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Section 1 ‘ N
A Discussion of the Economics of Fertility

. FROM MALTHUS TO THE DEMOGRAPHIC TRANSITION
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line of the developed world and place the dividing point around the time of the
industrial revolution. If we do this, we come up with two eras of population history. In
the first era population trends were ruled by Malthus’ positive checks. This period saw
high fertility rates and high mortality rates and often people couldn’t have all the
children they desired. In the second era population trends are ruled mainly by
preventative checks. This era has lower fertility and mortality rates. The connection
between the two periods is the industrial revolution. The change in both fertility and
mortality rates that occurred between the two periods is called the “vital revolution” or
the “demographic transition.”

During the nineteenth and early twentieth centuries industrialized Europe
experienced great changes in its population trends. There were unprecedented declines
in both fertility and mortality rates. Further, in conjunction with these changing vital
trends industrialized Europe saw an explosive boom in its population size. As time
went by, population growth rates further increased due to the changing age
composition of the populations caused by the initial population growth increases. All
across Western Europe there was a seemingly unexplainable population explosion that
coincided with the heyday of industrialization.

The declines in fertility and mortality did not go unnoticed by researchers.
As time went by, the fact that there had been a major change in demographic history,
roughly coinciding with the industrial revolution, became more and more apparent. By
the mid-twentieth century some countries’ total fertility rates were getting near
replacement level. Further, also around mid-century, it became clear that some
less-developed nations were beginning to experience a population explosion of their

own. Hence, in the 1940's some researchers (mainly demographers) began to advance
a theory to account for population trends during the industrialization of Western
Europe. The “theory” sought to describe what occurred throughout Europe and to give
ideas as to why it might have occurred. However, the theory was largely a repetition of
the data available at the time and lacked much forecasting ability or explanatory value.

The theory that emerged from these efforts is known as the “demographic transition
theory.”

II. THE DEMOGRAPHIC TRANSITION THEORY

The demographic transition theory states that population history can be
divided into three main stages (Teitelbaum 1984, Wrigley 1969). Stage I is a period in
which both high fertility and high mortality rates prevail. The rates are seen as fairly
constant with only a few major fluctuations in the mortality rate due to events such as
epidemics. In Stage I, many households cannot have the number of (surviving)
children they desire due to high mortality rates and less than optimal health conditions
that affect natural fertility.l Hence, Stage I represents a situation of excess demand in
some, and possibly many, households.

In order to maintain their populations under high mortality conditions, Stage
I nations are characterized by cultures and institutional structures which promote
fertility. In Stage I nations households view mortality rates as largely beyond their
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control. The fertility promoting aspects of Stage I cultures are deeply imbedded and
are enforced by societal norms. Hence, even when the reasons for high fertility
perceived by Stage I households disappear, the actual practice of high fertility is likely
to continue for a considerable period.

Even though in a Stage I nation households view mortality as beyond their
control, the demographic transition theory assumes that all peoples seek good health
and long life. Hence, any advance that might improve national health or reduce
mortality is rapidly adopted. Due to the quick adoption of new technological and
structural methods that reduce mortality, Stage I nations experience a fairly continuous
and relatively sharp decline in the mortality rate’ beginning with the first “medical”
advance.

However, in contrast to the fairly sharp and continuous decline in the
mortality rate, the fertility rate stays nearly constant during the period of medical
advances. This is because the theory assumes that cultural fertility patterns are deep
rooted, because the general public is probably unaware of the decline in mortality rates
until long after it occurs, and because even with the decline in mortality the majority
of the households in a Stage I nation are still likely to be in an excess demand
situation. In other words, they are seeking more children than they are able to bear.
The main consequence of this nearly constant fertility rate coupled with declining
mortality is Stage II of the demographic transition and the beginning of what many
have termed the “population explosion.”

Stage II of the transition starts when mortality declines become “fairly
continuous.” As with most aspects of the transition theory, there is really no definitive
criteria to judge the exact point at which a nation enters Stage II of the transition.
Nations in Stage II of the transition experience unprecedented population growth due
to the changing balance between birth and death rates. Sometime during Stage II the
roots and even the beginnings of industrialization are laid, however no precise
relationship between the development of industrialization and the stages of the
transition is discussed in the transition theory. Finally, by the end of Stage II the major
decline in the mortality rate has already occurred.

During Stage III, the fertility rate gradually declines toward a low-level
equilibrium with the new low mortality rate. The theory argues that it is right before a
society approaches Stage III that its households become cognizant of a significant
decline in mortality and especially infant mortality. With this new information in tow,
the households of a Stage III nation begin to see fertility as a rational and conscious
decision. According to transition theory, fertility is a rational decision in all population
stages. However, it is only in Stage III that fertility becomes a truly conscious and
individual decision for the majority of society. Yet, it is important to note that this in
no way implies that all members of society choose to limit fertility once it becomes a
conscious and individual decision. For any given Stage III household there may be
imperfect information problems or economic costs that impede fertility regulation.
However, by Stage III it is unlikely that the majority of a nation’s households will be
in an excess demand situation. In fact, one of the main characteristics of a Stage II1
nation is the possible existence of an excess supply of children.’
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Since excess supply is not merely an abstract entity, but a concept intricately
related to the socioeconomic structure of the society within which the households
under consideration reside, the correspondence between Stage III and the possible
existence of an excess supply of children should be noted. The phrase “excess supply”
states that at the price of children determined by socioeconomic forces the household
under discussion is able to achieve a family size in excess of its desired family size.
Hence, the idea of excess supply (and demand) hinges on price and thus on the factors
that are included in price. In our discussion, price will include the psychological,
temporal, and monetary costs of fertility control. However, these factors only become
important components of price after an excess supply situation has been achieved.

The fertility decline of Stage III clearly lags behind the mortality decline of Stage II. In
fact, in some imprecise way the mortality decline serves as a prerequisite for the
fertility decline (Notestein 1944) and the transition theory implies a causal relationship
between the two declines. It is only after the mortality rate declines and the traditional
socioeconomic framework changes that a nation can undergo the fertility decline
coinciding with Stage III.

The transition theorists argue that the socioeconomic environment of a Stage
III nation fosters societal trends that favor lower fertility to go along with the previous
mortality reduction. However, the theorists take another much more important step.
“The theorists of the demographic transition attribute the adoption of the new smaller
family ideal to the social and economic effects of the urban and industrial revolutions
of the nineteenth century (Teitelbaum 1984, p. 4).” Hence, transition theorists imply
that either a change in tastes for children relative to other goods or a change in the
price of children relative to other goods occurs in Stage III nations. Further, the
theorists argue that urban and industrial life lower the costs of contraception while
increasing contraceptive knowledge and availability. Hence, through multiple routes,
the demographic transition theory argues that urbanization and industrialization are the
major causes of the fertility decline associated with a Stage III nation. This association
between urbanization, industrialization, and fertility decline is the hallmark of the
demographic transition theory. Yet, unfortunately, the proximate causes through which
urbanization and industrialization affect fertility, such as education or occupational
structure, are noticeably lacking in the transition theory, as are urbanization's and
industrialization's associations with the proximate determinants of fertility itself
(fecundity, age at marriage, etceteras).

With the three-stage outline, the idea of a lagged causal relationship between
the mortality and fertility declines, and the idea of urbanization and industrialization
influencing the fertility decline, we have discussed what might be termed the three
maih points of the demographic transition theory. However, there are a few other
points that must be made before concluding our discussion of the theory.

First, central to the theory is the idea that the population explosion that begins in Stage
IT is caused by a decline in mortality under near constant fertility. A scenario in which
rising fertility is the main cause of the population explosion is ruled out by the theory.
In fact, the theory rules out any serious increase in fertility trends during this stage.
Second, the transition theory states that trends favoring fertility reduction “spread
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outward.” In other words, the conscious individual regulation of fertility begins with

the elites (usually defined by income) and spreads down through the classes. Further,
and more importantly, the theory states that fertility declines begin in urban areas and
only later spread out into the countryside.

Finally, the transition theory states that all its “tenets” have been uniformly
displayed across nations. While “there have been many local variations in the speed at
which the vital revolution has occurred,” transition theorists claim that “there has been
a rather remarkable uniformity in the direction and sequence of vital trends (Kirk
1946, p. 60).” Hence, the general outline and the tenets of the transition theory are
1(;laimed to hold for all industrialized European nations with the possible exception of

rance.

III. A CRITIQUE OF THE THEORY

As I will shortly argue and demonstrate, the demographic transition theory
has little predictive or explanatory value. However, the demographic transition theory
would still have importance if it merely told what actually happened to population
trends during the industrialization of Europe. In other words, if a significant mortality
decline did indeed precede a significant fertility decline, knowing that would be
valuable in itself. Unfortunately, the demographic transition theory does not even
prop;;rly describe a large minority of the population experiences of the developed
world.

' The demographic transition theory states that Stage I of an industrialized
nation’s population history consists of the following vital trends: a near constant
fertility rate, and a mortality rate only affected by large scale events such as wars,
famines, and epidemics. The latter statement about the mortality rate has held up
nicely in the face of scrutiny. Unfortunately, the statement about the near constant
fertility rate is blatantly false.

Standard demographic theory tells us that there are four main mechanisms
throqgh which the fertility rate can be changed: the percent married, the average age at
marriage, the age and gender structure of the population, and the marital fertility index
(Bongaarts). The last two factors do not seem to have played a major role in Stage I of
Fhe fertility history of a nation. However, the first two factors appear to be extremely
important to Stage I fertility trend changes.

It is now granted that the fertility of many Stage I populations actually
fluctuated greatly. Much of the pioneering work in this area was done by Professor
E.A. Wrigley in his studies of England. It appears that throughout history, fertility has
always been substantially an economic decision. Local periods of economic hardship
have tended to reduce fertility in many areas. A contracting job market might have
delayed a male's decision to marry or might have stopped him from marrying
altogether. During a period where apprenticeships were common for enterprising
young men, marriage was likely to be delayed.* During an era where it was common
for a young woman to live in the home of another as a “domestic aid” before her own
marriage, the age at marriage might be delayed (Wrigley 1985). After a few bad
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harvests in a row, the farmer might not be able to afford a dowry for his daughter.
These examples serve to illustrate that from the beginning of time fertility decisions
have been tied to economic conditions and that fertility could (and did) fluctuate
during a Stage I period.

Continuing within the three-stage framework, the next major tenet of the
demographic transition theory is the idea that there is a lagged causal relationship
between the fertility and mortality declines. The theory states that the major part of the
mortality decline occurs before the fertility decline and that the mortality decline is in
some way a prerequisite for the fertility decline. One of the best statements of this part
of the theory has been given by Ronald Freedman. “Most sociologists and
demographers would probably agree...that one of the two basic causes of the general
[fertility] decline was...a sharp reduction in mortality which reduced the number of
births necessary to have any desired number of children (F. van de Walle 1986, pp.
201-202).” In fact, while a lagged relationship between mortality and fertility has been
supported both theoretically and statistically, it is only in a small minority of cases that
the major decline in mortality actually preceded the major decline in fertility. Francine
Van de Walle's 1986 study illustrates that in general significant fertility decline
actually preceded significant mortality decline and that the general processes of
fertility and mortality decline usually occurred simultaneously.

Since significant fertility decline actually preceded significant mortality
decline the far majority of the time, it is implausible to think that mortality decline was
the most significant cause of fertility decline. However, many nations in the van de
Walle study have a statistically significant correlation between the dates of their
fertility and mortality declines. Hence, it is currently believed that both declines are
mainly caused by multiple exogenous factors, some of which might play a role in
stimulating both declines. This new idea represents the first major principle of current
transition theory.

Now that the fertility decline model of the demographic transition theory has
been brought to the forefront, it is time to discuss some of that model’s problems. Let
us start by noting that the fertility model calls for declines to be fairly continuous after
the advent of industrialization. In fact, urbanization and industrialization are seen as
being the major causes of the fertility decline.

Once again, this is not the case. First, during the early stages of
industrialization fertility has actually exploded in many areas. The best example of this
was in England (Teitelbaum 1984, Wrigley 1969). The reasons for this fertility
explosion at the advent of industrialization have been an active research topic over the
past few decades and the findings of this research have been incorporated into the
current transition theory.

There are at least two main reasons why there is a fertility explosion at the
beginning of most industrialization periods. First, there is a supply-side reason. The
coming of the urban-industrial complex brings with it many technological
improvements. These improvements can serve to decrease (particularly infant and
child) mortality and increase the health of prospective mothers. On both counts these
improvements will contribute to an increase in the natural supply of children.’ Since at
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the advent of industrialization (Stage I1) many people will be in an excess demand
situation, this increase in the natural supply of children raises completed fertility.
However, since there is also a time delay before most people will realize that they can
have more children, the increase in the natural supply of children even causes those
who might not be in an excess demand situation to have higher completed fertility.
Hence, on both counts the advent of the urban-industrial complex serves to increase
observed fertility (Nag, Bongaarts).

The economic changes that occur at the advent of the urban-industrial
complex serve to provide the second main reason why fertility increases at this period
of time, the demand-side reason. Soon after the beginnings of industrialization,
per-capita income generally increases. However, those who are living through
industrialization have no way of knowing whether this increase in income is
permanent or transitory. In the short-run time span immediately after the coming of
industrialization tastes are constant and the income increase is viewed as transitory by
most people. Since children are a normal good, the number of children demanded
might temporarily increase causing another reason for a surge in fertility at the advent
of industrialization.

This “two-sided” fertility explosion is even more important when one
remembers that the demographic transition theory states that the population explosion
that begins in Stage II is due to the decline in mortality. It is clear that this increase in
fertility at the advent of industrialization helped contribute to the population explosion
(Teitelbaum 1984). Further, since significant fertility declines usually preceded
significant mortality declines, it can be said that up until the late nineteenth century the

population explosion was generally due to fertility trends. In fact, at least in England,
it appears that fertility has long been the controlling factor in population trends and
that the short-run fluctuations in fertility demand are indeed important. “Both age at
marriage and the proportion never marrying changed very substantially and jointly
exercised what might be termed strategic control over population trends in
England...[into] the nineteenth century (Wrigley 1985, p. 5).” In fact, history shows
that fertility control through proportion married and age at marriage rates can be very
effective. In the late seventeenth century these factors combined to dampen English
population growth below replacement level (Wrigley 1985).

Evidence gathered since the formulation of the demographic transition
theory also indicates that “urbanization” and “industrialization” do not cause the
fertility decline associated with them in the theory. The example of England is the
most illustrative here since England was the first nation to undergo the industrial
revolution and since London was by far the largest urban metropolis. However, even
though England had an industrialized economy by the early 1800s and even though
she had the beginnings of the first “modern” economy by the late 1800s, England did
not experience a significant marital fertility decline until 1894.° In fact, England is a
perfect example of how industrialization can increase fertility. The economic
prosperity of the mid-Victorian period (1850-1875 approximately) caused people to
adopt a “good times attitude” and have more children in the face of short-run income
increases. For many countries tested, urbanization and industrialization have little or

.
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railroads and transport systems reached every part of the country by the time of the
English fertility decline. Much of Germany, on the other hand, could accurately be
described as “uncharted territory.” It is this type of development that allowed England
to experience a homogeneous fertility decline. This fact has not been lost upon

researchers.
Partially due to the seeming importance of factors such as communications

in the English fertility decline, modern theorists have begun to look for links between
fertility decline and proximate variables such as education and literacy. These
correlations have often been statistically significant, but they introduce even more

problems into the picture. First, there is the problem of measurement.
A variable such as education is troublesome to measure. Perhaps one should

take into account years in school. Then, questions arise as to whether or not there is a
true educational difference between say five and six years in school, whether a year in
private school should count as much as a year in public school, and whether two
fifth-graders, one with an A-average and one with a C-average, really can be said to
have attained the same “education.” Further problems arise when we consider the fact
that what one gains from an education that affects fertility might as easily be gained
through the workplace.

In addition, problems arise when we try to decide what it is about education
that might affect fertility. Fertility can be affected by the increased time one spends in
school, by attitudes that one gains from the educational environment, by the larger
salary gained through education, or through a myriad of other factors (Michael). In
short, even after one moves from a measure such as urbanization to a “smaller”
measure such as education, the causes of fertility decline do not become much clearer
and the correlations are nearly as ambiguous in interpretation.

IV. THE EASTERLIN SYNTHESIS

This measurement and definition problem helped lead to the Easterlin
synthesis literature. Realizing the problems of measurement and definition, this
literature aims for a general descriptive narrative. Further, realizing the problems of a
demand-oriented model, such as Professor Gary Becker’s New Home Economics'', the
synthesis literature aims to account for supply, as well as contraception constraints. Its
broad descriptive powers are nearly as general as those of the initial demographic
transition theory. However, the Easterlin synthesis is valuable in that it seems to
properly explain what actually occurred during the European demographic transition.

) The synthesis involves the supply of children and the demand for children,
as well as the monetary, temporal, and psychological costs of fertility regulation. Its
statement is simple. Throughout most of history any given nation's households are in
an excess demand situation with regard to the “market” for children. During this
situation demand-side factors are not the main limiting factors of fertility. Fertility is
mainly limited by supply-side factors such as health and medical care.

Over time, due to changing socioeconomic and cultural (SEC) factors, the
potential supply of children goes up. However, when this happens households are
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Through the framework of the diverse SEC environments that have
coincided with historical vital rate declines many factors have played a role in
stimulating the declines, including the sometimes overlooked areas of government
policy and political institutions. However, while specific SEC environments may vary
greatly, there are specific variables that are generally significant factors in causing a
“demographic transition,” although these variables are not always of equal importance
in each circumstance. These variables are most easily identifiable as part of an
urban-industrial complex; however, they do not need either large cities or large-scale
industry to manifest themselves. They are more products of “cultural modernization”
than they are of either urbanization or industrialization. Identifying these proximate
variables and their relative significance stands at the heart of current research.

Current transition theory further states that the decision to have a child
represents a microeconomic decision of an individual household in which the concepts
of supply of children, demand for children, and the costs of fertility regulation, all play
a role. This decision is greatly affected by outside factors as well as internal
constraints. This emphasis on the microeconomic decision making framework is very
distinct from the emphasis placed on aggregate norms by the demographic transition
theory.

Finally, current transition theory states that there is a somewhat definitive
threshold at which impediments to fertility regulation are overcome. However, even
after the SEC framework for this threshold is laid, there might be a need for some
“exogenous shock” before the threshold will kick into effect.'® Also, even after the
general threshold is passed, it is still expected that “elites” will briefly lead the fertility
decline (Wrigley 1969).

We now have some ideas as to why the demographic transition occurred as
well as some ideas of what the transition entailed. When we take note of what occurred
during the demographic transition, it becomes apparent that as far as we have come,
we have not yet done an outstanding job of explaining the proximate causes of fertility
decline. With the general framework of the Easterlin synthesis as its reference,
contemporary research has finally begun to truly investigate the most proximate causes
of fertility declines. Before now research has generally been concerned with motives at

the expense of means.
V. THE DIFFUSION OF INFORMATION

In his review of historical fertility declines Ansley Coale identified three
main conditions for fertility decline. First, fertility must be within the calculus of
conscious choice. Second, effective techniques of fertility reduction must be known
and available. Third, reduced fertility must be perceived to be advantageous (Coale
1973). While these factors have been widely accepted by the field, theoretical
speculation and practical research has been concerned with motive rather than means
(Cleland and Wilson). Hence, we have ideas that credit urbanization and
industrialization with creating the motives for Coale’s criteria to be adopted, but we
are still unsure of the actual means by which Coale’s criteria come to be adopted. The
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be applied to individuals who depart from customary practice, reflecting the existence
of group norms, with the norms themselves evolving as group members come to adopt

innovative behavior (Montgomery and Casterline).
Cleland and Wilson have verified that the conditions necessary for diffusion

to occur are satisfied by pre-transition nations. Hence, we now need to examine how
diffusion occurs. Diffusion often occurs through two main pathways communication
networks and the mass media. Communication networks are closely tied to reference
groups and involve both oral and written correspondence. Mass media pathways

involve means such as television, radio, and newspapers.
Research has begun focusing on both areas, but fertility research has yet to

have significant findings with respect to mass media pathways. A study of Taiwanese
fertility has given pioneering insight into how communications networks work. In fact,
the Taiwanese family planning program was set up with a diffusion objective in mind
since Taiwan’s national family planning program was preceded by a localized program
that illustrated the benefits of diffusion (Montgomery and Casterline).

In the Taiwanese program home visits by health care workers aimed at
stimulating discussion between friends, neighbors, and relatives. Further, group
meetings were purposely designed to have discussion components to them. Finally,
letters and posters were aimed at provoking further discussion. Montgomery and
Casterline have run complex statistical regressions that have testified to the likely
importance of these attempts in accounting for the rapid national fertility decline.

However, the Taiwanese study poses complex unresolved questions. It is
still unknown whether social heterogeneity impedes or accelerates diffusion. To wit,
one would expect that greater homogeneity would be a boon to diffusion. One might
assume that people are more likely to listen to the opinions of those most like
themselves and those they are closest with. However, the Montgomery and Casterline
study concludes that social heterogeneity actually aids diffusion. Further, this idea is
not without theoretical support. In a seminal research paper of sociology, “The
Strength of Weak Ties” by Mark Granovetter, it has been argued that “weak ties”
actually accelerate diffusion. This idea is based on the fact that large social structures
beyond the control of individuals usually determine who people come into contact

with. Hence, if people do not chose who they come into contact with and thus who can
potentially influence their opinions, we might expect that diffusion is more likely to
occur if they come into contact with diverse opinions. Thus, we might expect that
diffusion and a dynamic of changing ideals is more likely to be associated with a

heterogeneous society than a homogeneous one.
This last point about ideals begs a major question. What exactly is diffusing?

Are we talking about goods, knowledge, or preferences? The answer is that we are
talking about all three.

It seems that during the beginning of a fertility transition we are talking
about the diffusion of goods and knowledge. Right before the threshold of a fertility
transition, there is an excess production of children relative to what is demanded due
to a lack of contraception, a lack of knowledge of what contraception is available, and
a lack of ability to put fertility within the framework of conscious choice. The fact that
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model type will be based upon the idea that the diffusion of information is proximately
related to the marital fertility decision. Indeed, right from the definition of diffusion
we should be able to grasp its importance in determining the context for the household
decision making framework. “Diffusion exists when the adoption of innovative ideas
(and corresponding behavior) by some individuals influences the likelihood of such
adoption by others (Montgomery and Casterline, p. 458).”

Since both model types will be examining the effects of their respective
independent variables on a proxy for marital fertility, by using the same dependent
variable in both models we can make comparisons between the alternative models. As
this ability is highly desirable, in our analysis we will incorporate the same dependent
variable into both models by utilizing the same historical situation (country and time
period) in both models. This specification rule greatly limits the number of data sets at
our disposal. For model estimation we need a nation that has continuous historical data
for a demographic transition period and that can also provide good independent
variables for both standard and diffusion models of fertility change.

England provides such data, although some imperfections still remain.
Further, England provides a unique opportunity since it has a relatively homogeneous
culture and hence allows us to minimize worry about the effects of regional cultural
differences on fertility. Finally, our models will examine data from each of the seven

census years during the period from 1851 to 1911. This period encompasses the major
historical decline in English marital fertility. This fact has been brought to our
attention through the work of the Princeton Fertility Project. “From the middle of [the
nineteenth] century to the 1930s both mortality and fertility levels declined by about
50 percent (Teitelbaum 1984, p. 5).” Further, the Project notes that the far majority of
the fertility decline occurred prior to the outbreak of the first World War.

1. MODELS
The Standard Demographic Transition Theory Models

It has long been believed that the key elements influencing marital fertility decline are
urbanization, industrialization, and lagged infant mortality (Kirk 1946). Hence, the
standard model states that:

MF =f{ (U, I, IM)
where MF = marital fertility, U = urbanization, I = industrialization, and IM = lagged
infant mortality. This model predicts a negative relationship between marital fertility
and urbanization, a negative relationship between marital fertility and industrialization,
and a positive relationship between marital fertility and lagged infant mortality.

Most often, the negative relationship between marital fertility and
urbanization is justified by the following reasoning. As urbanization increases people
become members of a more modern society in which new goods and a new mind set
play into the decision making framework of marital fertility. These new factors serve
to raise the economic cost of children relative to other goods. The idea that
urbanization increases communication, and hence speeds fertility decline and “fertility
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where the number of people residing in towns is calculated using the areas enumerated
as towns by the Census of the given year. In other words, the urbanization ratio is the
number which would commonly be referred to as the percent of the total population
residing in urban areas.
For “infant mortality,” we will appeal to an infant mortality rate defined by the
~ following equation:
((number of deaths under one year) / (number of live births)) X 1000
where live births equals total births minus stillborn births. In other words, the infant
mortality equation measures infant deaths per 1,000 live births."?
When trying to obtain a proxy for industrialization, we run into a problem.
Since it is not clear what sectors comprise “industry” and since the specific method by
which industrialization affects fertility is theoretically vague, we cannot easily come
up with a measure of industrialization. One solution to this problem is to devise a
proxy that represents the antithesis of industrialization. An obvious possibility is
agriculture. The jobs included in the agricultural sector are defined by the Census and
historical statistics of this sector exist. Agricultural employees are defined as people
whose occupations are mainly engaged about either land or animals.

While this “well-defined” property of agriculture makes it an attractive
variable, it is still unclear whether agriculture represents the foil of industry. In trying
to address this problem we again come across anxiety since the process by which
industrialization affects fertility is not well delineated. If “industry” is viewed as huge
factories and mass corporations and “agriculture” is viewed as the family farm, it
seems likely that agriculture is the antithesis of industry. Further, under such a
situation, there are theoretical reasons to expect that agriculture would have effects in
opposition to the expected negative effects of industrialization on fertility.

On the family farm children are not only “consumption™ goods for their
parents, but also production goods. From an early age children living on the family
farm help in the running of the farm. Hence, under such a situation a child may
actually bring positive accounting benefits to the farm in addition to the positive
economic benefits he or she brings as a consumption good.

However, the family farm system was no longer the usual agricultural
system in England by 1851. Having started in localities as early as the 1500s and being
well completed by 1800, the process of enclosure turned English farms into vast
capitalist corporations owned by a rich elite and worked by a salaried laboring class.

The early completion and hardships of enclosure have been observed by economic
historian K. D. M. Snell in his seminal work on enclosure. “Real wages still fell after
about 1780 (by which time enclosure was largely completed). Their fall is significant
when seen in the context of rising productivity (p. 224).” In other words, after
enclosure the farming industry was more profitable, but the laboring farmers actually
had lower real earnings.

Hence, there was no longer any innate production-side benefit for the
agricultural laborer to have children. The children were not guaranteed jobs on the
farm and were less likely to be a monetary boon to their “agricultural” parents. Hence,
an urban child with the opportunity to work in the factories would have been as likely
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period represents the highest reliably recorded historical fertility rates. Hence, the
marital fertility index is a ratio between the fertility of a given population and “natural
fertility.”'®
The maximal fertility schedule of the Hutterite population is determined

after discovering maximum age-specific fertility rates for each five year interval of a
female’s childbearing years (15 to 50). In other words, the natural rate accounts for the
fact that the average twenty year old woman can physically have more births than the
average fifty year old woman and hence accounts for the age distribution of the female
population. The maximal fertility schedule tells us that the average Hutterite woman,
who marries at age 20 and remains married until age 50, will have 10.9 births. This
number is a useful benchmark since research shows that a representative female from
our data set begins reproducing around twenty years of age.

The defining equation of the marital fertility index is:

I, =B/ 0 F(a) M(a) da

where I, is the marital fertility index, By, is equal to the average annual number of

legitimate births in the ten-year period surrounding the census, F(a) is the rate of

childbearing of married Hutterites at age a, and M(a) is the number of married women

of age a.
Hence, the marital fertility index accounts for the age distribution of the
population and also makes explicit allowance tor the effect of nuptiality on fertility.
Yet, as can be seen from the definitions above the index is not a perfect measure of
marital fertility. The most obvious drawback of the index is that it measures births as
opposed to surviving births. In other words, it is not really telling us the number of
“children” people have, but the number of births that were required for them to have
their children.
However, even with problems such as these, our marital fertility index is
likely the most reliable index that can be constructed using the available data. The
index will illustrate the general patterns that we are seeking to investigate. Further, it
takes the all important step of correcting for the effects of nuptiality, thus
distinguishing changing trends in marital fertility.

We are now ready to specify the functional form of our “standard”'”
demographic transition models, both with and without agriculture. In choosing a
functional form, we must beware of theoretical considerations. Since we have no
theoretical justification for any given functional form and since tests have shown
linearity to prevail, we will employ a linear functional form."

Second, we must pay attention to the type of data available. We are fortunate
enough to have both time-series and cross-sectional data. This data includes
observations of all the variables across 36 administrative counties' for the census
years 1851, 1861, 1871, 1881, 1891, 1901, and 191 1.2 As theory gives us no reason
to expect the effects of any independent variable to change over time, we elect to

group the data from the seven census years together.

While the variation of coefficients across time is inexplicable given current
theory, we might still want to account for factors specific to individual counties.
Hence, we want to create a model in which these effects can be absorbed into "error"
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and should have lower marital fertility. In other words, we expect a negative
relationship between density and marital fertility. The density variable is particularly
interesting because it likely measures some of the same effects as urbanizatiozr;, but
unlike urbanization is a proximate variable with sounder theoretical backing.

While there are numerous other variables that sound good in theory, the
available data provides few variables that can be realistically used as proxies for
information exchange. However, there does exist another theoretically intriguing
proxy for information exchange that is continuous across place and time. This variable
is the percent of the people living in a county who were born there. This variable is
defined as the number of residents of county i who were born there divided by the
number of residents of county i. We will call this variable “incounty.” If incounty is
high, then relatively few people born outside of the given county reside there. If
incounty is low, then many people residing in the given county were born outside of it.
Hence, we would expect a low incounty measure to produce a high rate of information

diffusion since many people residing in the county have been exposed to the ideas of

other localities. Thus, we expect incounty to have a positive relationship with marital

fertility.
These two variables appear to be the only proxies that can be gleaned from
the available data that have reasonably strong theoretical ties to information diffusion.
Hence, we now can specify the functional form of our diffusion model. The model will
utilize the same dependent variable as the standard models. Further, it will have a
linear functional form since when a variety of forms were tested linearity prevailed.
Finally, for reasoning similar to that used earlier, our diffusion model will also be of
the fixed-effects variety. The model is defined by the equation:

Y =by+ b X + b Xy +vj+ e

where Y = marital fertility, X, = density, X, = incounty, v represents the vector of
dummy variables defined earlier, j refers to a specific county, t refers to a specific time
period, and e represents an error term. Again, we will also run a non-fixed-effects

model for comparison purposes.

The "Complete” Models

While we can gain much information from the paradigms already delineated,
it seems prudent to combine our frameworks to create a third type of fertility model.
Such a model will provide us with even more insight and its statistics can be used for
significance and relative importance comparisons between all of our independent
variables. There will be two complete models, one with agriculture and one without
agriculture. The core independent variables for the complete models will be
urbanization, lagged infant mortality, density, and incounty. The dependent variable
for these models will again be the marital fertility index. Finally, for comparison
purposes we will again run both pooled cross-sectional and pooled fixed-effects

formats of each model.
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IIl. MODEL ESTIMATIONS

model with agriculture, a standard model without agriculture, a diffusion model, a
complete model with agriculture, and a complete model without agriculture.
Additionally, each of these models will take on two functional forms, a fixed-effects
format and a pooled cross-sectional format. The pooled cross-sectional models, from
the standard model with agriculture through the complete model without agriculture
(as listed above), will be referred to as models 1-5 respectively. The pooled
fixed-effects models will be numbered 6-10 respectively.

The data set used in our estimations will be pooled together from all the
census years because we do not expect the variable coefficients to vary across time. In

negative relationship between urbanization and fertility, a negative relationship
between density and fertility, a positive relationship between infant mortality and
fertility, and a positive relationship between the incounty variable and fertility.
We expect a negative relationship between agriculture and fertility, but our theo,
support for this relationship is a bit ambiguous.

Finally,
retical

Pooled Cross-Sectional Models

All the pooled cross-sectional models (1-5) yield parameter estimates for
agriculture, urbanization, and infant mortality, that are significant at the one-percent
level Hence, our hypotheses about the relationships between these independent
variables and marital fertility are consistent with our results. It should be noted,
however, that for reasons discussed at the end of this section, models which do not
utilize agriculture as an explanatory variable are uniformly preferred,

Unlike our standard variables, in the pooled cross-sectional framework, our
diffusion variables generally do not yield statistically significant parameter estimates.
In fact, the only case of a diffusion variable producing a significant parameter estimate
(at any reasonable confidence level) in a pooled cross-sectional framework involves
the incounty variable of Model 3. Its parameter estimate is consistent with our

hypothesis at the one-percent level.

Yet, we may gain some comfort from the fact that the signs of the diffusion
coefficients are always consistent with our hypotheses, and from the observation that
the F-value for the Joint significance of the entire model is significant at the

one-percent level throughout models 3-5. Still, the pooled cross-sectional estimates of
our diffusion variables cast s

Pooled Fixed-Effects Models
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agriculture variable, its fixed-effects format, its inclusion of all the theoretically

variables, and its high adjusted r-squared (0.55).
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IV. CONCLUSIONS

We have made several discoveries.

Both the pooled cross-sectional and the pooled fixed-effects standard models
suggest that urbanization and lagged infant mortality were likely influences on marital
fertility in England during the period of the English demographic transition.
Specifically, we might generalize that urbanization (lagged infant mortality) should be
expected to have a negative (positive) influence on fertility.

Further, both forms of the standard models tell us that agriculture may have
had a negative influence on fertility throughout the period in question. While to wit we
might expect agriculture to positively influence fertility, based on the arguments
presented in Part II of the agricultural situation in England during the time period
under consideration, it seems that a negative theoretical relationship between
agriculture and marital fertility is possible. Additionally, due to measurement problems
and a questionable association between the “negative hypothesis” and the specific
proxy employed for “agriculture,” findings involving the agriculture variable should
be viewed with caution. Caution should be further stressed due to the relative
unimportance of agricultureOs standardized beta coefficient, the robustness of which is
supported across all models. Yet it is important to note that the significant results for
all of our standard transition variables (including agriculture) hold across all models.

In both forms of the diffusion model, our variables are jointly significant.
Further, with the exception of the density variable in Model 3, all variables are
individually consistent with our hypotheses at the one-percent level. The idea that
density exhibits a negative relationship with marital fertility while incounty exhibits a
positive relationship with marital fertility is thus supported. These discoveries, as well
as the individual and joint significance of the diffusion variables observed in our
fixed-effects complete models, lend credence to the idea that the diffusion of
information plays an active role in influencing marital fertility decisions.

The fact that our pooled cross-sectional complete models failed to show
statistical significance for our diffusion variables plausibly indicates the importance of
accounting for regional differences. Since the fixed-effect complete models produced
both significant individual and joint scores for the diffusion variables, we are reminded
of the important and hard to measure role that local peculiarities play in the marital
fertility decision making framework. Indeed, the fact that the diffusion variables
showed statistical significance in the complete model only when regional differences
were allowed to be absorbed by dummy variables, underscores the idea of diffusion
itself. Diffusion occurs in discrete areas and through discrete reference groups. The
fact that the standardized beta coefficients for our diffusion variables were similar to
those of our standard variables in the fixed-effects complete model without agriculture
further underscores the importance of diffusion in affecting the household decision
making framework when diffusion is appropriately reckoned.

While all findings should be continuously retested using new data, the data
available from the English demographic transition yields support for the idea that the
diffusion of information has significant effects on the marital ferfility decision making
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framework. While the variables used might not be perfect proxies for diffusion, they
still garner support for theoretically sound diffusion theories. This point should be
underscored by the fact that England is a relatively homogeneous society and .that we
would expect diffusion to be accelerated by heterogeneity. Hence, since the h}stor}c§il
data from England is consistent with our theories of the diffusion of information, it is
ever the more likely that other, more heterogeneous, data sets will support our
hypotheses.

1 Natural fertility refers to the maximum completed fertility that is biologically
possible. . o
2 By mortality rate we will assume the likelihood of a child not surviving to .
adulthood. However, it should be noted that many medical advances lower multiple
age-specific mortality rates. This is especially likely when the advances are not
specifically directed at infants or the aged. .

3 For a discussion of the excess supply concept see Easterlin 1978 or Easterlin and
Crimmins 1985.

4 While under modern conditions we might consider, say, a five year delay in the age
of a male at marriage unimportant to fertility trends since it is the woman whose
reproductive period is naturally constrained to a very limited time span, in a Stage |
nation this delay could significantly affect fertility trends since the male would be
likely to have his reproductive span limited by a relatively shorter life span. ‘

5 Natural supply refers to the amount of children a given mother can produce in the
absence of fertility control and it represents a biological capacity which is influenced
by the socioeconomic structure of the mother’s society. o

6 “Significant” refers to significance as judged by F. van de Walle's (1986) criteria.
However, other judgments end up at similar dates. For example, see Teitelbaum 1984,
pp. 220-221. "

7 For examples of such regressions and their results, see the various individual couptry
population studies published by Princeton University Press, most of which appear in
the references.

8 For a discussion of the beginnings of the fertility decline in France, see E. van de
Walle 1978.

9 This refers to a medium size geographic region distinguished by the French census.
10 As will be discussed later, urbanization is not really a good term to use to describe
the influential factors at work.

11 Becker’s new home economics represents a theoretical literature that assumes
families are able to attain the number of children they desire and assumes away
conti'accption constraints. In other words, it is a demand-oriented model that is defunct
when supply is constrained.

12 For example, SEC factors may contribute to lower demand by raising the cost of
children through increasing the value of the mother’s time outside the home.

13 The threshold and the SEC trends associated with it in one country need not be the
same as those of other countries.

14 For a discussion of this concept see Teitelbaum 1984, Conclusions.
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15 For 1841, 1851, 1861, 1871, and 1881 the infant mortality rate used is comprised
only of male births and deaths. The continuity and trends observable in the total infant
mortality rate seem to be mirrored by the male infant mortality rate and hence this fact
should not distort our findings.

16 While the choice of the Hutterites as our reference population is fairly arbitrary, it
is important to note that the inclusion of the Hutterite fertility schedule does not
simply represent the division of fertility by a constant. Since the schedule is
age-specific, the inclusion of the Hutterite schedule helps us account for the age
distribution of the English population across time periods.

17 Standard is in quotations to recognize the fact that we are testing variant forms that
serve as proxies for the ideas of the standard demographic transition theorists.

18 Tests involving the qQuadratic, semi-log, and double-log functional forms, were run
and the linear form consistently prevailed.

19 There are 43 administrative counties in England. The counties of Middlesex,
Surrey, Kent, London, East Riding, West Riding, and North Riding, were excluded
from the data set. The available data was able to yield neither reliable nor continuous
data for these counties.

20 The infant mortality rate included in any given year is lagged. In other words, the
data for Sussex for 1851 includes the infant mortality rate for Sussex for 1841.

21 Keeping the data sets separate by year would create a regression equation for each
year and thus would allow the coefficients to vary across time.

22 If we defined a dummy variable for all 36 counties then each county observation in
time would have 35 dummy variables equal to zero and one dummy variable equal to
one. In such a model the dummy variables would sum to one in every observation and
hence we would have strict multicollinearity. Such a model would produce worthless
estimation results.
23 Yet, we must note that the density variable is imperfect since it takes account of
effects on fertility that are independent of information diffusion.
24 All estimation results can be found in Table 1.
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