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1. Introduction 

Gary Becker’s theory of fertility (worked out in papers published over at least 3 decades starting in 1960) 

had three main features: (1) he treated the preferences of parents as fixed, and therefore ruled out 

explanations of fertility behavior that relied on changes in social or personal preferences regarding 

family size; (2) he incorporated the time cost of raising children, and particularly the time cost incurred 

by women; and (3) he assumed that both the quantity and the quality of children were normal goods in 

the utility functions of parents. These components continue to be the hallmarks of economic theories of 

fertility. In this handout we look at the implications of (1) and (2). We leave aside the quality-quantity 

tradeoff, which we will discuss in class.1 

 

2. Review: Maximizing utility subject to a budget constraint 

In Ec 1 you looked at how a household allocates income 𝑌 between 2 goods (e.g., food and non-food). 

Here we do the same thing, using a budget line to represent the combinations the household can afford 

given its income, and indifference curves to represent the utility it gets from alternative choices. We will 

then use the same elements to analyze fertility behavior. 

Figure 1 shows the household’s choice of food and non-food according to standard consumer 

theory. If we assume the household spends all of its income, then the quantities demanded have to lie 

on the solid budget line, which is given by 

 

 𝑌 = 𝑃𝑁𝐶𝑁 + 𝑃𝐹𝐶𝐹. (1) 

 

If we put food consumption on the x-axis and non-food on the y-axis as in Figure 1, the household’s 

budget line takes the form 𝐶𝑁 = 𝑌 𝑃𝑁⁄ − (𝑃𝐹 𝑃𝑁⁄ ) ∙ 𝐶𝐹 .  This is a downward-sloping straight line, with a 

y-intercept given by the household’s real income measured in non-food goods (𝑌 𝑃𝑁⁄ ) and a slope given 

by the negative of the relative price of food in terms of non-food, −(𝑃𝐹 𝑃𝑁⁄ ).  

The household’s preferences (its utility function) are represented by a set of non-intersecting 

indifference curves that show combinations of food and non-food that yield constant levels of utility. 

Figure 1 shows two such curves. All indifference curves are downward-sloping and, because of 

diminishing marginal utility, concave to the origin. Utility is constant along each indifference curve, and 

utility increases as you move onto higher indifference curves (moving northeast in Figure 1). 

 The household’s utility-maximizing choice takes place at the one possible point of tangency 

between an indifference curve and the budget line – because this choice clearly yields the highest level 

of utility the household can afford. In Ec 1 you (probably!) used this framework to analyze how the 

demand for individual goods and services responded to changes in the household’s income or the prices 

of those goods or other goods. Figure 1 shows the impact of an increase in the price of food, holding 

income and the price of non-food constant. The indifference curves are unchanged by market changes 

that alter income or prices, so the analysis simply involves finding the new point of tangency. The impact 

of differences in preferences on consumption behavior can be captured by tilting the indifference curves 

towards the more preferred axis, and then re-doing the analysis to find the new tangency points. 

                                                           
1 Becker originally measured quality as parental expenditures per child, and later as the child’s lifetime utility. On 
the quantity/quality tradeoff, see M. Doepke (2015) “Gary Becker on the Quantity and Quality of Children” Journal 
of Demographic Economics 81(1), pp. 59-66. For an overview of Becker’s work, see his 1992 Nobel lecture 
https://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1992/becker-lecture.pdf.   

https://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1992/becker-lecture.pdf
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3. Men’s wages, women’s wages, and fertility choices 

Becker developed what has become known as the neoclassical theory of fertility behavior by treating 

fertility as a utility-maximizing choice of parents with given preferences. He started with the assumption 

that parents derive utility from having children, just as they do from consuming goods and services (a bit 

jarring, no?). He assumed that children are normal goods – which implies that holding the price of a 

child constant, a household with higher incomes will want more children. Given this starting point, he 

faced a daunting challenge: the data suggest that fertility falls rather than rises as per-capita incomes 

rise. How can this be consistent with children being normal goods?  

Here we illustrate one of the key insights of the neoclassical theory: that the fertility decision 

depends on the opportunity cost of parents’ time “at the margin”, leading to a potential difference 

between how fertility responds to changes in male and female labor market opportunities.2 There are of 

course many other determinants of fertility consistent with a neoclassical (utility-maximizing) approach. 

To see how the opportunity cost of time enters, we have to unpack income into non-wage income (𝑌0) 

and wage income. We will assume for simplicity that there is a father and mother, and that each parent 

can allocate (say) 60 hours a week either to earning a market wage or to taking care of kids. Each child 

requires ℎ hours a week of the parents’ time. Any time not spent taking care of children is spent earning 

a market wage. If we assume that the male head spends ℎ𝑀 hours taking care of each child (so that the 

female must be spending ℎ − ℎ𝑀), then the household’s budget constraint is 

  

 𝑌0 +𝑤𝑀 ∙ (60 − ℎ𝑀 ∙ 𝐾) + 𝑤𝐹 ∙ (60 − [ℎ − ℎ𝑀] ∙ 𝐾) = 𝑝 ∙ 𝐶 + 𝑞 ∙ 𝐾. (2) 

 

where 𝑞 is the financial outlay required to support each child.  

Suppose that 𝑤𝑀 > 𝑤𝐹, and to make things really simple suppose that the household can hire in 

as much female labor as it wishes. Then the utility-maximizing choice will always be ℎ𝑀 = 0 (why?). In 

this case, the budget constraint takes the simpler form 

 

 𝑌0 + 𝑤𝑀 ∙ 60 + 𝑤𝐹 ∙ (60 − ℎ ∙ 𝐾) = 𝑝 ∙ 𝐶 + 𝑞 ∙ 𝐾 (3) 

 

or, gathering the terms involving 𝐾 on the right-hand side, 

 

 𝑌0 + (𝑤𝑀 +𝑤𝐹) ∙ 60 = 𝑝 ∙ 𝐶 + (𝑞 + ℎ ∙ 𝑤𝐹) ∙ 𝐾. (4) 

 

Compare (4) with (1). The relevant concept of income has been expanded: equation (4) shows that what 

the household is really allocating is its virtual income, 𝑉 = 𝑌0 + (𝑤𝑀 +𝑤𝐹) ∙ 60, which is what the 

household would earn in the market if the parents were working full time. The relevant concept of price 

(or opportunity cost) has also been expanded: the cost of a child includes not just the financial outlay 𝑞, 

but also the opportunity cost of parental (in this case, the female’s) time.  

Figure 2 uses the budget line (4) to illustrate two key features of the neoclassical model. The 

first is that higher non-wage or male income – which shifts the budget line out in a parallel manner – 

increases both fertility and standard consumption. The increased demand for children here follows 

                                                           
2 I’m going to ignore a second key theme of Becker’s analysis, which was that households make utility-maximizing 
choices not only of how many children to have, but also of how much to invest in each child. Because the 
household’s resources are limited, the latter choice induces a tradeoff between the number of children the 
household has and the amount of investment in each child (e.g., in terms of parents’ time and health and 
education expenditures). 
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directly from the assumption that children are a normal good. The second is that increases in the 

female’s wage, which rotate the budget line like any other change in the relative price would do, have 

two conceptually distinct effects on the demand for children. These two components can be identified 

once we locate the household’s new choice, i.e., the tangency point of the highest indifference curve on 

the new, rotated budget line. The income effect of the price change is the change in number of children 

demanded that corresponds to the hypothetical (i.e., the thought experiment) of moving onto the new 

indifference curve at the old relative prices. The substitution effect of the price change is the additional 

change, up or down, in the number of children demanded that comes from moving along the new 

indifference curve from the hypothetical ‘income effect’ point to the final quantity demanded. The 

overall change in quantity of children demanded is by construction the sum of these two effects. 

The direction of the income effect depends on whether the household is a net buyer or seller of 

female labor at the original equilibrium. If the household is a net buyer, a rise in the female wage makes 

the household worse off, moving them to a lower indifference curve. So the income effect must be 

negative, because children are normal goods. The opposite happens if the household is selling female 

labor into the market in the original equilibrium: then a rise in the female wage makes the household 

better off, just like a rise in the male wage. The income effect in this case must be positive. The direction 

of the substitution effect, by contrast, is never ambiguous: the substitution effect of an increase in the 

female wages is always to reduce fertility. This substitution effect is at the heart of the neoclassical 

model’s prediction that a rise in the female wage can reduce the household’s fertility, even when the 

childbearing female is partially in the labor market (this is the case shown in Figure 2).  

Notice that if the household can’t buy in female income, the budget constraint has a kink at the 

number of children that exhaust the female’s time. Additional children are more expensive starting at 

the kink because the male’s time has to be shifted into child care. In this case, the impact of an increase 

in the female wage is unambiguous: it either has no effect, or is enough to cross the indifference curve 

and lead to a reduction in fertility as the female enters the labor market. See Figure 3. 
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Figure 1 Standard Consumer Theory: 

Income and substitution effects of an 

increase in the price of food 

Arrows show the 

income effect and 

substitution effect of 

the relative price 

change. 
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Figure 2 Neoclassical fertility behavior (when 

the household can ‘buy in’ female labor): The 

response to a rise in 𝑤𝐹 

Here the substitution effect 

outweighs the income effect. If 

the original equilibrium were to 

the right of 60 ℎ⁄ , the two effects 

would go in the same direction. 
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Figure 3 Neoclassical fertility behavior when 

the household can’t buy in labor: response to 

a small or large rise in 𝑤𝐹 

Small increase in 𝑤𝐹 : fertility 

may be unchanged. 

Large enough increase in 𝑤𝐹 : 

fertility definitely falls. 
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Some cross-country patterns in women’s work 
 
The following graphs are from Kristin Mammen and Christina Paxson (2000), “Women’s work and 
economic development” Journal of Economic Perspectives 14(4), Fall: 141-164. 
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