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Fig.1 Children ever born by cohort, United States (ie, average number of children for women bornina
given year). Jones, L.E., Tertilt, M., 2008. An economic history of the relationship between occupation and
fertility—U.S. 1826—1960. In: Rupert, P. (Ed.), Frontiers of Family Economics, vol. 1. Emerald Group
Publishing Limited, Bingley, UK (Table 1A).
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Modeling fertility choice: one-parent families

maxpe¢ u(c)+y"u(n) +~yu(y’)
s.t. c=AlH
l+(p+en<1
y =AH
H' = (Be)’H

c: consumption

n: number of children chosen by the parent

~": weight on the number of children, quantity

~: weight attached to the welfare of the children, quality
£: units of time to production

¢: units of time to raise a child

e: units of education time devoted to each child

0: returns to education

H: human capital

A and B: technology parameters
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Modeling fertility choice: one-parent families

Assume " > ~6 and u(-) = log(+)
max log(c) + " log(n) + 0 log(e)

Replacing ¢ = ACH = A(1 — (¢ + e)n)H, and solving the FOC with
respect to e and n, we obtain:

R

¢ _7”779(15

n*: ( n_’ye)
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— an increase of € over time decreases fertility rates n.

The demographic transition can be explained by increasing returns to
human capital (quantity-quality trade-off).
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Modeling fertility choice: one-parent families
Assume " > ~6 and u(-) = log(+)
max log(c) + " log(n) + 70 log(e)

Replacing ¢ = ACH = A(1 — (¢ + e)n)H, and solving the FOC with
respect to e and n, we obtain:

. o

ef = ———
7”—7€¢

n* _ (,yn _,79)
o (1+~m)

— an increase of # over time decreases fertility rates n.

The demographic transition can be explained by increasing returns to
human capital (quantity-quality trade-off).

— the return to human capital 6 enters positively into the optimal
education choice and negatively into the optimal fertility choice.
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Data: Fertility and Schooling

Total Fertility Rate, 2010
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Modeling fertility choice: one-parent families

. 70

= ——
7"*79¢

= (" =)
(147"

Replacing e* into the human capital production function, we find the

/ 6
H (g 109
H " —~0

— low cost of children ¢ and low returns to education 6 lead to high

equilibrium growth rate:

. ’
number of children n* and also a low growth rate %
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Data: Fertility and GDP per Capita

Total Fertility Rate, 2010
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Modeling education choice: two-parent families

Overview of the model

o Families consist of a husband, a wife, a son, and a daughter.
e Men and women are not perfect substitutes in market production.

e Men and women disagree about how much they care about their
children’s well-being

e The couple solves a Pareto problem with fixed bargaining weights
e All consumption in families is public.

e Only women raise children, men work full time

/26



One-Parent Families Two-Parent Families The Family as Driver of Political Change

Modeling education choice: two-parent families

max Ar [u(c) +veu ()] + (1 = Ar) [u(c) + ymu (v)]

€f,€m,C

st. c= A(leHp)" HY

m
le+er+en<1
H; = (Ber)’ H} Hy, "
Hyp = (Bem)” Hf Hy”
y = A(Hp)* (Hp) "
c: household consumption, 6: returns to education
Af, Am: bargaining weight of the woman f, of the man m
Y, Ym: altruism parameter of the woman f, of the man m
l¢: units of time to production
er, eém: units of education time devoted to her daughter f and her son m.

(: the relative importance of women vs men in transmitting HK
«: the relative importance of women vs men in production
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Modeling education choice: two-parent families

Assume u(-) = log(-)
maxlog(c) + ¢ [af log (ef) + (1 — «)b log (em)]

with § = )\f’)/f + (1 — )\f)’Ym
Replacing ¢ = ACH = A(1 — er — e,)H, and solving the FOC with
respect to er and ep,, we obtain:

o (1—«)db
m a+ 00
.« adl
ef_a+59
e o«
e (1-a)

— The more productive women are in production (higher «), the smaller
is the gender education gap. Higher female wage increase the opportunity
cost of time and hence make children more costly.
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Modeling education choice: two-parent families

Plugging the ratio of HK (g—f = (£)?) back into the HK production

*
€m

function, we get the equilibrium growth rate:

Hi _Hp H Lo a-pp 08 Bso - ’
f—_—m___ _B = 1-— Bab
Hi ~ Hw H (em)™ 7 (er) aragl )

with § = A\eyr + (1 — )\f)’ym

— if v¢ > v, the growth increases in female bargaining power Af.
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Voting for Women’s Rights and Fertility Choice

Model overview

o Overlapping generations of married men and women.

o Families consist of a husband, a wife, and an equal number of sons
and daughters n.

o Decisions about fertility, the education of their children, and the
allocation of consumption between the husband and the wife.

o Relative bargaining power of the wife represents women's rights.

e Women's rights are endogenous.
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Voting for Women’s Rights and Fertility Choice

Suppose v > Y. For i€ {m,f}

U,’,,+U;)

U,-(C,-,C,,-,n, U,/'m U;):U(Ci75i7”)+’7i( 2

where:
u(ci,c_i,n) = log(c;) + olog(c_j) + & log(n)

U/, Uf: average of the utilities of their sons, daughters
0 < o < 1: weight on spousal consumption

6 > 0: weight on the number of children.

~; > 0: weight attached to the welfare of the children

— men and women have different views of the quantity-quality trade-off
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Voting for Women’s Rights and Fertility Choice

Time constraint:
tr+(p+e +eM)n<1

tm <1
Home production function:
cm + cr = A(trHe)® (tmHm)' ™

Accumulation of human capital:

Hy = max {1, (Be")" H7 HL |
H.. = max {1, (Be™’ H?H};ﬂ}

— If the education technology is relatively unproductive (i.e., B or 6 is
low) — corner solution: parents do not educate their children

(e =0,en =0).

The Family as Driver of Political Change
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Voting for Women’s Rights and Fertility Choice

Patriarchy regime: Men make decisions, women obey.
/ !/
{Cm7 Cr, N, €m, ef} = argmax {Um (Cm7 Cr, N, Uma Uf)}

Empowerment regime: Equal power and efficient bargaining.

{ Um (Cma Cr, N, Ur/nv U;’) + Uf (Cf» Cm, N, U,/na U;)}
2

{Cm7 Cr, N, €m, ef} = argmax

Men vote on regime (affects current and future marriages).
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Voting for Women’s Rights and Fertility Choice

Why would the empowerment regime be chosen?

1. More consumption for daughters (always present)
2. “Time inconsistent preferences” (only with education)
e Men disagree with their son-in-law about optimal resource allocation
across generations.
e More power for daughters solves this problem
3. Human capital externality (only with education)
o Positive effect of education on children’s spouses.
e Leads to underinvestment in human capital of future sons/daughters
in-law.
e More power for all mothers mitigates this problem.
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Voting for Women’s Rights and Fertility Choice

Low return to education (¢ low)

e Parents dont educate, and decision problem is static.

e Political regime only affects consumption share of husbands and
wives.
o Mens incentives for sharing power are low. Only (1)
e Men also value the utility of their daughters — taste for equality in
the future.
e Sharing if vm high enough (care sufficiently much about their
daughter) or o low enough (low utility for daughters, granddaughters
etc.)

Change
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Voting for Women’s Rights and Fertility Choice

High return to education (¢ high)
e Dynasty accumulates human capital.
o Political regime affects speed of accumulation.
0
o All variables grow at rate (Befe,l;ﬁ)

o For sufficiently high return, men prefer to share power.

e (2) “Time inconsistent preferences”

/ /
U = 42 ()

1 U’ U’ 1 U U’
N N e B
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Voting for Women’s Rights and Fertility Choice

— Optimal Empowerment
= = = Permanent Patriarchy

Education
(=]
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o
;
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Figure I: Fertility Rate and Female Education in Numerical Example
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Voting for Women'’s Rights and Fertility Choice
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Figure II: Female Human Capital and Output per Adult in Numerical Example
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Data: Women'’s Rights and GDP per Capita

GDP per capita ($PPP), 2005
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Voting for Children’s Rights

Model overview

Two types of workers: NS skilled and NU unskilled workers.
Each worker has n children

Only the children of the unskilled workers are working.

A working child supplies A units of unskilled labor.

Two regimes: laissez faire and ban.

Competitive production. Production technology: Y = AX_S‘X(lfa

21/

The Family as Driver of Political Change
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Voting for Children’s Rights

Labor supply:

X.Igaissez faire _ NS Xgan _ NS
Xlljaissez faire _ NU + /\nNU XBan _ NU
Wages:
ces o (1+ ANy Ny \ '
WISasse faire :AOé< NS Wgan — A N75

. . N o N «
laissez faire S ban S
=A(1- —_ =A(1 - —
" (1=a) ((1+)\”)’VU) " (1=e) </VU>
The ratios of wages under the two policies are:

ban -«
P e = 2 <1
Wg:-nssez faire 1+An

WLb/a" — (1 _|_)\n)a > 1

laissez faire
o

— unskilled workers may be in favor of banning child labor?
22/26
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Voting for Children’s Rights

Family income:

laissez faire __ | laissez faire ban __  ban
IS = Ws Is

!
o

laissez faire __ laissez faire ban __  ban
15 = (1+An)wg 17" = wy

The income ratios are:

I‘ga" 1 11—«

/Lb/a" B 1 -«

— income falls for both groups — public support for introducing
child-labor restrictions should be low.
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Voting for Children’s Rights

e Schooling: only a fraction 1 — s of unskilled workers has working

children.
Wages:
jeY l1-a
Wlsaissez faire _ Ao (1 + )\(1 — S)H)NU Wgan = Aa &
Ns Ns

issez fair Ns “ n Ns o
= A=) (s ) A0 (5)

Family income:

Ilaissez faire _ Wlaissez faire > Iban _ Wban
S S S
laissez faire __ (1 + )\n) laissez faire > Iban Wban
U(lfs) - Ul s) u
laissez faire __ laissez faire ban o ban
IU(S) = wy < / = wy

— technological change 1 the demand for HK — families educate their
children — become supporters of a child labor ban 24 /26
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Voting for Children’s Rights

e Ban is in place. Should the ban be abandoned?

e Fertility: a fraction v choose ex-ante n® < n (children more
expensive); (1 — v) choose the number of children ex-post.

Wages:
b Nyt issez fai (1+A@n° — (1= )n)Ny\'°
Wsan — Aa [ =2 Wsalssez aire _ AOé( )
Ns Ns

Wi — A(L - ) (%)a wiaissez faire — A(1 _ o) ((1 T _Nil _ y)n))Nu>a

Family income:

l]saissez faire _ ngssez faire > Igan _ Wgan
IE(ilsielzl)faire _ (1 + )\n)wljissez faire > IB?F,V) — WBan
o e i 1+ AnP
llalssez faire _ 1+ /\nb Wlalssez faire < Iban _ Wban i <1
Yo ( Wy Yoy = 7V (L+X(vnb 4+ (1=v)n))”

— policy persistence: Once a policy is in place, families make decisions

that in the future increase political support for maintaining the policy.
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Data: Child Labor and Fertility Rate

Total Fertility Rate, 1990
8
® ° )
o0 L b

6 ol e, N %2,

® 'S ® .. ® ®

® [ ) [ 1]
4 .’ ® . [ o L]
o9 e o,

N e ®

°
0 T T T T T T 1

0 10 20 30 40 50 60
Child Labor Rate, 1990

Source: Doepke and Tertilt (2016)

26 /26



Thank you!
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