Chapter 4: Fertility in the Malthusian Era
Introduction


Given that all societies before 1800 were Malthusian, the only practical way in which material living standards could be improved by human agency was by reducing fertility, or increasing mortality.  As figure 6 in chapter 2 illustrates, reducing fertility would have two effects in a Malthusian economy.  First it would increase real living standards.  But secondly, the birth rate in these societies was the sole determinant of life expectancy at birth, if the birth rate was independent of living standards.  As we saw in chapter 2, life expectancy in such a stable population is just the inverse of the birth rate.  If the birth rate is at the biological maximum of 60 per thousand, then life expectancy at birth would be only 17 years.  If the birth rate could be reduced to 25 per thousand then life expectancy at birth would rise to 50 years. 


The great flood of research on the historical demography of Europe in the pre-industrial era established some time ago that fertility limitation was being practiced in most of the countries of Western Europe by at least the sixteenth century.  In England in the 1650s, for example, the birth rate was only 28 per 1000, less than half the biological possibilities.  It used to be thought that fertility limitation of this magnitude was unique to Western Europe, and helped explain the high living standards in pre-industrial Europe.  This was in part because Western European fertility was limited by a relatively unusual means of women delaying marriage till their mid 20s typically, and by a large fraction of women never marrying.  Since the average age of marriage is comparatively early in most other pre-industrial societies, and marriage tends to be nearly universal for women, it seemed that fertility elsewhere would be typically much higher.

However, more recent research suggests that most pre-industrial societies limited fertility in other ways.  Table 1, for example, shows some measures of fertility for modern hunter-gatherer groups.  First is the mean interval between birth for women, second the average number of births per woman per year, third the average age of first birth, and last the average age at the last birth.  These imply the total fertility rates shown in the last column.  Average birth rates per woman per year were only 0.316.  The numbers of births per year in these hunter gatherer societies are far below what is biologically possible.  In Hutterite marriages, for example, where their was no control of fertility, averaged births per year for women aged 20-39 were 0.476.  Thus in Malthusian societies some kind of fertility control, or alternatively infanticide, seems to be the norm rather than the exception.  But the sources of these controls varied widely.

Fertility Control in Western Europe

For almost all societies in Western Europe as far back as birth records exist, fertility was kept below well the biological maximum, but through a curious mechanism.  There is little evidence that in these countries before 1700 there was much use of contraception, including the rhythm method.  Thus marital fertility levels were high.  Table 2, for example, shows marital fertility for a variety of countries in Western Europe before 1750 compared to Hutterite levels.
Birth rates within marriage were lower than for the Hutterites, but by different amount across countries, with English fertility consistently lowest and French consistently highest.  A woman married from age 20 to 44 would have 6.8 children in England in the years before 1750, and 8.7 on average in the rest of Western Europe.  In comparison Hutterite women had on average would have 10.6 children in these 25 years.  
But these differences from Hutterite levels most likely had nothing to do with the conscious practice of contraception.  They may have just stemmed from social practices.  In France, for example, it was common to employ wet nurses to feed infants in urban areas, and this may explain some of the higher fertility there.
  There is also little evidence that in these countries there was much use of contraception, including the rhythm method.  It is argued that if there was conscious limitation of fertility we would see certain patterns.  Thus we would expect that older married women would be more likely to have achieved their target fertility and be limiting fertility.  In this case if we compare European marital fertility with the Hutterite standard we should see more shortfall for older women.  Similarly if there was a target number of children a married couple desired then we might see that women with many children by a given age would show lower fertility at that age.  Again we might observe that women who had been married longer would show lower fertility at a given age, since they were by then more likely to have achieved their family size target.
  If there is a target family size we should also expect that the death of a child would increase the chances of a birth in the following years since now the family is falling further behind its target.  There is no sign of any of these patterns within marriages in Europe before 1800.


The other source of evidence about fertility control comes from diaries, letters, and literature.  One such source is the diaries of Samuel Pepys, for example.  Pepys diaries give an extraordinarily detailed insight into the habits and mores of the English upper classes in London in 1660-9.  Pepys had many extramarital sexual relationships in this period, even using his official position in the Navy office to obtain sexual favors from the spouses of Navy contractors.  Yet though he feared getting his companions pregnant, he made no use of contraceptive methods, including the rhythm method.  Instead he preferred relationships with married women where the pregnancy could be attributed to the husband, or, to his intense frustration, he refrained from penetration in his amorous encounters.
   The letters of an upper class French woman to her daughter in the 1660s about the need for the daughter to avoid further pregnancies similarly omit any reference to the possibility of birth control.
  Instead the mother strongly recommends separate sleeping arrangements, and complete sexual abstinence.  A French novel of 1713 which deals mainly with the problem of mismatched  marriage partners assumes that sexual intercourse will inevitably lead to pregnancy.  Birth control is mentioned only once, and then it fails.


Yet despite this apparent absence of contraceptive practices the birth rate in most pre industrial western European populations was low, at only 30-35 births per thousand.  The way this low fertility rate was attained was through what is called the EUROPEAN MARRIAGE PATTERN.  This had four features:

1.
A late average age of first marriage.  Typically between 24 and 26 for women.


2.
No control of fertility within marriage.


3.
Large numbers of women never married.  Typically 10-25 percent, but in some populations and periods the percent unmarried was even higher.


4.
Low illegitimacy rates.  Typically less than 6 percent of all births were illegitimate, even though the majority of women of reproductive age were unmarried.  Illegitimacy rates were as low as 1.5 percent in England in some decades of the seventeenth century.  French illegitimacy rates were probably even lower.

These features implied that more than half of all possible births were avoided.  This is shown in Figure 1.  The horizontal measure is the number of women, the vertical their ages.  The area of the rectangle gives the total number of reproductive years per 100 women, assuming women are fertile from 16 till 45.  The late age of marriage of 25 avoids 30 percent of possible births.  The high percentage not marrying avoids 10 to 25 percent of the remaining births.  Thus 34 to 50 percent of all births were avoided by the marriage pattern.  Also the years 16 to 25 are those of higher fertility for women, so the number of births avoided is even higher than this exercise would suggest.


The European marriage pattern was found only in Europe west of a line from St. Petersburg to Trieste, and is observed from the late middle ages into the early twentieth century.  The European marriage pattern is found at its most pronounced in the seventeenth century.  In England the mean age at first marriage for women then was 25.9 years.
  17.5 percent never married.  Only 1.5 percent of all births were illegitimate.  The pattern is very similar elsewhere.
  Table 3 shows the mean age at first marriage of women in various European countries before 1750, and the cumulative marital fertility from age 20 to 44 (that is, the number of children a woman married from age 20 to 44 would have on average).  Sometimes the pattern took extreme form.  It is estimated that in 1600 to 1650, 75 percent of women in the Milanese nobility never married.


The European Marriage pattern seems to be unusual compared to most other pre-industrial societies, where early and almost universal marriage seems to be general for women.  In a study of the registers of a community in Liaoning province in China from 1774 to 1873 James Lee and Cameron Campbell are able to obtain detailed information on birth rates, marriage patterns, fertility, and infanticide.  The average age of first marriage for women was low by European standards, being only 19.4 from 1774 to 1798.  For men the average age of first marriage was 20.9.  By the 1860s these ages had even moved down slightly so that the average women was marrying by age 19, and the average man by age 20.  Marriage was also almost universal for women (though not for men because female infanticide produced a shortage of women).  There is similarly evidence that in nineteenth century Japan marriage was earlier than in pre-industrial western Europe and nearly universal for women.  Roman Egypt in the first three centuries AD again showed early and universal marriage.  The estimated mean age at marriage for women was only 17.5.
  Interestingly though in Egypt the mean age of marriage for men was a full 7.5 years greater at 25.  This was in part because divorce was not uncommon in Egypt, with men often remarrying younger women after divorce but older women rarely remarrying.  The competition from these older suitors for younger women in turn seems to have increased the age of marriage of younger men because of a shortage of potential brides.


Even in the contemporary world many poor societies display this pattern of young age of marriage and nearly universal marriage as can be seen from the examples in Table 4.  Thus in Ethiopia in the 1980s women married on average at age 17.1 years, and only 1% of women aged over 45 had never been married.  In modern Europe the meaning of marriage has changed somewhat, so that figures such as the percent never married at age 45+ do not mean the same as in pre-industrial Europe or in poor countries.  But it can be seen from Tables 3 and 4 that the average age of marriage for modern European women, for those who do marry, while still high compared to many of the poorest countries, is lower than in these countries in the pre-industrial era.  Also the percentage marrying is typically much higher, and some of those unmarried legally will be in family realtionships.


Our evidence on marriages and births is heavily derived from parish registers in such countries as France and England, and these registers were only kept in a systematic way from the 1540s on.  Even though the European Marriage Pattern was operating with full force in 1540 this means that the birth rate in the years before this is unknown.  The one group with well preserved genealogical records is the high nobility.  Table 5 shows the marriage behavior of the English royal and ducal families from 1330 on.  Clearly these ducal families exhibit a marriage pattern in the middle ages that is much closer to the pattern of early universal marriage by women.  But this is a very peculiar group, which may be completely unrepresentative.  The nobility largely controlled the marriages of their children because of the property involved, and the high nobility pursued dynastic ambitions through marriage alliances.  Thus Henry II, who became the King of England in 1154, betrothed his sons at ages 3, 4, 7, and 4, though they did not actually marry till puberty.
  Thus our knowledge of fertility anywhere in the world before 1540 is highly conjectural.
Explaining Pre-Industrial European Fertility 

Was fertility control in pre-industrial Europe a conscious strategy adopted by individuals or communities to improve living conditions?  The odd thing about the European marriage pattern is that it prevailed to a different degree in different epochs.  In England, for example, it was most marked in the seventeenth century, where the limitations on fertility were so severe that population fell for part of the period.  As we move into the eighteenth century the average age of first marriage fell, so that by 1800-1850 it was 23.4 compared to 25.9 in the seventeenth century.  At the same time the percentage of women never marrying fell also to about 7 percent, while the illegitimacy rate (despite the much smaller fraction of the female population at risk of having an illegitimate child) rose from 1.5 percent to 6 percent.  These changes may seem quite small but they have a profound effect on fertility.  Thus while at the low point in 1660 each women had only 1.9 surviving offspring, in 1815 each woman had 3 surviving offspring.  In the Industrial Revolution period in England population thus rose rapidly from 6.7 m. in 1770 to 17.7 m. in 1850.  In the Verviers region of what is now Belgium the average age of first marriage in 1650-59 was 25.3 for women, but rose to 27.5 by 1700-9, before falling again to 25.9 in 1730-39.


The peculiarity of this marriage practice has raised a number of unanswered questions.  Was it adopted as a conscious strategy to limit fertility or was low fertility just an accidental bi-product of social customs adopted for other reasons?  Was it a strategy that individuals adopted voluntarily or was it imposed by social control?


The case for this being a voluntary strategy of fertility control is the following.  Consider England.  There were no legal barriers to early marriage.  Boys could marry at 14, girls at 12, except for the years 1653-60, when the age of consent was raised to 16 for boys and 14 for girls.  Women first married at all ages, as young as 16 and as old as 45.   It was not that people only began to marry at a certain threshold age.  It was just that the average age was late.  Men waited even longer, marrying women on average who were 2 years younger.  Children were relatively independent of their parents once they became teenagers.  They tended to leave home and work as servants in the homes of others or as apprentices, using they income they received in these occupations to eventually set up their own households.   Once children were 21 they were free of all legal control of their parents.  Thus, it is argued, the decision to delay marriage or not marry at all was generally a decision that children had a lot of control over.  Generally children would seek the consent of parents to their proposed marriage, and parents may have had an effective veto power over the choice of partner.
   But the preferences of the individuals themselves were important.  All across western Europe children seem to have been relatively independent of their parents in families where the parents did not have a lot of property to pass on to children.  The extended family of popular myth, with parents, married siblings and their children all living together was largely absent from western Europe.  Most households consisted of just the married couple and their children (plus servants in more prosperous families).  Unmarried women of the lower classes were expected to save from their incomes as servants to provide for their own dowry. 


People must thus have regarded marriage as being a relatively unattractive option, unattractive enough that many rejected it altogether.  The reason it was unattractive, it is speculated, was that people knew marriage entailed children, who were an economic burden.  It was better then to wait and reduce the number of children, or if you were unsuccessful economically it might be better to eschew marriage altogether.

 
Though on balance this reasoning is plausible there are a number of problems the argument leaves.  The first is that not marrying seems to have involved, at least for the women, a lifetime of sexual abstinence (since illegitimacy rates were so low).  Given the importance given to sexual activity in modern Europe it is hard to understand why people were so indifferent to sexual pleasures.   This puzzle is even stronger when we consider that a large proportion of first births were within 8 months of the marriage, implying that betrothed couples generally did not wait for the marriage to be formalized before commencing sexual relations.  It is estimated, for example, that 14.5 percent all brides were pregnant in England between 1670 and 1694.
  In certain periods, in certain areas, and in certain occupations bridal pregnancy rates were at much higher levels, as much as 45 percent.
  The second problem is that while people displayed remarkable sexual abstinence in the hot years of their adolescence and early twenties, they exercised, as far as we can tell, no abstinence within marriage.  Why was there such an abrupt shift in behavior once people married?  


Another problem emerges if we consider the "marriage market."  In looking for a spouse people were looking not just for affection but for a partner who would be an economic asset.  Both wives and husbands in the poorer classes had to work, for example, and a good worker would add substantially to the comfort of the other partner.  Surviving descriptions of courting in the seventeenth and eighteenth centuries have a fairly unromantic caste, where the focus of the parties is as much or more on the character and energy of the prospective spouse as on their physical attractiveness.  Younger women would be less desirable as marriage partners, it is argued, because they have more potential childbearing capacity.  That is why they tended to get married later.  But this would imply that the age of marriage for women would be pushed up in this society more than the age of marriage for men.  The age at which men marry has no effect on the number of children they would have to support - there is no need for men to delay entering into matrimony.  But we find that the age of marriage of men was always about 2 years higher than for women, as it is in modern western countries.  When the age of first marriage fell in England in the seventeenth century it fell equally for men and women.  This is shown for England in table 6.  Again why should all people not marry at a later age to control the number of children they had, rather than large numbers choosing never to get married?


This seems to suggest that if individuals controlled their marital destinies, they were delaying marriage and not marrying at all for reasons other than the control of fertility.


Others have argued that the system of late marriage was a fortuitous accident, created by the family system in western Europe.  In eastern Europe when children married they would live with their parents in large extended families.  In the west, however, the practice from at least the late middle ages was for each newly married couple to establish a household of their own.  Children did not live with their parents once they married.  The household structure was a very modern one.  It was also generally the practice to have only one child, typically the oldest son, take over the family farm.  But that child would only be able to marry and have a family once his father died or retired.  The other sons, if any survived to adulthood would have to find other sources of livelihood.  Thus most sons had to wait for their father to die or retire from farming to establish families.  Also many sons would never inherit a holding to give them a livelihood sufficient for marriage.  In line with this hypothesis a study of marriages in London in the late sixteenth and early seventeenth centuries found that only one third of men of the yeomen class (small independent farmers) had a living father.


There are many problems with this argument.  In contrast to the previous one which argues for late marriage of women but not of men, this implies that men should marry late but not women.  This we do not find.  By 1600 in countries such as England there was also a large class of the population which lived solely by wage labor.  These laborers would have few assets, often renting the cottages they lived in.  In this case there was nothing for the sons to inherit - they could get married whenever they wished.  Yet the average age of first marriage of laborers is also high, though not quite as high as for farming families.


In the light of these problems others have proposed that the control of fertility by delayed marriage and avoidance of marriage must have been instead a socially imposed system of population control.  As we noted above there was no legal barrier to early marriage, so the control would have to be of an Informal kind.  One argument that is made for the existence of controls is that after disasters, such as the plague, which would leave many widowers and widows, there would be a spate of marriages.  It seems like there was a “reserve army of the unmarried” waiting with suitcases packed for the chance to get married.  As soon as opportunities came along they were taken.  Thus in Marseilles in 1721 there was the last significant outbreak of plague in western Europe.  In the year after marriages were at 3 times the normal rate.  63 percent of these marriages involved at least one bereaved spouse.


Unfortunately this kind of evidence can be interpreted just as easily as evidence for individual choice controlling marriage decisions.  For a plague epidemic will increase the incomes of many of the survivors – they inherit houses and land unexpectedly, or they get access to better employment opportunities.  Thus the burst of marriage after the epidemic in Marseilles may reflect just the increased income of many.


The authorities in England did attempt to raise the age of marriage in many places by requiring apprentices to trades not to marry, and by making them complete long apprenticeships (such as seven years).  Ministers and parishioners also sometimes explicitly tried to stop marriages by refusing to read the bans (the required announcement of the intention to marry to be read for three weeks prior to the marriage date) or to allow a ceremony.  The reason was normally the fear that the couple could not support their likely offspring who would become the responsibility under English law of the local parish.
  


But such tactics, which were anyway of dubious legality under both canon and common law, were likely to prevent or delay relatively few marriages, and only in the more rural parishes.  In a large city such as London, which by the seventeenth century had swelled to over half a million people, one in ten of the population of England, such tactics would be unlikely to succeed.  For even if the local parish refused to marry the couple, there was a cheap and easy alternative.  For seventeenth and early eighteenth century England had its own equivalents of the Las Vegas wedding chapels.  Because of the arcane and involved nature of ecclesiastical authority, at a number of places in London free lance chaplains were able to “legally” marry couples without the formal posting of bans and the public marriage ceremony.  These free lance chaplains would marry anyone who wished to be married, and the marriages were valid if the did not violate other church rules concerning marriages.  The most popular place was the Fleet Prison and its “rules.”
  Between 1694 and 1754 between 200,000 and 300,000 marriages were performed within the Fleet Prison territory, about 4,000 marriages per year.
  Since there would only be about 6,000 marriages per year in London, this implies about a two thirds of the population was getting married in this way, though the marriage registers suggest that people were traveling from the counties surrounding London to get a Fleet wedding.  And there were other lesser marriage centers in London such as the Southwark Mint and the King’s Bench prison rules.  There were also other marriage centers in operation in the seventeenth century.  Thus in places such as London there was no effective control over marriage by local parishes.  Yet the average age of marriage and the percent not marrying does not seem to have been particularly low in London and its environs.


Thus social controls do not seem plausible as an explanation for the late age of marriage, and low frequency of marriage before 1700, at least in England.  Individual choice does seem to have been the crucial element, but it is based on a set of values that is hard for us to comprehend.  Thus the reasons for the severe control of fertility in pre-industrial Western Europe through the European marriage pattern remain obscure.  But the importance of this pattern in ensuring a high material living standard in pre-industrial western Europe is undoubted. 
China and Japan

Kenneth Pomeranz has recently set out to remake our image of the great economic divergence that had appeared between the East and the West by the late nineteenth century.  The prevailing view, from at least the time of Malthus, has been that the West surpassed the East in technological creativity and living standards by the time the Portuguese arrived in Macao in 1557.   By then China and Japan were sophisticated but stagnant economies, caught in the Malthusian vice where all the gains from markets, trade, and stability had been completely absorbed by population growth in a society of high fertility.  The greater technological creativity of the West, home grown, led to Europe’s domination of the world economy.  
Pomeranz sets out to show instead that at the onset of the Industrial Revolution most economically sophisticated regions of China were just as advanced as Western Europe measured in terms of per capita consumption, urbanization, life expectancies, markets, institutions, land yields, technological dynamism and anything else you care to mention.  The divergence so painfully evident between China and the West by 1900 had its origins after the onset of the Industrial Revolution.  Moreover, Pomeranz argues, based on the internal structure of these economies, China was as likely to have experienced the Industrial Revolution in 1770 as Britain.  


Pomeranz also argues that the Chinese and European economies in the mid eighteenth centuries were both coming to the limits of their growth potential within the framework of pre-industrial technology.  The basic constraint was that all production depended on land as the basic supplier of food, raw materials and energy.  And since there was no way of radically increasing yields the land constraint limited the potential rise of output per capita in all these economies.  Neither China nor Europe looked to be candidates for dramatic growth of output per person in the near future.


Finally Pomeranz proposes that the ecological constraints were broken for Europe by the exploitation of the land of the New World, a possibility not open to China.  The success of the West has to be traced to the external connections of their economies, and not to anything internal.  Specifically the rise of the West owed much to “Europe’s privileged access to overseas resources”

Now in a Malthusian world of slow technological advance living standards themselves tell us nothing about the level of technology of an economy, or the direction it is headed in.  Thus the Europeans who visited Tahiti in the eighteenth century were astonished by two things (in addition to the Islands’ sexual mores): the stone age technology of the inhabitants who so prized iron that they would trade a pig for one nail, and the ease and abundance in which they were living.  But as we saw in chapter 3 that abundance was purchased by a high rate of infanticide.  Tahiti was not a good candidate for an Industrial Revolution no matter how well fed its inhabitants.


But were living standards much lower in China and Japan than in Europe around 1800?  If they were to be much lower then we would expect to observe either higher fertility rates at given material living standards in these societies, or lower mortality rates.  It used to be assumed that pre-Industrial Europe must have had a uniquely low fertility rate for pre-Industrial societies because of the seeming presence of early and universal marriage by women in other pre-industrial societies such as  such as China, Japan, and ancient Rome and Egypt.  This was Malthus’s vision of a China caught in the grip of a low subsistence wage.  Both China and Japan, it now seems, were limiting fertility in the pre-industrial era, though in a way different from western Europe abstinence.
   For while most of the fertile female population was married, within marriage fertility rates were at only two thirds of their level in pre-industrial Western Europe, and consistently about half Hutterite levels at all age groups.  Table 7 shows the calculated age-specific fertility rates for married women in Liaoning compared to pre-industrial western Europe.  At all ages within marriage the women in Liaoning were having fewer children.  Thus it takes longer after the marriage commences for the first child to be born, and many more women complete child bearing before age 40 than in Europe.  It is not known what caused fertility within marriage in Liaoning to be so low.  As in pre-Industrial western Europe there is no sign of an early curtailment of fertility that would clearly indicate contraceptive use.


As well as limiting births it seems the couples of Liaoning practiced female infantide both explicitly and implicitly through neglect of female infants.  Thus about 30 percent of girls died as infants from one of these forms of infanticide.  The rate of female infanticide was strongly correlated with grain prices.  When prices were high more girls died soon after birth.  The rate of female infanticide was also postively correlated with birth order.  First children who were girls were less likely to die than later children in a family, and the death rate also depended positively on the numbers of girls already born.  This female infanticide contributed to limiting the overall birth rate in later generations, by changing the sex ratio in the population.  Female infanticide meant that while nearly all women married, about 20 percent of men were never found brides.


These patterns implied that despite early and nearly universal marriage the average woman in Liaoning gave birth to only 5.2 children, less than half the biological possibilities.  This can be compared to the numbers in Table 4 for various countries in 1997.  As can be seen these pre-industrial Chinese birth rates are below those for many countries in the contemporary Middle East, South Asia and North Africa.  But female infanticide meant the average number of children produced per woman was effectively even lower, and the share of women in the population was also small.  The overall birth rate is a little difficult to calculate from the data given, but by the 1860s when the population was stable it was around 35 per 1000, about the same as in pre-industrial Europe, and less than many poor countries now.  Earlier and more frequent marriage was roughly counteracted by less fertility within marriage and by female infanticide.

This evidence of fertility limitation in pre-industrial Asia implies that the claim for the sophistication of Chinese and Japanese technology in the eighteenth century lies more properly with the ability of these economies to maintain many more people per square mile at these high living standard than any European economy could.  The low level of Tahitian technology in the late eighteenth century shows in the fact that while England in 1801 supported 166 people per square mile, lush and tropical Tahiti in the early nineteenth century had only 14 per square mile.
  In contrast Japan was supporting about 226 people per square mile from 1721 to 1846, and the coastal regions of China also attained even higher population densities: Jiangsu in 1787 had an incredible 875 people per square mile.  It may be objected that these densities were based on paddy rice cultivation, an option not open to most of Europe.  But even in the wheat regions of Shantung and Hopei Chinese population densities in 1787 were more than double those of England and France.  China had pushed pre-industrial organic technology much further by 1800 than anywhere in Europe.  The West was behind China.

Malthus and the Ancient World


As we saw above, Roman Egypt in the first three centuries AD again showed early and universal marriage by women.  But again as in China and Japan in the eighteenth and nineteenth centuries, the evidence suggests that fertility was restricted to some degree within marriage.  Marital fertility rates were only about 70% of Hutterite levels, lower than the levels of Western Europe in the eighteenth century.  Though disease and nutrition could have played some role in reducing fertility levels.  Given the low age of marriage by women and the nearly universal prevalence of marriage this might seem to imply very high fertility levels.  But overall fertility rates were only about half the Hutterite level, with women on average giving birth to 6.0 children if they survived to age 50.
  Overall birth rates were in the order of 40-44 per thousand, implying a life expectancy at birth of 23-25 years.  In comparison French birth rates in 1750 were about 40 per thousand.  So Roman Egypt, despite early marriage, had fertility levels only slightly higher than in France.


The reason for the relatively low overall fertility rate despite early and universal marriage was that while in Egypt almost all the women got married, the proportion still married fell steadily with age after age 20 because of divorce and the death of spouses, with women typically not remarrying.  Thus in Roman Egypt fertility was high, but still below the levels of many modern societies.

Lawrence Angel estimated the fertility of women in Lerna in Classical Greece through changes in the pelves of women resulting from the stresses of childbirth.  For a sample of 20 pelves of adult women examined which were sufficiently preserved to allow such an estimate, the estimated numbers of births were:
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This implies that at leats 90% of adult women were sexually active, and probably close to 100% given infertility.  Based on the average estimated ages at death of those giving birth to only one child, the onset of sexual activity was early, 18 or so.  The average women gave birth to 5 children in her lifetime.  Assuming that first births were at age 19 Angel estimates, based on the average ages of death of these women, that these Greek women gave birth once every 2.2 years, which would be at close to natural fertility levels (Angel (1971), pp. 72-3).  While this is based on a very small sample it would imply, if representative, that fertility levels were largely unrestricted in Classical Greece, with correspondingly lower life expectancies and material living standards.

If this pattern in Classical Greece was echoed on the Italian mainland, so that Roman fertility levels had to be at least as high as those of medieval Italy, where we have little information on fertility levels, then it suggests that the Roman Empire in terms of overall production technology was no better than medieval Italy and probably worse.  It is widely believed that the Roman Empire represented a high point in technological sophistication which was lost in the Dark Ages and only recovered with the Renaissance in fifteenth century Italy.  In part this impression is created by the ruins of impressive buildings, roads, and aqueducts from the Classical period dotting the Italian landscape.  However, with Roman fertility levels as high or higher than those of the middle ages, a superior production technology in ancient Rome would imply that the population in classical times had to be higher than in the medieval period.  Italian population in 1340, before the losses of the Black Death, is estimated at about 15 million.

There is much debate about the population of population of Italy in the period of the Roman Empire, but though the estimates vary by a factor of about three to one, at maximum the population around 0 AD could have been only 12-15 million, no more than medieval Italy was supporting.  The population evidence for the early empire is largely based on a brief political autobiography of Augustus, which survived because it was chiselled onto the walls of temples dedicated to him.  In the text Augustus records that during his administration three censuses of the Empire were conducted, yielding the results.




28 BC

4,063,000  civium Romanorum capita



  8 BC

4,233,000  civium Romanorum capita



AD 14

4,937,000  civium Romanorum capita

Since in this period the vast majority of Roman citizens lived in Italy, this gives a lower bound estimate of the population of Italy in this period.
  Augustus did not specify, however, what would be understood by all contemporaries, which is what was meant by a Roman citizen.  Was this all citizens including women and children, or just adult males?  The previous censuses of Roman citizens in the Republic Era had only counted adult males.  So that is the natural way to interpret these figures.  That would give a population for Italy of at least 12 to 15 million in this period, which would be about the same as the population estimated for Italy in 1340.  The number of citizens recorded in the last surviving census for the Republic in 69 BC, is, however, only 910,000.  Even including those in the army oversees, and allowing for the addition of new areas to citizenship between 69 BC and 28 BC, this earlier census implies that the number of Roman citizens tripled in 40 years.  This has led to the view that the Augustinian censuses recorded all citizens, including women and children.  But in that case the population of Italy in the reign of Augustus would be at maximum seven million, far less than the medieval maximum.
  

Summary


There is widespread evidence of fertility control in a variety of societies before 1800.  Thus while pre-industrial Western Europe did have fertility control, it seems that so did many other pre-industrial societies, such as China, Japan and Roman Egypt.  The earlier tendency to conclude that western Europe in the years 1540 to 1800 was unusual in having limits on fertility is suspect.  If other pre-industrial societies were able to limit fertility by as much or more than pre-industrial western Europe, then they may have attained living standards that equalled or exceeded those of England in the time of Jane Austen.  Again we see that the crucial insight of the Malthusian model, no upward trend in living standards before 1800, is again born out.
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Table 1: Fertility in Modern Hunter Gatherer Societies
	Group
	Mean birth interval (in years)


	Births per year
	Mean age at first birth
	Mean Age at last birth
	Total Fertility Rate

	
	
	
	
	
	

	Dobe Ju/’hoansi
	3.7
	0.270
	18.8
	34.4
	4.22

	Dobe Ju/’hoansi
	2.9
	0.345
	20.9
	37.0
	5.55

	Batak
	2.3
	0.435
	18.0
	26.3
	3.61

	Kutchin (pre 1900)
	3.3
	0.303
	22.8
	35.0
	3.70

	Kutchin (post 1900)
	3.2
	0.313
	19.8
	39.0
	6.00

	James Bay Cree
	2.7
	0.370
	21.9
	39.0
	6.33

	Arnham Land, monogamous
	3.3
	0.303
	19.3
	34.1
	4.48

	Arnham Land, polygamous
	5.4
	0.185
	19.2
	34.2
	2.78

	
	
	
	
	
	


Source: Kelly (1995), p. 246.  This looks only at women who were fertile.
Table 2: Marital Fertility in Europe before 1750

	Age 


	Hutterites
	England
	France
	Germany
	Scandinavia

	
	
	
	
	
	

	15-19
	.300
	
	
	
	

	20-24
	.550
	.414
	.467
	.432
	.447

	25-29
	.502
	.392
	.445
	.399
	.412

	30-34
	.447
	.332
	.401
	.358
	.344

	35-39
	.406
	.240
	.325
	.293
	.287

	40-44
	.222
	.140
	.168
	.138
	.166

	
	
	
	
	
	


Source:  Flinn (1981), p. 31.

Table 3: Age of Marriage and Marital Fertility in Seventeenth Century Europe
	Country
	Mean Age of First Marriage  (Women)


	Cumulative Marital Fertility (20-44)



	
	
	

	England
	25.0
	7.6

	France
	24.6
	9.0

	Belgium
	25.0
	8.9

	Germany
	26.4
	8.1

	Scandinavia
	26.7
	8.3

	Switzerland


	-
	9.3


Note:  Cumulative marital fertility is the number of children a women married from age 20 to 44 would give birth to on average.
Source:  Flinn (1981), pp. 28, 31.
Table 4: Marriage Patterns in the Modern World

	Country
	Mean Age

Of first marriage for Women


	Percentage of

Women aged 45+ never married

	
	
	

	Italy
	23.2
	11.3

	Spain
	23.1
	10.4

	Germany
	-
	6.7

	Japan
	26.9
	4.0

	France
	24.5
	7.7

	Canada
	24.3
	6.5

	United Kingdom
	23.1
	6.0

	USA
	23.3
	5.0

	Brazil
	22.6
	8.3

	Bangladesh
	18.0
	0.7

	Egypt
	22.0
	4.3

	Saudi Arabia
	21.7
	 -

	Afghanistan
	17.8
	1.2

	Ethiopia
	17.1
	1.0

	Uganda
	19.0
	2.9

	Niger
	16.3
	0.9

	Oman
	19.2
	 -

	Yemen
	19.1


	1.3


Source:  

Table 5: Marital Behavior of the High Nobility in England
	Marriage Year
	% of women Unmarried at age 50


	Mean Age of First Marriage

	
	
	Men


	Women

	1330-1479
	 7
	22.4
	17.1

	1480-1679
	 6
	24.3
	19.5

	1680-1729
	17
	28.6
	22.2

	1730-1779
	14
	28.6
	24.0

	1780-1829
	12
	30.5
	24.7

	1830-1879


	22
	30.0
	24.2


Source: Hollingsworth (1969), p. 29.

Table 6: Mean Age of First Marriage, 13 Parishes
	MarriageYear


	Men
	Women
	Difference

	
	
	
	

	1600-49
	28.1
	25.6
	2.5

	1650-99
	28.1
	26.2
	1.9

	1700-49
	27.2
	25.4
	1.8

	1750-99


	25.7
	24.0
	1.7


Source: Wrigley and Schofield (1983), p. 162.

Table 7: Age-Specific Marital Fertility Rates (births per year per woman)

	Age


	Hutterite
	Western Europe before 1800


	Liaoning
	Roman Egypt

	
	
	
	
	

	20-24
	.550
	.45
	.27
	.38

	25-29
	.502
	.43
	.25
	.35

	30-34
	.447
	.37
	.22
	-

	35-39
	.406
	.30
	.18
	-

	40-44


	.222
	.18
	.12
	-


Source:  Lee and Campbell (1996), p. 89.  Bagnall and Frier (1994), pp. 143-6.

Figure 1: The European Marriage Pattern and Fertility
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�There may also be something to the modern French theory, recently propounded by the French Prime Minister, that the English simply lack interest in sex.


�Both these tests unfortunately run into the problem that people would have different targets for family sizes.  The ones who want lots of children may then marry earlier and so still have high fertility levels at later ages.


�Once when he feared he had impregnated the wife of a naval officer who was at sea he had to frantically use his official position in the Navy to recall the husband in time for the pregnancy to be attributable to him.


�From 1669 to 1674 the daughter had 4 live births and 1 miscarriage.


�Wrigley and Schofield (1983), p. 162.


�Cipolla, p. 154.


�In Italy in the seventeenth century convents were one suitable repository for the large numbers of unmarried daughters of the upper classes.  The parents would give the convent a substantial donation to cover the living expenses of their daughters.


�Bagnall and Frier (1994), p. 114. 


�Christopher Brooke, "Marriage and Society in the Central Middle Ages," in  R. B. Outhwaite, Marriage and Society: Studies in the Social History of Marriage.  (London, 1981). 


�George Alter, -----.


�Martin Ingram, "The Reform of Popular Culture?  Sex and Marriage in Early Modern England," in Barry Reay (ed.), Popular Culture in the Seventeenth Century.  (Beckenham, 1985), p. 135.


�E. A. Wrigley, "Marriage, Fertility and Population Growth in Eighteenth-Century England," in  R. B. Outhwaite, Marriage and Society: Studies in the Social History of Marriage.  (London, 1981).   Given that some couples would be infertile and that even fertile couples only have a child on average every two or three years, the fraction of couples having sex before marriage may have been much higher.


� P. E. H. Hair, "Bridal Pregnancy in Rural England in Earlier Centuries," Population Studies, 20(2) (1966), 239-240.  Agricultural laborers in parts of England, Wales, and Germany had a custom called "bundling" where the man would visit the woman at night and spend the night in her bed, though both parties would remain clothed.  Sometimes a board was placed between the parties in the bed, or the woman would wear special tight fitting underwear, but the efficacy of these impediments to intercourse is not known.


�Ingram, p. 145.


�The "rules" of a prison were the area around a prison house in which prisoners imprisoned for debt were allowed, after giving enough security to clear their debts if they fled, to live and continue in their normal work where possible.


�The prison was surrounded by public houses where chaplains had established wedding chapels, and where the newly wed couple could celebrate their union.  See Brown (1981).


� Pomeranz (1999), p. 4.


� Lee and Campbell (1996), p. 41.


� These population figures for Tahiti come from the years 1800-1820 when there may already have been some population losses from contact with Europeans.


� Average births per adult woman would be lower than this because not all women would live to age 50.  


�At this time the average age of first marriage in France was 26, and nearly 10% of women never married.  See Weir (1984), pp. 32-33.


	�Slaves and other non-citizens have to be added to get the total population.


	�And much of the population of the city of Rome itself was fed by wheat imported from Egypt.
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