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Abstract

Using retrospective birth history information collected in a nationally representative sam-

ple survey in China in 2001, the proposed study aims to identify the causal effect of changes

in infant mortality pattern on women’s fertility behaviors. The rapid spread of the highly

effective prenatal care service during the 1970s and 1980s in China, which accounts for a sig-

nificant proportion of the continuous decline in infant mortality during the same period, creates

an opportunity to tackle the endogeneity in the relationship between the mortality and fertility

changes. Because prenatal care can drastically decrease the risk of infant mortality but does not

directly influence fertility, prenatal care use can be used an instrument to estimate the causal

effect of infant and child mortality on women’s fertility preference and fertility behavior. Such

knowledge may be the key missing link toward an integrated evolutionary explanation of the

demographic transition.

Demographic transition, the process through which a population changes from a high-mortality

and high-fertility state to a low-mortality and low-fertility state, has attracted a great deal of atten-

tion in the past. Various explanations for this process have been proposed, including the intra-

household wealth flow explanation, modernization and urbanization explanation, and the empow-

erment of women explanation (Harris and Ross, 1987; Caldwell, 1976; Jejeebhoy, 1995; Sanderson

and Dubrow, 2000). The transition first occurred in Europe and then gradually spread to other parts
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of the world. The demographic transition is particularly interesting from an evolutionary perspec-

tive. The fact that people in an increasing number of societies worldwide voluntarily reproduce

at a lower level rather than maximize their reproductive success poses a major challenge to evolu-

tionary theories (Borgerhoff Mulder, 1998). In fact, some social scientists identified this puzzling

trend as the ultimate challenge to the evolutionary explanation of human behaviors (Vining, 1986).

The demographic transition puzzle has two different aspects: (1) Why do people choose to

have fewer children than they could? (2) Why do high status people have even fewer children than

low status people? Much research attention has been devoted to the relationship between status

and number of children (Hill and Reeve, 2005; Huber et al., 2010; Mace, 2000; Milot et al., 2011;

Kanazawa, 2003; Perusse, 1993). In the current research, I will focus on the question of why

people choose to have fewer children than before.

Carey and Lopreato (1995) proposed the argument that (1) natural selection favors fertilities

that meet and only slightly exceed corresponding mortalities, and (2) a “two-surviving-children

psychology” has evolved among humans. In other words, fertility tracks mortality to ensure that

at least two children will survive to reproductive age. In the past, when mortality was high, many

more than two childbirths were required to ensure two surviving children. As the mortality level

continues to decline, fewer and fewer childbirths are required to achieve the same goal. Some

researchers are not comfortable with the two-surviving children psychology claim (Sanderson and

Dubrow, 2000), but the general idea that fertility tracks mortality, especially infant mortality, seems

intuitively appealing. In fact, the idea that fertility tracks mortality has a long history in demogra-

phy. Empirical evidence, which mainly came from historical demographic records from European

countries in the past few centuries, however, has been mixed (Matthiessen and McCann, 1978;

Van de Walle, 1986).

As informative as these studies are, they are all observational in nature and subject to endo-

geneity bias. For example, an observed positive association between fertility and mortality may

suggest that (1) fertility is influenced by mortality, (2) mortality is influenced by fertility, or (3)
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mortality and fertility are both influenced by the same set of other factors. As Penn and Smith

(2007) demonstrated, childbirth incurs fitness costs on both men and women, especially women,

and each additional childbirth is associated with increased mortality for both mothers and infants.

Without experimental manipulation, it is difficult to establish a causal relationship from statisti-

cal associations. The inherent weakness in observational design can at least partially explain the

mixed results reported in previous studies. The critical first step toward establishing a sound causal

knowledge regarding the relationship between mortality and fertility suggested by Carey and Lo-

preato (1995) is to identify exogenous mortality change that cannot be attributed to differential

fertility behaviors or any fertility determinants.

Angrist et al. (1996) identified five assumptions under which an instrumental variable method

can be used to extract local average treatment effect (LATE) of the treatment of interest, including

the stable unit treatment value assumption (SUTVA), the ignorable assignment assumption, exclu-

sion restriction assumption, the nonzero average causal effect of the assignment on the treatment

assumption, and the monotonicity effect assumption.

Infant mortality has been declining in China since the early 1950s, with the only exception dur-

ing the Great Leap Forward Famine period. Such a secular decline in infant mortality in China was

at least partly driven by the increased supply and utilization of prenatal care (Song and Burgard,

2011). Prenatal care use can be used as an instrument to identify the causal effect of infant mortal-

ity on people’s fertility intention and behaviors because it meets all five assumptions outlined by

Angrist et al. (1996): the SUTVA is met because the death of other people’s children is unlikely

to influence individual’s fertility decision; the ignorable assumption is met conditionally on edu-

cation and urban-rural status, as suggested by Song and Burgard (2011); the exclusion restriction

assumption is clearly met because prenatal care reduces infant mortality but has no direct effect

on fertility decision; the highly significant effect of prenatal care use on infant mortality means

that the nonzero average effect of Z on X is also met; monotonicity assumption is met because

prenatal care use only decreases infant mortality, not increase it. With these assumptions in place,
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an instrumental variable approach, as depicted in Equations (1) and (2), can be used to identify

such causal effect.

Zi = α0 +α1Xi +δi (1)

Yi = β0 +β1Zi + εi (2)

Two dependent variable Y will be investigated in this study, including (1) the number of chil-

dren each woman ended up having (i.e., fertility behaviors) and (2) the total number of children

each woman wanted to have (i.e., fertility preference). The endogenous causal explanatory variable

X refers to whether any of the children a woman gave birth to died at infancy, and the identifying

instrument Z refers to whether the selected woman ised prenatal care or not. All of the information

required to estimate such a model, infant mortality, childbirth, and medical prenatal care use is

available in the 2001 National Reproductive Health and Fertility Survey, which is of high quality

and has been used in a number of papers (Song and Burgard, 2011; Song, 2013).
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