproductive pattern. Basic to this pattern was that marriage
was only possible if and when one had acquired a livelihood adequate to one’s
occupation and social status. To illustrate this system, Hofstee gives the example
of a farmer who has more than one son. Only one of the farmer’s sons would
marry, often when the farmer himself retired. The other brothers and sisters
would remain celibate and live their lives in the household of the married broth-
er. In this way, the balance between population and resources was kept, without
using contraception within marriage. One must assume, Hofstee added, that the
same applies in the pre-industrial city. Artisans used the same instrument to reg-
ulate their number and even (a limited number of) laborers could depend on
their contract of employment.29

The two examples show that marriage restriction has never been absent
from the scholarly debate, even in the heyday of demographic transition theory.
Still, it took until 1965 before it regained the central position that Malthus had
accorded it. In that year John Hajnal published what may well be the most cited
article in the historical demographic and family history literature. Its impact on
our thinking about marriage, fertility and population control, therefore, can
hardly be overestimated.30 Hajnal’s 1965 publication (and the 1983 sequel31) was
the start of a process that canonized the decisive impact of nuptiality in the
1980’s. E. A. Wrigley, for instance, noted that “the most significant feature of
Hajnal’s [1965] article...was simply that he placed marriage once again at the cen-
ter of the stage.”32 Later publications confirmed this view.33

What exactly did Hajnal say in his 1965 article? First of all, he narrowed
Malthus’ definition of Europe down to Western Europe. More precisely, he drew
a line on the map of Europe from St. Petersburg (in western Russia) to Trieste
(in northern Italy) and stated that to the west of that line a very specific marriage
pattern existed. Age at marriage was high in comparison to all other populations

29. There probably are contemporary accounts of this marriage pattern in every country where it was practiced.

For the Netherlands we have the paper of a village doctor in the province of North-Brabant, who, already in
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32 known, and more people remained celibate throughout life than elsewhere. In
Eastern Europe, couples married at a younger age and the proportion never mar-
ried was definitely smaller.34 The Western European marriage pattern dominated
European demography for centuries, for it: “(…) can be traced back with fair con-
fidence as far as the seventeenth century in the general population”. There is also
a clear cut end to the pattern in Hajnal’s view. In the two decades before 1965 the
‘European pattern’ seems to be disappearing, he wrote.35

Although Hajnal focused on Europe, he referred to other populations too.
“Non-European civilizations” he wrote “are like Eastern Europe, or more so.”36

But why was it that the Europeans exhibited such a remarkable marriage pattern?
In 1965 Hajnal suggested that “in Europe it has been necessary for a man to defer
marriage until he could establish an independent livelihood adequate to support
a family”, and he admitted he was tempted “to see in this the key to the unique-
ness of the European marriage pattern”.37 Thus, the custom of neolocality is
thought of as the primary reason for postponement of marriage. In the extended
households of Eastern Europe and Asia the new couple could simply join the
existing family. Still, Hajnal immediately went on to admit that this causal flow
is not at all unambiguous. “Even if we understood how the age of marriage of
men was determined at a given period it would still need to be explained how
women’s age at marriage was effected. The uniqueness of the European marriage
pattern lies primarily in the high age at marriage of women, rather than a high
age at marriage for men.”38

These observations lead to the question of what is exactly meant by the
phrase ‘the Hajnal hypothesis’. Several interpretations are possible. Theo
Engelen and Arthur P. Wolf distinguished between three alternatives. First of all,
we can simply read Hajnal’s hypothesis as the ethnographic claim that as regards
marriage, household structure, and life-cycle service, Europe is “unique or
almost unique in the world”. To take one step further, it is Europe’s uniqueness
that counts. We then refer to the requirement that a man must have an inde-

33. We refer to: J. Dûpaquier, ‘L’ autorégulation de la population française (xvie-xviiie siècle)’, in Histoire de la

population française 2, ed. J. Dûpaquier (Paris 1988) 413-436, and E.A. Wrigley and R.S. Schofield, The popula-

tion history of England (Cambridge, Mass.). In 1997 Wrigley et al. once again confirmed this: ‘The present vol-
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cipal determinant of secular demographic change in England.’ See: E.A. Wrigley, R.S. Davies, J.E. Oeppen, R.S.
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34. Ibid., 135.

35. Hajnal, ‘European marriage patterns’, respectively 134 and 104.

36. Hajnal, ‘European marriage patterns’, 104.

37. John Hajnal, “European marriage pattern in perspective,” 133.

38. Ibid., 134.



33pendent livelihood before marrying, the ‘niche’ version of the hypothesis. Most
often, however, authors using the European marriage pattern see it as a general
population theory like the demographic transition theory. When Malthus,
Landry, Hofstee, Wrigley and Dupaquier, to list only the authors cited here, refer
to the European marriage pattern, they claim that in Europe nuptiality func-
tioned as a kind of social thermostat that regulated the relationship between eco-
nomic well being and population growth.39 In this study we adhere to the last
interpretation of Hajnal’s papers. In our view, from at least the 17th century until
the first half of the 20th century, in Europe nuptiality restriction was used to bal-
ance population and resources.

Population checks in China. An ongoing debate
When we turn to the population history of China, again the debate concentrates
on whether the development of population was checked ‘positively’, by mortality,
or ‘preventively’, by a combination of nuptiality and fertility. The citations from
Malthus’ work showed that he was convinced that positive checks were the fate of
China. How about contemporary Chinese observers, then? Ping-ti Ho informed
us of the ideas of Chinese authors writing in the 18th and 19th century.40 As a
consequence of rapid population growth, living conditions in China deteriorated
in the fourth quarter of the eighteenth century. In 1793, this was the reason for
Hung Liang-chi (1746-1809) to write two famous essays concerning this problem.
Surprisingly, many of Hung’s ideas come very close to what Thomas Malthus
wrote – five years later – in the first edition of his Essay. Hung’s theory of popu-
lation describes the growing pressures while the means of subsistence and the
increase of population are not in direct proportion. As for remedies, Hung
expects 10 or 20 per cent of the population to die from flood, drought, sickness-
es and epidemics. The government can do no more than stimulate the exploita-
tion of new land and the introduction of intensive farming. A reduction of the fis-
cal burden is another possibility, and, if everything else fails, one can open pub-
lic granaries for relief.

In 1820, another scholar, Kung Tzu-chen, reported on the developments
since Hung: “In general the rich households have become poor and the poor
hungry. (…) The provinces are at the threshold of a convulsion which is not a
matter of years but a matter of days and months.” In 19th century local histories
we find confirmation of Kung’s predictions. Customary living standards were
replaced by bare subsistence, rural unemployment exploded, and even tradition-

39. Theo Engelen, Arthur P. Wolf, ‘Introduction’ in: Theo Engelen and Arthur P. Wolf (eds.), Marriage and the
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34 al rice-exporting regions became dependent on other areas in years of bad har-
vests. It is therefore no surprise that 1851 witnessed the outbreak of the Taiping
Rebellion.

The war did not relieve the pressure, according to the diaries of Wang
Shih-to (1802-1889): “All the ancient forestry of Szechwan has been cut down
and the virgin timberland of the aboriginal regions turned into farmland. Yet
there is still not enough for everybody.” Wang’s solution for the problems of his
country sounds extremely ruthless. His suggestions include the encouragement
of large-scale female infanticide, the establishment of more nunneries and a law
against remarriage of widows, postponement of marriage until higher ages (sic!),
and discouragement of large families by taxation on children. The last suggestion
is to drown all surplus infants of both sexes. Wang only wants to make an excep-
tion for the physically fittest.41

If anything, the Chinese observers seem to back Malthus’ view of China as
an overpopulated country suffering from endemic poverty. No wonder, therefore,
that a new generation of Western authors, publishing around 1930, saw no rea-
son to change the traditional views. Both W.H. Mallory42 and H.D. Tawney43 con-
firmed that Chinese fertility was extremely high. They attributed this to the tra-
dition of wanting as many sons as possible. Given the nature of the extended
household, Tawney argued, the production of children was disassociated from
the responsibility to feed them. For that reason “prudential restraints act with
less force than elsewhere; and population, instead of being checked by the grad-
ual tightening of economic pressure on individuals, plunges blindly forward, till
whole communities go over the precipice.”44

To be sure, all the opinions presented until this point were based on very
impressionistic data. Local observers and Western travellers were the sources
from which far reaching conclusions were drawn. The first quantitative data were
collected between 1929 and 1931 when John Lossing Buck conducted what has
become known as the Chinese Farm Survey. In this survey the demographic char-
acteristics and history of 40,000 families is recorded.45 The data were not taken
at face value, but they were adjusted by Frank Notestein, who suggested that
Buck’s data were far from perfect. When “an illiterate peasant population” is
investigated “by enumerators with little experience in making field studies and
only an hazy idea of the use to which their reports would be put”, one has to be

41. All citations from Ho, Studies on the Population of China, 271-275.

42. W.H. Mallory, China: Land of Famine (New York 1926).

43. R.H. Tawney, Land and Labour in China (London 1932).

44. Tawney, Land and Labour in China, 104.

45. John Lossing Buck, Land Utilization in China: a study of 16,786 farms in 168 localities and 38,256 farm fami-

lies in twenty-two provinces in China 1929-1933 (Nanking 1937; New York 1968).



35skeptical of the results, he wrote.46 Notestein dealt with this problem by reject-
ing 18 of the 199 areas studied, in which, in his view, either births or deaths or
both were underestimated.

The group of Princeton demographers that presented the first scientific
analysis of the Buck data in 1976 adjusted the fertility rates for a second time,
again upwards. Despite this adjustment the conclusions of the analysis were
contrary to received wisdom until that date. Instead of being extraordinary high,
Chinese fertility appeared to be “very low”. Indeed, the fertility was such as
expected “only in populations in which some combination of contraception and
abortion in practiced.”47 Still, the authors did not claim that the Chinese delib-
erately controlled their fertility. Rather they pointed at the effects of prolonged
breastfeeding by undernourished women and of reduced coital frequency in an
impoverished population. The 1976 study in this way was a revolutionary break
with the past. Not only was Chinese fertility now considered low, but also Barclay
et al. added preventive checks to the positive check.

The Stanford anthropologist Arthur P. Wolf criticized these new findings.48

Although he acknowledged that Chinese fertility was not as extraordinarily high as
earlier authors thought, he strongly believed that the Princeton group underesti-
mated Chinese fertility. Also, he did not believe that preventive checks ruled. He
claimed that because the authors underestimated both fertility and mortality, they
thus did not find positive checks at work.49 Wolf’s opinion was based on three
alternative sets of data. First, he used his findings from the household registers on
Taiwan, accurately kept during the Japanese colonial period. His calculations for
the Hai-shan region produced total (marital) fertility rates (tfr and tmfr) above
those derived from the Farm Survey. His conclusion: “We must conclude that
Chinese farmers on Taiwan enjoyed considerably higher fertility than mainlanders
or accept the possibility that the Farm Survey data are inaccurate.”

Wolf acknowledged that Taiwan had special characteristics that may influ-
ence the comparison. Therefore, he also presented data collected on the China
mainland for the explicit purpose of reevaluating the Farm Survey. In 1980-1981,
he interviewed women aged 55 and over in Beijing, Fukien, Kiangsu, Szechwan,
Chekiang, Shantung and Shensi. Unlike the interviews in the Farm Surveys, the
interviews by Wolf followed the rules of scientific fieldwork. Although judged by

46. Frank W. Notestein, Chiao Chi-ming, ‘Population’, in: Buck, Land Utilization I, 358-99.
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36 the sex ratio of the births collected his results were not completely satisfactory,
again the fertility rates of his population were clearly above the fertility calculat-
ed by the Princeton researchers. Wolf also introduced a third source of informa-
tion to compare the Farm Survey to. C.M. Chiao, Warren S. Thompson and D.T.
Chen conducted a four year study (1931-1935) of vital events in Chiang-yin coun-
ty in central Kiangsu.50 Careful interviewing and regular checks on the trained
reporters resulted in a highly reliable study. The results as far as fertility is con-
cerned exceeded the rates given by the Farm Survey, but also the rates found on
Taiwan: tfr for the years 1931-1934 was 6.38, and tmfr 7.41, against 4.99 and
5.65 in Buck’s data as revised by Notestein.51

Evidence from these three sources led Wolf to renounce the data from the
Farm Survey and the calculations later made by the Princeton group. He
nonetheless agreed with Barclay et al. on one point. Chinese fertility did not
reach the unparalleled level described by many authors. Wolf too accepted the
idea that Chinese marital fertility was only about 75 percent of that of pre-indus-
trial Europe. The logical next question was: what caused the relative low marital
fertility in China? Whatever the reason, it was certainly not deliberate fertility
control, Wolf argued. “Where Japanese peasants made the family fit the farm,
the Chinese assumed they could somehow make the farm fit the family.”52

Again drawing on evidence from the Taiwan data, he found that women pursued
high fertility no matter how many sons they already had, up until age 40-45.
Also, although the level of fertility may differ from a natural fertility population,
the age pattern of all the populations mentioned here followed closely the curve
of natural fertility.

These findings confronted Wolf with a dilemma: “Why was marital fertili-
ty relatively low in a strongly pronatalist culture?”53 He solved this dilemma by
pointing to the following facts. First of all, the traditional emphasis on high fer-
tility was often countered by marriage customs that discouraged high fertility.
This refers to minor marriages, where a brother married his ‘sister’ (adopted at a
young age as his future bride) and to pre-adolescent marriages. Also, poverty,
possibly undernourishment, had a depressing effect on fertility. From his Taiwan
data Wolf showed that richer families (paying more land tax) had higher fertility
than poorer families (paying no or less land tax). Wolf concluded his argument
by once again refuting one of the points made by the Princeton group. This
group suggested that populations with universal and young marriage simply had

50. C.M. Chiao, Warren S. Thompson, D.T. Chen, An Experiment in the Registration of Vital Statistics in China
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52. Wolf, ‘Fertility in Prerevolutionary China’, 177-178.

53. Wolf, ‘Fertility in Prerevolutionary China’, 180.



37to restrict the number of births. Contrary to that, Wolf claimed that young and
universal marriage was essentially geared toward high fertility. The question, in
his view, is rather how this intention was frustrated.

Ansley Coale, one of the authors of the Princeton paper, accepted the chal-
lenge. In his answer to Wolf’s critique he defended their conclusions.54 Wolf mis-
understood two major points in the article of the Princeton group, Coale said.
First, the authors did not claim that the Farm Survey data were correct. Instead,
they used refined new demographic techniques to calculate vital rates from the
incomplete and inaccurate data. Second, the authors did not suggest that low
Chinese fertility was caused by deliberate restriction. To the contrary, “fertility was
‘natural’, meaning that Chinese couples did not take deliberate steps such as con-
traception and abortion to stop having children when the desired family size had
been attained.55 Coale then described how the original data were corrected and
showed that when comparing Wolf’s Hai-shan data and his 1980-1981 interviews
on the mainland with the adjusted figures from the Farm Survey there is a
remarkable resemblance rather than a difference.

Is fertility associated negatively with poverty and positively with the level
of living? Yes, said Wolf. No, said Coale, because “As a general proposition, I
think the assumption of a close association between the level of living and fertil-
ity is erroneous. (…) Clearly, if there is actual starvation, menstruation ceases and
fertility is greatly reduced, but long-lasting malnutrition above the level of star-
vation seems to have very little effect.” And the relationship suggested by the
Princeton group between early and universal marriage on the one hand, and
moderate fertility on the other? Coale cited evolutionary theorists who claim that
early and universal mating fosters mechanisms that inhibit fertility in order to
avoid overpopulation. “Moderate reproduction is attained among larger mam-
mals and birds by various genetically programmed restrictions on fertility, and
in human populations by various social customs and practices.”56We will return
to these customs and practices later.

Evidently, Wolf and Coale did not reach an agreement on this issue. The debate
disappeared from the journals for a while, but inevitably the issue to be solved
re-emerged, activated again by a new generation of scholars in the China field.57

Their views were brought together inOne Quarter of Humanity. Malthusian Mythol-
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38 ogy and Chinese Realities by James Lee andWang Feng.58 This book challenged the
traditional assumptions of demographers with regard to Chinese fertility.
Malthus was wrong, the authors argued, when he claimed that positive checks
ruled Chinese population. In the Chinese case, actors were not just passive vic-
tims of circumstances. They had four ways of actively influencing growth rates:
through (mostly female) infanticide, by a gender-unbalanced marriage market, by
a low level of marital fertility and, lastly, through adoption. When translated in
Malthusian terms, preventive rather than positive checks ruled Chinese demog-
raphy, and they succeeded in keeping marital fertility low by a combination of late
starting, long spacing and early stopping.

Wolf accepted the new challenge. Low marital fertility in China, he once
again argued, is not the result of deliberate actions of Chinese couples. Rather, it
is an involuntary consequence of chronic malnutrition, untreated diseases, hard
manual labour, and economically enforced conjugal separation.59 Campbell et al.
responded to the criticism, although they had hesitated to do so “since Wolf’s
arguments are old”.60 This time, however, Wolf was not the only discussant on
the ‘positive’ side. His position was shared by several China specialists.61 From
their end, his opponents refuted Malthusian interpretations of Chinese history
again at various occasions.62

We will analyze this discussion in depth because the issue is central to the
understanding of the Chinese part of our comparison. The findings, however, are
also applicable to the European situation, for, as we already mentioned, the dis-
cussion on the relative importance of preventive and positive checks may have
ended in favour of the preventive side, mortality also played an important role
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39west of the St. Petersburg-Trieste line. The following overview of the discussion
does not deal with all issues in this debate. Whether or not the quality of some
data used by either Lee et al. or Wolf was poor, we leave to the specialists. The
same goes for the estimates of fertility, and whether or not the conclusions based
on geographically limited data sets are representative for China as a whole.
Rather, we focus on the basic questions that form the core of the polemic. It is
acknowledged by all participants that Chinese fertility was relatively low given
the duration of marriage. Central to the discussion is whether or not this low fer-
tility was caused by low fecundity or by conscious actions. Therefore, we first
have to assess the influence of nutrition on fertility. Wolf claimed that this influ-
ence exists and that is has important consequences for the interpretation of the
level of fertility. Campbell et al. responded that “the relationship between nutri-
tional status and fertility is archaic in light of results from studies carried out in
developing countries in recent decades”.63 The next question logically builds on
the first. If indeed female fecundity is influenced by sustained malnutrition, was
the Chinese standard of living such that this influence could assert itself?

Food and fertility
There is an impressive number of publications on the relationship between
nutritional status and fertility. The first conclusion from these empirical studies
is that the link between food and fertility is contested. Only by way of selective
citation can one arrive at a clear-cut conclusion, because some authors claim that
malnourishment indeed influences fertility negatively, whereas other scholars
doubt whether this relationship exists. Therefore, we will not even try to offer an
exhaustive enumeration of monographs and articles on the subject. Instead, we
demonstrate the polemic by using two manuals summarizing most of the recent
literature. We refer to Peter T. Ellison, On Fertile Ground64 and James W. Wood,
Dynamics of Human reproduction.65 Do these authors, both drawing on a large
number of recent empirical studies, indeed support the claim that it is ‘archaic’
to believe in a relationship between nutrition and fertility?

James Wood’s survey provides us with a balanced view, offering both re-
search in favour of the relationship between food and fertility, and authors deny-
ing the influence of nutritional status on fertility. The first issue Wood tackles is
the age at which female fecundity starts and ends, menarche and menoause. He
accepts that poorly nourished girls experience later menses than well-nourished
ones. However, menarche does not simply function as an on/off switch through
which childbearing becomes possible. It is a widely established fact that menar-

63. Campbell, Wang and Lee, ‘Pretransitional fertility in China’, 743.

64. P.T. Ellison, On Fertile Ground. A Natural History of Human Reproduction (Cambridge/London 2001).
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40 che is followed by a period of adolescent sub-fecundity. Even if the demographic
effects of later menarche itself are not impressive66, the prolonged sub fecundi-
ty afterwards could strengthen its influence. Research into the relationship
between age at menarche and the length of adolescent sub-fecundity, however,
gives mixed results. Some studies show a positive correlation (late age at menar-
che implies a long period of sub-fecundity). Other studies show the opposite.67

Thus, the total time devoted to childbearing may be shortened by late menarche
in two ways. As for differences in the age at menopause “it seems plausible that
nutritional differences play some role”.68 Again, the implication for the period of
the fecundity is clear: well-nourished women can reproduce for a longer period
of time.

How about foetal loss, then? Does malnutrition result in an increased
probability of foetal loss? Wood finds that we have to differentiate between spon-
taneous abortions in the early and later phase of pregnancy. Foetal loss in the first
months of pregnancy is in most cases due to chromosomal aberrations in the
eggs of older women, and thus independent of external circumstances. The
decline in the incidence of late foetal loss (after 28 weeks of pregnancy) on the
other hand is associated with improvements in nutrition, public hygiene and
medical care.69 The effects on fertility are evident. Through late foetal loss the
birth interval until next birth increases and total fertility decreases.

Wood deals extensively with the so-called maternal-depletion syndrome,
the possible ongoing decline in maternal condition during the reproductive life
of a woman. This syndrome is the consequence of the metabolic burden of suc-
cessive gestations and periods of lactation. In situations where food is in short
supply, the mother will not be able to recover before the next pregnancy starts,
and ends up in a situation where foetal tissue will grow at the expense of mater-
nal tissue. The automatic reaction that evolutionary biologists presume as an
answer to maternal depletion, a decline of fecundity, is not, however, acknowl-
edged by Wood.70

When we turn to Ellison, we find an evolutionary physiologist who clearly
believes in the existence of the relationship between food and fertility. He first dif-
ferentiates, however, between the influences of nutritional status on conceiving
and on successfully bringing to an end of a pregnancy. Surprisingly, he finds
almost the same percentage of embryonic loss for present day American women
and for their counterparts in Bangladesh, whereas the differences in living con-
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41ditions clearly differ markedly. Women in Bangladesh marry as teenagers, work
in labour intensive rice farming, and their nutritional status is low. Still, their
incidence of embryonic loss is about the same as for American women: 34 per
cent. This implies that environmental conditions do not matter. Not only the
early embryonic losses seem to be independent of the circumstances women live
in, also miscarriages occurring after implantation are almost equal in differen-
tial social and economic settings. Rates of spontaneous abortion, for instance,
are not affected by malnutrition or famine. The conclusion seems to be that once
implantation has occurred, the maternal body dedicates all its energy to the foe-
tus, even if circumstances are adverse. As for the start of a new pregnancy, the
evidence points in another direction. When looking at chances of conception,
adverse energetic conditions do significantly reduce the probability. From an evo-
lutionary point of view one could conclude that investment in a pregnancy is
avoided when chances of giving birth successfully are low.71

Biologically the probability of conception is reduced by a suppression of the
ovarian function. Several studies on non-Western populations (for instance the
Lese of Congo’s Ituri Forest) show that this suppression starts when the energy
balance is negative. This happens during the periods of the year when food sup-
ply is scarce. To be sure, suppression of the ovarian function also occurs among
well-nourished women. A study of Polish women shows significant lower levels
of progesterone for women with a high workload when compared to their less
burdened colleagues. This does not come as a surprise. Even in modern Western
populations one finds the same phenomenon among dieters and athletes.72

After giving birth, the mother’s investment in her baby continues through lacta-
tion. Although lactation uses between 15 and 50 percent of a woman’s energy
budget, it is a very robust production, which will only stop under extreme cir-
cumstances of starvation. This continued investment in the wellbeing of her off-
spring occurs at the expense of the mother, and, if prolonged, can result in what
Wood already called the “maternal depletion syndrome”, which is widely distrib-
uted in the developing world. Especially when female workloads are high, nutri-
tional intake is low and births are closely spaced, female fat reserves fall pro-
gressively with an increasing number of births. Ellison then describes both the
risk for women to end up in a downward spiral, and the natural response that is
automatically generated in the ‘depleted’ female body:

“It is easy to imagine how serious the negative consequences of maternal depletion

can be, and therefore how important it is for a woman’s overall evolutionary fitness to

maintain a sufficient separation of periods metabolizing for two. (...) The shorter the
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42 interval separating births, the greater the risk of mortality of the offspring. Intervals of

less than two years between births are particularly dangerous. (...) If metabolizing for

two is a significant burden, metabolizing for three is nearly impossible, especially

when the mother’s energy budget is constrained by external circumstances. It should

come as no surprise, then, that natural selection has provided physiological mecha-

nisms to reduce the likelihood of overlapping gestation and lactation.”73

Louis Henry already pointed at this mechanism when he introduced the concept
of ‘natural fertility’, that is parity independent fertility. Contrary to Malthus’ view,
uncontrolled fertility was not uniformly high between and within populations,
Henry concluded. Even without deliberate societal and individual control huge
variation in fertility was found. He did not attribute this variation to the start and
ending of the reproductive career, but rather to the pace of childbearing. From the
three factors that constitute the birth interval (from birth to resuming fecundity,
from there to actual conception, and from conception to birth), according to
Henry, the first factor was most important, driven mainly by breastfeeding.74

What we have, then, are two positions on what drives the length of birth
intervals, nutritional status of the mother and breastfeeding. In the literature on
this topic Rose Frisch emphasized the impact of nutrition. In her view it was
nutritional status, and more specifically fat reserves of women, that regulated fer-
tility. This, she added, is not only found in primitive societies, but in populations
of historical Europe too.75 Further empirical research, however, raised doubt on
this view and resulted in a strong polarization between the ‘nutritionists’ on the
one hand, and those advocating the impact of breastfeeding on the other hand.
Namely John Bongaarts argued that the effect of nutrition on birth intervals was
trivial when compared to the influence of lactation.76 Ellison finds this polariza-
tion not productive, the more so because Henry had already resolved the debate.
He simply observed that the two influences are related, in the sense that the dura-
tion of amenorrhea during lactation is not a constant, but dependent on the phys-
iology of the woman, including her nutritional status.77 Ellison then concludes
his plea for the ‘nutritionist’ view by stating:

“It can be presumed that natural selection has shaped female reproductive physiology

in humans, as in other mammals, to make the most effective use of time and energy in
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43producing offspring. To a large extent these amount to the same thing, the optimal

spacing of births. (...) optimal birth spacing in turn involves physiological “decisions”

over the allocation of energy between competing categories: continued milk produc-

tion, maternal maintenance costs, a new pregnancy. (...) Especially under chronically

poor energetic conditions, a woman’s lifetime reproductive success may depend on

her ability to maintain long-term energy balance and avoid the downward spiral of

maternal depletion”. 78

Ellison’s survey uses an impressive number of studies on biological determinants
of fertility that for a large part are also found in Wood’s references. Surprisingly,
Wood’s conclusions are less unequivocal in favour of the ‘nutritional’ stand.
Ellison has a convincing explanation for the amazing contradictions in the stud-
ies referred to. He distinguishes between two opposing groups of scholars that,
in Wood’s qualification, disagree “vehemently”. Physiologists, on the one hand,
share the conviction that maternal malnutrition has a large impact on reproduc-
tion, while most demographers assume that this relationship, if at all, results in
only marginal effects.

When analyzing the differences, Wood concludes that some of the dis-
agreements are unnecessary. Physiologists may be right in stating that there is
a biological link between nutrition and ovarian function, but demographers
may be equally right in arguing that this link is not measurable at the popula-
tion level. In general, both studies from physiologists and demographers have
important limitations. Wood refers to problematic assessment of nutritional sta-
tus via anthropometric measurement and the use of small and selective sam-
ples. On top of that, demographers tend to divide undernourished and well-
nourished women by using a threshold value of the indicators applied, rather
than using a sliding scale. Physiologists, on their part, have stopped after estab-
lishing a biological link, and in doing so neglected measuring the actual conse-
quences for ensuing fertility. Most of all, however, both contestants have under-
estimated the complexity of the many relations involved here, and resorted too
easily to too simple models and measurements. The final conclusion, therefore,
can only be that “a strong linkage between maternal nutritional status and fer-
tility would be of enormous importance (...) if it could be established convinc-
ingly. The definitive refutation of such a linkage would be of equal significance.
The studies done to date are so deficient (...) that no firm conclusions are as yet
possible”.79

It is time now to return to the discussion between Wolf and Lee et al.. The
question to answer was whether or not Wolf was right in claiming that low mar-
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44 ital fertility in China can be explained by poverty and low food intake rather than
by a set of conscious demographic actions. The human biology literature on the
subject revealed that nutritional level could influence fertility in two ways. First,
the age at menarche is proved to be related to nutrition. Well-nourished females
experience menarche at an earlier age than undernourished women. Also, late age
at menarche could, according to some, result in longer adolescent sub fecundity.
The second proposition argues that malnutrition prolongs lactational anovulation.
All the participants in this discussion share the view that breastfeeding is a pow-
erful way to increase birth intervals. This proposition argues that the increase
would be even bigger among undernourished women. Thirdly, there is conclusive
evidence that the ovarian function is impaired by low nutritional standard, result-
ing in a rise of anovulatory cycles, oligomenorrhea or luteal insuffiency. These
opinions are based on recent and reliable research. If anything, they prove that
Wolf had good reasons to point at nutrition as a possible determinant of fertility.

His position is backed also by the evolutionary biologists. They expect the
female body to have an automatic adaptive response to adverse circumstances.
When metabolizing for two is expected to endanger either the mother-to-be, in
the first part of pregnancy, or the baby, in the last months of pregnancy, a lowered
ovarian function will prevent conception. If a mother is already lactating for
another child, the reaction is even stronger. All this is nature’s way of trying to
avoid maternal depletion. Two more items can be added to the list reinforcing the
negative influences on fertility of undernourishment. Women in this condition
experience significantly more miscarriages in the second part of their pregnancy.
This, too, results in an increase of birth intervals and, at one remove, in lower
total fertility. Finally, in the same way undernourished women start their fecund
life relatively late, they stop ovulating earlier.

These findings do not automatically declare Wolf to be right. Some of the
relations mentioned are matched by research casting doubt on their strength.
Other relations may be confounded by methodological faults. Most of all, even
when the biological effect is established, one also has to measure the demo-
graphic implications. If we apply Wood’s division of the field, Arthur Wolf clear-
ly is a physiologist, whereas Ansley Coale in the 1980’s, and more recently James
Lee, Cameron Campbell and Weng Fang are demographers. Both parties display
the vehement disagreement Wood described. Wolf unequivocally dismisses the
claims of his opponents: “they are mistaken claims”.80 They, from their part, do
not hesitate to qualify Wolf’s arguments as “old” or even “archaic”.81 Ellison and
Wood have shown that empirical research as yet does not justify these outspoken
opinions of the discussants.
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45The second question raised here deals with the nutritional standard of the Chinese
population in successive historical periods. For even if Wolf is right in the discus-
sion mentioned above, Chinese fertility could only be relatively low as a result of
this reason when Chinese women were malnourished. Again, we enter a debate
between two opposing groups of authors. The pessimist view follows Malthus and
describes China as an overpopulated, impoverished part of the world. On the con-
trary, according to the optimists, China started an important period of economic
growth at least from the closing decades of the 19th century on, followed by a stan-
dard of living that improved markedly.82 The disagreement between Wolf and Lee
et al. is a reflection of this discussion. Wolf takes the pessimistic view, his oppo-
nents the optimistic view, and both discussants have their own supporters.

We have already quoted the observations of historical Chinese authors, who
implicitly shared the pessimist view. These observations may well be biased, most
of all by a limited regional scope. What we need, then, is an objective measure for
livelihood. Authors like Komlos83 and Steckel84 claim to have found an index for
such a measure by looking at the final height adults reach. This final height cor-
responds with the nutrition available for infants and children. The standard of liv-
ing thus could explain historical, social and regional differences in heights better
than genetics. Very recently, John Komlos and Jörg Baten looked back at the
accomplishments of anthropometric history in the past decades and once again
asserted: “A crisis caused by endemic malnutrition rather than by an acute sub-
sistence crisis probably began with an initial response of the human organism to
accommodate to changing nutritional circumstances by becoming smaller”.85

Again, this finding reminds us of Thomas Malthus who from own observation
came to the same conclusion: “the sons of labourers are very apt to be stunted in
their growth (…). Boys that you would guess to be fourteen or fifteen are, upon
inquiry, frequently found to be eighteen or nineteen. (…) a circumstance which
can only be attributed to a want either of proper or of sufficient nourishment.86

Stephen Morgan has analyzed more than 10,000 records of height meas-
urements for Chinese government or semi-government employees. The data
were collected between 1933 and 1949, and cover people born between 1887 and
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46 1933.87 Clearly, late 20th century Chinese were better off than their ancestors
measured in the 1940’s, Morgan stated. On average, they were 1.5 cm taller, and
they reached this height about 5 years earlier. For the Chinese born between 1900
and 1930 Morgan also found regional differences in the development of height.
The growth was most impressive in East (plus 1.3 cm) and South China (plus 1.2
cm). North Chinese men (plus 0.2 cm) and Central Chinese men (plus 0.4 cm)
grew significantly less. Not only region, but also occupation mattered. As expect-
ed, the lower the socio-economic status of those measured, the shorter they were.
When Morgan estimated the impact of region on height, controlling for period of
birth and occupation, he reached the conclusion that the average national growth
was fully driven by the developments in East China. The other regions witnessed
either very slow growth (Central and South), or even negative growth (North).

Morgan’s conclusion is in favour of those who adhere to the pessimistic
view on Chinese standard of living: “The stark regional variations point to the
spatially differentiated and uneven pattern of economic growth and is a challenge
to Rawski’s claim that there was a sustained rise in per capita consumption across
China, not just in the developed regions.” As it is, only the most developed lower
Yangzi area shows a sustained upward trend in final adult height that is in line
with the optimist view on Chinese economic growth. Further, the differences
between socio-economic groups support the claim that poverty was unevenly dis-
tributed within the regions covered. If Morgan’s conclusions are right, in many
parts of China the food situation was such that it influenced human biology. By
implication this might have had a negative effect on fecundity, if one accepts the
possibility that nutrition influences fecundability.

The comparison of Chinese and European reproduction in the period between
roughly 1850 and 1950 confronts us with amazing differences. Nearly all Chinese
women married, and they did so at a relatively young age. Their European, espe-
cially Western European, counterparts lived up to the peculiar marriage pattern that
makes this part of the world so exceptional. As a consequence, European brides
were up to 10 years older, and 10 to 20 per cent of the European women remained
celibate throughout life. All things being equal, this should have resulted in a high-
er (marital) fertility in China. Reality, however, differs from this prediction. Mainly
as a result of shorter birth intervals tmfr in Europe was equal or even slightly high-
er than in China. This finding is shared by all scholars in the field.

The explanation, however, divides the same scholars in two diametrically
opposing positions. Why is it that Chinese women bore relatively few children?
For Arthur Wolf the answer is in line with the ‘positivist’ view put by Thomas
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47Malthus. The younger generation of China specialists, headed by James Lee, dis-
agrees fundamentally. They emphasize conscious preventive checks of the
Chinese population which, in later publications, they label ‘proactive’ behavior.88

The fundamental question to be answered in the ongoing debate is how to
come to conclusions that are acknowledged by all participants. To be sure, we
hope to have shown that at this moment there is evidence supporting both
claims. We will now turn to the way the debate between Arthur Wolf and James
Lee et al. has evolved recently. Can we find an explanation for the different con-
clusions by looking at the empirical foundations? We leave aside the discussion
on the comparability of the datasets used (how representative for China as a
whole are the people portrayed in the Qing imperial genealogies (1700-1830), the
registers of the bannermen in Liaoning province (1774-1873), interviews with
elderly mainland women in the 1980’s, or Taiwanese household registers cover-
ing the period 1905-1945?). Rather we concentrate on the methodological aspects
of the debate. Surely, one first has to deal with biases in demographic measure-
ment. When comparing European and Chinese fertility, the total marital fertility
rate is influenced by the inclusion of the age group 15-19 and of pregnant brides.
Even the age-specific measures, however, may be biased. The conventional
method of detecting birth control is looking at the shape of the curve, concave
indicating natural fertility, convex resulting from conscious limitation. When
marriage duration is so different as is the case when comparing European and
Chinese populations this may be misleading. Jan Van Bavel, for instance, sug-
gested that the comparison should only include women married in the same age
group.89 All this is straightforward demographic reasoning and can be solved
easily. For experienced scholars it can not be a problem to reach agreement on
problems concerning differential definitions and measurement.

The second major problem in the debate is the widely diverging way in
which data are processed. Wolf relies on a combination of interviews, thorough
knowledge of the local situation and descriptive statistics, whereas Lee et al. are
convinced advocates of multivariate analysis methods. This in itself is reason for
miscommunication. In our view, however, the differences in conclusions cannot
be attributed to the methodological approach. Rather, the sophistication of sta-
tistical analysis or the years of experience hide more important issues that have
to do with the interpretation of the results. For instance, how is one to deduce or
refute rational, strategic action of historical actors from demographic measures?

First of all, when dealing with historical populations we are confronted
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48 with a major conceptual problem. We have to infer strategic intentions from
behavior. These data, however, may be very misleading. When we treat them ex
post facto as an indication of strategic behavior, we might end up in circular argu-
mentation. All analysis starts with collecting data on demographic behavior. The
second step involves producing cross-tabulations, graphs and multivariate analy-
ses in order to distinguish subgroups that deviate from the average, including the
covariates of their behavior. Again, this is just straightforward research. The next
step, linking the behavior patterns found to plausible strategies, is a method-
ological risky move in which we first deduce strategies from behavior and after-
wards use them to explain this behavior.90

This is not all. How are we to know that the historical actors had all the
information they needed to make strategic decisions? Did they have the same
knowledge we have now with the benefit of hindsight? And since we deduce
strategies from actual behavior, how are we to know that the result was the result
actors were aiming at? Maybe their strategy simply failed or was confounded by
the interference of strategies of other actors. We might be explaining the result
of several conflicting individual strategies, a result that no one really intended.
E.A. Wrigley even pointed to the existence of so-called unconscious rationality,
behavior guided by societal norms and economic constraints, but known to
actors only as the proper way to live.91 Is living up to unconscious rationality
proactive too?

All this amounts to saying that determining conscious actions within his-
torical populations is very difficult. Next we wonder, whether the new “Chinese
demographic system” Lee et al. claim to have found is really new. They deduce
conscious actions from the use of infanticide, from a gender-unbalanced mar-
riage market, from a low level of marital fertility and, lastly, from adoption. This
Chinese reality, they argue, replaces Malthusian mythology, and thus the distinc-
tion between European ‘preventive’ and Chinese ‘positive’ patterns. The new
demographic system has at least two interesting characteristics. First, it implies
that we are not discussing four independent phenomena. One might argue, for
example, that infanticide is the core of the system. The other features are then
simply consequences of infanticide. Given the excessive female infant mortality,
the marriage market was obviously disturbed, resulting in almost universal mar-
riage for women and restricted marriage opportunities for men. This in itself
produced a highly rationalistic way of finding a marriage partner and hence may
have produced the low fertility rates within marriage. Romance was not exactly
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49the main driving force behind Chinese marriages. This leaves us with adoption.
Again, the need to adopt children is not an independent characteristic of the
Chinese demographic system, but the result of infanticide and low marital fer-
tility against the background of the Chinese preoccupation with lineage perpet-
uation. Many parents in this situation simply had to adopt either a son or a wife
for their son. Looked at in this way, the system depicted here is one that is char-
acterized first of all by infanticide. The conclusion that Chinese practised infan-
ticide is hardly revolutionary.

This brings us to the second remark on the Chinese demographic system.
James Lee and Wang Feng use the system to reject mortality by way of ‘positive
checks’ as the main feature of Chinese population history. They may be absolute-
ly right. Still, this clearly depends on the definition of ‘positive checks’. In con-
trast to their European and especially English contemporaries who prevented
excessive population growth by limiting the number of marriages, Chinese
women, in Thomas Malthus’ view, all married and did so at a young age. As a
consequence, periods of high death rates are to be expected as a penalty of
nature. To be sure, One Quarter of Humanity does not deny the existence of
poverty driven mortality: “Peasants used female infanticide to respond to short-
term changes in economic conditions. Increases in grain prices and declines in
food availability clearly provoked increases in male mortality and in female
infant mortality” (page 51).

The only reason why the authors deny the existence of positive checks is
that this check was not left to nature. Instead, parents took fate in their own
hands and killed a number of children, mostly females, of course, in order to
avoid the penalty of nature: “Such an active use of mortality meant that sur-
vivorship was determined as much by endogenous decision making as by exoge-
nous ‘misery’” (page 47). One could argue that this is at most a technical dis-
tinction. Maybe infanticide is just a variant of the phenomenon we call positive
checks and not something completely different. The decision for parents to kill
or abandon a number of their children may have been highly rational (page 58);
it remained, basically, a poverty driven phenomenon after birth took place. In
that sense it is close to the Malthusian definition of positive checks, even if one
chooses to call this behavior proactive.

Wolf acknowledges the rational attitude Chinese had towards marriage
and the family. As a matter of fact, many of the proactive actions taken by
Chinese are described in his own work.92 Still, in his view, this does not explain
all differences. Although low fertility was indeed caused by ‘late starting’, ‘early
stopping’ and long birth intervals, one should also look for the causes behind
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50 these mechanisms. Rather than ascribing them to conscious decisions, Wolf
points at ‘biological’ influences. Women married before menarche or during pre-
adolescent sub fecundity experience ‘late starting’ without proactive intentions.
‘Early stopping’ may be the result of the well established fact that coital frequen-
cy is negatively correlated with duration of marriage. On top of that, long inter-
vals could be the consequence of malnourishment of the marital partners and the
impact of a high risk of miscarriages.93

So far, we concluded that the fertility of human populations may have been influ-
enced by endemic poverty. Also, the Chinese population may have been subject to
endemic poverty until well into the 20th century. Moving on to the nature of
Chinese demographic behavior, we can conclude that Wolf too agrees that Chinese
families and couples actively influenced population development through infanti-
cide, arranged marriages and adoption. Essentially, this narrows the discussion
down to the central question whether or not fertility behavior was proactive.

Now let us assume that all discussants would use the same sources, con-
struct the same measures and apply the same statistical techniques, would this
automatically end the discrepancy when interpreting fertility? We are afraid not,
and this constitutes the real impediment to agreement. It is not one analysis
against another analysis. It is one conviction against another conviction that
underlies the debate. As a result we find the same arguments over and over
again. An example will help to prove our point. Son preference is an accepted
characteristic of Chinese society. If we find evidence of longer birth-intervals for
couples who already had a son (and we do find this both in Arthur Wolf’s and in
James Lee’s tables), what does this mean? The conclusion Lee et al. draw from
this finding is that parents consciously prolonged the following birth intervals
and thus acted proactively. Wolf points at an alternative explanation: “[Girls] were
often killed at birth; they were commonly neglected and died as a result; they
were frequently sold as servant slaves; they were often given away as little daugh-
ters-in-law; and they were usually weaned two or three months earlier than their
brothers”.94 As a result the mothers stopped breastfeeding earlier and their
fecundity was restored sooner. Wolf then concludes that “(t)he couples with sons
were not practising birth control. They had just relaxed a little.”95 But when, the
objective reader might ask, does ‘relaxing’ stop and are we witnessing the start of
‘proactive’ behavior?
What we have here is the same statistical evidence with two different interpreta-
tions. No matter how long one discusses this issue, there is at this moment no
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51way to settle the debate. It seems that one either believes one or the other expla-
nation. Although the debate on the surface uses scholarly argumentation, it is
essentially a clash of beliefs.

Does this imply, then, that there is no possibility to choose sides? There is,
but we can not derive them from the study of the data at hand. Instead, one has
to rely on argumentation on the macro-level. The ‘revisionists’ clearly modified
Thomas Malthus’ over-simplistic view of Chinese demography. Obviously, the
Chinese were ‘agents’ in the literary sense, using infanticide, nuptiality and
adoption. Still, as far as fertility is concerned the presumed conscious activity of
Chinese couples leaves us with a couple of highly interesting and, until now,
unanswered questions. Why, for instance, was the number of Chinese births
limited? Would it not be less troublesome for Chinese couples to simply increase
or decrease the incidence of infanticide according to changing circumstances?
This would have been in line with the homeostatic regulation of marriages in
Europe. So, secondly, what did the Chinese know that the Europeans did not,
until the end of the 19th century? In Europe marriage restriction was a rather
effective mechanism to limit population growth, as was infanticide in China. If
the Chinese were able to add another instrument to their possible reactions, why
didn’t Europeans do the same? And, if indeed fertility regulation among Chinese
populations was as widespread as Lee et al. claim, why is it that we do not find
information on this in contemporary writings, proverbs or customs?

Positive, preventive or proactive? The questions guiding this study.
The present study centres on the questions raised in the previous pages. We start
with an analysis of nuptiality in Lugang and Nijmegen. Is marriage in our
Taiwanese town indeed universal and young, and are young men and women in
Nijmegen indeed restricted in their marriage opportunities? The analysis of age
at marriage and proportion ever-marrying will take into account that population
averages may conceal important differences between sub-populations. We will
differentiate according to ethnicity and social status in order to see whether gen-
eral differences in marriage behavior remain when we control for social charac-
teristics. After having established the differences and commonalities in Nijme-
gen and Lugang in a descriptive way, we will concentrate on the explanation,
both of age at marriage and hazard of marrying. To be sure, the comparison of
Lugang with a European counterpart leads to a broad approach to marriage.
Since marriage restriction is geared at keeping population within limits given
the existing resources, one also has to look at illegitimacy and bridal pregnancy.
Both phenomena are expected to be of minor importance under a regime of mar-
riage restriction.

At first view infant mortality appears not be part of reproduction. Still, the
effects of the mortality of infants on the reproductive behavior of parents, be it



52 conscious or unconscious via biological mechanisms, is adequately demonstrat-
ed. When dealing with a Chinese population, the impact of infanticide must be
considered too. Ever since Thomas Malthus, this topic has been a constant in the
demographic studies of China. For these two reasons we dedicate a special chap-
ter to the mortality of infants. We want to know what the characteristics were of
those dying in their first year, and we want to know whether or not this affected
the fertility of the couples involved.

Fertility is the subject of the second part of the book. Thomas Malthus men-
tioned only one check on fertility. In his view marriage restriction was the only
way to control fertility, simply by limiting what one could call in demographic
terms the number of fecund women years at risk. His argument misses one log-
ical step, however. He takes it for granted that Chinese and European fertility are
at the same level and thus that all marriages generate the same number of chil-
dren, when one controls for age at marriage. Reality proves to be different. Louis
Henry already showed that one finds differences in the fertility of so called natu-
ral fertility populations and he attributed these differences to customs of breast
feeding.96 Although we still have to find out whether we agree with the explana-
tion offered, we do agree with the general principle. Even parity independent fer-
tility is influenced by factors that result in different numbers of births.

In the descriptive part of this section we will provide information on age
specific measures of fertility, on the average number of children born per couple,
on bridal pregnancy, on birth intervals, and on age at last birth. Like in the case
of nuptiality, we will distinguish between the social groups within Lugang and
Nijmegen, in order to compare only those groups that are really comparable.
After having thus set the scene, multivariate analysis will enable us to explain dif-
ferences in fertility within and between the populations studied.

The central question throughout this book will be to what extent repro-
ductive behavior in Nijmegen and Lugang was preventive, positive or proactive.
Did the inhabitants of the two cities, in other words, accept fate, did they act so
as intentionally to neutralize fate, or did they behave in a way through which they,
unconsciously, interfered with fate? Or, to paraphrase one of the contributions to
the ongoing discussion: was Chinese reality indeed inadequately described by the
Malthusian mythology that seems to suit Europe so well?

96. See footnote 59. Campbell, Wang and Lee, ‘Pretransitional fertility in China’.
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54 For a demographer the basic features of marriage are essentially the same in
every non-polygamous society. A man and a woman form a new union in which
the man has exclusive sexual rights to the woman, and, thus, are allowed to have
offspring. Most authors focus on these characteristics. From this starting point
they deal with variables like age at marriage, proportion married according to sex,
and number of children born to the couple. This way of handling nuptiality offers
the opportunity to compare marriage cross-culturally and over time. Nonetheless
we have to be aware of the simplification of reality that is part of this approach.
When a Nijmegen couple married at age 29 for the groom and 25 for the bride,
and a couple in Lugang married respectively at ages 20 and 17, there is more to
be said about the differences between the two marriages than the simple sub-
traction of the ages. At the demographical surface the marriages appear to be
comparable events but they may well hide substantially different realities. There-
fore, before applying the standard demographic measures to the populations of
Lugang and Nijmegen, we will briefly look at the cultural, economic, social, and
emotional meaning of marriage in both cities. This is not just an anthropologi-
cal sidestep for the sake of adding folklorist color. Rather, it will prove to be
essential to understand the findings in the demographic sections of this and the
following chapters.

Let us consider first what marriage implied for Taiwanese couples and
their families. Towards the end of the 19th century the Canadian missionary G.L.
MacKay already noticed that “marriage is arranged by the parents of the con-
tracting partners, without regard to the feelings and preferences of the parties
themselves.” The rationale behind this was that marriage had nothing to do with
affections but was directed only at obtaining “male posterity, who shall guard the
graves of the dead and minister to the needs of the departed spirits of their ances-
tors.”97 We have reasons to doubt the objectivity of the observations by a
Presbyterian missionary more than a century ago. His description, however,
comes very close to what 20th century social scientists have found. Wolf and
Huang neatly formulated the core of Chinese marriage by stating that “marriage
and adoption are best viewed as the means by which families manipulated their
composition to solve immediate problems and to achieve long-range goals”.
Therefore “decisions about marriage and adoption were instruments of family
policy, the outcome of deliberate assessments of family needs, means, and aspi-
rations”.98 For the Western reader these observations contain an implicit warn-
ing not to look upon Chinese marriages as arrangements of a romantic nature.
The very choice of spouses and the form of marriage were not in the hand of the
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55couple-to-be, but the exclusive right of the parents on both sides. Basically, mar-
riages in China consisted of a transfer of rights over the woman who was to be
the bride. And, as much recent scholarship has emphasized, these transfers took
place within a functional legal system that backed informal parental authority
with reliably applied state sanctions.99

Chinese society had very explicit ideas on the appropriate age of the
woman that was transferred from one family to another. A well-known saying
stated it like this:

Seventeen eighteen, just right

Nineteen twenty, two years too old

Twenty-one twenty-two, no one wants her

Twenty-three twenty-four, you have to pay someone to take her.100

For the interpretation of this proverb one has to realize that the ages are men-
tioned according to the Chinese way of counting ages. Each lunar year in which
a child has lived is counted: a newborn child starts at age 1 and becomes age 2 at
the first Chinese New Year. In general one reaches the age comparable to the
western system by subtracting one year. The most desirable age at marriage for
a woman, therefore, was 16 or 17, that is, roughly at the age of menarche. By age
19 her chances on the marriage market had declined. By the time the first
women in Europe married, Chinese women were already depicted as spinsters.

We can trace the businesslike background of marriages through the way
they were contracted. First, the economic part of the arrangement was settled,
before any official step was taken, the negotiations about bride price and dowry
had to be completed. Next, the bride would receive the wedding rings from her
future mother in law, while seated in front of her father’s ancestral altar, but fac-
ing the open doors. This was the first part of the transfer, indicating that the
daughter would leave her parent’s house and descent line. On the day of the wed-
ding, then, she would actually leave the house and her father’s authority. Behind
her back the doors would be closed formally, showing that she had made a defin-
itive step. Under no circumstances was she allowed to return to this house as a
daughter. On the route that took her from her parent’s house to that of her future
family the bride experienced the only period in her life that she was not official-
ly subject to the authority of a male head of family. Upon entering her husband’s
house this situation was immediately terminated. The bride had to pledge obe-
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56 dience to her parents-in-law, to the family’s ancestors, and to her husband. The
last part of the transfer consisted of a visit, accompanied by her husband, to her
natural parents, this time as a guest, not as a daughter. The responsibility for her
support now lay with her husband’s family.

So far, this description suggests there is only one type of marriage in
China, as there is only one type of marriage in Europe. This, however, is not the
case. Three very different forms of marriage can be distinguished, and some
women were transferred in a variety of non-marital or quasi-marital statuses (e.g.
concubines). The union of two more or less grown up persons, the traditional
form of marriage in Europe, is only one of them. To be sure, marriage between
young adults was considered to be the best way to marry, and in some parts of
China it was the only form. Especially in the northern part of Taiwan, however,
many marriages were the result of calculations and actions by the groom’s par-
ents long before the actual marriage occurred. We refer to the custom to adopt
girl babies as future brides for the son of a family, the so-called sim-puas (little-
daughters-in-law). As a result, ‘brides’ joined their family-in-law at a very young
age, and were raised together with their future husband until the head of the
household decided it was time they married.

The third form of marriage deviates from the other two with regard to the
family the new couple belonged to after marriage. Given the importance attached
to patriliny and ancestor worship in Chinese culture the preferred situation, as
described, was for the bride to officially leave her birth family and join her hus-
band’s family. When a husband joined his wife’s family this was therefore con-
sidered to be an embarrassing situation, both for the receiving family, who had
not raised a son itself, and especially for the husband, who had not been able to
bring a bride and thus possible offspring into his father’s line. Arthur Wolf has
coined terms for these marriages: they are, respectively, major, minor and uxo-
rilocal marriages. 101 We will use these terms throughout this study.

As said, major marriages were considered to be the socially superior way
of marrying in China. This is clear in the many marriage contracts that have been
preserved, that served as evidence in courts of law should disputes arise. They
almost all deal with minor and uxorilocal marriages. The rules for major mar-
riages were clear-cut and did not need detailed clauses. Especially for uxorilocal
marriages we find contracts stating the obligations of the husband in his wife’s
family. This could range from explicit mention of the number of years he had to
work in his wife’s family to the situation where the husband took his father-in-
law’s surname and thus assigned all his children to his wife’s family’s lineage. All
possible variations in between could also be contractualized.
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What was the relative importance of these forms of marriage in Lugang?
Table 3.1 informs us that major marriages were the clearlt dominant type. Also,
during the colonial period this form of marriage gained importance. One out of
five women from the first birth cohort still married in the minor fashion. From
those born after 1915, only one out of ten had been adopted as little-daughters-
in-law. Uxorilocal marriages started our period of observation as a smaller, but
still significant part of all marriages at almost 10 per cent. Although the Japanese
period witnessed the decline of the incidence of minor and uxorilocal marriages
in Lugang, the two alternatives for a major marriage remained statistically sig-
nificant.

From the description of marriage rituals we can already deduce an impor-
tant characteristic of Chinese marriages. Although there is discussion on
whether the fusion and fission of married couples in stem or complex house-
holds differed between wealthy and poor families, the general rule seems to be
that the new couple after marriage lived in the household of the parents of the
husband. Only with the death of the head of the household did the sons and their
wives form separate households, in this way starting a new cycle.

In the Chinese world, the form of marriage was not just a neat catego-
rization of anthropological manifestations of coupling. The three forms of mar-
riage had very real implications both for the stability of the marriage and for its
future fertility. Uxorilocal marriages suffered from the build-in tension caused
by the subaltern position of the husband, who was often tied by contract to obli-

Table 3.1: Relative frequency of major, minor and uxorilocal marriages by sex
and year of birth in Lugang

Year of Birth Number Percent of Marriages
of Persons Major Minor Uxorilocal

Males
1886-1900 312 73.4 17.6 9.0
1901-1915 464 78.4 16.4 5.2
After 1915 216 88.0 9.3 2.8
Total 992

Females
1886-1900 301 69.1 21.6 9.3
1901-1915 458 78.6 17.0 4.4
After 1915 321 84.7 10.0 5.3
Total 1080



58 gations towards his wife’s family. Minor marriages had to deal with the sexual
aversion between the spouses that resulted from being brought up together,
especially when they were brought together is a particular phase of their devel-
opment. Minor marriages generated a significantly lower number of children,
and their probability of adultery and divorce was higher than in major mar-
riages.102 Accordingly, we will present separate analyses for major, minor and
uxorilocal marriages whenever we believe it necessary for our understanding of
family life.

We now turn to Dutch couples, especially those marrying in Nijmegen. Compared
to the multifaceted reality in China, marriage in Nijmegen was simple: all mar-
riages contracted there were of the ‘major’ form, although, in general, they were
not arranged and contracted for by parents. Technically, however, we can distin-
guish between civil marriage and church marriage. In the Netherlands, only civil
marriage was necessary to grant the new couple the official rights of the marital
state. Since almost everybody in the 19th century adhered to a religious denomi-
nation, however, the ritual sanction for living together was given by a priest or a
minister. Legally, the civil registration of a marriage always had to precede its cler-
ical sanctioning. Often there was even a time lag between the two. The actual con-
summation of the marriage occurred only after the church wedding. We thus find
a clear distinction from marriages in Lugang. In Nijmegen, authorities outside
the family were necessary to start married life, whereas in Lugang the two fami-
lies of bride and groom arranged this, using voluntary legal contracts only as
insurance against failure to meet negotiated obligations.

Another difference concerns the age at which a couple started living to-
gether. We expect age at marriage in Nijmegen to be considerably higher than in
Lugang. As far as the civil law was concerned, there were no real impediments to
early marriage in the Netherlands. From 1838 on, the minimum age at marriage
for men was 18 years and for women 16. If we look at the books written to give
advice in matters of marriage, however, we find definite opinions on the proper
age at marriage. These opinions all amount to this: marriages that were conclud-
ed at too young an age damaged the health of husband, wife and future children,
whereas marrying too late was unnatural or indecent. Both partners had to be eco-
nomically, socially and physically mature.

All authors also seem to agree that the age difference between bride and
groom should be limited. The 19th century proverbs that support this opinion are
not very subtle. A young man marrying an older woman is said to “spill his youth
ploughing a field that will never bear fruit”, whereas a man who has reached a
certain age and still wants to marry a younger wife is warned that “a young

102. Wolf, Sexual attraction.



59woman is the horse on which older men ride to hell”. In general, the proper age
at marriage was described as follows: “The first frivolity of youth must have van-
ished in order not to make a foolish step and to be able to fulfil the duties of the
marital state. But it would also be wrong to wait until the freshness of youth is
already gone and one is already settled too much in his or her own way of living,
making it difficult to go and live together with someone else. Therefore, the age
of approximately 25 years seems to be the proper age to marry.” This citation
from an influential marriage guide published in 1866 is followed by a statement
that in all simplicity summarizes the European marriage pattern: “unfortunate-
ly nowadays most men do not earn enough to take this step”.103

These remarks form a prelude to the next characteristic of Dutch mar-
riages, the customs of neolocality and economic independence. On the day of the
wedding, both husband and wife left their parental homes. How deeply rooted
this custom was becomes evident when we see that it was even mentioned in the
Bible: Therefore a man shall leave his father and mother and be joined to his wife, and
they shall become one flesh (Genesis 2:24). Leaving his father and mother is refers
not only to the place the new couple is going to live. It implies that all economic
ties between the man and woman and their respective parents are cut. Until the
moment of marriage, income generated by the unmarried children was expect-
ed to be handed to the parents, even if the children earned their money living as
servants outside the parental household. An exception was only made for a small
part of the income that was saved for marriage. This intergenerational transfer
of money stopped at marriage.104

The last characteristic of nuptiality in the Netherlands deals with the prepa-
ration for marriage. When a man and a woman formed a new household they
were no longer strangers. Due to the custom of engagement, they had known
each other for several months or years before they appeared at city hall to have
their marriage officially registered. In some cases this preparatory phase could
result in the conclusion that the couple did not fit together, in which case the
engagement could be broken with mutual consent and without consequences.
This highlights the fact that Nijmegen men and women selected their partner
themselves according to personal preferences, without interference from the
older generation, and mainly for reasons of a romantic nature. Arranged mar-
riages occurred in some higher social class Dutch families but they form the sta-
tistically insignificant exception to the general rule described here.

103. F. van Poppel, Trouwen in Nederland. Een historisch-demografische studie van de 19e en vroeg-20e eeuw

(Wageningen: A.A.G. Bijdragen 1992).

104. H. Bras and J. Kok, ‘”Naturally, Every Child Was Supposed to Work”. Determinants of the Leaving Home

Process in the Netherlands, 1850-1940’, in: F. van Poppel, M. Oris and James Lee (eds.), The Road to

Independence. Leaving Home in Western and Eastern Societies, 16th-20th centuries (Berlin etc. 2004) 403-450.



60 We will now return to the demographer’s way of dealing with marriage. When
comparing a Western European and a Chinese town the obvious starting point is
nuptiality. Ever since Malthus’ Essay we find the distinction between a restrictive
marriage pattern in Europe and a Chinese pattern where young and almost uni-
versal marriage ruled.105 This guides our expectations for the situation in Lugang
and Nijmegen. We presume the cities will reflect the differences in their respec-
tive microcosms. To be sure, John Hajnal already mentioned the existence of vari-
ations within areas characterized by a specific marriage pattern. After creating a
boundary between a European pattern and a non-European pattern, he wrote that
“significant departures from the European pattern may be found not only as one
proceeds eastward but on the southern edge of Europe as well”.106 Since Hajnal
wrote this, many of these departures have been fully documented.107He also rec-
ognized that non-European societies may show “wide variation in the pattern of
their marriage rates”. He nonetheless insisted that “all the varieties that exist are
separated by a distinct gap from the European. (…) Europeans have married
much later than others and more of them have remained unmarried throughout
life.”108 We follow this line of reasoning and expect our two towns to be repre-
sentative for the two demographic regimes.

Although Malthus and Hajnal mainly described marriage, one might
argue for a bold interpretation of the European marriage pattern that the pattern
is not at all concerned with marriage as such. Rather, the pattern is geared toward
controlling the number of fecund women allowed into a situation where they are
at risk of conceiving. This, then, provides us with the basic questions to answer
in this chapter. Do we indeed find evidence for the existence of marriage restric-
tion in Nijmegen and, at the other end of the Eurasian continent, of young and
universal marriage in Lugang? Can we ascertain that marrying late or remaining
unmarried throughout life was basically population policy at the level of the
entire society? This clearly is the position taken by Thomas Malthus when he
explicitly related marriage patterns to the regulation of population growth. The
demographic effect of marriage restriction is demonstrated in many empirical

105. A recent paper qualified the assertion that all Chinese women experienced young and universal marriage.

In urban populations this proves not to be the case: Arthur P. Wolf and Hill Gates, ‘Marriage in Taipei city:

Reasons for rethinking Chinese demography’, International Journal of Asian Studies 2 (2005) 111-133.

106. John Hajnal, ‘European Marriage Patterns in Perspective’, in Population in History, eds. D.V. Glass and

D.E.C. Eversley (London 1965) 101-143. Citation on 103.

107. Pier Paolo Viazzo, ‘South of the Hajnal line. Italy and Southern Europe’, in: Theo Engelen and Arthur P.

Wolf (eds.), Marriage and the Family in Eurasia. Perspectives on the Hajnal Hypothesis (Volume 1 of Life at the

Extremes. The demography of Europe and Asia, edited by Chuang Ying-Chang, Theo Engelen and Arthur P.

Wolf) (Amsterdam 2005) 129-164.

108. Hajnal, ‘European Marriage Patterns’, 106.



61studies. A striking example is to be found in Sart, a village in the Belgian Arden-
nes during the 19th century. The total marital fertility rate (from age 20) was 9.2,
whereas the total fertility rate only reached 4.9.109 This shows that potential fer-
tility can be halved by way of reducing the proportion of fertile women married.

Obviously, inhabitants of 19th century Western Europe themselves were
not concerned with long term consequences of their actions and decisions. For
them, Malthusian logic was codified in traditions concerning marriage. Society
guarded laws, norms and values about who was allowed to marry and about what
the proper age at marriage was. With the benefit of hindsight we can see that the
cultural customs pre-industrial Europeans obeyed were based on a rigid eco-
nomic rationality. This explanation also fits the rapid transformation of customs
regarding marriage from the moment on when resources increased in a histori-
cally unparalleled way. By the end of the 19th century, soon after industrializa-
tion provided employment for those without a propertied niche, marriage
became almost universal and ages at marriage started a long period of decline.110

The inhabitants of Europe, in this view, unconsciously performed an
amazing task. For centuries they kept population growth at a relatively low level.
Individual historical actors paid a high price for this result. Age at marriage for
men could be well over 30, for women three or four years less, whereas 10 to 20
per cent of the population never married at all. The consequence of this system
was ultimately to limit the number of births by keeping the number of sexually
active fecund women under strict control by reserving sexual relations for mar-
ried couples. The system only functioned as long as the participants lived up to
the regulations concerning marriage, sexuality and procreation. In all Western
European countries these regulations were uniform and simple: only within mar-
riage a sexual relationship was allowed and, therefore, only a married woman
could give birth to a child. By implication, every deviance from these rules endan-
gered the self-replicating marriage pattern. In an analysis of marriage restriction
in European countries or regions, therefore, we not only have to study age at
marriage and proportions ever married, but also the deviations from the control
of marriage. In other words, one has to deal too with the procreative use of
fecund women years outside marriage.

What options existed for individuals living under the conditions of a high-
ly restrictive marriage regime to escape these restrictions? First of all, the most

109. George Alter and Michel Oris, ‘Access to marriage in the East Ardennes during the 19th century’, in:

Isabelle Devos and Liam Kennedy (eds.), Marriage and rural economy. Western Europe since 1400 (Corn

Publication Series 3) (Turnhout 1999) 133-151, especially 140.
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Volume 2) (New Haven and London 2003) 273-310.



62 blatant challenge to the system was to engage in sexual activities outside mar-
riage. Not only did it undermine the explicit norm about sexuality, it also paved
the way to a form of reproduction that could not be controlled through access to
marriage. Measuring the importance of this deviation from the general rule is
difficult. We have to rely on the only evidence of extramarital sexual activity reg-
istered in the archives, i.e. the number of illegitimate births. Especially in the
younger age categories there is also a more subtle escape from the norm.
Engaged couples could be forced to postpone the actual date of their marriage
until all requirements were met, but it was much more difficult to prevent them
from starting a sexual relationship. Again, we can know of this alternative only
when it resulted in a pregnancy. In the European context a pregnancy forced a
premature marriage and, thus, constituted a violation of the marriage restriction.

The implication of this line of reasoning is clear. One cannot stop after
having measured the evidence for marriage restriction. It is of utmost impor-
tance to assess the effectiveness of the system also. We therefore use the four
indicative variables in their mutual relationship: age at marriage and proportion
ever married in this chapter, the number of extramarital births and the relative
importance of bridal pregnancy in the next. Our Lugang data allow us to analyze
the same variables is a society where marriage restriction is expected to be ab-
sent. What differences, then, does this comparison generate? Do the many celi-
bates, either before marriage or throughout life, in western-European societies
(in our case Nijmegen) exhibit a larger number of illegitimate births and bridal
pregnancies when compared to China (in our case Lugang)? The demographic
circumstances would make such a prediction likely.

The Proportion Ever Married
The first assessment of marriage patterns in our two cities uses information on
proportion ever married. Since the Nijmegen data are not built around birth
cohorts but around marriage cohorts, we can not calculate the probability of mar-
riage by age at the individual level. Instead, we look at the proportion ever mar-
ried at two moments in time, one at the beginning of the period studied here, the
other toward the end of this period. For Nijmegen, we have censuses at a ten year
interval from 1830 on, providing detailed information on both the civil status and
the age of both sexes. In the following graphs the situation in the census years
1849 and 1879 is presented. Unfortunately, censuses in Taiwan are not as
detailed at the local level. The age categories are summed for groups 0-5, 5-20,
21-59, 60 and higher. In order to construct measures comparable to Nijmegen we
therefore calculated the proportion married from our household registers, again
choosing a year at the beginning (1916) and one at the end (1936) of the colonial
period. In both cities we used the total of the number married, widowed and
divorced, in this way providing graphs with an approximation of the proportion
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ever married. The graphs start with age 10. Even in Lugang marriages were never
registered earlier than that. Since our main purpose is to reconstruct reproduc-
tion we stopped our observation at age 50, after which the possibility to bear chil-
dren is expected to have ended.

This approach comes with possible biases. First, the Nijmegen graphs are
based on a larger number of cases, 13,267 in 1849 and 14,747 in 1879. Our sam-
ple for Lugang only consists of 3,406 men and women in 1916, and 4,376 per-
sons in 1936. Next, we present a picture rather than a movie. In the graphs we
freeze a dynamic reality at one moment in time. We do not know, for instance,
whether or not the older age categories married earlier or later than the younger
inhabitants of the two towns. Also, the composition of the proportion ever mar-
ried in both cities may vary. Unless we expect mortality and rates of divorce to be
the same, the total number of ever married harbors different sub groups.
Surprisingly, for example, we count only 12 divorced persons among the almost
15,000 inhabitants of Nijmegen in 1879.

Despite the shortcomings of the data, Graphs 3.1 and 3.2, in our view, pres-
ent a reliable approximation of the marriage pattern. If anything, the graphs
show that Thomas Malthus and John Hajnal were right when they stated that
marriage patterns in Europe and China were structurally different. Marriages in
Lugang were indeed registered at younger ages already, and more inhabitants
married here than in Nijmegen. Still, this general observation does not take into
account that these patterns were gender differentiated and that they witnessed

Graph 3.1: Proportion Ever Married in Lugang (1916) and Nijmegen (1849)
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change in time. What the traditional descriptions did not inform us about, for
instance, is the differences in nuptiality between men and women in China.
Women married significantly younger than men in Lugang, although we also
notice that this difference declined between 1916 and 1936. Even then, however,
the differences remaining were relatively large when compared to the differences
between the male and female part of the population in Nijmegen.

Let us now have a closer look at the information the graphs offer us.
Women in Nijmegen started marrying in their late teens, but the real increase in
the proportion ever-married occurred only after age 20. This increase was rela-
tively slow, reaching a maximum proportion married of just below 90 per cent in
1849, and just over 80 per cent in 1879. Clearly, the number of inhabitants never
marrying is the result of the restriction on marriage we anticipated. The histori-
cal change is remarkable. In 1879, more women married at an earlier age than
30 years before, but after age 40 we find fewer women ever married. This may
point to a shift in the nature of restriction. A decline in the age at marriage seems
to be corrected by a rising number of permanent celibates.

Marriage restriction is strikingly absent in Lugang, at least for women.
They entered matrimony from age 12 on, and in 1916 by age 20, 85 per cent of
them already were married. From age 35 on, approximately all women in Lugang
were married, or had been. We find this to be the case both in 1916 and 1936. The
extremely young marriages, however, seem to have lost importance by 1936. In
this year, by age 20 only 68 per cent of the female population was married.

Graph 3.2: Proportion Ever Married in Lugang (1936) and Nijmegen (1879)
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65Although this was a significantly lower percentage than in 1916, it still is a world
apart from Nijmegen, where in the second year of observation only 8.2 percent
of all women were married at the same age.

The discrepancy between Nijmegen and Lugang males was less sharp.
Men in Nijmegen definitely started marrying later than women, but in the high-
er age groups, where they were underrepresented (see Graph 1.3) a higher pro-
portion of them ended up married. In 1849, this percentage was just above 90.
Remarkably, the historical change for both sexes appears to be the same. By 1879,
young marriage had gained weight, again controlled, however, by a concomitant
rise in the proportion of permanent celibates. In Lugang, universal marriage was
a prerogative for women only. More than 5 per cent of the male population in the
Taiwanese city shared the fate of the Nijmegen never-marrying men, in 1936 even
more than in 1916, namely over 10 per cent. As far as age at marriage was con-
cerned, the difference with their European colleagues was impressive. Although
they started marrying later when compared to women, in 1916, by age 30, 69 per
cent of the Lugang males were already married, against 45 (1849) per cent in
Nijmegen. This difference had almost disappeared in the later year of observa-
tion. Between age 40 and 50 we find on average 85.3 of the men in Nijmegenmar-
ried (1879), against 87.6 in Lugang (1936). Not being married had important
social consequences for Lugang men. George Barclay described the situation for
Taiwan in the first half of the 20th century by stating that for a man to remain
celibate was usually a mark of unexampled misfortune.111 Lugang males who
never married must be seen as the group that ded not manage to marry even uxo-
rilocally and, therefore, had to carry the burden of social inferiority.

When we bring the information from the graphs back to summary meas-
ures for four age categories, both the differences between the two cities, the dif-
ferences between the sexes, and the historical changes clearly stand out. The
choice for the age categories is inspired by our knowledge of age at marriage in
pre-industrial European societies. The data for the age cohorts 20-24 and 25-29
are considered to give information on the age at marriage. In early European
populations the majority married in the age category 25-29. One of the indica-
tors for demographic modernization, then, is the gradual shift towards the age
category 20-24. Given the custom of early marriage in Lugang we also added the
age group 15-19. The probability of marrying after age 49 declines sharply in all
human populations. Therefore, the proportion unmarried at age 45-49 is often
treated as a measure for permanent celibacy.

Table 3.2 shows the striking difference between Nijmegen and Lugang even
more clearly than did the graphs. For Nijmegen in 1849, we find that by the age of
24 only 7% of the population was married, for both men and women. This simi-

111. Barclay, Colonial Development, 210.
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larity between the sexes disappears in the age group 25-29, when more men than
women have ever been married. By the time the marriage market for first mar-
riages is considered to be closed, at age 49, still more than 15 per cent of all women
in this age group have never married, the corresponding percentage for men being
12. When we move to 1879, two conclusions immediately appear. The first is that
marriage restriction remained active throughout the nineteenth century, but the
second conclusion must be that its impact changed from the younger to the older
inhabitants. In 1879, in the age groups between 20 and 29 and for both sexes, more
people married. The proportion of never married inhabitants in the group 45-49,
however, increased. For women this was even more so than for men, reaching
almost a quarter of the total number of women in this group. These findings fall
within the range set by Hajnal, who stated that in early nineteenth century Europe
between 10 and 20 per cent of the women did not marry before the end of their fer-
tile period. Anderson showed that empirical data prove Hajnal to be right.112

Compared to the Dutch data, the differences between men and women are
very apparent in our Taiwanese city. In 1916, it was as hard to find an unmarried
woman between age 20 and 24 in Lugang as it was to find a married woman of the
same age in Nijmegen. For Lugang males, on the other hand, marriage may have
been more easily accessible than it was for their Nijmegen counterparts, Table 3.2
again shows that universal and young marriage were applicable to the female part
of the population only. In Lugang too, the period studied here witnessed a change
in time, albeit it that the change was not as uniform as it was in Nijmegen. The
Lugang data for 1936 indicates that during the Japanese period very young mar-
riages became less fashionable for women; especially in the youngest age group

112. Michael Anderson, ‘Population change in north-western Europe, 1750-1850’, in: Michael Anderson (ed.),

British population history. From the Black Death to the present day (Cambridge 1996) 191-280, especially 238.

Table 3.2: Proportion Ever-Married, Lugang and Nijmegen

Age Nijmegen Lugang

1849 1879 1916 1936
male female male female male female male female

15-19 0.1 0.5 0.1 0.8 4.2 66.7 2.6 30.8
20-24 6.9 7.1 11.6 18.3 48.9 96.4 46.1 81.5
25-29 30.5 28.2 52.5 47.5 67.3 95.2 85.1 94.9
45-49 88.6 84.9 85.8 77.0 95.8 100 87.6 100

Source: Nijmegen, Censuses; Lugang, Household Registers
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more women were still single in this year. The general conclusion, however, must
be that in all age groups except the oldest, fewer Lugang women were married
compared to 1916. We can draw the same conclusion for men. Only men between
25 and 29 were married at higher ages in 1936 than in 1916.

The conclusions from the Dutch data correspond with our notions of nup-
tiality in Western European countries in this period. Still, when looking at the
exact numbers the rigidity of the system is striking. Supporters of the strong ver-
sion of the Hajnal hypothesis will point to the fact that this once again proves the
demographic effects of marriage restriction: the first ten years of the reproduc-
tive capacity of the female population is not used, and up to a quarter of this
capacity is not used at all. Women in Lugang seemed to have used their repro-
ductive period more efficiently, even in 1936.

Age at Marriage
The proportion ever married by age has already provided us with an indication
of the ages at marriage in both cities. For a more detailed analysis of the central
tendency of the age at which first marriages occurred, we now turn to the indi-
vidual level data, which allow us better to assess the change in time. During the
19th century, men in Nijmegen married on average at 28.6 years, women at 27.4
years. The historical change of the mean ages at marriage is a logical result of the
situation within the city walls we described in Chapter 1. The growing overpop-
ulation of Nijmegen created problems that became more and more acute. Not
only did the housing situation deteriorate, the inhabitants of the city were
increasingly impoverished. Marriage restriction was the only answer available.
This explains the rise in average ages at marriage until 1890. The abolishment
of the city’s status of military stronghold and the following demolition of the city
walls opened up new possibilities for the inhabitants of Nijmegen. We can trace
this development in a small decline of ages at marriage for women in the last
period. We now clearly see that the decline of ages at marriage we found between

Table 3.3: Average Age At First Marriage, Nijmegen 1830-1889

Year of marriage Men Women men-women
Avg N Avg N

1830-1849 28.3 230 26.9 244 1.4
1850-1869 28.8 436 27.6 456 1.2
1870-1889 28.9 94 27.4 102 1.5

All 28.6 760 27.4 802 1.2



68 the censuses of 1849 and 1879 was not a gradual one. Rather, the 1879 census
showed the impact of very recent changes. In our Dutch data there is hardly any
gender differentiation in the overall change of marriage ages. Although the level
of the marital age differed, the change was by and large in the same direction,
albeit that the amplitude of the changes varied, resulting in a changing difference
between male and female age at marriage.

How representative are the Nijmegen couples for the Netherlands and for
other Western European populations? Or, in other words, are the findings in this
study also of importance beyond Nijmegen? First, we cite that the average age of
Nijmegen brides is close to the age found in the province of Utrecht for 19th cen-
tury women born before 1862.113 Van Poppel reconstructed ages at marriage for
several regions in the Netherlands and our findings are completely in line with
his. Even the increase in age at marriage until the 1860’s and the decline after-
wards are shown in his results.114 Although relatively minor differences between
several parts of the country existed, the Nijmegen couples we study here are a
representative sample of the Netherlands as a whole.

The comparison to data from other European countries tells us that Nij-
megen was also a representative town for this part of the world. Michael Flinn’s
survey presents only information on women. Belgian brides who married
between 1800 and 1849 did so at an average age of 27.9. There are more recon-
stitutions dealing with the years 1780 to 1820. For that period, female age at mar-
riage in France was 26.7, in Germany 27.5, and in Scandinavia 29.8.115 Wrigley
and Schofield presented mean ages at first marriage for 12 reconstitutions in
England. Their calculations show mean age at marriage for men to be 25.3, and
for women 23.4.116 In comparison to other northwest European countries these
English ages at marriage are low. Other authors therefore criticized them, which
led Schofield to recalculate female age at marriage for the 1816 birth cohort. His
new estimate was 25.3, in this way bringing English women within the range of
Western European populations.117

For Germany, a more detailed comparison is possible. When we compare
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69the age at marriage for Nijmegen men (28.6) with John Knodel’s findings for his
German villages (28.6), the resemblance is striking. Women in Nijmegen on the
other hand married about one to two years later than their German colleagues.118

Again, this may be a logical result of the growing population pressure in the
Dutch city. Even in ‘natural’ fertility populations it was known that the number
of fecund women-years was especially essential for the final number of children.
Surprisingly, however, the rise of age at marriage in the German villages resem-
bled the Nijmegen situation, a slow increase at first and, towards the end of the
century, a sharp decline. To be sure, a rising age at marriage in Nijmegen may still
be the consequence of growing population pressure, but it may also be a reflec-
tion of a more general European development. On average, the age difference
between Nijmegen brides and grooms (1.1) appears to be relatively small. The
inhabitants of Knodel’s villages, for instance, exhibited a difference of 3.2 years.119

In sum, we may conclude that couples in Nijmegen married at approximately the
same age as couples in the rest of the country and in Western Europe. What dif-
ferences we find are, as Hajnal stated, differences within one system, which was
clearly different from the Chinese system.

In Lugang, the average age at first marriage for men was 23 years, and for
women 18.6 years. We already expected ages at marriage in Lugang to be con-
siderably lower than in Nijmegen. Now that we can calculate the absolute differ-
ence for grooms this difference between ‘east’ and ‘west’ averaged more than 5
years, for women about 9. Also, Lugang offers a more complicated picture. Age
at marriage for men witnessed a structural decline during the Japanese colonial
period, while women born after 1901 married later than women born before that
year. When we concentrate on the form of marriage most comparable to the
Nijmegen marriages, major marriages, the age difference between Nijmegen
and Lugang couples is slightly less than for all marriages. We also notice that the
changes in age at marriage for minor marriages were less significant, especially
for women. For couples marrying in the uxorilocal way, conclusions may be
biased by the limited number of cases. Still, grooms in this form of marriage
married later in every successive birth cohort, while for women we find a less
unequivocal pattern with smaller amplitude.

As a general rule, in all populations, ages at marriage for men are higher
than for women. Still, the age gap between grooms and brides in Lugang exceed-
ed the values we know for Europe by far. In the first birth cohort we use, this dif-
ference was more than 6 years. In the following cohorts, however, we find a
sharp decline to about 2.4 years in the last cohort. Again, this development is

118. John. E. Knodel, Demographic behavior in the past. A study of fourteen German village populations in the eigh-
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dominated by major and uxorilocal marriages. The age difference between part-
ners in minor marriages changed to a lesser degree and the direction of the
changes varied.

The next question to be answered is whether or not the findings for
Lugang are representative for Taiwan as a whole. At the Institute of Ethnology of
the Academia Sinica in Taiwan, the household registers of 14 field sites are col-
lected.120 When we compare the ages at first marriage for the birth cohort 1886-
1901 in these populations, the position of Lugang is as follows. For men, the
mean age at marriage was relatively high in all three forms of marriage. Men
marrying in the major form, for instance, in Lugang married at age 24.4, while
the range of the 14 field sites was between 20.7 and 24.6, averaging 23.2. Lugang
brides, on the other hand, were younger than their colleagues in other commu-
nities. When we again take the major marriages as example, we find female aver-
age age at marriage for Lugang to be 19.0, whereas the general average was 19.7,
the range being between 18.6 and 21.2.

Why is it that Lugang grooms were relatively old? Also, why is it that brides

120. These field sites are Ta-tao-cheng, Meng-chia, Chu-pei, Bei-pu and E-mei for the northern part of the

island, Lugang, Ta-chia and Chu-shan for the central part, Ta-nei, Chi-pei, Chiu-ju and Tung-kang for the

southern part, and finally Wu-chieh in the east and the Peng-hu islands.

Table 3.4: Average Age at First Marriage, Lugang 1900-1945

Men

Year of Birth Major minor uxorilocal all
Avg N Avg N Avg N Avg N

1886-1900 24.7 229 21.6 55 27.0 28 24.4 312
1901-1915 23.2 364 21.9 76 24.4 24 23.0 464
After 1915 21.1 190 21.1 20 19.4 6 21.1 216

Women

Major Minor uxorilocal all
Avg N Avg N Avg N Avg N

1886-1900 18.6 208 17.4 65 17.3 28 18.2 301
1901-1915 19.1 360 17.5 78 18.3 20 18.8 458
After 1915 18.9 272 17.4 32 18.1 17 18.7 321



71follow the general trend more closely? Yu Guang-hong has dealt explicitly with
the background of age differences at marriage in this city. He attributed early age
at marriage for women to traditional Chinese social values. “A woman who got
married late was usually suspected of immoral behavior that prevented her from
finding a husband”, he argued. So, “a woman who remained single after mar-
riageable age thus disgraced her family.”121 Or, as Hill Gates has put it more
directly: “A girl was tucked into the marital bed as quickly as possible to preclude
illegitimate pregnancy.”122 The reason behind relatively high male ages at mar-
riage may in Yu’s view have had a very European reason: “Financial difficulty
very likely postponed the age at marriage of Lugang men if they wanted to hold
a formal wedding, namely a major marriage. Such a wedding usually cost a lot –
a heavy financial load in Lugang’s staggering early twentieth century economy.
On top of the normal expenses Lugang males had to pay for a specific Lugang
ritual, called the Worship of Heaven. The expenses for this ceremony, on the eve
of the wedding were as much as the salary of an ordinary worker for one or two
months.”123

Age at marriage by sub groups
All ages at marriage presented until this point are general averages of the total
population. We do expect, however, that this average hides differences between
sub groups of the two populations. The first cluster of variables possibly influ-
encing marriage behavior contains information on the cultural identity of the
actors. Our second cluster deals with the differential nuptiality of socio-occupa-
tional groups. Cultural influences are expected to shape the normative context
within which marriages take place, whereas social position and occupation cre-
ate the economic context. Or, in other words, we distinguish between economic
motivation for marriage or marriage delay on the one hand, and cultural prefer-
ences on the other.

The best indicator for either cultural ties or cultural incompatibilities
between subpopulations is the frequency of intermarriage. From what groups
does one choose a marriage partner? And, more importantly, what groups are
excluded from this possibility? Both in Taiwan and in the Netherlands we find

121. Yu Guang-hong, ‘Marriage Patterns in Lugang during the Early Twentieth Century’. Paper presented at a

conference of the Research Program Population and Society in Taiwan and the Netherlands, Boxmeer, August

2001, 20.

122. Hill Gates, ‘Girls’ work in China and Northwestern Europe: Of guniang and meisjes’, in: Theo Engelen

and Arthur P. Wolf (eds.), Marriage and the Family in Eurasia. Perspectives on the Hajnal Hypothesis (Volume 1 of

Life at the Extremes. The demography of Europe and Asia, edited by Chuang Ying-Chang, Theo Engelen and

Arthur P. Wolf) (Amsterdam 2005), 319-342.

123. Yu, ‘Marriage Patterns’, 22-23.



72 subpopulations that demarcate their position by marrying almost exclusively with-
in the own group. The Taiwanese population can roughly be divided in three sub-
populations. First, we can distinguish between the Han Chinese part of the pop-
ulation that has its origin in mainland China, and the plains Aborigines, descen-
dants of Taiwan’s indigenous people. This distinction is of an ethnic nature. The
Han Chinese also consist of two sub populations that obviously have no ethnical
differencdes. The so called Hoklo are descendants from China´s southern Fujian
province, whereas the forefathers of the Hakka came from Guangdong. Still, eth-
nic or not, at least until the 1930’s Hoklo and Hakka clearly constituted bounded
social identities, which rarely intermarried. Every study dealing with Taiwanese
demography has to take the possible influence of ethnic characteristics into
account, although the discussion on its impact is undecided yet.124 In our Lugang
population nor the distinction between ethnic groups nor the discussion on its
possible influences matters. Lugang is almost completely Hoklo. In this compar-
ison we cannot study the possible ethnic differences in nuptiality.

As one seldom finds a marriage across the ethnic or sub-ethnic boundaries
in Taiwan, the 19th century Dutch civil registers rarely show the union of a
Catholic and a Protestant person. The origin of the mutual demarcation is of a
political and religious nature. Following the Dutch war of independence against
Catholic Spain (1568-1648) Dutch society was dominated by the Protestants, leav-
ing the Catholics in a secondary position. This domination was not only political,
but soon also became economic. From the 17th until well in the 19th centuries we
find among Protestants both the most influential and the richest part of the Dutch
population. Even after the Catholics regained an equal legal position in the early
19th century, it took more than a century before their emancipation was complet-
ed. The effects of denomination on demographic behavior are studied mainly for
the period after the fertility decline set in, starting in the 1890’s. The vehement
opposition of the Catholic authorities against neo-Malthusianism resulted in a
high and only slowly declining fertility of Catholic couples. Protestants, on the
other hand, have to be subdivided into the liberal branch, the followers of which
tended to accept new demographic behavior sooner than their orthodox Calvinist
brothers. The latter resembled to a certain extent the Catholics.125

124. See, for instance: M. Brown, Is Taiwan Chinese? The Impact of Culture, Power, and Migration on Changing
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1700-1900,’ in: Susan Greenhalgh (ed.), Situating fertility. Anthropology and demographic inquiry (Cambridge

1995) 225-258.

125. A recent description in: J. Van Bavel and J. Kok, ‘The Role of Religion in the Dutch Fertility Transition.
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(2005) 247-263.



73The question to be answered here is whether or not denomination influ-
enced age at marriage in 19th century Nijmegen. Only the Catholic and liberal
Protestant (Nederlands Hervormden) populations have enough marriages to
take part in the comparison. Roman Catholic men married on average at age
28.7, while their brides were 28.1. For the Protestants the respective ages were
28.5 and 28.0. The conclusion must therefore be that in this period of the
Nijmegen history religious denomination did not influence age at marriage.

Given the nature of marriage restriction we also expect the social and pro-
fessional status of couples to influence their ages at marriage. Waiting for a niche
is the core of this system. A marriage is only possible when the new couple has
the means to form an independent household in which there are resources to
maintain future children according to the standard of living deemed necessary
for the social class involved. Clearly, then, one has to distinguish between those
groups owning their own means of production, and those only selling their
labor. For farmers, craftsmen and shop owners the age at which a new genera-
tion could take over was heavily influenced by the age at which the former gen-
eration retired or died. Our classification of the couples in the Nijmegen mar-
riage records takes this into account. Unfortunately, it is a well established fact
that the registration in these records of the occupation of women is deficient. We
therefore used only the information on the groom’s occupation for the stratifica-
tion of the couple.

Following a classical division of Dutch society126 around the middle of the
19th century we originally used Upper Middle Class, Lower Middle Class, Farmers,
Laborers, and Proletarians. The distinction between the latter two is guided by the
idea that the behavior of day laborers on the one hand, and of those with a regular
employment, is different. Although finding a niche in the Nijmegen labor market
is expected to be easier than finding an independent livelihood, it still requires
restriction. The economic position of day laborers was by definition only guaran-
teed for the next day. Farmers are treated as a separate category since this group
was known to be dependent on the transfer of land. Also, in order to avoid the divi-
sion of land, farmers were motivated, consciously or unconsciously, to limit the
number of offspring, and, thus, to delay marriage. In Lower Middle Class we bring
together all those that owned either a business or shop, practiced a craft (master
carpenter, inn keeper, etcetera), or held an occupation that presumed more educa-
tion or training than laborers had (civil servants, military personnel in higher
ranks). The grooms listed as Upper Middle Class were lawyers or medical doctors.

126. The original proposition was put by J. Giele and G.J. van Oenen, ‘De sociale structuur van de Nederlandse

samenleving rond 1850’, in: Mededelingenblad. Orgaan van de Nederlandse Vereniging tot Bevordering van de

Sociale Geschiedenis 45 (1974) 2-32. A more recent adjustment is in: E. Beekink and F. van Poppel, Een

beroepsindeling (s.l. 1990).
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Our sample only contained six persons in this category, so we added them togeth-
er with Lower Middle Class in Middle Class.

As far as the Nijmegen grooms are concerned, we find the differences in
age at marriage we expected. Summarizing the data from Table 3.5 one could say
that there is a division between proletarians and laborers on the one hand, and
the remaining groups on the other. Those who just sell their labor on the mar-
ket indeed married earliest. The distinction between laborers and proletarians
on the one hand, and farmers and grooms belonging to the middle class on the
other, is up to 2 years. This is in line with the observation that the lower social
strata were less restricted by marriage regulations, and that they reached their
maximum earning capacity at a younger age. Also, if we assume that the cus-
tomary standard of living for lower class couples was well below the livelihood
deemed adequate for farmers, middle and higher class couples, the results
make sense.

The age difference between bride and groom again displays a
division of the Nijmegen population in the same two categories, with proletari-
ans and middle class couples having the larger differences. From his data on
German villages Knodel drew the conclusion that the division was between high-
er class couples with large differences and lower class couples with smaller age
differences. He also refers to other studies with the same results. The reason he
sees behind the social variation in age differences applies to Nijmegen middle
class couples too. Since going into service was not part of the normal life course
of middle and higher class daughters, one can expect their parents to marry
them out earlier, possibly in order not to have to support them for a longer peri-
od. When they did so, both the bride-to-be and the parents could choose a suit-
able husband, who had already proven to be successful in life, either by his
financial position, or by his prolonged education. In both cases this almost auto-
matically implied that this suitable husband was older than his bride. Knodel
then shows that you can also turn the evidence around. Richer husbands could

Table 3.5: Average Age at First Marriage by Socio-Occupational Status of the
Husband, Nijmegen 1810-1890

socio-occupational male N female N difference
status

Proletarians 28.3 79 26.0 84 2.3
Laborers 28.3 486 27.4 513 0.9
Farmers 30.4 68 29.3 72 1,1
Middle class 29.4 126 27.1 133 2,3
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afford to marry a younger wife, whereas less fortunate men only met the nec-
essary financial conditions for marriage by choosing a bride that had saved
already for many years as a servant or otherwise. This bride would by definition
be older.127

This explanation may be valid for the German case, but it leaves us with
the question why proletarian wives married so young in Nijmegen, especially
when compared to women marrying laborers. We probably have to do with an
urban phenomenon that Knodel did not encounter in his villages. For rural
women the variation in occupations is less than in cities. It is here that we find
the difference between proletarians and laborers. When we select only couples
in which both man and wife married for the first time, brides of laborers have
different occupations than proletarian brides. About 28 per cent of women mar-
rying laborers were domestic servants and 27 per cent had no occupation. When
we calculate the same percentages for women marrying proletarians we find
respectively 18 and 57 per cent. Add to this that domestic servants married at an
average of 28.5 years and women without occupation at age 26.7, and the low
age of proletarian brides is explained.

In Lugang, the social position of the couple is approximated by the occupation of
the head of the household in which they were incorporated. Since the categories
‘upper middle’, ‘agrarians’ and ‘proletarians’ contained very few cases we com-
bined ‘lower middle’ and ‘upper middle’ in one group ‘High’, and the other occu-
pations in ‘Low’. The differences in age at marriage between the two groups were
less than we found in Nijmegen. Also, there is no clear direction to the relation-
ship. Lower class men marry at a higher age than more well-to-do grooms,
whereas brides showed the opposite. On the basis of Table 3.5 and 3.6 we can not
but conclude that socio-occupational position in Lugang probably does not influ-
ence the age at which couples marry.

When compared to Nijmegen, Lugang marriages had one special charac-

127. Knodel, Demographic behavior in the past, 141.

Table 3.6: Average Age at First Marriage by Socio-Occupational Status, Lugang
1906-1945

socio-occupational male N female N difference
status

Low 24.0 404 18.7 404 5.3
High 23.3 443 18.9 443 4.4
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teristic that deserves our attention, the division in three distinct forms of mar-
riage. Given the background of minor, major and uxorilocal marriages we expect
that the ages at marriages should differ. Table 3.7 confirms this expectation. Minor
marriages were registered earliest, both for men and women. The difference with
major marriages averaged 1.7 or 1.8 year, with a difference between groom and
bride of about 4.6 years. The largest age gap between men and women is to be
found among uxorilocal marriages. Again this confirms our earlier description of
these marriages. Since marrying uxorilocally is considered to be a socially less
desired step for men, only those who already reached, by Chinese standards, an
advanced age resorted to this opportunity to get married.

Seasonal variation
In historical societies many parts of life were directed by fate rather than by
choice. This certainly applies to demographic characteristics. Before modern
birth control was introduced, the occurrence of births was dependent on circum-
stances nine months before the date of birth. Fecundity of a couple could be
adversely influenced by weather conditions or food supply. Intercourse depend-
ed on these two factors too, but also experienced the consequences of the rhythm
of agricultural labor or seasonal labor migration. Death rates fluctuated also, but
again the variation was dictated by external circumstances enhancing or mitigat-
ing the hazard of dying. Marriages were the exception to this rule. In almost all
societies date of marriage was more or less optional.

This aspect of marriage provides us with an opportunity to study the pref-
erences prevailing in our two towns. The freedom of choice was certainly not
absolute, and it was not a privilege open for all couples. Take for instance the
Dutch pregnant brides. Especially those pregnant for more than one month
already were urged to marry as soon as possible to avoid public knowledge of their
situation. These couples often could not wait until their favorite month. All the
other couples, however, could only choose within a range set by customs and eco-
nomic opportunities. Within historical European populations we find time and
again a standard distribution of the marriages over the year, dictated as they were
by the clerical and the agricultural calendar. In March, and to a lesser degree in

Table 3.7: Average Age at First Marriage by Form of Marriage, Lugang 1906-1945

Form of marriage male N female N difference

Major 23.9 708 19.2 708 4.7
Minor 22.1 138 17.5 138 4.6
Uxorilocal 25.2 44 18.1 44 7.2



77December, few marriages were contracted. Church regulations strongly disap-
proved of marriage in Lent (the period of preparation for Easter) and Advent (the
period of preparation for Christmas). On top of that, the high workload in the har-
vest months August and September saw to it that these months too knew only a
few marriages, especially in rural areas.128

In Graph 3.3 we present the proportional distribution of marriages over the
year in Lugang and Nijmegen during the period studied here. The Nijmegen
graph is based on more than 15,000 marriages. For Lugang the percentages are
calculated from a total of almost 5,000 marriages. May was clearly the favorite
month to marry in Nijmegen. The fluctuations among the other months show
that we are dealing with an urban rather than a rural society. Given the average
number of marriages in August and September, the harvest season was no
impediment to marriage in Nijmegen. The religious periods of abstinence, on the
other hand, stand out. Although Lent falls at a different date each year and com-
prises six weeks, March is always included for most of its duration. December log-
ically hosts the four weeks of Advent. The city of Nijmegen, in other words, was
throughout the 19th century a society where religion ruled nuptiality.

Our Taiwanese town was obviously not influenced by the Christian cal-
endar. Graph 3.3 shows, however, that marriages were not evenly distributed in
Lugang either. Here, December, January and February were the favorite months
to start a new marriage. These are the months preceding the Lunar New Year
and therefore considered best suited for a change in the family situation. This
preference was very strong, since in these three months almost half of all mar-
riages were contracted. At the other end of the continuum, July and August wit-
nessed few nuptials. Again the reason is to be found in the Chinese calendar.
The seventh month after Lunar New Year is called the Ghost Month, and this
was not an auspicious month for marriages. Since the Lunar New Year occurs
in February, but has no fixed date, the Ghost Month is situated partly in July and
partly in August.

In sum, these findings show that the populations we study both in Lugang
and in Nijmegen were still in a pre-modern phase of development. Traditional
conventions dictated the seasonality of marriages. Paradoxically, the obedience to
these regulations once more stresses the fact that of the three major demo-
graphic processes only marriage was within control of the historical actors. The
fact that this control was used to live up to demands from other institutions does
not change this conclusion. Thus, we are dealing in this study with two societies
firmly rooted in their own cultural traditions.

128. Knodel, Demographic behavior in the past, 144-146.
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Conclusions
This chapter started with the expectation of finding two very different marriage
patterns in Nijmegen and Lugang. According to the relevant literature the
European marriage pattern must rule in our Dutch city. The pattern is considered
to be the instrument that succeeded for centuries to keep the European popula-
tion at the relatively low level adequate for the pre-industrial societies it harbored.
At the surface one can trace the working of the pattern in marriage restriction.
The advanced ages at marriage and the high proportions never-married, howev-
er, hide the basic aim of the pattern, namely to keep the number of fecund
women years in the marital state as low as necessary to limit population growth.
The guiding question in this chapter was to know whether we can indeed find
evidence for marriage restriction. The city of Nijmegen in the 19th century is an
excellent test case for these questions. Within its fortified walls the population
had only very limited possibilities for growth. So, by 1850, a situation arose where

Graph 3.3: Seasonal distribution of marriages
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79population control was called for, the more so because the economic structure of
Nijmegen was such that misery was an endemic characteristic. In Lugang, on the
other hand, marriage was not used to restrict the number of births. Contrarily,
the only rationale behind marriage was the wish to have as many sons as possi-
ble. As a result we expected marriage in Lugang to be young and universal.

After an empirical check our general conclusion must be that Nijmegen
and Lugang were indeed characterized by two very divergent marriage patterns.
The familiar distinction between a pattern where marriage restriction ruled in
Europe on the one hand and a pattern with young and universal marriage in
China on the other hand applied in our towns. We find this both in the age at
marriage and in the proportion of the population that never married. Couples
marrying for the first time did so in Nijmegen at age 28.5 for men and 27.3 for
women. During the first half of the century these ages increased. After 1850, and
especially after 1860, a marked decline set in. These ages prove that Nijmegen is
a representative case study, for the Netherlands as well as for other western
European countries. The variation found is minimal when compared to Lugang,
where men in the colonial period married 5.5 years younger, and women even 9
years younger than their Nijmegen counterparts. The proportion of permanent
celibates strengthens the picture of a restrictive versus a non-restrictive marriage
pattern. In Lugang all women simply married, most of them even before age 25.
Contrary, in Nijmegen up to 20 per cent of the women never married.

Thus far, the description by Malthus and Hajnal of the two marriage pat-
terns fits the reality of Nijmegen and Lugang. Our findings do come with quali-
fications, though. Universal marriage does not apply to Lugang men. In the
beginning of the colonial period about 5 per cent of them never married, and by
its end, more than 10 percent remained celibate throughout life. When we com-
pare the 1936 values with the 1879 values in Nijmegen we scarcely find any dif-
ference. We also noticed a change in time. The traditional very young age at mar-
riage for women in Lugang gradually disappeared during the Japanese period,
whereas the grooms of successive birth cohorts started marrying earlier.

Lugang was not as representative for Taiwan as Nijmegen was for the
Netherlands. Lugang grooms were relatively old, whereas the brides were
younger than their colleagues in other Taiwanese field sites. These differences,
however, are variations within one pattern that is clearly another pattern than that
adhered to in Europe. Within the Nijmegen population, the general pattern of
restriction worked out differently for the sexes and the occupational groups. Men
had to wait longer to marry when their social and economic position was higher.
We did not find a comparable difference for the brides. Rather, women marrying
men from the higher social ranks were relatively young. Occupational class was
not a predictor for age at marriage in Lugang. Given the prevalence of very young
ages at marriage for women, this is what we expected. It appears, however, that



80 in Lugang even for men social class was not relevant for age at marriage. For what
it is worth we noticed only that Lugang men with a higher occupational status –
contrary to Nijmegen – married slightly earlier than lower class men.

Did the young inhabitants of our two cities conform to the rules laid down
by society? We want to know, in other words, about possible rebellion against this
control. Did historical actors protest whenever their prospects for marriage were
curtailed by engaging in extramarital sexual activities? Furthermore, if this is the
case, do we find evidence for this protest in illegitimacy and bridal pregnancy?
This aspect of nuptiality will be dealt with in the following chapter.
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82 Our findings in the previous chapter are in line with the predictions made earli-
er. Marriage restriction was still very active in 19th century Nijmegen, while the
opposite was true in colonial Lugang. As a consequence, Nijmegen was populat-
ed by a large number of men and women who were not or not yet married. They
thus constituted a potential source for illegitimacy and bridal pregnancy. Given
the early age at marriage in Lugang, especially for women, the probability of
being pregnant at marriage here seems relatively small. We will analyze the extra-
marital sexual activity in both cities by looking at bridal pregnancy and illegiti-
mate births. As mentioned before, this not only informs us of patterns of sexual
behavior and cultural norms about this topic, in the European case it is a neces-
sary complement to our knowledge of marriage restriction. Every activity possi-
bly resulting in extramarital births constituted a breach with the ultimate goal of
this restriction.

What do we expect to find? In a straightforward argument for pre-contra-
cepting societies, extramarital sexuality is expected to increase in periods when
restrictive measures prohibit more marriages, and vice versa. On the aggregative
level of the city, the result would logically be that the curve of the marriage rate
and the curve of extramarital sexual activity would be in the opposite direction.
Reality proves to be more complicated. In England, for instance, Wrigley found
that changes in marital, extramarital and pre-bridal fertility moved parallel to
each other.129 Obviously, the forces regulating access to marriage also controlled
the access to extramarital sexuality. This is not a general European feature, how-
ever. In other countries the expected reverse development was found, indicating
that whenever more young people were longer barred from licit sexual activities,
they protested by a deviating from the general rules. As for Lugang, the major
marriage pattern as such does not generate expectations of bridal pregnancy and
illegitimacy. We do expect differences, however, between the forms of marriage.
Especially in the case of minor marriages there is a higher probability of prenup-
tial conception since the future bride and groom lived under the same roof,
whereas partners in a major marriage only met shortly before or at the wedding.

Before presenting data on illegitimacy in Nijmegen, let us examine what is to be
expected given the situation on the European continent. In almost every European
nation, a surge in illegitimate conceptions occurred from approximately 1750 on,
reaching its climax around 1850. In some cases, almost half of all births were ille-
gitimate. Edward Shorter explained this by pointing at the social disruption
caused by agrarian reforms, urbanization and industrialization. The traditional
normative networks of villages used to enforce marriage promises when a
woman was pregnant and the father of the child refused to take his responsibili-

129. Wrigley and Schofield, The population history of England, 146.
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ty. This was less possible in an urban environment and even in the countryside
the moving labor force escaped societal control. In this way migration and pover-
ty caused the ‘immorality’ of early 19th century Europe. From 1850 on, however,
illegitimacy ratios declined again.130

In the Netherlands, Kok found the same development. The 19th century
started with a marked rise of illegitimacy in the first decades. In the 1820s, the
illegitimacy ratios declined again as a consequence of improving economic con-
ditions and, thus, improved marriage opportunities. This process gained strength
from the middle of the century on when clerical as well as secular authorities
devoted much attention to disciplining the inhabitants of the country. This action
was highly successful. Around 1900, the Netherlands came to be known as ‘the
moral nation’ of Europe because of its low levels of illegitimacy.131

As mentioned before, the possibility to reconstruct the extent of extra-
marital sexual behavior of historical populations is limited. It is only possible to
find a minimummeasure by looking at illegitimate births and at pre-bridal preg-
nancies. Table 4.1 presents the percentage of illegitimate births in Nijmegen as
calculated from the Nijmegen birth registers. We recognize the development as
described by Kok for the country as a whole. The first decades of the century wit-
nessed a high number of illegitimate births followed by a marked decline in the
1820’s. In the 1830s, however, a new rise started, culminating in the early 1840’s
when almost one out of ten births was illegitimate. The nationwide decline after
1850 is visible in Nijmegen too. A remarkable change occurs by the end of the

130. Edward Shorter, The making of the modern family (New York 1975).

131. J. Kok, Langs verboden wegen. De achtergronden van buitenechtelijke geboorten in Noord-Holland, 1812-1914

(Hilversum 1991) 147-149.

Table 4.1: Proportion of Illegitimate Births in Nijmegen and Lugang

Nijmegen Lugang
period % period %

1811-1820 8.6
1821-1830 6.0 1906-1915 10.1
1831-1840 7.2
1841-1850 9.0 1916-1925 6.5
1851-1860 7.4
1861-1870 7.5 1926-1935 5.4
1871-1880 5.4
1881-1890 3.4 1936-1945 3.8
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1870s. Suddenly, within a few years, the illegitimacy ratio dropped from 7 to 3
percent of all births. For the moment, we can only guess why this remarkable
decline in illegitimacy occurred. First of all, it is part of a nationwide decline, and
the reasons therefore are not restricted to Nijmegen only. The civilizing offensive
of clerical and civil authorities appear to have been successful in Nijmegen too.
Also, because it came very shortly prior to the secular decline in marital fertility,
one can not rule out the possibility that contraceptive methods and appliances
were accepted outside marriage before married couples accepted them. The
decline was so steep, however, that we also suspect an influence of the econom-
ic resurrection of the city from the late 1870’s on.

The next question to be answered is whether the growth of illegitimacy in
nineteenth century Nijmegen was a reaction either to a more severe restriction
of marriage possibilities, or to a release of the restriction. Graph 4.1, therefore,
also contains the crude marriage rate to offer a first indication of the change in
both measures. The year 1850 appears to be a turning point. During the first half
of the 19th century the inhabitants of Nijmegen seem to have reacted to a
decrease in marriage possibilities by engaging more in illegitimate sexual activ-
ities. Illegitimacy more or less mirrored the changes in nuptiality rates, showing
more illegitimate births in years when the number of marriages was low and
vice versa. The correlation between the two series is negative, -0.418. In the sec-
ond half of the century, Wrigley’s description for the opposite pattern in England
appears to be appropriate here too, with more illegitimate births when the mar-
riage rate increased and vice versa. This also shows in a reversal of the direction

Graph 4.1: Proportion of Illegitimate Births and Crude Marriage Rate, Nijmegen
1813-1888 (5 year moving averages)
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85of the correlation. After 1850, this is positive, namely 0.605. This correlation
would have been even higher if not for the sudden steep decline of illegitimacy
between 1870 and 1880.

For the whole of the 19th century, 6.7 per cent of all births in Nijmegen
were illegitimate. In Lugang we expected this proportion to be lower. Table 4.1
shows that this was indeed the case, although only marginally for the period as
a whole. On average 6.5 percent of the Lugang births were illegitimate. The colo-
nial period, however, witnessed a sharp decline in illegitimacy, from 10 percent
in the first decades of the 20th century to less than 4 percent in the period 1936-
1945. The onset of this decline is found elsewhere in Taiwan also.132 For this rea-
son we think it was a general development for the island as a whole. For Lugang,
however, the surprising conclusion is that in a period when ages at marriage for
women were rising, and consequently there were more women at risk of con-
ceiving outside marriage, the opposite happened.

Our second measure for extramarital sexuality is the number of pregnant brides.
In Nijmegen we want to know to what extent couples started sexual relations be-
fore marriage. In a general sense this constitutes a violation of the pattern of mar-
riage restriction, one of the rules of which was that sexual relations outside mar-
riage were not allowed. More specifically, we want to know what the reaction of
engaged couples was when marriage restriction became more severe. Did more of
them revolt when their marriage was postponed by starting premarital sexual rela-
tions? Again, we expect bridal pregnancy to be of less importance in Lugang. We
remember Gates’ remark that girls were tucked in the marital bed as soon as pos-
sible, exactly to avoid premarital pregnancies. Therefore, the number of fecund,
unmarried girls in Lugang was small compared to Nijmegen. Also, most of the
couples marrying did not even know each other until very shortly before marriage,
let alone have the privacy necessary for intercourse. Only minor marriages formed
a distinct exception to this rule. For that reason, in Lugang we are interested in the
differences in bridal pregnancy between the three forms of marriage.

Calculating the number of pregnant brides is not as straightforward as it
may seem at first view. We can define bridal pregnancy in several different ways:
by taking the proportion of pregnant brides from all brides, from brides of first
marriages only, from brides that afterwards had at least one child, or from brides
marrying before the end of their fecund years. The following analysis will calcu-
late bridal pregnancy as the percentage of those marriages for which we find at
least one birth in the registers. In this way we exclude the sterile marriages that
would only diffuse our findings. We thus also exclude the couples that immedi-
ately after marriage left our populations, because we can not find a first birth to

132. Wolf and Huang, Marriage and Adoption in China, 259.



86 match to their date of marriage. In Nijmegen the impact of social position is
taken into account, in Lugang both social position and form of marriage.

The second major decision deals with another aspect of bridal pregnancy.
Within how many months after marriage has a child to be born to be considered
the result of a bridal pregnancy? The biological variation in the time of gestation
is relatively small, both within and between populations. Live births almost all fol-
low a pregnancy of between 35 and 40 weeks. Following this biometric approach
to pregnancy one expects a birth to occur between 8.1 and 9.3 months after con-
ception. Socioeconomic status, however, does make a difference. As we will see,
bridal pregnancy is more characteristic for lower class couples than for middle
class couples. It is also known that preterm births occur relatively frequently
among women of lower socioeconomic status.133

For authors like Knodel the foregoing information leads to the conclusion
to consider brides pregnant when a child is born within the first eight months of
the marriage.134 We decided to limit bridal pregnancy to those marriages that
resulted in a birth within the first seven months after the date of marriage only.
The reason for this definition is simple. We want to count only those marriages
in which the couple was aware of the pregnancy before marriage, and conse-
quently were prompted to marry earlier than they otherwise might have done.

Let us consider the possibilities when a woman gave birth to a child in the
eighth month after marriage. This most certainly may have been the result of a
premarital conception. Given the short duration of pregnancy before marriage,
however, the bride may not have been aware of her situation when the decision
to marry was taken. Also, many couples started having intercourse after the
moment the wedding was officially planned by betrothal, reading of the banns,
or another forms of public announcement. In both cases the characteristics of the
marriage are not significantly different frommarriages without a pregnant bride.
We want to count it only as a bridal pregnancy when a couple married earlier than
usual because of the pregnancy. Obviously, in a purely technical sense the num-
ber of pregnant brides was bigger than our estimate. Still, it is the forced charac-
ter of the marriage that interests us, since this is a direct violation of marriage
restriction, adding extra fecund women years to the period of risk.135 In sum, it is
forced marriages we are looking for rather than pregnant brides.

133. J.W. Wood, Dynamics of human reproduction. Biology, Biometry, Demography (New York 1994) 207-209.

134. Knodel, Demographic behavior in the past, 209.

135. The seven months definition is widely used. See: P.E.H. Hair, ‘Bridal pregnancy in rural England in earlier

centuries,’ in: Population Studies 20 (1966) 233-243. Th.L.M. Engelen and M.M. Meyer, ‘Gedwongen

huwelijken op het Nederlandse platteland, 1812-1862,’ A.A.G. Bijdragen 22 (1979) 190-220; F.M.M. Hendrickx,

‘In order not to fall into poverty’: production and reproduction in the transition from proto-industry to factory industry

in Borne and Wierden (the Netherlands) (Amsterdam 1997).
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Since we have all entries for births, marriages and deaths of 19th century
Nijmegen at our disposal, we could easily link marriages and births. The name
of the bride and the groom had to match the ‘mother’ and ‘father’ field in the
birth certificate. Whenever a child was born within seven months after its par-
ents’ marriage, we considered it to be a bridal pregnancy; this procedure yields a
conservative estimate of bridal pregnancy since we only find the really ‘forced’
marriages. In order to facilitate a comparison with authors using the eight
month definition we include these numbers too.

On average and following our definition, more than one fifth of the 19th
century Nijmegen brides, more precisely 21.9 per cent, were pregnant at the date
of marriage. (See Table 4.2). In a society where extramarital sexuality is explicit-
ly forbidden, and where the success of marriage restriction depends on follow-
ing that rule, this finding is remarkable. Also, the variation in the proportion of
bridal pregnancies is small. From the 1820’s to the 1850’s we find a marked
decline in the relative number of pregnant brides. In the 1860’s, the proportion
of forced marriages increased again reaching the century’s maximum of one
quarter of all marriages in the economically booming period of the 1880’s.

Was Nijmegen exceptional in this regard? The answer is negative. The
proportion of forced marriages in Nijmegen was only slightly higher when
compared to the results of studies in other Dutch municipalities. For the first
half of the nineteenth century, 18.5% of 7505 marriages in five regions of the
Dutch countryside were ‘forced’. Given the stricter social control in rural areas,
one can safely assume that couples in Nijmegen’s urban context engaged more

Table 4.2: Proportion of bridal pregnancies, Nijmegen 19th century

Birth within 7 months Birth within 8 months

Year of Total number
marriage of marriages N % N %

1821-1830 637 152 23.9 175 27.5
1831-1840 744 176 23.7 190 25.5
1841-1850 836 189 22.6 212 25.4
1851-1860 862 154 17.9 179 20.8
1861-1870 1064 229 21.5 250 23.5
1871-1880 1098 215 19.6 248 22.6
1881-1890 1178 290 24.6 320 27.2

1821-1890 6419 1405 21.9 1574 24.5



88 in premarital sexual relations.136 Still, the Nijmegen proportion of bridal preg-
nancies is well within the variation found in the countryside, as the values
ranged from 2.5 to 28.3 percent. The relative number of forced marriages in
Nijmegen was about the same when compared to studies in other western
European countries. Knodel found that 25 percent of the 19th century mar-
riages in his German villages began with a pregnant bride.137 This finding has
to be matched with the last column of Table 3.9, since Knodel used the propor-
tion of marriages given birth to a child within eight months. In their definition
for bridal pregnancy in England, Wrigley and Schofield calculated all births
within the first seven and a half months after marriage. Again the percentage
of English pregnant brides was close to the percentage found in Nijmegen.138

We find, thus, a marked difference between illegitimacy and bridal preg-
nancy. It seems clear that many Nijmegen couples considered betrothal as tan-
tamount to marriage, making their pre marital sexual relations only a minor
breach of what local culture expected of them. During the period of engage-
ment the taboo on intimacy for the not-married appears to be less severe.

The most important secondary finding in the study on the 19th century
Dutch countryside was that in every region, the Protestant population had a
much higher proportion of bridal pregnancies than the Roman Catholic popu-
lation, averaging respectively 24.4 against 11.6 percent.139 This difference
between the denominations appears to be a constant in Dutch society. When
studying the city of Breda in the second half of the 19th and the first decade of
the 20th century, Engelen and Hillebrand found 31 percent of all Protestant
marriages started with a pregnancy, whereas only 19.2 percent of the Catholic
brides were pregnant. Hendrickx reached the same conclusion for the villages
of Borne and Wierden. He found the percentage of bridal pregnancy for the
Roman Catholic village to be approximately 15, whereas the Protestants totaled
35 percent.140 For Nijmegen we have information on the religion of only a lim-
ited number of couples. Here too, we find the Protestant denominations to have
a proportion of bridal pregnancies (24 percent) above that of Roman Catholics
(19 percent), albeit that the difference is relatively small.

While the differences between the denominations may be straightfor-
ward and easy to determine, the explanation for this phenomenon is not easy

136. Engelen and Meyer, ‘Gedwongen huwelijken,’ 197.

137. Knodel, Demographic behavior in the past, 212.

138. Wrigley and Schofield, The population History of England, 367.

139. Engelen and Meyer, ‘Gedwongen huwelijken.’

140. Th.L.M. Engelen and J.H.A. Hillebrand, ‘Vruchtbaarheid in verandering. Een gezinsreconstructie in

Breda, 1850-1940,’ Tijdschrift voor Sociale Geschiedenis 11 (1985) 248-289, especially 263; Hendrickx, In order not

to fall into poverty, 170.
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at all. Both the Protestant and the Roman Catholic clergy strongly opposed
sexual activities outside of marriage. It has been suggested that the preference
for celibacy among Catholics might be the reason behind lower bridal preg-
nancy rates.141 In our view this explanation does not hold. Even among
Catholics only a marginal proportion of the population would become priests
or enter a monastery or convent. All others were expected to raise as many
children as possible. Relatively high ages at marriage were caused, as was the
case for Protestant couples, by the social and economic circumstances of the
time. Therefore, when bridal pregnancy among Protestant couples was twice
as high as among Catholics, this points either towards a stricter control by the
Catholic clergy, towards at more deviance among Protestant youngsters. This
automatically leads us to the control mechanism that is only practiced by
Catholics. They had to go to confession regularly, and acknowledge what rules
they had violated. Is it too bold to assume that these private conversations
between priests and youngsters had a mitigating effect on the sexual behavior
of the latter?

Deviation from rules set by society is not a phenomenon independent
from social position. In order to determine the strength of this influence the
Nijmegen marriages were arranged by occupational group of the groom.
Again, the population is divided into five major classes: upper middle, lower
middle, farmers, laborers and proletarians. In Table 4.3 we present the relative
distribution of forced and regular marriages. According to this classification
bridal pregnancy was clearly a lower class phenomenon. Among laborers and
-to a lesser degree- proletarians a disproportionate number of marriages start-
ed with a pregnancy. Contrarily, farmers and members of the lower and upper
middle class were underrepresented in the category forced marriages.

141. P. Meurkens, Bevolking, economie en cultuur van het Oude Kempenland (s.l. 1985) 150-158.

Table 4.3: Distribution of forced and non-forced marriages by occupational
category, Nijmegen, 1811-1890

occupational % forced % regular
category marriages marriages

Upper middle 0.3 3.6
Lower middle 15.3 24.9
Farmers 4.3 8.2
Laborers 79.1 62.6
Proletarians 1.0 0.7
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The line of argument until now has been that ‘unnaturally’ high ages at
marriage foster premarital sexual activities. As such, prebridal pregnancy would
be a typical characteristic of populations living in the Western-European part of
the world. If Hajnal is right, Eastern-European and Asian couples-to-be were
tempted for a shorter period, or not at all, to consummate their marriage before
the actual wedding. In many of these, including China, an absolute seclusion of
pubescent girls was enforced whenever possible. Hence, we expect the number
of bridal pregnancies in Lugang to be considerably lower than it was in
Nijmegen. When we consider the data in Table 4.4 and look at the proportion of
pregnant brides for all marriages, we find that indeed premarital pregnancy in
Lugang is significantly lower than the average of almost 22 per cent in Nijmegen.
On average, not even one out of ten Lugang brides was pregnant at marriage.
When we limit the comparison to major marriages, the form of marriage that is
closest to the Nijmegen way of marrying, the discrepancy is even bigger, 5 per-
cent in Lugang and 22 per cent in Nijmegen.

The low number of bridal pregnancies in Lugang is exactly what we expect-
ed for the two reasons already mentioned. First, couples did not live through a
period of engagement during which a sexual relationship could evolve, and, sec-
ondly, most of the women married so young that they hardly had time to become
pregnant before marriage. Even after marriage many of the younger brides would
experience adolescent sub-fecundity. Given all that, the proportion of pregnant
brides in minor marriages is, at first glance, puzzling. In this form of marriage
the proportion bridal pregnancies even exceeds the Nijmegen proportion. How is
it possible that these marriages exhibited bridal pregnancy rates many times
higher than major marriages did? Were not these marriages exactly those char-
acterized by a sexual aversion between bride and groom who were raised as
brother and sister? To be sure, this issue is dealt with by Wolf in great detail,
because initially it seemed to contradict his sexual aversion-hypothesis. Cultural

Table 4.4: Proportion of bridal pregnancies, Lugang

Year of Number of Women Proportion Pregnant at Marriage
Marriage Major Minor Uxorilocal Total Major Minor Uxorilocal Total

1906-1915 87 33 13 133 2.3 18.2 7.7 6.8
1916-1925 187 41 17 245 1.6 29.3 11.8 6.9
1926-1935 279 49 13 341 8.2 26.5 15.4 11.1
1936-1945 295 29 13 337 5.1 24.1 15.4 7.1

1906-1945 848 152 56 1056 5.1 25.0 12.5 8.3



91management of marriage by parents accounts for the apparent contradiction. We
must assume that his findings for the Hai-shan data apply for Lugang too.

What happened is this. By general agreement the appropriate time to con-
summate a minor marriage was the eve of the lunar New Year. On this evening,
after dinner, the head of the household would announce that his son and the
sim-pua designated to be his wife should start sleeping together as husband and
wife. Since only the closest family members witnessed this ceremony, the actual
registration of the marriage could be postponed until the bride was pregnant. If
the ‘marriage’ did not result in a pregnancy, a divorce was not even necessary. In
consequence, their actual sexual cohabitation started long before the official reg-
istration, often many months after lunar New Year. By definition, therefore, we
will find a large proportion of the brides in minor marriages to be pregnant. But
why, one might ask, do we not find the same procedure among major and uxo-
rilocal marriages? There too it was of utmost importance to only match couples
that would add sons to the lineage. The explanation is straightforward. Whereas
in minor marriages nothing changed at the surface (the new couple had lived
already in the same household for many years), in major and uxorilocal mar-
riages the evidence of a person moving officially from household to another
made a delay of the registration of the marriage impossible.142

The next step will be to look into the characteristics of the couples entering a
forced marriage. Especially in the Nijmegen case we want to know whether pre-
marital sexuality was a conscious or unconscious protest against impediments to
a marriage. And, is the expression ‘forced marriage’ adequate? The hypothesis
about marriages starting with a pregnant bride is that this pregnancy forced the
couple to a marriage that was premature. If this is indeed the case, a pregnant
bride and possibly also her husband will be younger than the other couples.
There is empirical evidence for this opinion too. In the first half of the nine-
teenth century pregnant brides in the Dutch countryside were 4.9 years younger
than their non-pregnant counterparts. For their spouses the difference was 5.3
year.143 The logical conclusion is that bridal pregnancy was not an accepted phe-
nomenon and must be treated as a clear deviation from the rule. Also, the effect
on potential fertility is significant. Almost five years is added to the most fecund
period in a woman’s life.

For the Nijmegen marriages the ages at marriage were calculated for
forced as well as for normal marriages. In order to avoid fluctuations due to

142. Wolf, Sexual attraction, 135-145. Famous for the flexibility with which they manipulated the sequence of

events leading to marriage, some Chinese even delayed a bride’s transfer after the marriage ceremony by as

much as six years. The ‘bride’ moved to her husband’s home only after she became pregnant.

143. Engelen and Meyer, ‘Gedwongen huwelijken’, 203.
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small numbers we chose to present the ages in averages per decade. From
Graphs 4.2 and 4.3 we can learn first of all that in Nijmegen the expected differ-
ences between the ages at marriage for forced and normal marriages indeed
existed. Both men and women lived up to this expectation. Men married nor-
mally at an average age of 29.6 years, whereas the age for spouses of pregnant
brides was 27.2. Although the 19th century witnesses fluctuations between one
and four years, regular marriages are always concluded at a higher age. For the
female population we find a less marked difference. ‘Regular’ brides married at
27.5, whereas pregnant brides married at 25.7. This century average hides infor-
mation, as Graph 4.3 shows. Until 1850, women in what we call forced marriages
were younger, but only marginally. The real difference becomes manifest after
1850, when between one and a half and four years is added to married life.

The developments depicted in Graph 4.2 and 4.3 provide another piece of
important information on marriage restriction and the deviance it may evoke. If
there existed a direct causal relationship between restriction and deviance, we
would expect the ages of forced marriages to decline, or at least stay the same,
when restriction caused age at regular marriage to increase. This is clearly not the
case. If anything, the change in ages of forced and regular marriages moved in
the same direction. Still, the pervasive influence of the marriage pattern is visi-
ble. In the 1840’s, 1850’s and 1860’s, Nijmegen’s economy was in crisis and over-
population was at its peak. In the same period we see age at regular marriage for
men rise from 28.2 to 30.7, and for women from 26.8 to 29.1. This is an indica-

Graph 4.2: Average Age At Marriage, Nijmegen Grooms
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tion of the vitality of the restriction mechanism. Almost a quarter of all mar-
riages may be ‘forced’, but the reaction to economic circumstances for ‘regular’
marriages was very traditional.

It is time to return to our Taiwanese town. Do we find the marked differences in
age at marriage for pregnant and non-pregnant brides here too? And is there a
social differentiation similar to the one in Nijmegen? Table 4.5 provides the data
on age at marriage for regular and forced marriages. Given the special position
of minor marriages we excluded them in order to make comparison with
Nijmegen feasible. If anything, the data show that the expression ‘forced mar-
riage’ is not applicable to Lugang marriages. Except for men in the first cohort,
marriages in which the bride was pregnant were conducted at a higher age rather
than at a younger age when compared to regular marriages. The pregnancy of an
unmarried woman was not a sign of an impatient engaged couple who had not
waited to consummate their marriage until the day of the wedding. Rather, it
seems that women and men whose marriage was being considered at a relative-
ly advanced age would not have their union formalized before the fecundity of
the couple was established.

In Lugang, we do not find the clear social division of bridal pregnancy we
established in Nijmegen. Since the number of cases is small we only compared the
‘higher’ (lower middle and upper middle) and ‘lower’ (agrarians, laborers and pro-
letarians) occupational classes. Couples belonging to the ‘lower’ class formed 48

Graph 4.3: Average Age At Marriage, Nijmegen Brides
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per cent of the regular marriages and only 45 per cent of the marriages starting
with a bridal pregnancy. ‘Higher’ class marriages on the other hand had more than
their relative share in ‘forced’ marriages, 55 against 52 per cent. Consequently, we
again have to conclude that the simple demographic measure ‘bridal pregnancy’
was the result of a different reality in the two towns. In Nijmegen, a pregnant bride
was a lower class phenomenon. By contrast, in Lugang we have found that bridal
pregnancy in minor marriage was a deliberate test of fecundity. It now appears that
in major and uxorilocal marriages the same rationale is found, especially among
those couples that entered the marriage market at a relatively high age. This rea-
son seems to be most influential in the middle class. The proverb cited at the
beginning of this chapter comes to mind again. Maybe in the Lugang case fathers
did not have to pay someone to take their ‘old’ daughter, but the daughter at least
had to prove that she was able give her husband the sons he hoped for.

Conclusion
We hypothesized that the large group of unmarried young people in Nijmegen
would give rise to a high number of illegitimate births and of bridal pregnancies.
The Lugang women married so soon after menarche that they hardly could
become the mother of an illegitimate child. Bridal pregnancies are expected to be
of less importance also, since the Taiwanese situation did not allow a long
engagement period. The predictions are verified by our data. Of all births in
Nijmegen about 7 per cent were illegitimate, versus 4 per cent in Lugang. The
discrepancy in bridal pregnancy rates is even more amazing. About 22 per cent
of the Nijmegen brides knew they were pregnant on their wedding day. When we
compare this to the equivalent form of marriage in Lugang, major marriages, we
find only 5 per cent pregnant brides. Cultural differences surface once more. The
Western-European pattern was founded on internalizing values and this clearly
failed when couples were engaged to be married. The Taiwanese control was
much more effective. Prevention of unwanted sexual relations here consisted of
avoiding proximity. The high proportion of bridal pregnancy among minor mar-

Table 4.5: Age at Marriage for Regular and Forced Marriages, Lugang (minor
marriages excluded)

Year of Men Women
Marriage Regular Forced Regular Forced

1906-1925 24.4 22.8 18.0 18.3
1926-1945 23.6 26.2 19.5 21.6
All 23.8 25.7 19.0 21.1



95riages seems to contradict this observation, but can be explained by reasons that
have nothing to do with extramarital sexuality. Also, the characteristics of couples
starting marriage with a bridal pregnancy were clearly different from the Nijme-
gen ‘forced’ marriages. They may, indeed, be the consequence of ‘forced’ pre-
marital sex testing the bride’s fecundability.

These data prove that in Nijmegen the marriage pattern was very effective
in limiting the number of years that fecund women were at risk of conceiving.
Even without additional information, we may draw two major conclusions. The
first is that marriage restriction in 19th century Nijmegen was very effective
indeed in limiting the number of births, given the number of fecund years not
used. After analyzing the data on the fertility of the couples studied here in
Chapter 6, we will be able to be more specific on this topic. Secondly, the socio-
logical adage that there is no control without deviance proves to be true here too.
Many Nijmegen couples refused to ignore their natural inclinations while wait-
ing for the suitable age or circumstances to marry.

Looking at the implications of these findings we first find interesting infor-
mation on authority and control. Who was in control? What was the part of life one
wanted to control? In Lugang, young and universal marriage of women shows that
this society was clearly trying to maximize the number of children in order to fill
the ranks of a family other than the bride’s natal home. Parents were in control of
partner selection and of the timing of marriage. Lugang young people were forced
to marry with a stranger or with their ‘brother’ or ‘sister’ at the earliest possible
time. Parents in Nijmegen, on the other hand, hardly influenced the marriage of
their children. Partner selection was the prerogative of the people involved and the
timing of marriage was laid down in norms and values about when this was appro-
priate. Control in Nijmegen was geared toward keeping the many not yet married
inhabitants from engaging in sexual activities outside marriage.

Both in Lugang and in Nijmegen these control mechanisms were effec-
tive. This determines the general outline of the two demographic regimes. The
control was not absolute, however. In Nijmegen we find clear evidence of illegit-
imacy and bridal pregnancy to a larger extent than in Lugang. And in Lugang not
all sons managed to reach the Confucian ideal of major marriage. Most of all,
however, in this chapter we found evidence that behind the demographic façade
of the two patterns an even more important difference was hidden. We could
summarize this difference by stating that in Europe marriage at least started as
a loving companionship, while in China, at best, a marriage might evolve in that
direction. This may have had even larger consequences for fertility than the dif-
ference in the net number of fecund women years in marriage. Chapter 6 will
deal with this.
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98 In the previous chapter we established that women in Lugang married more than
ten years earlier than Nijmegen women. In theory – and following Malthus’
implicit prediction that fertility is only regulated through marriage - this should
result in a higher final parity. Before assessing whether or not this is manifested
in the actual fertility, we first focus on another striking characteristic of pre-
industrial demography, namely infant mortality. By modern standards the
chances of survival for newly born children in pre-modern societies were aston-
ishingly low. Almost one quarter of infants did not reach their first birthday, and
mortality remained high in childhood. From an economic point of view one
might conclude that pre-industrial fertility was very inefficient. In order to reach
a certain number of surviving children, many more births were necessary. From
an emotional point of view some authors referred to this phenomenon as “the
massacre of the innocents”.

The high death rates of the very young deserve attention in themselves
because they highlight the economic conditions of life in the societies involved,
the social differentiation within these societies, and the ‘deliberate’ choices made
by the historical actors. Since infant mortality is a reflection of general mortality,
more precisely the mortality of the most vulnerable members of society, its level
also permits us to assess whether Malthus’ prediction on the prevalence of posi-
tive checks in Chinese society is valid. The existence of preventive checks in
Nijmegen is already confirmed by our data on nuptiality. Do we also find evi-
dence of positive checks in Lugang? According to the classic division of the world
in two parts, mortality should be significantly higher in our Taiwanese city than
in Nijmegen.

Positive checks thus may show in a high level of mortality, but can also
have a very deliberate form. Remember that Malthus mentioned the “custom of
exposing children”. James Lee and his collaborators also emphasized infanticide
as one of the ways in which Chinese couples consciously regulated the number
of their offspring. In their view, the gender-differentiated character of infant mor-
tality provides us with a strong indication of ‘proactive’ behavior. For that reason
the comparison between Nijmegen and Lugang will deal explicitly with possible
differences in infant mortality between girls and boys. Is there indeed a higher
mortality among Lugang female babies than among male babies? And – since
this custom does not have to be restricted to Chinese parents only – do we find
evidence of gender differences in infant mortality in Nijmegen as well?

To be sure, the attention paid in our study to infant mortality goes beyond
this point and also focuses on its demographic consequences. We want to know
what influences we can expect from infant mortality on fertility. First of all, there
is an indirect biological relationship between infant mortality and fertility. In
order to fully understand this relationship, let us consider the components of an
average birth interval. A birth is followed by a postpartum infecundable period of



99approximately 1.5 months before the female ovulation cycle starts again. From
that point on the next conception is possible. When no contraceptive measures
are used it takes on average 9.5 months from the last birth before the next con-
ception takes place (7.5 months normal waiting time, plus 2 months for inter-
mediate pregnancy loss). If one adds to this the gestation period, a birth interval
of 20 months is the result. Twenty months, then, is the minimum average birth
interval. Many factors may prolong the interval, such as a higher than average
incidence of fetal loss, relatively low coital frequency, or reduced fecundity of one
of the partners.

Here we are especially interested in the factor that without any doubt most
influences the first part of the interval, the postpartum infecundable period,
namely breastfeeding. Lactation can delay the resumption of normal ovarian
activity from several months to two years beyond the regular period of 1.5
months. Even when the nursed child is completely weaned it takes two months
before menses return.144 This, then, is the first influence infant mortality may
have on fertility. The death of a suckling infant causes a quicker return to nor-
mal fecundability. A tabulation of birth intervals following an infant death and
following infant survival shows that the birth interval can be reduced by 35 per
cent when the previous infant dies. Although this impact is witnessed every-
where, its strength varies between natural fertility populations. When we find
specific social groups, periods or months with relatively high infant mortality, we
have to take this into account when analyzing differential fertility in the next
chapter.

Next, the death of an infant or a child can have non-biological conse-
quences in the same direction, namely an increase in fertility. This reasoning
starts with an observation in the Nijmegen civil registers. Very often we find par-
ents gave the following child the same name as the previous, deceased child.
There may be many reasons for this custom. One can think of it as an emotion-
al reaction that was part of the mourning process. In this case we can see the
next child as a replacement for the deceased child. The parents make this very
clear by giving the substitute child the same name. A replacement birth can also
be taken very literally. When a couple had a target number of children the death
of a child had to be annulled by the birth of another. This may even happen when
parents did not have a well defined number of expected children, but simply
aimed at a large offspring. When this was the implicit or explicit goal, replace-
ment births are to be expected. Again, high infant mortality then results in high-
er fertility, and possible fertility differences may – mirabile dictu - be the result of
mortality differences.

144. Wood, Dynamics of Human Reproduction, 106, 353-355.



100 The level and development of infant mortality in the Nijmegen
and Lugang

The European decline in mortality started during the 18th century when crisis
mortality was mitigated through successful preventive measures against epi-
demic infectious diseases. After that, for most of the 19th century, mortality sta-
bilized, until around 1900 a new period of decline set in. This phase is charac-
terized mainly by lower infant and childhood mortality as a result of the preven-
tion and better treatment of diarrhea and tuberculosis.145 The general mortality
level of the 19th century hides interesting changes in infant mortality. Whereas
adult mortality stabilized or even slightly declined, the chances of survival for the
very young declined in the third quarter of the century. In Germany146, France147

and Spain148 we find evidence of rising infant mortality between roughly 1840
and 1870. This development and the reason behind it was recognized very early.
L. Emmett Holt mentioned it in his 1913 presidential address for the American
Association for the Study and Prevention of Infant Mortality. He attributed the
mid-19th century increase of infant mortality to the process of urbanization and
industrialization. Densely populated cities and, especially, mothers working in
factories proved fatal for many babies.149 The link between women’s work and
infant mortality is breastfeeding, because all authors agree on the fact that the
extent and duration of breastfeeding is the best predictor of infant mortality.150

The Netherlands were no exception. Van Poppel and Mandemakers observed
that for the country as a whole infant mortality increased markedly between 1840
and 1875.151

We probably know more of the demography of early 20th century Taiwan
than of any other Asian country. The reason for this exceptional position is the

145. R. Schofield and D. Reher, ‘The Decline of Mortality in Europe,’ in: R. Schofield, D. Reher and A. Bideau

(eds.), The Decline of Mortality in Europe (Oxford 1991) 1-17.

146. Knodel, Demographic behavior in the past, 40.

147. J. Vallin, ‘ Mortality in Europe from 1720 to 1914. Long-Term Trends and Changes in Patterns by Age and

Sex,’ in: Schofield et al., The Decline of Mortality in Europe, 38-67, especially 51.

148. David S. Reher, Vincente Perez-Moreda and Joseph Bernabeu-Mestre, ‘Assessing Change in Historical

Contexts: Childhood Mortality Patterns in Spain during the Demographic Transition,’ in: Carlo A. Corsini and

Pier Paolo Viazzo, The Decline of Infant and Child Mortality. The European Experience: 1750-1990 (The Hague

1997) 35-56.

149. L. Emmett Holt, ‘Infant Mortality, Ancient and Modern, An Historical Sketch,’ Archives of Pediatrics 30

(1913) 885-915. See: http://www.neonatology.org/classics/holt.html.

150. The most striking example of this relationship is provided by Knodel, Demographic Behavior in the Past, 45;

he finds a marked difference in the high infant mortality of his Bavarian villages, where breastfeeding was

rare, and in East Frisia, where breastfeeding was common.



101amount and quality of data available. The censuses conducted by the Japanese
colonial government (1895-1945) provide information on the aggregate level. On
top of that, the accurately kept household registers contain detailed information
on individuals and their households. Taiwan, however, was not representative of
other countries in the region, exactly because of the influence on the demogra-
phy of the same colonial ruler. The Japanese Governor-General soon found that
more Japanese soldiers died in Taiwan of diseases than as a result of hostilities.
In order to eliminate major epidemics and indigenous diseases on the island he
launched large-scale programs to control major epidemics, to improve public
health conditions, and to increase medical resources. The effects of this efforts
show in a declining crude mortality rate of Taiwan from 30 per 1000 inhabitants
in 1906 to 16 per thousand in 1942.152

Whether or not this general decline affected infant mortality has been
recently assessed by Yang Wen Shan and Hsieh Ying-Hui on the basis of data for
14 field sites across the island. They confirm Barclay’s impression153 that the
long-term trend for infant mortality was declining between 1905 and 1945. They
also point to temporal fluctuations in the development, and their graphs show
that the secular decline only started after 1920. As far as the magnitude of the
decline is concerned we disagree with these authors when they state that it was
characterized by a relatively slow pace.154 Since male infant mortality went from
223 in 1908 via 195 in 1925 to 130 in 1945, and the respective rates for women
were 207, 136 and 130, this is an impressive decline. On the whole, the colonial
period thus witnessed a general decline in infant mortality and a closing of the
distance between male and female infant mortality.

The findings mentioned above guide our expectations for infant mortality in
Lugang and Nijmegen. If the Dutch town lives up to the national average, the
mortality among the very young will probably show a rise, whereas the probabil-
ity of survival for babies in the Taiwanese town is expected to increase. In

151. F. van Poppel and K. Mandemakers, ‘Differential Infant and Childhood Mortality in the Netherlands, 1812-

1912: First Results of the Historical Sample of the Population of the Netherlands,’ in: Alain Bideau, Bertrand

Desjardins, and Héctor Pérez-Brignoli (eds.), Infant and child mortality in the past (Oxford [England] New York

1997) 276-300, especially 276.

152. Liu Shi-Yung, ‘Differential Mortality in Colonial Taiwan,’ Annales de Démographie Historique (2004) 229-

247. See also Barclay, Colonial Development and population in Taiwan, 145, who reports the same finding.

153. Barclay, Colonial Development and population in Taiwan, 161.

154. Yang Wen Shan and Hsieh Ying-Hui, ‘Infant Mortality in Colonial Taiwan, 1901-1945: Evidence of the

Historical Household Registration Data of Taiwan,’ Paper presented at the International Conference on “The

ideas, organization, and practice of hygiene in Han Society from traditional to the modern periods”, Academia

Sinica Taiwan, November 22-23, 2004, 18-19.
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Nijmegen, we calculated infant mortality by using the information on births and
infant deaths of 1201 non-sterile marriages. The Lugang infant mortality rates
were derived from the household registers in the same way, although the starting
point is 1920. We have reason to believe that, especially in the first years after the
introduction of these registers, there was a slight underregistration with regard
to births as well as infant deaths. This has been established by Barclay who
expected underregistration only for the period before 1915. The same author also
refers to three exceptional years of epidemic diseases. In 1915 the country suf-
fered from an unusual high number of malaria deaths. The worldwide influenza
outbreaks following World War I hit Taiwan in 1918 ad 1920.155 Since we are
interested in the long term development, we used information only from 1920
on, and divided the rest of the colonial period into 1922-1933 and 1934-1945.

Our first observation is that the average level of the infant mortality rate
(imr) we find for Nijmegen is 145. The national average of imr is markedly high-
er since the provinces in the western part of the country witnessed the death of
more than a quarter of all infants.156 The level for sedentary Nijmegen residents,
however, fits the description for the province of Gelderland as given by Hofstee.
Infant mortality in Gelderland ranged from 126 in the 1840’s via 151 in 1875-1879
to 145 in 1890-1894.157 The 19th century average is of only statistical value since
infant mortality in Nijmegen exhibits a marked change, that by and large follows
the general direction we expected from other research. In other words, the gen-
eral rise of European imr in the second half of the century is visible for Nijmegen
residents too, especially after 1870. By contrast, Lugang imr declines dramatical-
ly from well above the Nijmegen level (206 versus 129) at the beginning of the
periods compared here to a level below the Nijmegen value (144 versus 167). This

155. Barclay, Colonial Development and population in Taiwan, 160 (on underregistration) and 146 (on epidemics).

Table 5.1: Infant Mortality in Nijmegen and Lugang

Nijmegen Lugang

Period live infant imr period live infant imr
births deaths births deaths

1830-1849 1019 132 129 1922-1933 1670 344 206
1850-1869 2770 385 139
1870-1889 1421 237 167 1934-1945 2228 321 144

Total 5210 754 145 3898 665 171



103allows us to deal with the prediction made by Thomas Malthus. He expected pos-
itive checks to be more active in China than in Europe. Since we have only two
observations for Lugang (206 in 1922-1933 and 144 in 1934-1945), we have to be
careful with our conclusions. Still, Malthusian penalties for unlimited female
nuptiality seem indeed to have been the fate of Lugang in pre-Japanese times.
The Japanese health measures started before 1920, so the imr must have been
higher at the start of the century, leaving us with a marked difference when com-
pared to Nijmegen. We have to put this observation in proportion, however. First,
the sharp decline between the two periods shows that a Chinese population
could very quickly move to an imr markedly below the average European level.
On the other hand, a European population could reach a ‘Chinese’ level of imr
at the same pace. The difference in other words, was not as structural and as
marked as we expected.

The components of infant mortality: neonatal and post-neonatal
mortality

We now move to the two components of infant mortality. Deaths in the first
month of life are commonly referred to as neonatal mortality. Causes for neona-
tal mortality are mostly endogenous following obstetrical trauma, congenital
defects, or functional inadequacy, but could also include some exogenous factors
like malnutrition, infections, and unhygienic circumstances. Mortality from the
first month to age 1 (post-neonatal mortality) is mostly attributed to exogenous
causes only. At this age, infants die mostly of diseases of the digestive system,
especially those weaned early, of respiratory diseases, and of epidemic diseases
as smallpox, measles and dysentery.158 Clearly, differences in the socio-econom-
ic situation of a population and changes in this situation over time will have a

156. To be sure, more infants died in Nijmegen than 145 per 1000. Since we reconstituted a sample of mar-

riages from the Nijmegen registers we retrieved by definition only information on the sedentary population.

When a city has a more or less closed population, this does not pose a problem. In Nijmegen, however, this is

not the case. For the second half of the 19th century we have information on the migratory movements in the

city. Between 1851 and 1900 every year on average 1859 persons left the city and 2090 people migrated to

Nijmegen. This implies there was a change of about 15 per cent of the population each year. Obviously, the

moving part of the population was not a representative sample of the total. It consisted for the major part of

members of the garrison, people working in shipping, and casual laborers, many of them moving in and out of

the city with their families. Given the nature of the occupations and the social strata involved we expect the

imr of these groups to be higher than for the sedentary population. This is indeed the case. The average

infant mortality according to the civil registration is 175. When we only take our sample of Nijmegen residents,

infant mortality declines to 145. In the comparison with the sedentary Lugang population we will therefore use

the infant mortality of the resident inhabitants of Nijmegen only.

157. E.W. Hofstee, Korte demografische geschiedenis van Nederland van 1800 tot heden (Haarlem 1981) 134-135.
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stronger effect on post-neonatal than on neonatal mortality. Table 5.2 contains
information on the relative distribution of neonatal and post-neonatal mortality.
Note that neonatal mortality is defined as the number of deaths in the first month
of life divided by the number of live births, whereas the deaths between month 1
and month 12 (post-neonatal) are divided only by the number of children surviv-
ing the first month. As a result the sum of neonatal and post-neonatal mortality
is not equal to the imr.

As said, given the different causes for neonatal and post-neonatal mortality
it is generally accepted that neonatal mortality is less dependent on changes in the
socio-economic circumstances, and, thus, more stable. This is what we find in
Nijmegen. The change in neonatal mortality is relatively modest and the general
direction is downward. This is the same conclusion reached for Belgium and
France. In those countries the decline in neonatal mortality is attributed to two
causes. More and better trained midwives are said to reduce the mortality of new-
borns. Also, since mothers were better nourished, they had fewer premature
births and they gave birth to children with a better natural resistance.159 This may
have also been the case in Nijmegen, but the latter explanation especially becomes
doubtful when we look at the change in post-neonatal mortality. The rise of gen-
eral imr is completely driven by increasing post-neonatal mortality. Since this part
of infant mortality is caused by exogenous factors only, this indicates impoverish-
ment rather than a rising standard of living. Therefore, only the influence of bet-

158. See among many others: Knodel, Demographic Behavior in the Past, 46; M.-F. Morel, ‘The Care of Children:

The Influence of Medical Innovation and Medical Institutions on Infant Mortality 1750-1914,’ in: R. Schofield,

D. Reher and A. Bideau (eds.), The Decline of Mortality in Europe (Oxford 1991) 196-219, especially 197.

159. Morel, ‘The Care of Children,’ 204.

Table 5.2: Infant Mortality, Neonatal Mortality, and Post-Neonatal Mortality in
Lugang and Nijmegen

Nijmegen Lugang

period imr neonatal post- period imr neonatal post-
neonatal neonatal

1830-1849 131 41 92
1850-1869 139 34 109 1922-1933 206 122 95
1870-1889 167 36 136 1934-1945 144 70 79

Total 145 36 113 171 93 86



105ter medical knowledge concerning childbirth, and the presence of trained mid-
wives seems responsible for the decline of neonatal mortality in Nijmegen.

The relative significance of the components of infant mortality in Lugang
was manifestly different from that in Nijmegen. First of all, as we already saw, the
general direction of the imr was downward in stead of upward. This resulted in
the surprising finding that chances of survival for infants were higher in Lugang
than in Nijmegen by the end of the two periods compared here. When we look at
the two parts constituting infant mortality, Lugang again deviates sharply from
Nijmegen. The relative importance of neonatal mortality was much higher, in the
first period even higher than post-neonatal mortality. So, although the general
decline of the Lugang imr was also caused by a decline in post-neonatal mortali-
ty, the greatest contribution was made by the decreasing neonatal mortality.

Barclay had noticed the high level of neonatal mortality in Taiwan and its
sharp decline during the colonial period. He was surprised to find this, since
“neonatal mortality is thought to be resistant to measures that bring infant mor-
tality under control and thus to most general health measures”. His explanation,
however, amounts to saying that neonatal mortality was influenced by almost
every characteristic of society.160 The extent of the decline in neonatal deaths was
revolutionary. Even at the low level of 1933-1945, however, neonatal mortality in
Lugang was double the level in Nijmegen in the comparable period. This is the
more surprising since post-neonatal mortality at the same time was much lower
in Lugang than in Nijmegen.

A conclusion like this immediately raises doubt about the quality of the
data used. Since the level and change of both neonatal and post-neonatal mor-
tality in Nijmegen follow closely what we find elsewhere in Europe, this doubt is
directed at the Lugang data especially. To check for irregularities in the house-
hold registers of Lugang we calculated infant, neonatal, and post-neonatal mor-
tality for three other field sites too. Chu-shan, Tanei, and Ta-Tao-Cheng served as
our control populations. The results only confirm the situation in Lugang. In all
three populations we find a sharp decline in neonatal mortality between 1922-
1933 and 1934-1945, whereas post-neonatal mortality was less important for the
general decline of infant mortality. This finding is also corroborated by the mul-
tivariate analysis of infant mortality in Taiwan between 1905 and 1945 by Yang
and Hsieh. When compared to the imr in the second half of the first year, the
chance of dying in the first week is four times as high, and in the next three
weeks twice as high.161

An aspect of Chinese reproductive culture that has received much atten-
tion as an indigenous health measure is ‘doing the month’. When a family can

160. Barclay, Colonial Development, 162-163.

161. Yang and Hsieh, ‘Infant Mortality in Colonial Taiwan,’ 21-23.



106 afford to do so, mother and newborn are secluded in a bedroom closed to all out-
side visitors. It has often been assumed that this seclusion will have saved many
infants from neonatal exposure to pathogens, and hence lowered possible early
infant mortality. The figures given here do not disprove such a contention, but
they raise skepticism toward it. Whatever effect ‘doing the month’ may have had
in lowering neonatal mortality, Japanese public health measures showed how
much more effectively they could be lowered by non-traditional means.

Only one conclusion is possible. The impact of medical innovations and
health measures both in the Netherlands and Taiwan primarily affected chances
of survival for babies immediately after birth. We must also conclude that the
effect in the Netherlands was more impressive. Whether this is the result of bet-
ter measures as such, or of a lower starting point of the development, we do not
know. The very low post-neonatal mortality in Lugang (and in the three control
populations) can be explained by the custom of Chinese mothers of breastfeed-
ing their infants for a long period of time. This is absolutely contrary to the
declining number of European mothers who did so. The result is shown clearly
in rising post-neonatal mortality on the European continent after approximately
1850.162

Sex differences in infant mortality
We already concluded from Table 5.1 that positive checks in Lugang were more
active than in Nijmegen, although the differences were less sharp than expected.
In order to trace the existence of positive checks we also have to look for sex dif-
ferences in infant mortality in our two towns, because both Malthus, in 1798, and
Lee and Wang, in 1999, referred to infanticide as one of the options for Chinese
parents for controlling the number of their offspring. Given the importance of
sons under patriliny this method would be applied more often to girls than to
boys. The topic is very complicated however. First of all, biology favors survival
chances for girls. When mortality rates for boy and girl infants are the same, this
implies that sons get preferential treatment. Only a higher female infant mortal-
ity rate points almost certainly at gender specific treatment of infants. Also, from
the demographic measures one cannot learn what exactly happened. A society
could use direct infanticide, preferential neglect, differences in age of weaning,
or a combination of all these measures.

The literature on this subject is biased in suggesting that direct or indirect
infanticide is a Chinese or Asian prediliction. When comparing a European and
a Chinese population, one has to be aware of son preference in European soci-
eties too. A study in Italy showed that during the last two decades of the 19th cen-

162. C. Vandenbroeke, F. van Poppel, and A.M. van der Woude, ‘De zuigelingen- en kindersterfte in Nederland

en België in seculair perspectief,’ Tijdschrift voor Geschiedenis 94 (1981) 452-491, especially 475.



107tury only infant mortality exhibited the expected gender difference. Male infant
mortality had an excess of about 10 per cent. At older ages, the probability of
death for girls was higher, 3 per cent between age 1 and 4, 6 per cent between
age 5 and 9, and even 17 per cent between age 10 and 14. Clearly, the infant mor-
tality differences were driven by biological factors, whereas social factors domi-
nated mortality for those from 1 to 15 years. We find evidence for this conclusion
in the disappearance of excess female child mortality after 1900 when the status
of girls gradually improved.163

Isabelle Devos found that mortality of girls in 19th century Belgium was
15 to 20 percent higher than mortality of boys, especially for childhood and ado-
lescent mortality. Devos claimed that her findings were representative of most
Western European countries.164 There is evidence, however, that a higher prob-
ability of dying for girls is not a universal European phenomenon. Knodel, for
instance, did not find evidence for preferential treatment of sons in his fourteen
German villages.165

Since we only look at mortality as a determinant of fertility, we limit our
presentation of mortality in Lugang and Nijmegen to infants, and divide the imr
into its neonatal and post-neonatal component. In both cities average infant mor-
tality among boys is higher than among girls. More precisely, male infant mor-
tality exceeds female infant mortality in Nijmegen by 13 per cent and in Lugang
by 18 per cent. When we divide infant mortality into neonatal and post-neonatal
mortality the conclusion remains the same. For the whole period studied here,
both neonatal and post-neonatal mortality were higher for boys than for girls, in
Lugang as well as in Nijmegen. However, gender differentiation was highest in
the first month of life. Lugang excess male mortality was 39 per cent, whereas
the same measure for Nijmegen was 29 per cent.

Change over our period points in the same direction, although less un-
equivocally. In Nijmegen, male imr rose markedly during the 19th century,
whereas female imr declined first, and then increased only slightly above its
original level. Neonatal male mortality rose in the last period of observation,
while female neonatal mortality declined structurally, especially between the first
two periods. The largest contribution to the general rise of male imr came from
the post-neonatal mortality. Again, the rise in probability of death for women in
this age group was less marked. Contrary to our expectations, the sex differenti-

163. Antonella Pinelli and Paola Mancini, ‘Gender Mortality Differences from Birth to Puberty in Italy, 1887-

1940,’ in: Carlo A. Corsini and Pier Paolo Viazzo, The Decline of Infant and Child Mortality. The European

Experience: 1750-1990 (The Hague 1997) 73-93, especially 78.

164. Isabelle Devos, ‘Te jong om te sterven. De levenskansen van meisjes in België omstreeks 1900’, Tijdschrift

voor Sociale Geschiedenis 26 (2000) 55-77.

165. Knodel, Demographic Behavior in the Past, 79.
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ated probability of dying favored male infants in the first period (1830-1849) at
both neonatal and post-neonatal ages. Only after 1850 did the biological advan-
tage of females reveal itself.

The Lugang data tell a different story. Assuming that neonatal mortality is
caused mainly by endogenous factors, we find the expected result. Male neonatal
mortality is higher and even rises between the two periods. In post-neonatal mor-
tality, on the other hand, we find evidence for preferential treatment of sons. Even
in the first period the differences between male and female mortality are only
marginal. More significant is the finding that between 1933 and 1945 female post-
neonatal mortality was 5 per cent higher, which runs contrary to the biological
advantage girls had over boys. The interpretation could be that that here son pref-
erence shows itself. Interestingly, though, this is not the case for neonatal mor-
tality in the two periods, and it also does not appear for post-neonatal mortality
in the first period. These calculations provide no evidence for a specific Chinese
form of ‘proactive’ behavior, namely infanticide, the less so since we also find rel-
atively high female infant mortality in Nijmegen before 1850.

Table 5.3: Sex Differences in Infant, Neonatal Mortality, and Post-Neonatal
Mortality in Lugang and Nijmegen

Nijmegen

period imr neonatal postneonatal
M F M F M F

1830-1849 125 135 39 44 89 96
1850-1869 145 133 38 29 111 107
1870-1889 190 142 44 27 153 118
Total 153 136 40 31 118 108

Lugang

period imr neonatal postneonatal
M F M F M F

1922-1933 222 188 137 105 99 92
1934-1945 155 133 83 57 78 80
Total 184 156 107 77 87 85
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Causes of infant deaths and the seasonal distribution
There is no doubt as to what caused the general decline of mortality in Lugang.
The beneficial effects of the Japanese health measures showed here as elsewhere
in Taiwan, and brought down neonatal mortality especially. In Nijmegen, neona-
tal mortality was already relatively low, but the general infant mortality was high
and rising. Information on the causes of death could help us to understand bet-
ter what was happening. Was there, for instance, a difference between the two
towns in the causes of infant deaths? Unfortunately, there are no direct data
available on the causes of death in Nijmegen and Lugang. We do have informa-
tion, however, on the national level. The Japanese colonial government did pub-
lish causes of death by age for 1938 and 1942.166 This allows us to assess the con-
tribution of the two main causes of infant deaths, intestinal and respiratory dis-
eases. The first category comprises what the report calls Intestinal Infection and
Diarrhea, the second category brings together Bronchitis and Pneumonia. The two
categories together explain the major part of infant deaths. More importantly,
however, they show that respiratory diseases, which are not directly related to
breastfeeding, made an important contribution to the overall infant mortality.

There is general agreement on the main cause of death for Dutch infants.
In 1809, during the French occupation, King Louis Napoleon already decreed
that more mothers should breastfeed their children, or do so for a longer period.
Several 19th and early 20th century medical observers also pointed to high infant
mortality as a result of intestinal diseases, especially in the summer months.167

A more recent study of infant mortality in the city of Tilburg showed that intes-
tinal diseases were the major cause of death in the 19th and early 20th century,
especially in the warm summer months.168 A quantitative analysis of causes of
death revealed that for the period 1903-1907 almost 33 per cent of all Dutch

166. Taiwansheng wushinianlai tongjitiyao (1946), 286-290 (1938) and 310-314 (1942).

167. Otto W. Hoogerhuis, Baren op Beveland. Vruchtbaarheid en zuigelingensterfte in Goes en omliggende dorpen

gedurende de 19de eeuw (Wageningen 2003) 4-12.

Table 5.4: Causes of Death for Taiwan Infants in Percentages

Year Sex Intestinal Respiratory Percentage
Diseases Diseases of Total

1938 M 33.7 30.9 64.6
F 33.5 31.7 65.2

1942 M 33.8 24.0 57.8
F 34.1 26.5 60.6



110 infant deaths were the result of intestinal diseases, against 14.9 per cent for dis-
eases of the respiratory system.169 Please note that the percentage for intestinal
diseases closely matches the Taiwan data mentioned before, whereas respiratory
diseases had fewer infant victims in the Netherlands.

This situation was not specifically Dutch. In the late 19th century, crowd-
ed urban centers in England and Wales the existence of the so-called urban san-
itary-diarrheal-effect is clearly visible, again especially in summer.170 A convinc-
ing proof of the relationship between excess mortality of infants in summer and
breastfeeding is reported by Pollet. She presented a graph of weekly deaths from
diarrhea in Paris 1898. When comparing children that were breastfed and those
that were bottle-fed she finds, throughout the year, a higher number of infant
deaths among the bottle-fed. In weeks 31 till 41 (mainly July and August) this dif-
ference reached a tremendous magnitude. The chance of dying for weaned chil-
dren was up to 8 times higher than for breastfed children.171 At any rate, the lim-
ited data we have points at different factors behind infant mortality in Lugang
and Nijmegen. The seasonal distribution of infant deaths can shed more light on
this issue.

The probability of dying is not evenly spread over the year. Even contem-
porary populations know seasonal fluctuations in mortality, and this is yet more
the case for historical populations. Most often the seasonality of deaths is best vis-
ible among the most vulnerable groups in society, the very young and the very
old. We therefore calculated for our two cities the number of infant deaths per
month.172 The main reason for this calculation is that it provides us with infor-
mation on the vulnerability of the infant populations, on the type of dangers, and
possibly even on the causes of death. Breschi and Livi Bacci concluded that chil-
dren born in the winter period were especially at risk of respiratory infections.
They also found that these risks became small when adequate measures for pro-

168. C.G.W.P. van der Heijden, Het heeft niet willen groeien. Zuigelingen- en kindersterfte in Tilburg, 1820-1930

(Tilburg 1995) 172 and 188-189.

169. H.W. Methorst, ‘ Eenige cijfers betreffende de sterfte van kinderen beneden het jaar in Nederland,’

Economist (1909) 665-684.

170. R.I. Woods, P.A. Watterson, and J.H. Woodward, ‘The Causes of Rapid Infant Mortality Decline in

England and Wales, 1861-1921,’ Population Studies 1988 (42) 343-366 and 1989 (43) 113-132, especially 360-364.

171. Catherine Pollet, ‘Childhood Mortality in High-Risk Groups: Some Methodological Reflections Based on

French Experience,’ in: Carlo A. Corsini and Pier Paolo Viazzo, The Decline of Infant and Child Mortality. The

European Experience: 1750-1990 (The Hague 1997) 213-225, especially 224, Figure 11.7.

172. In order to avoid influences of the seasonality of births, the calculation takes the number of deaths below

age 1 per month divided by the number of live births in the same month. This obviously creates a slight bias

since not all children are born on the first day of the month and, thus, we find their deaths over a two month

span. We consider this bias negligible.



111

tection were taken. When children were born in summer the risks of infections
of the digestive tract prevailed. This, according to the authors, was related to
breastfeeding. Since mother milk provided the child with immunity, the danger
was highest for infants that were not breastfed.173

If our hypothesis is right and Nijmegen mothers indeed breastfed their
infants less than Lugang mothers, especially in the second half of the 19th cen-
tury, we expect a higher incidence of infant mortality in summer. In 1903, Jonkers
established that Dutch infant mortality was especially high in summer. The
cause, in his view, was clear. High temperatures contaminated the food infants
were given. As a result, the high infant mortality in summer was found mainly in
the infants that were not breastfed.174 More than 90 years later, Hoogerhuis came

173. Marco Breschi and Massimo Livi Bacci, ‘Month of Birth as a Factor in Children’s Survival, in: Alain

Bideau, Bertrand Desjardins, and Héctor Pérez-Brignoli (eds.), Infant and child mortality in the past (Oxford

[England] New York 1997) 157-173, especially 159.

174. E.J. Jonkers, Beschouwingen over de oorzaken der groote kindersterfte en de middelen, die tot verbetering daarvan

kunnen leiden (meer speciaal in het eerste levensjaar) (Groningen 1903) 38.

175. Hoogerhuis, Baren op Beveland, 121-126.

Graph 5.1: Seasonal Distribution of Infant Mortality in Lugang and Nijmegen
(infant deaths/births per month; average =100)
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112 to the same conclusion for the province of Zeeland.175 Knodel found higher lev-
els of infant mortality in late-summer for his German villages too. In his case,
however, there was also a winter peak, since cold weather was dangerous for
infants too.176

Graph 5.1 suggests that our hypothesis for Nijmegen is correct. July and
August are especially dangerous for infants. These are the only two months with
an average maximum temperature of over 21 degrees Celsius.177 In this period
the danger of contamination of supplementary food obviously was highest.
Surprisingly, the seasonal fluctuation of infant mortality was about the same in
Lugang. Since breastfeeding was nearly universal in Taiwan, the causes for the
summer infant mortality peak cannot be the same as in Nijmegen, where breast-
feeding was less universal and probably even declining in our period. When we
look at the critical threshold above which imr rises over the average level, we find
in the Lugang case an average maximum temperature of 29 degrees Celsius in
the months from May until October. Especially the temperatures of 30 degrees
and over in June, July and August prove to be fatal for many infants.178 The dif-
ferent threshold levels already indicate that in Taiwan possibly other variables
may cause the summer mortality. As for winter, mortality among infants is high-
er in Nijmegen than in Lugang. Again, the climate explains this. On average, the
maximum temperature in the months November till February in Nijmegen was
6.1 degrees. The same months averaged in Taiwan 21.9 degrees. Thus, the mild
winters in Taiwan appear to have been less dangerous than the relatively cold
winters in Nijmegen.

For the time being there is another indication in favor of the breastfeeding
hypothesis in Nijmegen. When we divide infant mortality in this city during the
19th century into two parts the impact of summer becomes more pronounced in
the second period. Before 1850, 31.2 per cent of all infant deaths occurred during
the months of July, August and September. After that year, the percentage was
36.0. This is in line with the predicted effect of more women working in occu-
pations outside their own homes during the second half of the 19th century.
Atkins reported on the effect of women working on breastfeeding for Blackburn
in 1915. His findings show that whereas about 75 per cent of all women breastfed
their infants in the first month, this percentage declined already sharply in the
second month. In the fifth month half of the women not working still breastfed
their child. The percentage of women working outside their home was less than
25. The impact of this difference on infant mortality was enormous. Artificially
fed children had higher chances of dying for every cause of death. As far as diar-

176. Knodel, Demographic Behavior in the Past, 61-62.

177. Historical data of the Koninklijk Nederlands Meteorologisch Instituut in the Netherlands at www.knmi.nl.

178. Historical data of the Central Weather Bureau of Taiwan at www.cwb.gov.tw.
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rhea and enteritis were concerned the death rate of children receiving breast-
feeding was 3.7, against 34.8 for children who were bottle-fed.179 Although we
take into account that Atkin’s study covers the first decades of the 20th century
and the English experience, we expect the Nijmegen situation to be comparable.

There is still another way to gain more insight in the reasons behind the
Nijmegen and Lugang infant mortality. According to the literature on the subject
infants in the first month are protected by the immunity they received from their

179. P.J. Atkins, ‘Mother’s Milk and Infant Death in Britain, circa 1900-1940,’ Anthropology of Food 2

(September 2003), Table 1 and 3.

Graph 5.2: Seasonal Distribution of Infant Mortality According to Age at Death
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114 mother. Also, if breast feeding was given only for a short period of time, as was
the case in Nijmegen, this would imply that the number of breastfed babies
would decline rapidly during and especially after the first month of life. The
expected effect from possibly contaminated supplementary food would therefore
appear only gradually. In order to check this possibility we divided infant mortal-
ity in the weeks immediately after birth and the rest of the first year. Since Lugang
mothers breastfed their children for a long period of time, up to 30 months, the
pattern should be different.

Graph 5.2 indeed qualifies the findings from Graph 5.1. In Nijmegen, cold
weather in winter and part of spring has a declining impact on infants. The vul-
nerability of the newly born showed most clearly in the first week, but was less
already in the second week, and declined further in the third week and the rest
of the first year. The variations in autumn infant mortality were spurious. The
effects of summer, however, again favor the breastfeeding hypothesis. The older
the infant was, the more it suffered from high temperatures. If we assume that
babies were only breastfed for a very short period immediately after birth, this is
the effect one may expect. As long as the baby was living on mother’s milk the
risk of infections from contaminated food was small. The situation in Lugang
was clearly different. Summer was a dangerous period of the year for infants of
all ages, starting in the first week of life. For this reason we may conclude that
breastfeeding habits were not or to a much lesser degree of influence here.
Again, this is in line with our knowledge of universal and prolonged breastfeed-
ing by Chinese mothers. From Table 5.4 we have learned that there was a strik-
ing resemblance between the causes of death for male and female infants in
Taiwan, highlighting once more that preferential treatment of sons probably did
not influence infant mortality. We, therefore, must look for reasons of high infant
mortality that were active mainly in summer (37 per cent of all infant deaths) and
that were not differentiated according to sex. Paul Katz described the danger of
the hot and humid summer months for the inhabitants of Chekiang. In his view
the high temperatures allowed insects and microparasites to grow in food and
water, and, thus, to infect human beings with contagious diseases like cholera,
dysentery, smallpox and malaria. In their endemic forms these diseases fre-
quently took the lives of the old, the young, and the infirm.180 If anything, the
summers in Lugang were hotter and more humid than in Chekiang. We take it,
then, that a large part of Nijmegen infant mortality was the result of a relatively
low incidence of breastfeeding and the dangers concomitant on supplementary
food. As for Lugang, we conclude that infants there instead fell victim to general
infectious diseases.

180. Paul R. Katz, Demon Hordes and Burning Boats. The Cult of Marshal Wen in Late Imperial China (New York

1995) 1.



115Socio-economic differences in infant mortality
The level of infant mortality in historical western societies is often attributed to
the socio-economic status of the parents, and, thus, to standard of living.
Thomas McKeown is the best known advocate of this position.181 The debate on
this topic is not settled, however. Samuel Preston, for instance, argued that indi-
cators of standard of living were responsible for 25 per cent at most of the rise in
life expectancy. In his view the effects of public-health technology had a greater
impact.182 This discussion is seriously confounded by the use of different popu-
lations in different periods of development. Still, if we look only at comparable
pre-industrial populations, the findings vary. Knodel found remarkably little dif-
ference in infant mortality between social classes and attributes this to general
influences prevailing in the countryside that affect infants irrespective of social
class.183 Two studies in the Dutch province of Noord-Brabant reached the same
conclusion.184

If we only look at studies for historical Dutch society, however, the evi-
dence also points at social class as an important covariate of infant mortality. Van
Poppel and Mandemakers conclude their study of 19th century Dutch infant and
child mortality by stating that although the risk of dying was relatively high for
infants and children in all social groups, there still was a considerable difference
between these groups. Middle and upper class families used their resources to
improve the chances of survival of their children. This was mediated by the
acceptance of hygienic practices, by using pure water, and by a better disposal of
waste and sewage.185 Hoogerhuis too found clear social differences in infant
mortality in Goes. Especially infants born in the group of laborers had a relatively
low chance of survival. This author, however, also points to high infant mortali-
ty among children of the lower middle class.186

The discussion of the reasons behind the decline of infant mortality in
Taiwan is heavily dominated by the question of whether or not the measures

181. Thomas McKeown, The Modern Rise of Population (London 1976).

182. Samuel H. Preston, ‘Causes and Consequences of Mortality Decline in Less Developed Countries during

the Twentieth Century,’ in: R.E. Easterlin (ed.), Population and Economic Change in Developing Countries

(Chicago 1980) 289-360.

183. Knodel, Demographic Behavior in the Past, 74.

184. O.W.A. Boonstra, De waardij van eene vroege opleiding. Een onderzoek naar de implicaties van het analfabetisme

op het leven van inwoners van Eindhoven en omliggende gemeenten, 1800-1920 (Wageningen: A.A.G. Bijdragen 34,

1993) 295; C.G.W.P. van der Heijden, ‘Gezin en huishouding in Oost-Brabant 1850-1900,’ in: G.J.M. van den

Brink, A.M.D. van der Veen, and A.M. van der Woude (eds.),Werk, kerk en bed in Brabant. Demografische ontwik-

kelingen in oostelijk Noord-Brabant 1700-1920 (’s-Hertogenbosch 1989) 131-143, especially 141.

185. Van Poppel and Mandemakers, ‘Differential Infant and Child Mortality,’ 298-299.

186. Hoogerhuis, Baren op Beveland, 143-146.
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taken by the Japanese colonial government worked. In 1954, Barclay acknowl-
edged that the Japanese “aside from probably raising levels of living (…) devel-
oped a concerted program against an important group of dangers to health. (…)
In fifty years of administration the Japanese quickly eliminated epidemics.”187

His analysis did not include differences in social position of the parents. This is
also the case with later studies on differential infant mortality in Taiwan. They
deal extensively with sex and ethnic differences, causes of death, demographic
characteristics of the births and the families involved, but leave occupation out of
the analysis.188

According to Table 5.5 the social and economic position of the parents did
indeed influence infant mortality, especially in Nijmegen. In the Dutch city our
findings show that the lower the standard of living was, the higher the chance
that an infant died before reaching its first birthday. Given the small number of
cases in the group “upper middle class” we decided to create one group joining
upper middle and lower middle. Of all 1000 live births in this group 124 died
before age 1. At the other extreme we find children of proletarians. Their chance
of dying as an infant was about 175 per 1000. The infant mortality of laborers
with a fixed position and farmers hardly differed, and took the intermediate posi-
tion between the other two groups.

Our Lugang sample was even smaller. Therefore, we had to create two
groups, one consisting of proletarians, laborers and farmers, the other formed,
as in Nijmegen, by the two representatives of the middle class. Although here too
we find higher infant mortality in the lower class, the differences are less dra-

187. Barclay, Colonial Development, 170-171.

188. Liu Shi-Yung, ‘Differential Mortality’ and Yang and Hsieh, ‘Infant Mortality in Colonial Taiwan’.

Table 5.5: Infant mortality according to occupational class

Nijmegen Lugang

Live Deaths <1 imr Live Deaths <1 imr
births births

proletarians 558 97 173,8
laborers 3265 464 142,1 “lower” 2465 458 185,8
farmers 445 65 146,1
Higher 728 90 123,6 “higher” 2532 437 172,6
unknown 214 38 177,6 unknown 622 92 147,9
All 5210 754 144,7 5619 987 175,7
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matic. As already mentioned the information on occupation comes mainly from
the first two decades of the household registers. Since there is a marked decline
of infant mortality during the period of observation, it is no surprise to find the
category “unknown” to have the lowest infant mortality. On the basis of the
descriptive statistics we are inclined to conclude that infants in Lugang were sub-
ject to general environmental influences that were less dependent on social
class. We must wait for the multivariate analysis at the end of this chapter to
assess whether the differences found are statistically significant.

Dutch demographic history is heavily influenced by religious forces. Especially
in the period when the modern fertility decline started, Roman Catholics and to
a lesser degree Orthodox Protestants started this process later and the decline
was relatively slow. There is evidence of religious differentiation in infant mor-
tality too. The latest contribution on the subject is by Van Poppel, Schellekens
and Liefbroer who analyzed differentials in infant and child mortality in Holland
between 1855 and 1912. They start with an overview of a well known discussion.
Are religious differences in mortality caused by socio-economic characteristics
or by lifestyle? The authors cite several studies in which the relative contribution
of the two major causes are assessed. The conclusion is unambiguous. Even
when the socio-economic differences are controlled for, direct causal links
between religion and (infant) mortality remain.189

In the Nijmegen case, we are able to test the influence of religion on infant
mortality; religion is of no demographic importance in Lugang. The closest one
can get in Taiwan to a cultural type of variable comparable to religion in the
Netherlands is ethnicity. Ordinarily, one divides the population into two Han
groups (Hokkien and Hakka) and a non-Han group consisting of Aborigines.
The Lugang population, however, is totally Hokkien. For that reason, our ‘cul-

189. Frans van Poppel, Jona Schellekens, and Aart C. Liefbroer, ‘Religious differentials in infant and child mor-

tality in Holland, 1855-1912,’ Population Studies 56 (2002) 277-289, especially 277.

Table 5.6: Infant mortality according to religious denomination, Nijmegen

Religion Live births Deaths <1 imr

Catholic 1287 145 112.7
Liberal protestants 284 42 147.9
orthodox protestants 42 5 119.0
unknown 3597 562 156.2
All 5210 754 144.7



118 tural’ explanation of infant morality has relevance only for Nijmegen. The group
with unknown religion makes it difficult to draw firm conclusions from Table 5.6.
Since they have the highest infant mortality, they are not a ‘rest’ category divided
representatively over the religions. As it is, the most obvious conclusion is sur-
prising. If anything, the literature on the subject expects Roman Catholics to have
a relatively high infant mortality.190 This is not the case in Nijmegen. Catholics,
closely followed by Orthodox Protestants, have the lowest level of imr, whereas
the chance of dying for infants of Liberal Protestants is 30 per cent higher. This
may be the result of adhering to different socio-economic groups. The numbers
are too low to subdivide the table further, so we will establish whether or not reli-
gion has an independent influence in the following multivariate analysis.

Multivariate analysis of Infant Mortality
In the previous paragraphs we found several factors to be linked to the level of
infant mortality and its two components. The problem with these relationships,
however, is that they hide the interrelationships of the independent variables.
When, in the Nijmegen case, both higher occupational position and Catholicism
go together with relatively low infant mortality, this may be due to one of the two
only, the second just being a covariate of the other. Statistically we can use a
logistic regression to assess the independent influence of every variable while
simultaneously controlling for the other influences. In order to do so infant mor-
tality for every case is dichotomized, having the value 0 when the child survived
at least until its first birthday, and the value 1 when the infant died. The proce-
dure provides us with the possibility to establish the strength of the association
of every variable with infant mortality via the so-called odds ratio, the chi2 and
the level of significance. For every variable one value is treated as the standard
providing us with the 1.00 level against which the influence of the other possi-
ble values is assessed.

The model to explain infant mortality consists of variables measuring
social and cultural differences between the couples, but the model also includes
demographic and biological characteristics. First of all, we divided the period in
two sub periods. In Lugang the effect of the Japanese health measures was
noticeable from approximately 1925 on. We therefore used this year as the divid-
ing point. The rise of infant mortality in Nijmegen started about 1860. For that
reason we expect infant mortality to be higher in the period 1860-1890 than in
the years between 1830 and1860. The sex of each child born is included in the
model to find possible differential mortality as the result of gender preferences.
Whenever female infant mortality does not show the expected biological advan-

190. Van Poppel, Schellekens, Liefbroer, ‘Religious differentials in infant and child mortality’; Hoogerhuis,

Baren op Beveland, 81.



119tage over male infant mortality, this points at preferential treatment. We also
expect age of mother to have an influence on an infant’s chances of dying for an
infant. Relatively young and relatively old mothers may, for biological reasons,
give birth to more vulnerable children. Given the concept of maternal depletion,
as formulated in Chapter 2, we also predict the infant to be especially vulnerable
when the birth interval was small (thus not leaving the mother time to recover
from the previous pregnancy and delivery), or when the parity of the child is high
(indicating that the mother may be weakened by a rapid succession of births).
The introduction of the variable “twins” is guided by the idea that in pre-indus-
trial societies the survival chances of twins were especially small. In order to con-
trol for this influence we included a dummy variable. The variables mentioned
until this point have a biological background. The socio-cultural influences are
measured by looking at occupational class and, in the Dutch case, at religious
denomination. The definition of these variables is the same as in the previous
paragraphs. Since the model also tries to assess the influence of birth intervals
the regression is limited to second births and higher only.

Our first regression deals with infant mortality in general. Table 4.7 clearly
rules in favor of biological determinants of infant mortality. Both in Lugang and
Nijmegen the birth of a twin was a situation society could not handle. The chance
of dying for twins in Lugang was more than twice as high as for single births. In
Nijmegen, the chance was four times as high. Premodern cities did not have the
facilities to take care of premature and underweight babies. Maternal depletion
appears to be more than a theoretical construct. When the interval from the pre-
vious birth was less than 16 months a mother was faced with a triple burden. Her
body was still recovering from the previous pregnancy and delivery, was probably
still nursing the previous child, and, on top of that, experienced the effects of the
new pregnancy. As a result the child born after this second pregnancy had a 40 per
cent (in Nijmegen) or 54 per cent (in Lugang) higher chance of dying within one
year. Independent of the birth interval children born as parity seven or higher had
significantly lower chances of survival than lower parity children.

The period variable has the expected effect. Since Nijmegen witnessed a rise
in infant mortality, we find the odds ratio to be relatively high. By contrast, declin-
ing infant mortality rates in Lugang resulted in a 30 per cent lower chance of dying
after 1925. Please note that the Nijmegen odds ration is not significant at the 5 per
cent level. The most surprising finding, however, comes from the gender differ-
ences. If anything, we would expect female children to be worse off in Lugang. The
actual situation reveals better survival chances for females, in line with the bio-
logical advantage female babies have. In Nijmegen too, male infants have a high-
er risk of dying, but again this finding is not statistically significant.

The death of infants in the first month of life is generally expected to be
determined by factors other than those causing death in the rest of the first year.



120 Table 5.7: Logistic regression on infant mortality

Odds ratio Chi2 P-value Odds ratio Chi2 P-value

Nijmegen Lugang

Period

<1860 (1925 in Lugang) 1.000 1.000

>=1860 (1925 in Lugang) 1.122 1.507 0.220 0.700** 8.232 0.004

Sex

Male 1.172 3.294 0.070 1.230* 4.560 0.033

Female 1.000 1.000

Mother’s age at birth

15-24 0.841 0.662 0.416 0.888 0.758 0.384

25-34 1.000 1.000

35-44 1.118 1.129 0.288 1.350 3.601 0.058

>=45 0.943 0.036 0.849 0.001 0.001 0.971

Birth interval (in month)

<16 1.401* 6.416 0.011 1.538* 6.065 0.014

16-23 1.000 1.000

>=24 0.913 0.762 0.383 0.989 0.008 0.928

Parity

1-3 0.914 0.718 0.397 1.168 1.347 0.246

4-6 1.000 1.000

>=7 1.421** 8.482 0.004 1.377* 4.509 0.034

Twin

Yes 3.906*** 33.240 0.000 2.190** 6.241 0.013

No 1.000 1.000

Occupation

Laborer 1.000 - - -

proletarian 1.174 1.291 0.256 - - -

agricultural 0.962 0.057 0.812 - - -

higher occupation 0.932 0.274 0.601

Occupation (social class)

Low - - - 1.000

High - - - 0.832 3.417 0.065

Unknown - - - 0.962 0.036 0.850

Religion

Liberal Protestants 1.000 - - -

Roman Catholics 0.747 2.128 0.145 - - -

Religion unknown 1.111 0.338 0.561 - - -

* p<.05; **p<.01; ***p<.001



121We therefore present a separate logistic regression for neonatal mortality in
Table 5.8. As predicted, the demographic variables have an important influence.
Small birth intervals and being a twin implied a dangerous situation for both
Lugang and Nijmegen infants, and this effect was even more visible than for
infant mortality in general. The differences with Table 5.7 are marked as well.
The first three children a woman bore in Lugang, for instance, had a significant
higher chance of dying. Although this was also the case in Nijmegen, the result
was not significant here. We intend to attribute this to the role of young, inexpe-
rienced mothers. This was clearly more the case in Lugang where many women
married just after or even before menarche. Children of adolescent mothers
faced even more risks than other children in our two cities.

At first sight, the influence of socio-occupational position on neonatal mor-
tality in Nijmegen is amazing. The literature on the subject agrees on the con-
clusion that neonatal mortality is less influenced by environmental variables. In
Nijmegen, however, when compared to the standard value for laborers, neonatal
mortality was almost double the level for proletarians, and half the level for mid-
dle class families. Since there is no reason to expect genetic deficiencies to be dif-
ferentiated by social class, general poverty is the best explanation for this finding.
This conclusion can also be drawn from the Lugang data, although the finding
here is not as sharp and not significant. Poverty in Nijmegen probably influenced
the risk of dying through the care given during and immediately after delivery.
Traditionally, a woman giving birth was assisted by a midwife, and only when
problems arose was a medical doctor called. Although since 1818 midwives were
officially trained, one finds regular complaints about unofficial midwives. They
could keep their niche for the simple reason that their services were less expen-
sive. This, then, goes to the heart of the matter. The difference in neonatal mor-
tality between the very poor and the well-to-do was the result of the possibility to
hire adequate help (a trained midwife or a doctor) during and after the delivery.191

When we turn to the mortality of infants between one month and one year
our model contains only a few variables with significant influence. See Table 5.9.
The improvement of life chances for infants in Taiwan in the second half of the
Japanese colonial period is clear. The other variable still significant is the age of
the mother. When children survived their first month, their chance of dying was
highest when the mother was over 35. Wemust presume that older mothers were
less capable of breastfeeding their children. Small birth intervals, both in Lugang
and Nijmegen, did not predict post-neonatal mortality. Many babies born within
16 months after the previous birth died within four weeks. If they survived until
one month their chances of dying were no longer influenced by the interval.
High parity remained a risk factor in Nijmegen, also for infants over one month.

191. Hoogerhuis, Baren op Beveland, 59-67.



122 Table 5.8: Logistic regression on neonatal mortality

Odds ratio Chi2 P-value Odds ratio Chi2 P-value

Nijmegen Lugang

Period

<1860 (1925 in Lugang) 1.000 1.000

>=1860 (1925 in Lugang) 0.998 0.000 0.989 0.729 3.824 0.051

Sex

Male 1.148 0.654 0.419 1.325* 4.888 0.027

Female 1.000 1.000

Mother’s age at birth

15-24 0.519 1.909 0.167 0.729 3.194 0.074

25-34 1.000 1.000

35-44 0.927 0.133 0.715 1.153 0.477 0.490

>=45 1.878 1.781 0.182 <0.001 0.001 0.979

Birth interval (in month)

<16 1.901* 6.120 0.013 2.082*** 11.736 0.000

16-23 1.000 1.000

>=24 1.123 0.284 0.594 0.997 0.000 0.985

Parity

1-3 1.240 1.081 0.298 1.474* 4.982 0.026

4-6 1.000 1.000

>=7 1.464 2.503 0.114 1.497* 4.242 0.039

Twin

Yes 4.234*** 17.235 0.000 2.575** 7.277 0.007

No 1.000 1.000

Occupation

Laborer 1.000 - - -

proletarian 1.989** 8.389 0.004 - - -

agricultural 1.392 1.373 0.241 - - -

higher occupation 0.496* 4.213 0.040

Occupation (social class)

Low - - - 1.000

High - - - 0.796 3.075 0.080

Unknown - - - 0.870 0.259 0.611

Religion

Liberal Protestants 1.000 - - -

Roman Catholics 0.542 2.689 0.101 - - -

Religion unknown 0.844 0.263 0.608 - - -

* p<.05; **p<.01; ***p<.001



123Table 5.9: Logistic regression on post-neonatal mortality

Odds ratio Chi2 P-value Odds ratio Chi2 P-value

Nijmegen Lugang

Period

<1860 (1925 in Lugang) 1.000 1.000

>=1860 (1925 in Lugang) 1.158 1.964 0.161 0.693* 4.535 0.033

Sex

Male 1.168 2.532 0.112 1.122 0.735 0.391

Female 1.000 1.000

Mother’s age at birth

15-24 0.957 0.035 0.851 1.124 0.362 0.548

25-34 1.000 1.000

35-44 1.167 1.757 0.185 1.535 * 3.891 0.049

>=45 0.685 0.929 0.353 <0.001 0.001 0.979

Birth interval (in months)

<16 1.273 2.627 0.105 0.978 0.007 0.935

16-23 1.000 1.000

>=24 0.866 1.549 0.213 0.988 0.005 0.942

Parity

1-3 0.839 2.141 0.143 0.889 0.383 0.536

4-6 1.000 1.000

>=7 1.392* 6.200 0.013 1.235 1.008 0.315

Twin

Yes 3.324***19.948 0.000 1.494 0.631 0.427

No 1.000 1.000

Occupation

Laborer 1.000 - - -

Proletarian 0.968 0.037 0.848 - - -

Agricultural 0.849 0.767 0.381 - - -

higher occupation 1.057 0.149 0.699

Occupation (social class)

Low - - - 1.000

High - - - 0.887 0.742 0.389

Unknown - - - 1.085 0.083 0.773

Religion

Liberal Protestants 1.000 - - -

Roman Catholics 0.809 0.872 0.350 - - -

Religion unknown 1.173 0.596 0.440 - - -

* p<.05; **p<.01; ***p<.001



124 Maternal depletion is a possible explanation, as is the standard of living that must
have declined parallel with the proliferation of offspring.

Conclusion
Children born in 19th century Nijmegen had a 15 per cent chance of dying before
their first birthday. This risk for their Lugang counterparts in the first decades of
the 20th century was 17 per cent. Although at first view this confirms Thomas
Malthus’ prediction on the prevalence of positive checks in Chinese society, it also
shows that the difference between the two cities was not as marked as expected.
This conclusion is the more valid since Nijmegen witnessed an increase in infant
mortality of 12 per cent, while imr declined in Lugang with 30 per cent. As a
result, by the end of the periods we compare here, infants in Lugang were better
off than infants in Nijmegen. The hypothesis of proactive behavior regarding mor-
tality is also falsified, at least for infants. We find no clear distinction between
female and male infant mortality, and the differences we did find were present in
Nijmegen as well as in Lugang. Infanticide was rare in both cities.

Although social class and religion seem to influence infant mortality when
using simple descriptive statistics, this influence disappears when controlling for
other variables. The only direct relation between social class and infant mortality
that remains is found in Nijmegen neonatal mortality. We attribute this to the
possibility of the mother to hire adequate assistance for the delivery. In Lugang,
the level of neonatal mortality was remarkably high, especially in the period until
1920 despite elaborate cultural protection of neonates. This provides us with an
indication that giving birth in Lugang was an even more precarious action than
in Nijmegen. In the Taiwanese city, on the other hand, there was no link with the
socio-occupational situation. The most surprising finding about the background
of infant mortality in our two cities, then, is the absolute dominance of biologi-
cal factors over socio-cultural factors. The chances of survival were dictated by
birth-interval, parity and being a twin rather than by occupation or, in Nijmegen,
religion.

When we turn to fertility in the next chapter, we take with us the conclu-
sion that social difference in fertility, if it existed, cannot be explained by differ-
ential infant mortality. This takes us to the closing remark. We found one clear
common characteristic of infant mortality in Nijmegen and Lugang, the summer
peak. Although we presume different causes behind this seasonal high mortality
(contaminated additional food in Nijmegen and temperature induced endemic
diseases in Lugang), the effects for fertility may be very important. If fertility is
completely up to nature, the high level of infant mortality in the summer months
must logically result in a high level of conceptions a few months afterwards.
When this proves not to be the case, we may have an indication for proactive
behavior.
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126 In the Malthusian perception of reproduction the only restriction on the num-
ber of births was the number of women that entered matrimony and the age at
which they took this step. For the world Malthus lived in this was an adequate
description. Given the near absence of methods and appliances for birth con-
trol, fertility in the late 18th and early 19th centuries was indeed determined pri-
marily by the length of time fecund women were at risk of conceiving: that is,
the years between approximately 15 and 50 lived as a married woman. The result
was, in Louis Henry’s terminology, ‘natural’ fertility, fertility uninfluenced by
parity, the number of children already born to a couple, or by a target family
size. Still, the evidence from empirical studies informs us that natural fertility
was not the same in every society. Even in populations not deliberately control-
ling fertility, the range of number of births was large. Henry himself pointed to
the fact that the differences were caused by behavioral as well as biological vari-
ables.192

This chapter first presents the demographic characteristics of marital fer-
tility. We will compare the age specific marital fertility of Nijmegen and Lugang.
Next, we try to understand the differences found by presenting the determinants
of fertility. An assessment of differential fecundability proves to be very informa-
tive. Post-partum non-susceptibility is the next determinant identified in many
studies. Final parity, then, is also dependent on the average birth intervals and on
the age at which women stopped having children. The variables gathered upto
this point allow us to calculate the expected number of children ever born to a
woman. In this way, the theoretical fertility of the age specific marital fertility is
replaced by a measure more appropriate to the reality described. All this amounts
to deconstructing general marital fertility in its composing parts. The causes
behind the differential fertility of Lugang and Nijmegen, and the possible change
in these differences are dealt with in a multivariate analysis. At this point the
socio-economic and socio-cultural variables are also introduced.

Age Specific Marital Fertility and Total Marital Fertility Rate
Before dealing with the factors responsible for the variation in ‘natural’ fertili-
ty we will first turn to an often used general measure of fertility in our two
towns, the age specific marital fertility (asmf). This measure provides informa-
tion on the number of children married women bore in the five year age cate-
gories from 15-19 to 45-49, and is expressed as the number of births per 1000
women years. The interpretation of asmf is guided by two ideas. First, that
without interference in fertility the number of births a married couple experi-
ences declines with age. Also, in societies where family limitation is accepted,

192. Louis Henry, ‘Some Data on Natural Fertility’, Eugenics Quarterly 8 (1961) 81-91; see also the discussion on

this topic in Knodel, Demographic behavior in the past, 251-254.



127fertility is especially lower in the higher age groups, when many couples have
reached the target number of births, and, thus, are motivated to prevent fur-
ther conceptions.

The asmf of Lugang and Nijmegen is represented in Graph 6.1. Since
marriage rarely occurred for Nijmegen women before age 20, the graph only
shows fertility from that age on. Also, since we are interested in the possibility
of voluntary fertility control we only used data on the couples that had at least
one child, excluding sterile marriages. For the sake of comparison we included
data on the fertility of the Hutterites, an Anabaptist North-American population
that aimed at maximum fertility. As such this population represents a clear case
of high and ‘natural’ fertility. When we look at the development of fertility by
age group, all three populations exhibit the convex shape of asmf that is said to
indicate natural fertility. The differences are nonetheless informative. In the
youngest age group (20-24) the Dutch fertility is approximately the same as the
Hutterite fertility. In Lugang, the same age group reached only 68 per cent of
this level. We have to control, however, for the fact that the majority of
Taiwanese women had already married before age 20. Between 15 and 19 their
fertility was 0.359, which was even higher than that of Hutterite women of the
same age (0.300). The decline of fertility from age 25-29 on reflects the change
in biological fecundity by age. In all age groups the order from high to low fer-
tility remains the same, with the Hutterites as the most fertile population,
Lugang wives being least fertile, and Nijmegen in an intermediate position.

Although the difference in level of fertility in the left panel of Graph 6.1
is clear, the three populations all seem to experience a natural decline of fecun-
dity by age. This is even more evident when we standardize the fertility by cal-
culating indices using the value of the age group 20-24 as our base. The right
panel of Graph 6.1 exhibits the clear convex shape that goes with populations
that do not intentionally stop having children after a target number of births.
Knodel used another measure to check for stopping behavior using the asmf.
Since the relationship of marital fertility with age is more or less constant for
natural fertility populations, the ratio of total marital fertility over age 30 to total
marital fertility over age 20 is relatively fixed. For natural fertility populations,
the ratio is approximately 50 per cent, whereas modern populations using fam-
ily limitation have a ratio of 25 per cent or lower.193 The Hutterite population
indeed had a ratio of 52 per cent. Fertility over age 30 in Lugang was only slight-
ly less (50 percent), but even the Nijmegen ratio was well within the range of
natural fertility (47 per cent), which leads us to conclude that in our two towns
marital fertility was not restricted by stopping during the period observed.

Until this point we looked at the two datasets from the implicit assump-

193. Knodel, Demographic behavior in the past, 259-260.
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tion that they represent the demography of pre-industrial societies. This does not
imply, however, that changes in time were not possible. For that reason we also
present the asmf for three sub periods (before 1850, 1850-1869, 1870-1882) in
Nijmegen and for two sub periods in Lugang (1906-1925 and 1926-1945). See
Graph 6.2. The shape of marital fertility in the Dutch town was convex through-
out the 19th century and therefore fosters the idea that birth control was not yet
introduced. We find only one piece of evidence in favor of birth control, more
specifically of early stopping. The ratio of fertility above age 30 to the total fertil-
ity above age 20 declines from 0.48 to 0.43. This might be an indication of the
first steps towards family limitation later in the century. During the colonial peri-
od we find no major changes in fertility in Lugang. From age 30 on, there is an
almost perfect similarity.

The only surprising finding has to do with Lugang women in their twenties.
Their fertility in the second quarter of the 20th century was significantly higher
than in the first quarter. Unlike in Nijmegen, there is no evidence of stopping
behavior in the last period. Although the ratio of births over 30 to all births
declines from 52 to 48 per cent, this is explained solely by the higher values of
the age groups 20-24 and 25-29. These higher values in themselves are interest-
ing, although no definitive explanation is possible at this point. We know for sure
that the Japanese colonial government managed to increase the Taiwanese stan-
dard of living and to improve medical conditions. We do not know whether this

Graph 6.1: Age Specific Marital Fertility, Lugang and Nijmegen (left panel:
absolute numbers; right panel: indices with 20-24 =100)
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development encouraged couples to have more children or whether they simply
became more fecund as a result of improved living conditions.

As previously indicated, the Lugang demography is heavily influenced by
the three forms of marriage. Arthur Wolf convincingly showed that marital fer-
tility of minor marriages was significantly below average as a result of sexual
aversion of couples who had been raised together as children in one family.194

Uxorilocal marriages were socially stigmatized and, thus, also started with built-
in tensions. Again, one might expect consequences for marital fertility. From
Graph 6.3 we may conclude that low fertility in minor marriages was indeed a
reality in Lugang too, although the difference from the other forms of marriage
was especially marked in the age groups under 35. Major marriages had a fertil-
ity that followed the ‘normal’ curve of declining fecundity by age. For uxorilocal
marriages we find a relatively low value of fertility in the age group 25-29. Our
explanation for this has to do with the nature of uxorilocal marriages. We prob-
ably witness two peaks in this form of marriage. The first includes marriages of
women whose parents from the start aimed at attracting a husband from anoth-
er household. When they had only daughters, this was the simplest way to per-
petuate the family. Another group of parents were those who had given up hope
of a major marriage for their daughters. By the time still single daughters
reached the age when European women married such parents used the uxorilo-
cal mode as their secondary strategy. “Twenty-three twenty-four, you have to pay

194. Wolf and Huang, Marriage and adoption; Wolf, Sexual attraction.
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someone to take her.” These new, late marriages, then, boosted the fertility of the
30-34 age group.

From the data on the age specific marital fertility we can also calculate the total
number of children born to married women (tmfr) in the population at hand by
summing the five year values, and multiply the sum by 5. One has to be aware of
the characteristics of this measure however. tmfr is a theoretical construct pro-
viding the number of births a woman would have had if she married at her 15th
(or 20th) birthday and remained married until age 50, and if she experienced the
average fertility of all women in the respective age groups. The potential biases of
this fertility measure become evident when one realizes its calculation assumes
that all women between, for instance, 35 and 39 had the same number of births,
irrespective of whether they married at age 20, 25 or 30, and thus irrespective of
the number of children they already had before entering this age group.

Since we are comparing two populations with a very different marriage
behavior, especially as far as the age at marriage is concerned, the calculation in
Table 5.1 presents tmfr15-49, which is more appropriate for the Lugang situa-
tion, and tmfr20-49 which represents the Nijmegen case better. Again we
included the Hutterite values for reference.

If anything, this calculation shows that Lugang women did not use the addi-
tional decade of married life to maximize their number of children. Even if we

Graph 6.3: asmf in Lugang by form of marriage
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compare the total number of births in Lugang from age 15 on with the number of
births Nijmegen women had from age 20 on, fertility in our Dutch town was high-
er. Comparing tmfr for the total fecund life span 15 to 49 is biased by the small
number of Nijmegen women married before age 20. Still, the total fertility in the
city is even a fraction higher than the control population of Hutterite women,
whereas Lugang fertility is 28 per cent lower. Both in Lugang and Nijmegen the
last period of observation had a higher total marital fertility than earlier periods.
From this evidence, then, we can conclude that the two populations had not yet
begun the process of fertility control. Form of marriage in Lugang had the expect-
ed influence on final fertility. Minor marriages had fewer children than the other
forms, irrespective of whether we measure from age 15 or age 20.

These results most certainly need clarification. Why is it that our Taiwanese pop-
ulation only had a comparatively low level of fertility? And why did asmf in the
Netherlands decline much faster than Hutterite fertility? The questions are the
more pressing since several indicators seem to rule out the possibility of volun-
tary birth control. We can only find the answers by first studying the possible
determinants of fertility.

Determinants of fertility
When Louis Henry introduced the concept of natural fertility, he acknowledged
the possible differences in levels of this parity-independent fertility.195 A very

Table 6.1: Total Marital Fertility Rate (tmfr), Nijmegen and Lugang

tmfr 15-49 tmfr 20-49

Nijmegen <1850 12.1 9.1
1850-1869 11.7 9.5
1870-1882 15.4 10.4
All 12.5 9.5

Lugang 1906-1925 8.7 7.1
1926-1945 9.3 7.3
Major marriages 9.2 7.4
Minor marriages 8.1 6.2
Uxorilocal marriages 9.3 7.3
All 9.0 7.2

Hutterites 12.4 10.9



132 informative attempt to describe the background of these differences was pub-
lished in 1988 by Campbell and Wood.196 Although their analysis studies total fer-
tility rather than marital fertility, the results are applicable to the fertility of mar-
ried couples too. The comparison between 70 natural fertility populations and 70
controlled fertility populations reveals that the mean total fertility rate (tfr) was
respectively 6.1 and 2.6. Although the difference is clear, they also found that,
given the maximum biological capacity for reproduction, no traditional popula-
tion reproduced at this maximum level. What is more, the variance between nat-
ural fertility populations is very high (three times as high as among controlling
populations). The typical variation in natural fertility results in tfr’s between four
and eight. Higher fertility is only found in colonizing populations, and lower fer-
tility is characteristic of populations with a high prevalence of pathological sterili-
ty. In sum, we may conclude that natural fertility is neither fixed nor typical.

We can distinguish many factors responsible for the differences in natural
fertility found. Roughly, one uses the impact of socioeconomic, of behavioral, and
of physiological variables. These factors, however, can only affect fertility when
they operate via one or more of the so-called proximate determinants.197 Campbell
and Wood use the example of religious denomination. This variable does not
affect fertility itself, but can be mediated by a proximate factor such as coital fre-
quency or the duration of lactation. A sensitivity analysis allowed the authors to
attribute a relative importance to the proximate determinants listed. Differences
in natural fertility are mainly caused by the duration of lactational infecundability
and the age at marriage. The fecund waiting time to conception may be an impor-
tant cause of variation too, as is age at menarche. Age at menopause, however, has
hardly any influence. This is even more the case with the level of intrauterine mor-
tality and the length of gestation. Finally, Campbell and Wood looked behind the
aggregate measure of fecundability, assessing the relative importance of the pro-
portion of ovulatory cycles, the duration of the fertile period, the probability of
conception per insemination in the fertile period, the ovarian cycle length, and the
frequency of intercourse. Their analysis shows that the variation in tfr is almost
completely explained by the length of birth intervals, which themselves are fully
explained by differences in lactational infecundability.

195. Henry, ‘Some Data on Natural Fertility’.

196. Kenneth L. Campbell and James W. Wood, ‘Fertility in Traditional Societies’, in: P. Diggory, M. Potts, and

S. Teper (eds.), Natural Human Fertility: Social and Biological Determinants (London 1988) 39-69. See also:

Wood, Dynamics of Human Reproduction.

197. The concept of proximate determinants was introduced by Kingsley Davis and Judith Blake in 1956

(‘Social Structure and Fertility: An Analytic Framework’, Economic Development and Culture Change 4 (1956)

211-235) and refined by John Bongaarts in the late 1970’s (‘A Framework for Analyzing the Proximate

Determinants of Fertility’, Population and Development Review 4 (1978) 105-132).



133In his empirical analysis of fourteen German villages in the 18th and 19th
centuries, John Knodel also summarized the factors influencing, in his view, the
level of natural fertility. Not surprisingly, these factors overlap with the ones
described by Campbell and Wood: the onset of permanent sterility, fecundability,
the duration of postpartum non-susceptibility, and the risk of spontaneous
intrauterine mortality.198 Since our analysis of Nijmegen and Lugang only uses
information on non-sterile marriages, data on the first variable is abundant. The
information on intrauterine mortality in Lugang is not recorded in the household
registers. In Nijmegen, we cannot be sure that all stillbirths were registered, and
even if they were, the criteria are not known and possibly were changing over time.
For that reason intrauterine mortality is not analyzed in the following paragraphs.
Both fecundability and postpartum amenorrhea, however, will be included.

The implication of these two publications for our comparison of Lugang
and Nijmegen is clear. First of all, the absolute level of fertility as such does not
inform us about the absence or presence of deliberate birth control. The alterna-
tive explanations for the differences are lactation and nuptiality. The fecund wait-
ing time to conception may be another important third cause of variation too.
Interestingly, the variation in tfr’s is almost completely explained by the length of
birth intervals, which in turn are fully explained by differences in lactational infe-
cundability. Thus, our own analysis will deal with differences in fecundability,
birth intervals, and age of the mother at last birth. The development in time and
the social differentiation of these phenomena will also be taken into account.

Fecundability
Fecundability can be defined in its most simple form as the probability of con-
ception during a menstrual cycle in the absence of contraception. Since we can
not use exact biological measurements for fecundity, we have to turn to approx-
imations that allow us to compare the two populations at hand, and the changes
over time. The measure presented in Table 5.2 is the proportion of marriages
that experienced a first birth in the 9th, 10th or 11th month after the marriage
date. For this calculation we excluded marriages starting with a bridal pregnan-
cy or with the legitimization of a child born before marriage. Therefore, the con-
founding influence of breastfeeding is absent. The result is an index of the
chance that marital intercourse resulted in a pregnancy within three months.
Comparing the proportions through time and between populations enables us to
approximate the relative fecundability. Te reasons behind these differences are
not immediately clear. Low fecundity may be the result of biological factors, like
the number of anovulatory cycles or the length of the cycle, but social factors, like
the frequency of intercourse, may be a cause too.

198. Knodel, Demographic behavior in the past, 269.



134 The most general and obvious conclusion from Table 5.2 is that fecund-
ability in Nijmegen was much higher than in Lugang. The proportion of quick
pregnancies was higher in every subgroup. Consequently, the average birth inter-
val between wedding and first birth was about 6.5 months lower in Nijmegen. We
will return to the reasons for this remarkable difference. Here, we will only ana-
lyze the differences within the populations. First of all, both in Lugang and
Nijmegen, the probability of early pregnancies rose in the periods we study.
Rising fecundability is also visible in the declining birth intervals, although in
Nijmegen the intermediate period has the smallest interval.

The reliability of our approximation for fecundability can also be assessed
by looking at the differences between the age groups at marriage. As expected, we
find only very few women in Lugang marrying after age 30. In Nijmegen, the age
group 40 and higher is very small. Still, the overall direction of the change in
fecundability is in line with the physiological expectations. Very young brides suf-
fer from adolescent subfecundity, which reduces their chances of a pregnancy in
the first three months of marriage. In both towns fecundability reached its max-
imum level for the ages 20 to 29. Nijmegen women only experienced a decline
in fecundability after age 30, which is consistent with the rise of anovular cycles
at this age, and possibly with the decline of the frequency of intercourse. It is
important to notice that our conclusions for Nijmegen are very much like the
conclusions Knodel reached for the 19th century German villages.199

Again, the data in Table 6.2 only inform us of a higher fecundability
among the European women when compared to their Taiwanese counterparts.
The reasons behind this difference are not clear yet. From the description of mar-
riage customs in both societies, however, we remember how marriages started.
Lugang couples were very young and often strangers or a ‘brother’ or ‘sister’.
Understandably, a first birth for marriages like this came later than for Nijmegen
marriages which brought together mature and self-chosen partners.

Post-partum subfecundity
The data presented in the previous section gave us an idea of the basic fecund-
ability of our two populations. Studies of the causes of differential fertility
emphasized that the second most important variable is the length of the period
of postpartum non-susceptibility. Again, this period varies widely, even between
natural fertility populations. The evidence available suggests that breastfeeding
can delay the return of normal ovarian activity by at least a few months and at
most by more than two years. This depended on the frequency and the intensity
of suckling.200 In the chapter on infant mortality we already mentioned the dif-

199. Knodel, Demographic behavior in the past, 272-275. The proportion of first births within 9-11 months after

marriage for his 19th century cohorts averaged 0.47 and the mean interval was 16.6.
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ferences in breastfeeding behavior between the Lugang and Nijmegen women.
Breastfeeding was nearly universal in China and was carried on for a prolonged
period of time. Contemporary European sources on the other hand attributed
high infant mortality rates to the custom of relatively brief breastfeeding. This
situation worsened during the 19th century when more women engaged in
industrial labor. This general description of the situation leads us to presume
that Chinese fecundability, relatively low as it was already, was influenced down-
wards more downwards as a result of longer breastfeeding.

Unfortunately, we do not have direct information on the proportion of
women feeding infants themselves in Lugang and Nijmegen, let alone informa-
tion on the duration and intensity of suckling. Following the suggestions by
Knodel201, we therefore calculated two estimates of the effects of breastfeeding
on fertility. First of all, we use the information we gathered on the interval
between marriage and first birth. Since we excluded women who already gave
birth, this measure captures birth intervals not influenced by postpartum infe-

200. Wood, Dynamics of human reproduction, 353-355.

201. Knodel, Demographic behavior in the past, 275-280.

Table 6.2: Proportion of first births within 9-11 months, by marriage cohort
and age at marriage

Lugang Nijmegen
Marriage N first proportion Average Marriage N first proportion Average

cohort births 9-11 months interval cohort Births 9-11 months Interval

1906-1925 310 0.12 26.8 <1850 220 0.49 16.8
1926-1945 452 0.27 20.3 1850-1869 359 0.47 16.1

1870-1882 75 0.52 16.6

Age at marriage Age at marriage
15-19 533 0.21 23.4 15-19 28 0.46 15.8
20-24 182 0.26 20.0 20-24 199 0.47 16.4
25-29 12 0.25 23.5 25-29 227 0.52 15.7
30-34 4 0.00 22.3 30-34 133 0.50 17.2
35-39 - - - 35-39 59 0.37 17.7

15-19 533 0.21 23.4 15-19 28 0.46 15.8
20-29 194 0.25 20.2 20-29 426 0.50 16.1
30-39 4 0.00 22.3 30-39 192 0.46 17.3



136 cundity. Logically, the main difference between first and second births is the fact
that some of the mothers were breastfeeding the first child before conceiving the
second. Comparing the first and second interval, therefore, provides us with an
indication of the impact of breastfeeding.

There may be biases in this measure. Only if couples did not try to influence
the interval and if we assume that behavioral characteristics, like frequency of
intercourse, did not interfere, the differences we find reflect the direct variation
caused by breastfeeding. Age specific marital fertility does not suggest voluntary
control. Also, most populations starting birth control did so after reaching a given
parity. We expect the influence of the other intervening variables to be negligible
too. Although several studies showed that frequency of intercourse indeed changes
during marriage, our calculations refer to behavioral differences in a relatively
short period after marriage, which gives us reason to rule out this interference.

The estimate of postpartum non-susceptibility in Table 6.3 shows that
breastfeeding in Nijmegen prolonged the average interval by 7.5 months. Since
the return of regular menses after stopping breastfeeding occurs in approxi-
mately 2 months, this implies that Nijmegen women on average only breastfed
for 5.5 months. We also find another confirmation of the increasing fecundabili-
ty of Nijmegen couples, because both the length of the first and of the second
interval declined during the 19th century. Remarkably, the decline is most visible
in the second intervals, 3.5 months versus 0.2 months. This finding is in line
with the observation that breastfeeding was a custom in decline in 19th century
Europe. What is the consequence of this observation? When fewer women in
Nijmegen breastfed their infants or the same number of women did so for a
shorter period of time, the return of normal ovarian function came earlier and
thus fecundity rose. Smaller birth intervals are the logical result.

The increasing fecundability of Lugang couples in the Japanese colonial
period was visible already in the rising tmfr and in the decline of average birth
intervals. We can draw the same conclusion from Table 6.3. The average birth
interval in the second quarter of the 20th century was smaller than in the first
quarter of that century, irrespective of whether we look at first or second births.
What is new is the presumed effect of breastfeeding on the length of the inter-
vals. When during the second interval breastfeeding became influential, on aver-
age 8.2 months were added to the first interval. Given the two months necessary
for the return of menses, this finding would indicate that Lugang mothers on
average breastfed only a half month longer than Nijmegen mothers, namely a lit-
tle over 6 months.

Interestingly, the difference was more pronounced in the second period.
When looking at the elements of the subtraction, the larger difference was main-
ly caused by a lower first interval, and, thus, a marked rise in fecundity. At first
sight, there is no reason to expect an increasing target family size for Lugang cou-
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ples, nor is it likely that after 1925 the frequency of intercourse suddenly rose.
The most acceptable explanation for the differences found seems to be that the
improvement of the standard of living and the effects of better medical care also
showed in a rising fecundity.

The second way of assessing the lengthening influence of breastfeeding on birth
intervals is more commonly known. In this calculation one uses the observation
that the death of an infant logically ends breastfeeding. This, then, makes it pos-
sible to compare birth intervals when the previous child died within the first year
with birth intervals when the previous child survived at least until age 1. Theo-
retically, in the latter case we witness the full effect of breastfeeding. When, how-
ever, the child opening the interval died, this had a diminishing effect on the
length of the interval.

The strength of this effect can be measured by comparing the probability
of conception after the death of an infant with the probability when the infant
lived at least until age 1. We calculated the probability for the first 36 months
after the previous confinement. Since we want to distinguish the pure effect of
breastfeeding the calculation only uses the intervals for parity 2 and higher. Also,
in order to eliminate erratic fluctuations the probabilities are presented as three
year moving averages. Graphs 6.4 and 6.5 show the results for the two towns.

For both Lugang and Nijmegen the pervasive influence of the survival sta-

Table 6.3: Estimation of postpartum non-susceptible period by marriage cohort

Nijmegen
Period 1* N 2** N Diff.

<1850 16.8 220 25.1 318 8.3
1850-1869 16.1 359 23.7 432 7.6
1870-1882 16.6 75 21.6 127 5.0
All 16.4 654 23.9 877 7.5

Lugang
Period 1* N 2** N Diff.

1906-1925 24.1 366 30.7 304 6.6
1926-1945 17.6 565 26.8 423 9.2
All 20.2 931 28.4 727 8.2

* Interval between marriage and first birth (bridal pregnancies excluded);
** Interval between first and second birth.
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tus of the previous infant on the probability of the next conception is convincing-
ly demonstrated in the two graphs. Intervals starting with the birth of an infant
that died within the first year had the highest probability of conception again 4
months after the previous delivery, for the Dutch as well as for the Taiwanese cou-
ples. The difference in the graph containing conception probabilities after the
birth of a surviving infant is crystal clear. This probability peaked much later, for
Lugang after 21 months, for Nijmegen after 15 months. Breastfeeding in Lugang
prolonged the post-partum subfecundity by 6 months. For the likelihood that rel-
atively more Lugang women breastfed longer than their Nijmegen counterparts,
we find another confirmation in the changing probabilities of conception follow-
ing the survival of an infant. In Taiwan, probability of conception remained below
0.01 until the eighth or ninth month after the previous delivery. Nijmegen women
passed this line in the third month and reached the 0.03 point after 6 months,
whereas in Lugang this happened in the thirteenth month.

The evidence presented in the two graphs uses the effect of the death of an
infant within the first year. The strength of this influence depends on the
moment the infant died within the first year. One expects the difference with the
intervals in which the previous child survived to be highest when an infant died
in the first month. Therefore, we limited the observations in Table 5.4 to the cases
where an infant died in the first month of life. The Nijmegen data show the
expected results. The comparison of the interval following an infant death before
1 month, and the interval starting with a child surviving past 1 year, results in a
difference of 6.6 months. This average hides significant temporal developments.

Graph 6.4: Probability of conception after death or survival of previous infant,
Nijmegen
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The impact of breastfeeding declined from 9.1 in the period before 1850 to 3.9
in the last period. This, of course, reminds us of the complaint by contempo-
raries that the custom of breastfeeding declined during the 19th century. Given
the industrial labor opportunities in an urban environment, this phenomenon
was most visible in cities. Knodel found for the comparable period 1825-1899 in
his German villages an average difference of 8.4 months.202 The urban-rural dif-
ference is indeed apparent.

In sum, we conclude from Graphs 6.4 and 6.5, and Table 6.4 that breast-
feeding in Nijmegen prolonged the birth interval by somewhere between 6 and
7 months. This finding can lead to two conclusions. First of all, one could argue
that the differences found are not to be explained by breastfeeding at all. The
death of an infant in this view simply encouraged parents to have a replacement
birth as soon as possible. Or, parents with a surviving child would take their time
before planning a next child. This assumption, however, is contrary to the com-
bined results of Tables 5.3 and 5.4. The maximum difference between a surviv-
ing and a dying infant is remarkably close to the extra 7.5 months second births
took when compared to first births. For the time being, our conclusion is that
breastfeeding in 19th century Nijmegen prolonged birth intervals for a period of
6 to 7 months.

The impact of breastfeeding on birth intervals shows in Lugang too. When
an infant died in the first month, this shortened the following interval by 8

202. Knodel, Demographic behavior in the past, 278.

Graph 6.5: Probability of conception after death or survival of previous infant,
Lugang
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months, which was longer than in Nijmegen (6.6). The effect of infant deaths
shows in every cell of the table. Whenever an infant died in the first month this
resulted in an interval to the following birth that was short compared to intervals
following a child surviving to age 1. The lengthening effect was even bigger in the
second cohort. It would be difficult to explain the difference between the first and
second cohort from demographic or socio-economic causes. Rather, we presume
that the results for the second cohort reflects reality, whereas under registration
of infant deaths biases our data for the first cohort.

Average birth interval
We have already used the interval between marriage and first birth as an indica-
tor for fecundability of the two populations we study here. It is also necessary to
look at the intervals in general. In the case of Lugang, for instance, we hinted at
the possible influence of the special way in which marriage partners were chosen
and the marriages were contracted. We assumed that the ‘strangers’ marrying
each other in Lugang would need more time for the first birth than a husband
and his wife in Nijmegen who only married after an engagement. This difference
between Nijmegen and Lugang marriages would become smaller with the dura-
tion of marriage after in Lugang too husband and wife became accustomed to
each other. If indeed the first birth interval was influenced by the mechanism
described here, the difference between the following intervals would logically be
smaller. If, on the other hand, the differences between the two cities remain, this
would indicate that we have to look for a more structural cause. Before tracing
the differences, we will first analyze the results in each town separately.

For Nijmegen, the data from Table 6.5 confirm our earlier observation.

Table 6.4: Birth interval after death or survival of previous infant

Infant dies in first month Infant survives Difference
Average N Average N

next interval next interval

Nijmegen <1850 19.3 47 28.4 1276 9.1
1850-1869 20.0 66 26.7 1755 6.7
1870-1882 20.1 13 24.0 504 3.9
All 19.8 126 26.4 3535 6.6

Lugang 1906-1925 24.7 186 32.2 1374 7.5
1926-1945 20.5 120 29.7 1088 9.2
All 23.1 306 31.1 2462 8.0
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Throughout the 19th century average birth intervals declined, which leads us to
conclude that fecundability was rising. For couples married after 1870 the aver-
age birth interval was 3.7 months (= 14 per cent) lower than for those married
before 1850. This decline is visible in all categories presented here and, thus,
constitutes a structural development. Interestingly, the speed of the decline gains
weight as parity grows. The interval up to parity 3 decreases by 9 per cent during
the 19th century, intervals for parity 4 to 6 by 17 per cent, and the intervals of 7
and higher by 21 per cent.

When we read the table by rows rather than by columns, we can assess the
change in the intervals by parity instead of by period. After parity 3 the length of
the interval increased first. An interval for parities 4 to 6 took on average 4.6
month longer than the first three births. The finding is not surprising. We expect
fecundability to decline with the duration of marriage, both through diminish-
ing biological fecundity of the wife and a decline of coital frequency. It is para-
doxical, then, that from parity 7 on, the interval declines again, although only
marginally. The explanation for this phenomenon, however, is not difficult to
find. The couples who managed to get of 7 or more offspring were not repre-
sentative of the population in general. We assume that only the most fecund cou-
ples belonged to this group and in this way influenced the average interval of
later parities downwards.

Before analyzing birth intervals in Lugang, we must point to the possible
bias in our data. Since registration in the household registers stopped in 1945,
we find an overrepresentation of lower parity births. Many higher parity births
logically escape our observation. On top of that, the higher order births included
in our sample reflect the situation of the most fecund couples, those who man-

Table 6.5: Average birth interval Lugang and Nijmegen

Parity
1-3 4-6 >=7 All

average N average N average N average N

Nijmegen <1850 23.5 825 29.2 569 28.1 273 26.2 1667
1850-1869 22.1 1177 26.4 797 26.9 429 24.4 2403
1870-1883 21.4 315 24.2 238 22.1 106 22.5 659
All 22.5 2317 27.1 1604 26.7 808 24.8 4729

Lugang 1906-1925 31.8 871 31.2 584 29.2 451 31.0 1906
1926-1945 27.7 1257 28.9 479 27.5 78 28.0 1814
All 29.4 2128 30.2 1063 29.0 529 29.5 3720



142 aged to have 7 or more births in a smaller period of time. Clearly, the conse-
quence is that birth intervals in Lugang as presented in Table 5.5 are slightly
biased downwards. The general direction of the Lugang intervals was similar to
the Nijmegen findings though. During the Japanese colonial period the mean
birth interval declined for every parity group. Again, we must assume that the
health measures taken and the rising standard of living fostered fecundity.

Contrary to Nijmegen, however, the decline did not quicken as parity rose.
Rather, the opposite is true. The intervals for the first three births were 13 per cent
smaller in the second period, in the intervals 4 tot 6 only 7 per cent and those
from parity 7 on 6 per cent. Since the proportion of minor marriages declined in
the colonial period and the female age at marriage increased, the decline in the
first intervals was to be expected. Both adolescent sub-fecundity and the number
of couples suffering from a lack of sexual attraction became less important.
Reading Table 6.5 by rows again yields the same results as in Nijmegen. Intervals
by parity first increased, and then declined again for parity 7 and higher. The
explanation for this change is probably the same as the one given for Nijmegen.

A comparison of the birth intervals in the two towns starts with the obser-
vation that the average interval between two births in Lugang was about 5 months
longer than in Nijmegen. This average, however, is not evenly distributed along
birth order. The difference for the first three births is especially impressive.
Nijmegen couples took 6.9 months less for every birth in this category. From
there on, the difference between the two cities declined. For parity 4 to 6 Lugang
couples took 3.1 month longer per birth and from parity 7 on the difference was
only 2.3. From whatever angle we look at Table 5.5, time and again the birth inter-
vals in Nijmegen suggest a higher fecundability. The causes for this difference
may be manifold. Purely biological factors, like longer or more anovular cycles,
or a higher incidence of intrauterine mortality, are a possible determinant. Still,
behavioral factors can not be ignored. Differences in the length or intensity of
breastfeeding, or in coital frequency could explain the variety in intervals just as
well. We will return to this topic.

Age at last birth
The previous sections explored the beginning and spacing of marital fertility in
Nijmegen and Lugang. Historical demographers tend to pay special attention to
the third characteristic of fertility, stopping. In almost every population starting
birth control we find that a decline of the age of women at last birth is the first
indicator of the introduction of birth control. Once, to use Ansley Coale’s termi-
nology203, the number of children was within the calculus of rational choice and

203. Ansley J. Coale, ‘The decline of fertility in Europe from the French Revolution to World War II’, in: S.J.

Behrman et al. (eds.), Fertility and family planning (Ann Arbor 1969).



143the means or methods to limit births were available, these populations stopped
having children after the desired number of offspring was reached. As a result,
the age at which women bore their last child started declining. Therefore, age at
last birth is an often-used measure to detect birth control. Knodel, for instance,
found that this age for the women in his German villages declined from just
above 40 in the 18th century to below 38 by the end of the 19th century. His con-
clusion was that this “was the result of a fundamental transformation of repro-
ductive behavior from a pattern characteristic of natural fertility to one indicative
of deliberate attempts to stop childbearing before the end of the wife’s repro-
ductive years”.204

This brings us to the logical next question: what exactly was the ‘natural’
age at last birth? A convincing survey of available data by Wood shows that the
mean age at menopause was 49.5 years with a variance of 9.1. Although this
marked the definitive end of a female’s reproductive career, actual childbearing
ended several years before, even when the population did not use contraception.
Wood brings together evidence from natural fertility populations in Germany,
North-America, France, England, Sweden, and several non-European communi-
ties. The range within which women bore their last child appears to be very lim-
ited, between 38 to 41 years.205 These findings prove Knodel’s conclusion right
and at the same time hand us a measure to detect active interference with the
age at last birth.

When using a reconstitution of families as we did here, a simple calcula-
tion of the age at last birth may cause problems. Women may leave our observa-
tion because they died at an early age, or because they left the community and
thus the registers. This objection can be neutralized by looking at only women
who could be followed until age 45. They obviously did not die or leave. Table 5.6
presents the age at last birth for women selected thus in the column All. Again,
we only included first marriages. According to this calculation Lugang women
stopped having children two years before their counterparts in Nijmegen did so.
Findings like this, early stopping in Chinese societies, are often presented as evi-
dence of deliberate birth control. This may have been the case, but we favor an
alternative explanation. In historical populations it is difficult to think of women
or couples between 20 and 30 that deliberately controlled the number of births
by stopping. Even if they intended to do so, the means and methods available
simply lacked the efficiency to reach that goal. We therefore assume that women
who stopped having children before their 30th birthday simply were not able to
continue reproduction for reasons beyond their control. Many of them may have
had a difficult delivery at a young age and as a result were not able to conceive

204. Knodel, Demographic behavior in the past, 291-293.

205. Wood, Dynamics of human reproduction, 415-442.
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anymore. We assume this is what happened in Lugang marriages where the
women had no or only one child early in marriage, and the family adopted a son
four or five years after the date of marriage or last birth. By that time the family
presumably accepted the sterility of the couple and envisioned an alternative
strategy. Therefore, a more realistic assessment of the average age at last birth
can be calculated by only including those women who stopped after age 30. This
information is presented in the right part of Table 6.6.

The Nijmegen values for age at last birth were similar to those found in
surrounding countries. We have already cited the German ages. In Belgium too
women stopped having children at age 40 or slightly older. Published data also
show the change in ages at last birth in a population that actively controlled fer-
tility. France is the well-known leader in the European fertility decline. Before
1750, mean age at last birth was still 40.4. The decline was already visible in the
period 1740-1790, but became evident between 1780 and 1820 when women
bore their last child at age 36.7.206 We find a slight decline in the age at last birth
for Nijmegen women too. Still, given the example of France, this decline is so
marginal that we cannot draw the conclusion that the women stopped childbear-
ing earlier than nature compelled them to. Rather, the average ages presented
point at ‘natural’ stopping well within the limits described by Wood. Thus,
Nijmegen women started childbearing many years after biology allowed them to,
but biology did dictate when they stopped having children.

The measurement of age at last birth in Lugang is complicated by the trun-
cation of the data in 1945. For only 116 of the couples in the sample were we able
to follow fertility until the end of the woman’s reproductive career, 91 of whom
stopped childbearing after age 30. By implication these women were mostly part
of the first marriage cohort and, therefore, we can not trace a development in

206. Flinn, The European demographic system, 128-129.

Table 6.6:Mother’s age at last birth (first marriages, women followed until age 45)

All Stopped > age 30
Average N Average N

Lugang 1906-1929 36.8 116 40.4 91

Nijmegen <1850 39.0 190 40.6 167
1850-1869 39.0 367 40.4 331
1870-1883 38.7 59 39.7 54
All 38.9 626 40.4 556



145time. The most surprising finding from Table 5.6 is that women in Lugang who
had at least one child at age 30 or later stopped having children at exactly the
same age their Nijmegen counterparts did.

What we find then is that when we look at the age at last birth of all women
the possibility of birth control exists, but when we select only women who did not
stop at a very young age, the difference between Nijmegen and Lugang evapo-
rates. We must allow for both possibilities. A more definite answer to this ques-
tion is only possible after we analyze the covariates of age at last birth in a multi-
variate regression. With this we can assess the possible logic of stopping.

MacDonald’s Index
This chapter started with the presentation of age specific marital fertility (asmf)
in the two towns we study. This measure has many advantages for comparative
research. The calculation of fertility in every five year age period (15-19, 20-24, …,
45-49), for instance, takes into account the number of years lived in this period
and the number of births occurring. As an estimate of the number of births in a
completed family, however, the measure is defective. We already mentioned that
the result is a theoretical estimate of fertility per couple. In reality not all women
started bearing children at age 15, neither did they all stop at age 50 or did they
experience in every age group the average fertility of the total population. Not
even Lugang women all married at age 15, and the differences in age at marriage
between Nijmegen and Lugang couples have been well demonstrated. asmf,
therefore, can not provide us with the average final parity of a completed family.

For this purpose, P. McDonald developed a better instrument. His equa-
tion takes into account at what age reproduction started, what average of the
birth intervals were, and at what age women stopped bearing children.207 He
thus includes the three classical determinants of fertility: starting, spacing and
stopping. Starting is a straightforward variable that does not create discussion.
When we deal with marital fertility, the period at risk of conceiving simply begins
with the wedding ceremony. The only possibly confounding factor is the relative
number of bridal pregnancies. Spacing and stopping on the other hand has been
the subject of serious discussion in the literature on fertility decline. First of all,
authors tend to emphasize either stopping or spacing as the major determinant
of the decline.208 Stopping behavior implies the negation of natural fertility since
stopping logically is the result of the existence of a desired family size and is acti-

207. P. McDonald, Nuptiality and Completed Fertility: A Study of Starting, Stopping, and Spacing Behavior.

Comparative studies 35. World Fertility Survey (Voorburg 1984).

208. See among many others: J. Knodel and E. van de Walle, ‘Lessons from the past: Policy implications of his-

torical fertility studies’, in: A.J. Coale and S.C. Watkins (eds.), The decline of fertility in Europe (Princeton 1986)

390-419.



146 vated after reaching a given parity. There are good reasons to think that this
behavior is not to be expected in traditional societies. For the detection of the start
of the fertility decline it is, however, a frequently used measure.
Spacing, on the other hand, is parity independent, but presupposes historical
actors continuously able to make decisions about a next birth given the contem-
porary circumstances.209 We agree with authors claiming that stopping behavior
only tells half the story, for it does not capture the possibility that couples also
could limit their offspring by non-parity related behavior. Even if they did not aim
at a specific number of children, there may have been reasons why they wanted
to space births in such a way that the biological wellbeing of mother and child, or
the economic position of the household was best served.210 Intentional spacing
behavior, therefore, is just as important for fertility and fertility differences as
intentional stopping behavior.

The second problem with spacing and stopping is the possible interrela-
tionship. Since spacing aims at increasing the length of birth-intervals, it will also
prolong the interval between the last birth and permanent sterility. In this way
spacing behavior brings the age at last birth down to a lower age. Consequently,
when we find a lower age at last birth we cannot simply attribute this to stopping.
Barbara Okun used simulation methods to assess the relative sensitivity of mean
age at last birth to stopping and spacing. Her conclusion was that McDonald’s
index provides an excellent method to distinguish between the effects of spacing
and stopping.211 As a result we use this index for our Lugang and Nijmegen pop-
ulations too.

The original McDonald’s equation controls for the proportion of non-sterile
women in the population. Here, we use a slightly simplified version of this meas-
ure since we only include marriages that witnessed at least one birth. The number
of children ever born (ceb) is calculated in that case by the equation ceb = 1 + ((l-
m-f)/i), where l is the mean age at last birth of the wife, m is the mean age at mar-
riage of woman who at least had one birth, f is the average length of the interval
between marriage and first birth, and i is the mean length of inter birth intervals.
Please note that we have two values for the variable age at last birth: one for all mar-
riages, the other only for those who stopped childbearing after age 30.

209. D.L. Anderton, ‘Comment on Knodel’s “Starting, stopping and spacing during the early stages of the fer-

tility transition”’, Demography 26 (1989) 467-470.

210. For instance: C. Wilson, J. Oeppen and M. Pardoe, ‘What is natural fertility? The modeling of a concept’,

Population Index 54 (1988) 4-20; B.S. Okun, ‘Distinguishing stopping behavior from spacing behavior with

indirect methods’, Historical Methods 28 (1995) 85-96; J. Van Bavel and J. Kok, ‘Birth Spacing in the

Netherlands. The Effects of Family Composition, Occupation and Religion on Birth Intervals, 1820-1885’,

European Journal of Population 20 (2004) 119-140.

211. Okun, ‘Distinguishing stopping behavior’.
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Let us first present the ceb of our two populations.212 We immediately see
the difference with the ‘theoretical’ values for tmfr as presented in Table 6.1.
Married women in Nijmegen would have had 12.5 births if they married at 15 and
remained married until 50, and meanwhile had the average fertility. The same
result for Lugang women would have been 9.0. When we control for differential
starting, spacing and stopping, the number of births decreases to much lower
levels. The higher number of births in Lugang was expected given the Mal-
thusian assumption that age at marriage was a major determinant of final fertil-
ity. Still, the actual differences between ceb in Nijmegen and Lugang (6.8 and
5.9, respectively) are relatively small. In the case of all women, a married life that
lasted for 7 more years only yielded 0.9 more births. When we select only
women who stopped after age 30, the difference was more pronounced, 1.8 more
births in 8.6 more years.

McDonald’s calculation also allows us to assess the relative importance of
starting (m and f), spacing (i) and stopping (l). We use the data for women who
stopped having children after their 30th birthday, since, in our view, they repre-
sent the situation best. We start by taking the Nijmegen fertility as the baseline.
This implies that all Lugang parameters are equal to the Nijmegen parameters,
and, thus, that ceb is 6.5. We then introduce Lugang women and step by step
replace the Nijmegen parameter by the Lugang parameter, starting with the indi-
cators for starting, followed by spacing and stopping. Graph 5.6 is the result. In
order to control for the possible differences in form of marriage the graph orig-
inally contained information on all marriages in Lugang and on major marriages
only. Although some minor differences between forms of marriage was visible,

212. Note that the interval between marriage and first birth now is smaller than presented earlier, since in this

calculation the marriages with a pregnant bride are included.

Table 6.7: McDonald’s index of children ever born for non-sterile marriages

All women Women stopping
after age 30

Nijmegen Lugang Nijmegen Lugang

m (Age at Marriage) 27.4 18.7 27.4 18.8
f (Interval Marriage-First Birth) 1.0 1.9 1.0 1.9
i (Average Birth Interval) 2.2 2.8 2.2 2.7
l (Age at Last Birth) 38.9 37.2 40.4 40.4
N 626 116 556 91
ceb 5.9 6.8 6.5 8.3
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this appeared to be of no importance for the comparison with Nijmegen
Therefore, we can restrict our description of the differences to all marriages, both
in Nijmegen and Lugang.

How to read Graph 6.6? First of all, we replaced the Nijmegen parameter
for age at marriage with the Lugang value, while keeping the other parameters at
the Nijmegen value. As a result we are able to calculate what Lugang fertility
would have been when the difference with Nijmegen women would have con-
sisted only of differences in age at marriage. From Graph 6.6 we learn that final
parity of Lugang marriages in this case would have been 10.4. Next, we also intro-
duce the Lugang interval between marriage and first birth. Since this interval in
Lugang was bigger than in Nijmegen, the ceb declines to exactly 10. Average
intervals were also larger in Lugang, so when we replace the Nijmegen mean
interval by the Lugang mean interval, final parity declines to 8.3. Since Lugang
women stopped having children at exactly the same age as Dutch women, this
final parameter does not change the Lugang ceb, which then is 1.8 births more
than in Nijmegen.

This McDonald’s stepwise de-standardization of marital fertility provides
us with important insights. We already expected final parity in Lugang to be
much lower than theoretically possible. The actual values are nonetheless sur-
prising, bringing theoretical fertility down by 2.1 births. Clearly, the average birth
interval is the most important contributor to this decline, whereas the interval
between marriage and first birth is of minor importance, as is the case with age
at last birth. All these calculations show what mechanisms determined that fer-
tility in Lugang was higher than in Nijmegen. They do not, however, explain what
caused, for example, average birth intervals to be that much higher in Lugang.
Looking for these causes will be the purpose of the next section.

Graph 6.6:McDonald’s stepwise de-standardization of fertility
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149Multivariate Analysis
The start of the fertility career of Nijmegen and Lugang couples was first of all
determined by age at marriage. This is dealt with in the chapter on nuptiality. Our
multivariate analysis of differences and similarities in Lugang and Nijmegen fer-
tility therefore focuses on spacing and stopping. Can we explain why the average
birth interval in Lugang was more than four months longer? And is it possible to
understand stopping behavior when we use the appropriate covariates? The
answer to these questions is essential for our understanding of the nature of
reproductive behavior in the two towns, and thus at the two extremes of the
Eurasian continent. As already mentioned, the debate on this topic has two oppo-
site sides. In the neo-Malthusian view low fertility in China was caused mainly by
physiological factors. Nutritional status of women and health conditions are con-
sidered to be decisive influences. Prevailing differential customs with regard to
breastfeeding may have influenced the length of intervals also. Breastfeeding, of
course, is an intermediate factor between physiological and behavioral causes. If
indeed Chinese women’s nutritional status was below that customary in 19th cen-
tury Europe, this in itself would lengthen the post partum infecundability. It sim-
ply took depleted women longer to recover from the physiological consequences
of lactating. The revisionists, who refute the neo-Malthusian explanation, rather
focus on behavioral determinants of relatively low fertility in China. They argue
that a combination of conscious and unconscious behavior patterns guided fer-
tility to levels definitely lower than biologically possible, and labeled this ‘proac-
tive’ behavior.213 In our models we tried to include variables identifying the
impact of both behavioral and physiological variables on fertility.

Spacing is analyzed with a multivariate Cox regression. The first variable
in the model we designed is period. We want to assess whether the populations
we study witnessed a historical change simply by dividing the marriages into two
periods. For Nijmegen the dividing point is marriages before and after 1850, in
Lugang this was 1925. The model contains two variables that are of a purely
physiological nature. First, we introduced a measure for fecundability by looking
at the marriages that produced a child within 11 months after the date of mar-
riage. Obviously, high fecundability should show throughout the marriage. The
variable fecundity has a value 1 when the couple indeed had a birth very short-
ly after marriage and a value 0 if this was not the case. Without any doubt the
biological fecundity of women diminishes with age. The convex shape of the
asmf graph of natural fertility populations shows the pace of this decline. To take
this into account we use agemotheratbirth. This variable measures the age of
a mother at the date when the interval is closed. Biology situates highest fecun-

213. We refer to the discussion between Arthur Wolf and Ansley Coale in the 1980’s, and between Arthur Wolf

and James Lee et al. more recently. See Chapter 1, footnotes 34-46.



150 dity in the ages between 20 and 29. For that reason, this is our reference group.
Before age 20, adolescent subfecundity may interfere, after age 30 the first signs
of decreasing fecundity appear. Since this process gains weight after age 40, we
used age groups 30-39 and 40-49.

Distinguishing between physiological and behavioral variables is not always
easy. Age of the father, for instance, may interfere with the length of the birth inter-
val. In most cases, however, the age of the father is highly correlated with the age
of the mother. Also, for men fecundability as such does not necessarily decline
before a very advanced age. We do expect, on the other hand, that frequency of
intercourse is influenced by the age of the husband. The variable oldfather attrib-
utes value 1 to all intervals at the closing of which the father was over 50. Age at
marriage clearly may influence behavior also. The younger a couple starts having
children, the sooner will they feel the need to space births, if a custom of spacing
exists. The variable ageatmarriage (of the wife) measures the possible influence
by comparing very young marriages (< 20), and relatively old marriages (between
30 and 40, and over 40) to the reference group of marriages contracted between
age 20 and 30. lastinterval informs us of the influence of this variable. Every
study on the topic found that last intervals tend to be longer than average intervals,
mainly as a consequence of diminishing fecundity of the couple.

The last set of variables assesses the impact of behavioral influences. First,
we want to know whether son preference is visible in our data. As mentioned
before, Chinese couples are expected to aim for as many sons as possible in order
to perpetuate the patriline. Two variables measure the possible influence of this
preference by the length of birth intervals. sexpreviouschild simply distinguish-
es between intervals where the previous child was a boy or a girl. If spacing was
indeed one of the options of couples, then son preference would result in shorter
intervals after the birth of a girl. Obviously, parents may have taken into account
the total number of sons rather than the sex of the lastborn. Therefore we intro-
duced sonsalready by dividing the intervals in a group where the ratio of boys to
girls was in favor of male offspring, and a group where this was not the case.

The effects of infant mortality have been dealt with extensively earlier in
this chapter. We remember that the death of an infant could have a direct bio-
logical influence on the length of the next birth interval by diminishing the peri-
od of postpartum subfecundity as a result of shorter lactation. Also, the death of
an infant could induce a quick replacement birth, simply because the parents
aimed at a fixed or maximum number of children. previousinfantdied meas-
ures this influence. Unfortunately, the data at hand, especially in Lugang, do not
allow us to study the impact of social position on birth intervals in detail.
Therefore, occupation uses a crude division of the couples in higher and lower
social class. Proletarians, laborers and those employed in agriculture form our
‘lower’ class. All occupations above this level are considered ‘higher’ class.



151The most conspicuous characteristic of Taiwanese marriages was the exis-
tence of three forms as marriage, as described in the nuptiality chapter. Since this
distinction is not present in Nijmegen marriages, the effect of this variable is only
calculated for Lugang. The reference category of the variable formofmarriage is
major marriages. The other possibilities are ‘minor’ and ‘uxorilocal’.

When birth-control is accepted in a society, we expect parents to feel the
necessity of spacing more when the number of children they already have
increased. To test the viability of this assumption we used paritygroup. This
variable comes with a problem though, since high parity logically was most com-
mon among older women with declining fecundability. Also, we want to be able
to observe a change in behavioral patterns during the reproductive career. There
is no reason to expect parents to have the same attitude towards a new birth irre-
spective of whether they already had 0, 3 or 6 children. In order to trace both con-
stants and variables in the determinants of Nijmegen and Lugang fertility we did
our regressions by parity. Obviously, the total number of observations becomes
small by parity 8. Therefore, we limited the calculations to parity 2 to 7 only.
Table 6.8 contains the outcome for the significant effects.

The results first of all emphasize the dominant influence of physiological
factors. Both in Nijmegen and Lugang the length of intervals between births
increased with the age of the woman. The only reason why this influence was
not significant for Lugang women over age 40 is the fact that so few of them
gave birth at that age. So, the natural decline of fecundity is visible in our
results. Towards the end of the reproductive time span, declining fecundity
became dominant. Therefore, the last interval was significantly lower, a finding
that is in line with all studies on the topic. It comes as no surprise that the death
of the infant opening the interval significantly shortened this interval. The
descriptive evidence presented already pointed in the same direction. Age at
marriage clearly influenced fertility. When women married at a relatively young
age the length of birth-intervals was longer when compared to the reference
group marrying between 20 and 29. Marrying between 30 and 39 resulted in
shorter intervals. In the exceptional cases that women married after age 40 this
was the case for the first births too. So, in both societies late marriage encour-
aged the speeding up of reproduction. It is impossible to decide whether this is
the result of deliberate behavior or the effect of declining frequency of inter-
course with the duration of marriage. We think it is important to also point at
the variables that prove to be not significant. Neither in Nijmegen nor in Lugang
did our measure of fecundity influence birth-intervals. Women who bore a child
within 11 months after marriage were not more fecund throughout their repro-
ductive career.

We now turn to the results that distinguish the reproductive pattern of the
two towns. If son preference was living reality in Nijmegen this does not show



152 Table 6.8: Cox regression on the covariates of birth intervals in Lugang and
Nijmegen. Variables with a significant effect only

A: Lugang
Birth orders 2 3 4 5 6 7

Period
<1926 +

Fecundity
Yes

AgeMotherAtBirth
<20 +
30-39 – – – – –
>=40 –

OldFather
>=50

AgeAtMarriage
<20 – – –
30-39 + +
>=40

LastInterval
Yes – – –
SexPreviousChild
Male – –

SonsAlready
More sons –

PreviousInfantDied
Yes + + + +

Occupation
Higher
Unknown

FormofMarriage
Minor – –
Uxorilocal –

N 161 142 141 128 119 107
Likelihood Ratio 92.7 70.3 42.8 58.8 57.8 67.5
DF 14 16 14 14 14 14
P value <.001 <.001 <.001 <.001 <.001 <.001

+ means higher hazard to have next birth



153B: Nijmegen
Birth orders 2 3 4 5 6 7

Period
<1851 – – – –

Fecundity
Yes

AgeMotherAtBirth
<20
30-39 – – – – – –
>=40 – – – – – –

OldFather
>=50 – – – –

AgeAtMarriage
<20 – – – –
30-39 + + + + +
>=40 +

LastInterval
Yes – – – – –

SexPreviousChild
Male

SonsAlready
More sons

PreviousInfantDied
Yes + + + + + +

Occupation
Laborers – – –
Agriculture +
Proletarians – – –
Unknown

N899 794 691 568 436 323
Likelihood Ratio 152.3 205.9 158.6 200.8 143.4 95.3
DF 16 16 16 16 15 15
P value <.001 <.001 <.001 <.001 <.001 <.001

+ means higher hazard to have next birth



154 in our regression analysis. This variable is expected to be of more importance in
a Chinese population. Lugang couples indeed showed signs of son preference,
albeit that the effects are not as pervasive as predicted. By all accounts we know
that when the firstborn was a son, this was of great importance in Chinese soci-
ety. The treatment of this child was taken very seriously, more so than when the
firstborn was a daughter. Especially the weaning for girls was earlier. For that rea-
son we find that the interval between the first and second birth was significantly
longer when the first birth was male. There is no sign of preferential treatment
for sons born later in marriage. When we take the influence of the variable
boysalready into account the only significant influence shows for the third birth.
So, when parents had two sons already, the interval for the next child was longer.
It seems, then, that Chinese parents wanted at least two sons. After reaching that
number we find no evidence that parents actively pursued more sons. Intervals
by form of marriage in Lugang emphasize the impact of lack of sexual attraction
of the partners in minor marriages. Especially the first three children were born
after longer intervals when compared to major marriages. After the third child
this influence had no statistically significant effect anymore.

Some variables appear to be only of significant influence in Nijmegen. The
difference in birth-intervals we already found between the first and the second
half of the 19th century is of statistical significance. After 1850, births in Nijme-
gen were closer together than before 1850. Since the European fertility decline
started by the end of the century, this finding informs us that the couples we
study here had not reached that stage yet. Another piece of evidence supports this
conclusion. The introduction of birth-control was always found first among the
higher social classes. In Nijmegen, however, the lower social classes, laborers and
proletarians, had longer birth-intervals. If anything, this would favor the idea that
fecundity was higher among the wealthy inhabitants of the city. Finally, then, con-
trary to Lugang we also find an influence of the age of the father in Nijmegen.
Even when we control for the age of the mother, fathers over age 50 significantly
delayed the next conception.

When women cease bearing children many years before the onset of physiologi-
cal infecundity, this implies that they deliberately limited their offspring. The
measure most often used as evidence of birth control, therefore, is stopping
behavior. Our information on Lugang and Nijmegen until this point revealed
only that Nijmegen women on average had their last birth at 41.1 years, whereas
Lugang women stopped more than 4 years earlier, at 36.8. According to the find-
ings on fertility in natural fertility populations, stopping in the Dutch city must
at first sight be attributed to biological decline of fecundability of the couple. This
conclusion has to be modified only when the average age of stopping hides dif-
ferences within the population that will only show in a multivariate analysis



155using the relevant covariates. In Lugang, on the other hand, the age at last birth
was clearly below the level of ‘natural’ stopping, unless we only look at women
stopping after age 30. Does this result tell us that Lugang women deliberately
stopped having children before biology compelled them to do so? This may be
the case. An alternative explanation is that menopause came earlier in Taiwan
than in the Netherlands, and thus, at one remove, the last birth too. Again,
before we can give a final answer we have studied whether differences in age at
last birth existed within Lugang. Are the averages representatives for the total
population or do we find subgroups with deviating behavior?

A logistic regression on the age at last birth will help us to find the
answers. The model used is very similar to the one explaining differential length
of interval, with the exclusion only of last birth interval. period will again show
whether stopping behavior changed over time and fecundity informs us of the
possible influence of the relative biological level of fecundity of the couple.
Rising agemotheratbirth logically will give a higher chance of stopping. The
age of the father at last birth could effect stopping too, for maybe it is not the age
of the mother that caused stopping, but the age of her spouse. Is stopping a
result of the number of children already present in the household? If so, pari-
tygroup would have a significant effect. ageatmarriage is a possible cause for
stopping also. Women marrying at an older age would, in theory, feel the need
to stop bearing children later than younger brides. If stopping was deliberate and
we take son preference into account, sexoflastchild214 and sonsalready
should have significant explanatory power. Again, if stopping is deliberate and
linked to a target number of children, then previousinfantdied is relevant, for
it would postpone stopping. We also include occupation to detect class differ-
ences, and formofmarriage to measure the impact of differences in the nature
of the marriages studied here.

A first look at the result of the logistic regression shows that stopping
behavior was less influenced by our independent variables than spacing was.
The only variables with a significant influence have to do with the age of the cou-
ple. In Lugang, the chance of stopping increased exponentially for women
between 30 and 39 (13 times as high as the previous age group) and do even
more so after women passed their 40th birthday (58 times as high as the refer-
ence group). Stopping in Nijmegen was mediated through parity rather than
through age, although the impact was less impressive. We cannot argue that
higher parity logically came with higher age, since the variable measuring the
age of the mother fails to show a significant correlation. The logistic regression
on the Nijmegen data also offers two surprising findings. Women married

214. Note that the definition changed when compared to the spacing model. Now we use sex of the last born,

whereas in the spacing model it is sex of the previous child.



156 Table 6.9: Logistic regression on stopping in Lugang and Nijmegen

Lugang Nijmegen
Odds ratio Chi2 P-value Odds ratio Chi2 P-value

Period
last half 1.000 1.000
first half 2.106 0.424 0.515 1.002 0.001 0.982

Fecundity
No 1.000 1.000
Yes 0.503 2.843 0.092 0.877 1.585 0.208

AgeMotherAtBirth
20-29 1.000 1.000
<20 - 0.000 0.987 - 0.002 0.967
30-39 1.961 2.708 0.010 1.419* 4.098 0.043
>=40 12.118***21.627 <.0001 10.654***128.029 <0.001

OldFather
<50 1.000 1.000
>=50 2.092 2.001 0.156 2.222*** 13.371 0.000

ParityGroup
1-3 1.000 1.000
4-6 1.309 0.008 0.927 1.550*** 11.186 0.001
>=7 1.118 0.047 0.829 1.734** 10.275 0.001

AgeAtMarriage
20-29 1.000 1.000
<20 1.013 0.002 0.968 1.402 2.211 0.137
30-39 6.210 1.200 0.273 1.587** 10.088 0.002
>40 - - - 0.843 0.059 0.808

SexLastChild
F 1.000 1.000
M 1.358 1.337 0.248 1.057 0.274 0.601

SonsAlready
Ratio boys-girls <=1 1.000 1.000
Ratio boys-girls >1 1.135 0.220 0.639 1.055 0.255 0.614

PreviousInfantDied
No 1.000 1.000
Yes 2.004* 6.302 0.012 1.000 0.000 0.999

Occupation
Lower 1.000 1.000
higher 0.767 0.645 0.422 1.234 2.130 0.144

FormOfMarriage
Major 1.000
Minor 0.870 0.190 0.663
uxorilocal 1.815 1.355 0.245

*p<.05 ; **p<.01; ***p<.001
Lugang: N=733; model Chi-square=87.846; df=17.
Nijmegen: N=3520; model Chi-square=674.7523; df=16.



157between age 30 and 39 stopped significantly earlier than younger and older
brides. We find it difficult to offer a logical explanation for this outcome. The sec-
ond surprise is the effect of the ratio of boys to girls. Women stopped bearing
children earlier if they had more sons, a finding that would have made more
sense in Lugang. We do have to consider, however, that the relative prevalence of
male births over female births appears statistically with the rise of parity. This
relationship might have biased our results.

On average then, stopping appears to have been a function of age rather
than of circumstances. We find no significant change in time. Fecundity of the
couple was not visible in spacing behavior, and does not affect stopping either.
When the last child was a boy, chances of stopping were not greater than when
it was a girl. Neither did the death of the last infant induce parents to have yet
another child. Furthermore, women stopped childbearing irrespective of the
occupation of the head of the household and of the form of marriage. Still, the
impact of parity on stopping in Nijmegen might be a first sign of birth control in
this city. Whereas the fertility of Lugang women after age 30 was more and more
dictated by age, according to the regression age did not interfere with stopping
in Nijmegen. Rather, Nijmegen women stopped after reaching parity over 3, even
more so after parity 6.

It is time now to combine the results for spacing and stopping behavior in order
to assess whether or not fertility in our two towns was deliberately controlled. The
evidence against birth control, in Nijmegen as well as in Lugang, is overwhelm-
ing. First of all, the ratio of fertility over age 30 against fertility over 20 was fixed
at approximately 50 per cent, exactly the proportion expected in ‘natural fertility’
populations. In both cities we find a rise instead of a decline both of the tmfr and
of the number of births per married couple. We attribute this to a rising fecund-
ability since we also find a rising number of early pregnancies and a decline in
the birth intervals. Also, the multivariate analysis of birth intervals and of stop-
ping shows biological factors are the only significant explanatory variables. When
women in Nijmegen and Lugang grew older, the length of the intervals also
increased, and stopping too is a function of age rather than of circumstances.

To be sure, two pieces of information about Lugang at first sight favor the
birth control thesis as postulated by James Lee et al. Late marriage resulted in a
shortening of the birth intervals. Further, the average age at which women
stopped childbearing in Lugang is well below the Nijmegen age. Both findings,
however, also come with alternative explanations. Couples marrying relatively
late had by definition a young marriage at higher ages. Since research on the
topic showed that it is the age of a marriage rather than the biological age of the
partners that determines frequency of intercourse, we have a plausible explana-
tion for higher fertility among couples marrying late. Average age at stopping,



158 then, appears to have been different only when we include women stopping at a
very young age. If we limit this to women who had at least one child at age 30 or
higher, Nijmegen and Lugang women stopped at exactly the same age. So, unless
one wants to argue that part of the population of Lugang in the colonial period
already deliberately decided to stop childbearing before age 30, there is no evi-
dence for birth control in this variable either.
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160 Even today we expect few inhabitants of the Dutch city of Nijmegen to be famil-
iar with the existence of a town in Taiwan. The same observation, but the other
way around, goes for the people living in contemporary Lugang. In the period we
study here, the scope of our actors was even more limited. Why then is it that this
book brings together the two populations? What can we gain by comparing the
demography of Lugang and Nijmegen? The title of this book already suggests
that our main focus was the simple fact that whatever the social, economic, and
cultural differences between the two opposite ends of the Eurasian continent, the
people living there only had one life at their disposal. In this life the demographic
parameters were the gridlines within which the other components of the human
existence had to find a place. Birth and death formed the logical markers of start
and end, but marriage, reproduction and migration were so invasive that they too
had a major impact on the life course. Oblivious of each other as they may have
been, this is what inhabitants of Nijmegen and Lugang shared, the one march
from birth to death.

Another shared experience was the constant threat of poverty or even star-
vation. The unequal power of the growth of population and resources was a phe-
nomenon people had to take seriously long before Thomas Malthus described it
in his famous Essay. According to some it is in the reaction to population pres-
sure that we can distinguish the demographic regimes of the world. In Europe,
Malthus wrote, more specifically in Western Europe, John Hajnal added, mar-
riage restriction was used for centuries to regulate population within relatively
safe limits. Late marriage for most, or even permanent celibacy for some, result-
ed in a fertility level that kept the population of Europe practically stable between
the Middle Ages and the nineteenth century. This ‘preventive’ check on popula-
tion was not used in China, the Malthusians say, and the result was a high pres-
sure and extremely vulnerable demographic regime. Famine, epidemics and
social unrest were the major characteristics of this ‘positive’ check on population.
For the inhabitants of Lugang and Nijmegen this would imply that the shared
experience (threat of overpopulation) evoked different reactions.

When analyzing the demographic behavior of the two towns we were look-
ing for the way their inhabitants reacted to population pressure. Basically, we
want to know whether fate, circumstances or choices dictated their lives. Did
households in Lugang indeed force their young members to marry as soon as
possible in order to foster fertility, and thus labor capacity? Was marriage restric-
tion active in Nijmegen? The next step, of course, is to check whether or not the
differences in nuptiality resulted in differential fertility. In both cases we also
want to know what relationship nuptiality and fertility had with social, economic
and cultural covariates. Do these possible relationships point at active, conscious
and strategic interference with reproduction? Questions like this can only be
answered by using detailed information on the level of individual actors. Both in



161Taiwan and in the Netherlands sources are available that provide the information
necessary. The Dutch population registers are very similar to the Taiwanese
household registers as kept by the Japanese colonial government, and, thus,
make possible a comparison of life courses in the two cities.

The theatre within which the lives were lived had to be as uniform as pos-
sible in order to fully understand the possible differences in behavioral alterna-
tives. We selected Lugang (between 1895 and 1945) and Nijmegen (between 1840
and 1890), two provincial towns in a period of economic misfortune. Their size
is about the same (approximately 30,000 inhabitants), as is age distribution of
the population and the economic structure. Nijmegen and Lugang, then, are
highly comparable cities. We assume that the results from the comparison are
also representative of the two demographic systems the cities belong to. This is
not to say that Nijmegen as such was representative for Western Europe, nor was
Lugang for China. Still, the differences between the two systems were enormous
when compared to the differences within the systems. In this way, we will treat
the demographic behavior in Nijmegen as representative of the demography of
the western part of Europe, and the demography of Lugang as characteristic of
Chinese society.

Our understanding of European historical demography underwent a
major change in the second half of the twentieth century. For decades scholars
were convinced that the driving factor behind demographic change in pre-indus-
trial Europe was mortality. This position was strange in light of the Malthusian
axioms, because it stressed the existence of positive checks. From the 1950’s on,
alternative views gradually became stronger. As a result, in 1981, E. A. Wrigley
could write that John Hajnal’s 1965 article on the western European marriage
pattern was “the single most important publication tending to create a new log-
ical status for population history. (…) placing marriage once again in the center
of the stage.”215 Since then, scholarly attention has been directed at deepening
the understanding of the impact of nuptiality rather than at finding alternative
determinants of demographic history.

In China, on the other hand, our comparison of a Dutch and a Chinese
town automatically becomes part of an ongoing discussion on the essence of
Chinese demography. What happened is this. The division by Thomas Malthus
of the world in a ‘preventive’ and a ‘positive’ part was not challenged for more
than a century. The same goes for his concomitant ideas on China as a “reckless”
nation with young and universal marriage, and therefore high fertility, overpop-
ulation, and high mortality. The first empirical data became available only via the
Chinese Farm Survey in the 1930’s, and a thorough scholarly analysis of these

215. E.A. Wrigley, ‘The prospects for population history,’ The Journal of Interdiscipinary History, 12 (1981) 218

and 219.



162 results had to wait another thirty years. The data resulted in a revolutionary new
view of Chinese fertility. Ever since Malthus, extremely high fertility was consid-
ered received wisdom. Discussion on the exact values continues, but all authors
agree on the fact that, in reality, fertility in China instead of being far above
European level, was only about 75 per cent of this level.

The agreement on the relatively low level of Chinese fertility immediately
raised another question. Given the young ages at marriage and universal marriage
in China one would have expected a number of births above the European number.
Therefore, the new question was: What caused this low level of fertility? The most
important contributors to the debate were Arthur Wolf and Ansley Coale in the
1980’s, and Arthur Wolf and James Lee more recently. Crucial in this new debate
was the possible link between fertility and food. Wolf time and again claimed that
poor health and undernourishment had a direct negative effect on fertility, where-
as Coale attributed low fertility to ‘customs and traditions’ often encountered
among populations practicing young and universal marriage. For James Lee and
his collaborators nutrition was negligible as explanation for low Chinese fertility.
Even if the biological association existed, they claimed, one would have to prove that
poverty in China was such that this would have this consequence. This, in their
view, was not the case. Lee et al. presented a revolutionary new theory of Chinese
demography in which they highlighted the conscious and active (later on they
called this ‘proactive’) behavior of Chinese with regard to reproduction.

The new theory renounced the Malthusian view completely. Instead of
being passive victims of unrestricted nuptiality and thus unrestricted fertility,
Chinese couples were in control of their demographic behavior. Through infan-
ticide, an unbalanced marriage market, low marital fertility, and adoption they
regulated population growth. A closer look at this provocative new theory on
Chinese reproduction showed both interesting contributions to our knowledge,
and theoretical weak spots. On top of that we found that the literature on food
and fertility did not renounce a link between nutrition and fertility as categori-
cally as did Lee. And more recent studies on the standard of living in China in
the first half of the 20th century have not come up with a straightforward proof
of nation-wide economic growth.

Thus, the comparison of Nijmegen and Lugang also has to deal with this
debate. Was fertility in Lugang the result of ‘proactive’ behavior, was it caused by
customs and traditions, or was it simply the consequence of malnutrition? By
presenting the situation in both a European and in a Chinese city we can see
what differences, if any, existed between a population living up to marriage
restriction and a population with young and universal marriage.

Our analysis of nuptiality in Nijmegen and Lugang shows that the traditional
Malthusian characteristics indeed apply. Marriage in the Netherlands was clearly



163restricted when compared to our Chinese population. This is made clear both in
the age at marriage and the proportion ever-married. Still, young and universal
marriage in Lugang appears to be the privilege of women only. Whereas in
Nijmegen between 10 and 20 per cent of the women never married, in Lugang
invariably all women were married in their thirties. Chinese men, on the other
hand, encountered more problems in entering marriage. By the end of the peri-
ods compared, almost as many Lugang men were never married as in Nijmegen.
Interestingly, the sex differences in Lugang were more distinct than in
Nijmegen. This also shows in the ages at marriage. The gap between Nijmegen
men (28.6) and women (27.4) was small when compared to Lugang where men
on average married at 23 and women at 18.6.

A comparison of the findings in our two towns with other cities, regions,
or countries in their respective parts of the world showed that both Nijmegen
and Lugang can be treated as representative. If we look at the differential nup-
tiality of subpopulations within the two towns, variation emerges. The socio-eco-
nomic position of the Nijmegen men was a powerful predictor of age at mar-
riage. Lower class men married definitely younger than their more prosperous
fellow citizens. In Lugang, this difference is hardly noticeable. Here, it is form of
marriage that influenced age at marriage most, with groom and bride of minor
marriages as the youngest, and couples contracting an uxorilocal marriage as the
oldest. Although we expected to find an influence of religion in Nijmegen, our
data did not corroborate that. The seasonal distribution of marriages demon-
strated that both societies lived up to the traditions of their ancestors. In Lent and
Advent hardly any marriages were registered in Nijmegen, and in Lugang no par-
ents wanted a child’s marriage to begin in the Ghost Month.

Since we see marriage restriction as a mechanism basically designed to
control population growth, we included information on illegitimacy and bridal
pregnancy in our nuptiality analysis. All things being equal, the assumption
must be that both phenomena should be of greater importance in Nijmegen,
simply because there were more unmarried women at risk of becoming preg-
nant. Still, the level of illegitimacy was approximately the same, with the
Nijmegen average only slightly higher. Also, the change in both cities was defi-
nitely downwards. The expected difference does show in bridal pregnancy
though. In Nijmegen more than one fifth of all brides were pregnant, in Lugang
only just over 8 per cent. The only exception we find is among minor marriages.
Heads of household were very keen in establishing whether or not a marriage
would produce offspring. Since minor marriages could start without interfer-
ence or knowledge of others, the official announcement of a marriage was often
postponed until the bride was pregnant. More than a quarter of the minor mar-
riages therefore started with a pregnancy. The different function of bridal preg-
nancy also appears in the ages. In Nijmegen pregnant brides and their grooms



164 were clearly younger than couples marrying in the regular fashion. In Lugang,
except in minor marriages, rather the opposite was true, as if older brides were
tested first before being accepted by their family-in-law.

There are at least two reasons to study infant mortality in the context of a study
geared at understanding reproductive processes. Probability of death for the most
vulnerable inhabitants of Nijmegen and Lugang will show the strength of posi-
tive checks. According to the Malthusian view one would expect mortality to be
higher in Lugang than in Nijmegen. Since one of the two cities is of Chinese ori-
gin we also want to know whether infanticide was part of the demographic appa-
ratus. James Lee and his collaborators argued that this was one of the ‘proactive’
possibilities of parents. Perhaps even more important is the possible effect of
infant mortality on fertility. The death of an infant terminates lactation and thus
female post-partum subfecundity. We know that this factor may have a big impact
on fertility because it can reduce birth intervals up to one-third.

Our first finding was that when we measure positive checks through infant
mortality, the difference between Nijmegen and Lugang was not that great with
an 85 per cent survival chance for Nijmegen babies against 83 per cent in Lugang.
During the period covered here infant mortality in Nijmegen increased from 129
to 167 – an increase found in many European countries – whereas the medical
policy of the Japanese colonial government in Taiwan resulted in a declining
infant mortality, from 206 to 144. This shows that the difference between our
Chinese and European populations was neither as structural nor as marked as
one would expect from the Malthusian model.

We do find a marked difference between Nijmegen and Lugang when we
compare the levels of neonatal and post-neonatal mortality. Neonatal mortality in
the Dutch town was stable or slightly declining – again, as was the case in most
European countries – while neonatal mortality in Lugang was double the
Nijmegen level. The sharp increase in Nijmegen infant mortality was therefore
completely driven by post-neonatal mortality. We deduce from these findings that
delivery and taking care of newly born babies in the Netherlands was arranged
better than in Taiwan. The increase in post-neonatal mortality on the other hand
proves that the economic conditions in Nijmegen deteriorated in the 19th centu-
ry. In the Taiwanese colonial period, the opposite was true.

With regard to the seasonality of infant mortality the pattern in Taiwan and
the Netherlands looks very much alike although the reasons behind the similar-
ity vary. Summer is a dangerous part of the year for infants, both in Nijmegen
and Lugang. In the Netherlands, as in all other European countries, this is caused
by the contamination of artificial baby food in the hot summer months. Since
Taiwanese women breastfed their children much longer, at least as long as we
measure infant mortality i.e. until the first birthday, the summer peak in infant



165mortality in Lugang must have another reason. The best explanation is that the
hot and humid Taiwanese summers favored contagious diseases.

The most surprising result from our multivariate analysis is the predom-
inance of biological factors when explaining infant mortality. Although social
class in a descriptive presentation seems to influence the level of infant mortali-
ty, this association disappears when we control for other variables. The only class
effect that remains is found among neonatal mortality in Nijmegen. Obviously,
the richer the parents, the better medical care they could hire for the delivery and
the immediate aftermath. For the remainder we only find that in both cities
chances of dying for infants are influenced by being a twin and by small birth
intervals. Interestingly, the sex differences in infant mortality do not follow the
path shown by Malthus or Lee. Male babies died more often than female babies,
and we therefore have no evidence of female infanticide.

We first calculated the fertility of married couples in Lugang and Nijmegen via
the theoretical measure of the total marital fertility rate and found Nijmegen
women to have 12.5 hypothetical children between 15 and 49 years, and women
in Lugang 9.0. tmfr does not take into account that age at marriage varied in the
two populations. Closer to reality, therefore, is the index developed by McDonald.
This index results for women who reproduced at least until age 30, in 6.5 births
in Nijmegen, and 8.3 births in Lugang. Although now the expected higher fertil-
ity in China emerges, the Taiwanese couples clearly did not fully utilize the 8.6
years extra married life they had. This implies that contrary to Malthus’ view fer-
tility was not only determined by the number of fecund years in marriage.

The data also provided strong evidence for an increase of actual fertility and
of fecundity during the period studied here. Again, this is not the expected out-
come for populations using birth control. With regard to fecundity, we concluded
that fecundity in Nijmegen was higher than in Lugang, even up to double the
level. This is the most powerful explanation for the relatively high marital fertili-
ty in Nijmegen. Although women in the Netherlands started reproducing later,
they used their time more efficiently with birth intervals that were 5 months
smaller than in Lugang. Age at last birth is a measure often used to prove the exis-
tence of deliberate birth control. Our analysis showed that the lower average age
at last birth in Lugang is confounded by the large number of women who had
already stopped child bearing before reaching the age of 30. Given the nature of
Chinese family life and the importance of offspring it is hard to believe that such
a ‘modern’ behavior existed in colonial Lugang. When we include only women
who stopped having children after age 30, both in the Netherlands and Taiwan,
the result is that in both populations women stopped reproducing at exactly the
same age, namely 40.4 years. The last argument against wide-spread birth con-
trol in Lugang and Nijmegen is that a multivariate analysis clearly showed that



166 both spacing and stopping were associated with age rather than with social and
cultural characteristics of the couples.

It is generally accepted that Chinese marital fertility was only about 75% of
the level in Western Europe. If it is not birth control that determined relatively
low marital fertility in China, what factor did? As already mentioned, Arthur Wolf
invoked impoverishment and malnutrition as possible causes. The link between
malnutrition and fecundity is established in many sources, and low fertility on
the Chinese continent presumably is occasioned by severe poverty. For colonial
Taiwan in general and Lugang in particular we mentioned another plausible
explanation. In our view, Chinese parents were not aware of the fact that the way
they arranged marriages created a result opposite to what they envisioned. The
newly wed couples must have felt awkward finding a stranger in their bed, or
maybe even worse, someone with whom they grew up. In many cases the selec-
tion of a partner by the parents must have resulted in lifelong misery. Whatever
the other consequences, our Lugang couples, at least initially, were expected to
begin reproductive intercourse without a period of cultural foreplay. They thus
could not live up to the fertility level of the couples in Nijmegen that at least start-
ed marriage as loving partners.

Let us return to Thomas Malthus once more. Yes, Nijmegen belonged to
the “states of modern Europe” in which restricted access to marriage was a living
reality and genuinely regulated fertility. Although we can only confirm that
women in Lugang all married at a young age, this did not automatically result in
higher fertility. Malthus simply did not see the complexity of the mechanism. In
Lugang, the nature of matchmaking and marriage resulted in the same restric-
tion of fertility. Emmanuel Le Roy Ladurie ended his famous study on the peas-
ants of the Languedoc with the remark that in 1798 already Malthus “was a
prophet of the past; he was born too late in a world too new”.216 His theory does
not do justice to the Nijmegen situation where rising infant mortality is evidence
of positive checks next to the preventive checks, nor is the Taiwanese colonial
period adequately described by simply assuming that positive checks were in
total control. Certain customs and conditions, as Ansley Coale called them, saw
to it that fertility did not reach the level Malthus expected it to do. Lugang too was
beyond the simple dichotomization between positive and preventive checks.
Some authors concluded from observations like this that we should qualify the
models of the British vicar as “Malthusian mythology”. As a replacement they
suggested a system just as rigid, and again juxtaposing China and Europe as dif-
ferent worlds. That historical reality is much more complicated than this is one
of the lessons we can learn from the way the inhabitants of our two towns lived
their one life.

216. Emmanuel Le Roy Ladurie, The Peasants of the Languedoc (Chicago 1974) 311.
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