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The recent decline in period fertility in England and
Wales: Differences associated with family background

and intergenerational educational mobility

John Ermisch
University of Oxford

During2010–20, period fertility inEngland andWales fell to its lowest recorded level.The aimof this paper is to

improveourunderstandingof thedecline inperiod fertility in twodimensions:differentials by the educationofa

woman’s parents (family background) and by a woman’s education in relation to that of her parents

(intergenerational educational mobility). The analysis finds a substantial decline in fertility in each education

group, whether defined by a woman’s parents’ education alone or by a woman’s own education relative to

her parents’ education. Considering parents’ and women’s own education together helps differentiate fertility

further than analysing either generation’s education in isolation. Using these educational mobility groups

more clearly shows a narrowing of TFR differentials over the decade, but timing differences persist.

Supplementary material for this article is available at: http://dx.doi.org/10.1080/00324728.2023.2215224

Keywords: period fertility; mean age at birth; total fertility rate; fertility differentials; family background;
social mobility

[Submitted April 2022; Final version accepted December 2022]

Introduction

Between 2010 and 2020 the total fertility rate (TFR)
in England and Wales declined from 1.94 to 1.58
(ONS 2020, Table 1), its lowest level ever recorded.
This trend in period fertility during 2010–20 was
common among many European countries (e.g.
France, Italy, and Sweden) and the United States
(US). Beyond noting these similar country trends,
our understanding of the fertility decline in
England andWales can be enhanced by studying fer-
tility differentials between social groups and how
they have changed during the decade. This study
adds to the literature on recent period fertility
trends in England and Wales (Ermisch 2021) and
the US (Kearney et al. 2022). It also contributes to
the literature on social differentials in fertility.
The contribution of this paper is to improve our

understanding of recent period fertility in England

andWales in two relateddimensions: fertility differen-
tials by the education of a woman’s parents (family
background) and fertility differentials by a woman’s
owneducation relative to thatofher parents (intergen-
erational educational mobility). These cannot be
studied using the English andWelsh birth registration
data (ONS 2020) alone. This study uses individual-
level, annual panel data collected over the last
decade by the UK Household Longitudinal Study,
known as Understanding Society. It is, however,
important to check the extent to which fertility
measured from the latter is consistent with the regis-
tration data. To do so, the paper introduces a
measure of the closeness of age-specific fertility
measures estimated from the panel data (which con-
dition on wave-to-wave retention in the panel) to
unconditional age-specific fertility rates in the regis-
tration data. Fortunately, the panel-data fertility rates
perform relatively well on that measure.
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Family background and fertility

There are many studies of differences in fertility by
mother’s own education (e.g. Kravdal 2007;
Kravdal and Rindfuss 2008; Meisenberg 2008; Sigle
2008; Andersson et al. 2009; Musick et al. 2009;
Rendall et al. 2010; Nisén et al. 2013; Amin and
Behrman 2014; Basten et al. 2014; Wood et al.
2014; Berrington et al. 2015; Tropf and Mande-
makers 2017; Jalovaara 2019; Zang 2019; Impiccia-
tore and Tomatis 2020; Wood et al. 2020; Nisén
et al. 2021). These studies differ in how educational
differences are delineated and in the fertility
measure being examined. For England and Wales
(Sigle 2008; Rendall et al. 2010; Berrington et al.
2015), common findings include more childlessness,
later childbearing, and lower completed fertility for
women with a university degree. Many other low-fer-
tility countries share these features.
These associations may, however, be in part arte-

facts of the influences of a woman’s family of
origin on both her education and her fertility.
Some, if not most, of the association between own
education and fertility reflects family background,
as evidenced by much smaller fertility differences
by education between twin sisters than between
families (Rodgers et al. 2008; Nisén et al. 2014;
Tropf and Mandemakers 2017 and Kramarz et al.
2021). Here I focus directly on one measured
aspect of family background that is associated with
parenting activities and children’s outcomes during
childhood and into adulthood (Ermisch et al.
2012): the education of a woman’s parents (hereafter
parents’ education for short). I also study fertility
differences by a woman’s own education relative to
that of her parents.
The first question addressed is the extent to which

a woman’s fertility differs with respect to the edu-
cation of her parents, which is predetermined in
the case of her fertility decisions. This does not
necessarily mean that parents’ education directly
causes different fertility patterns among their daugh-
ters, in the sense that if parents’ education increased
through some exogenous change (e.g. raising the
school-leaving age) their daughters’ fertility would
respond. Rather it means that many family back-
ground factors correlated with parents’ education
may affect their daughters’ fertility behaviour. One
of these is women’s parents’ own fertility, which is
correlated with both their education and their
daughters’ fertility (Murphy 2013; Beaujouan and
Solaz 2019). For instance, the Understanding
Society data confirm that in England and Wales,

daughters’ fertility is correlated with their mother’s
fertility, and parents with higher education have
smaller completed families. Perhaps more impor-
tantly, parents’ education is correlated with their
daughters’ education (Hertz et al. 2007; Ermisch
and Pronzato 2011; Fleury 2018), and the latter
may have a causal impact on daughters’
fertility (e.g. Fort et al. 2016 and Breen and
Ermisch 2017).

Intergenerational mobility and fertility

The second question is whether fertility varies with a
woman’s own education relative to that of her parents.
The idea that intergenerational social mobility plays a
role in explaining fertility behaviour has a long history
(Berent 1952; Greenhalgh 1988; Dalla Zuanna 2007).
Indeed, the idea has been traced back to Dumont in
1890 (quoted in Greenhalgh 1988) and is related to
Davis’ (1963) theory of multiphasic response in demo-
graphic behaviour to ‘maximize their newopportunities
and to avoid relative loss of status’ (p. 362).
Three specific reasons why social mobility may

affect or be correlated with fertility are prominent.
First, the disruption of social and family ties experi-
enced by the socially mobile may be associated with
stress and lower support for childbearing, which
directly reduces the fertility of this group (a ‘social dis-
ruption’hypothesis; e.g. seeDurkheim1951, pp. 252–3;
Sorokin 1927, pp. 522–3). Second, early childbearing
may reduce opportunities for social or educational
mobility: a ‘selection effect’ producing higher fertility
among the downwardly mobile and lower fertility
among the upwardly mobile. Third, and most simply,
a socially mobile person may be socialized within
both their antecedent and their current social strata
(a ‘dual socialization’ hypothesis). It appears that
Berent (1952, p. 252) had the third hypothesis in
mind in interpreting the findings of his study of
England andWales when he concluded that:

the only plausible explanationof the fertility pattern [in
relation to intergenerational social mobility]… is the
effect of social environment, which manifests itself in
the maintenance of the social characteristics of the
class of origin aswell as in the acquisition of the fertility
habits of the social class subsequently reached.

Subsequent evidence supporting an association of
intergenerational mobility with a couple’s fertility
is, however, mixed (Westoff 1981; Zimmer 1981;
Sobel 1985).
The present intergenerational analysis dis-

tinguishes four groups, defined by the level of the
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woman’s own education (university degree or not)
and the level of her parents’ education (post-school
education or not). It does not aim to test specific be-
havioural theories relating social mobility to fertility
but rather to use the ideas to help interpret the vari-
ation in period fertility between groups. The analysis
finds a substantial decline in period fertility during
the decade 2010–20 in each education group. It
also finds that considering parents’ education and a
woman’s own education together better differen-
tiates fertility variation during the decade.
The next section describes the fertility data from

the survey used to address these questions and con-
siders their consistency with birth registration data.
The following two sections address differential ferti-
lity by parents’ education and by educational mobility,
respectively. Finally, I present the main conclusions.

Data and methods

Age-specific fertility information amongwomen
in England and Wales from Understanding
Society

Understanding Society (the UKHousehold Longitudi-
nal Study) is a longitudinal survey of the members of
approximately 40,000 households in the UK. House-
holds recruited at the first round of data collection
(2009–11) were visited each year to collect information
on changes to their household and individual circum-
stances. Annual interviews are conducted face to face
in respondents’ homes by trained interviewers. All
members of the households selected at the first wave,
and their descendants (who become full members of
the panel when they reach age 16), constitute the core
sample who are followed wherever they move within
the UK. All others who join their households in sub-
sequent waves do not become part of the core sample,
but they are interviewed as long as they live with at
least one core sample member. Thus, the sample is
refreshed with younger members annually. Under-
standing Society is designed to be representative of
the UK population at each wave, representing all ages
and all educational and social backgrounds (for more
details, see Understanding Society 2021a, 2021b).
The analysis here uses data collected during the

first 11 waves from women aged 16–44, who were
born since 1970 and residing in England and Wales
(the 11th wave was collected during 2019–21).
Births are inferred from changes in a woman’s
number of natural children and their ages between
annual waves of the panel survey, and every avail-
able pair of waves is used in the estimation.

Arecentpaperused the first 10wavesofUnderstand-
ing Society to estimate a model of age- and parity-
specific period fertility rates and associated parity pro-
gression ratios (Ermisch 2021). Here I focus on age-
specific fertility rates. This provides higher power in
detecting variation in fertility across social groups (as
defined by the education of a woman and her parents)
than ispossiblewhencalculatingage-andparity-specific
fertility rates, and it allows more flexible modelling of
age-specific fertility over time. The paper also examines
first-birth rates separately, as parity onewas found to be
themost important in accounting for the fertility decline
during 2010–20 (Ermisch 2021).
There is, of course, panel attrition (and rejoiners)

between waves. After 25 per cent attrition between
the first two waves in the general population sample
(Understanding Society 2019, section 2.3.4), attrition
fell steadily to 14 per cent at Wave 5; it rose to 18 per
cent at Wave 6, and then fell again to 15 per cent at
Wave 7 and 12 per cent at Wave 8, after which it fluc-
tuated around this value. Whether attrition can be
ignored depends on the specific parameters and stat-
istics that are the focus of a particular study (Wash-
brook et al. 2014; Mohan and Pearl 2021). The
primary issue in this regard iswhether panel retention
is correlated with the fertility event, which cannot be
tested directly. This makes it important to cross-vali-
date the estimated fertility model with registration
data, as discussed later in this section.

Modelling age-specific fertility

In order to use the survey data more efficiently, this
analysis ‘smooths’ the age-specific rates using a
model with a relatively small number of parameters.
More specifically, an age-specific function for the
annual birth probability is estimated. Each prob-
ability is assumed to depend on age, interview year
(grouped into ‘survey periods’), and an interaction
between age and survey period. The age-specific
equations I estimate take the following form:.

ln
piw

1− piw

( )
=a0 + a1ageiw

+ a2age2iw
+ m1year13 16

+ m2year17 20

+ d1year13 16 × ageiw
+ d2year17 20 × ageiw , (1)

where piw is the probability of woman i having a
birth between waves w−1 and w; ageiw is the
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woman’s age in years; year13 16 is a binary variable
which is unity if the interview year at wave w is
between 2013 and 2016, and zero otherwise; simi-
larly, year17 20 equals unity if the interview year is
between 2017 and 2020, and zero otherwise. The
remaining variables are interactions between age
and survey period, allowing for different slopes of
the age-specific fertility rates in different years. The
model in equation (1) imposes two restrictions (no
interactions of survey period and age squared) rela-
tive to a saturated model in which all the age par-
ameters vary between time periods. Although the
restrictions are rejected by a likelihood ratio test at
the 0.01 level, the Bayesian Information Criterion
favours the restricted model. Furthermore, the
mean values of the synthetic fertility statistics, such
as the TFR, are almost identical, and their standard
deviations (SDs) calculated from a bootstrapping
exercise are usually lower in the restricted model.
The sample consists of up to 10 pairs of consecu-

tive years during which a birth could occur for each
woman. There are no off-the-shelf weights to
assure the representativeness of such a sample for
computing estimates of population means such as
fertility rates, but the sample can be used to estimate
the model parameters on the assumption that these
are constant across women. The parameter estimates
are, therefore, based on unweighted data. This can,
however, present a problem for the interpretation
of the year-specific parameters m j and dj. They
could reflect both sample composition effects and
‘true’ period influences. I observe 4,611 births
during the period, based on 69,078 woman-year
observations (from 14,611 women contributing
between one and 10 pairs of waves).
All the parameters are precisely estimated (the

smallest z value is 4.88, for one of the age–survey
period interaction terms) and produce the expected
shape of age-specific birth probabilities. These par-
ameters reflect the processes of partnering (particu-
larly for first births), partnership dissolution, and
births outside live-in partnerships.

Consistencyof panel data andbirth registration
data

The estimated model in equation (1) is used to
predict age-specific fertility rates (for six age
groups), which are compared with fertility rates cal-
culated from birth registration data (ONS 2020). The
differences between the two are illustrated in Figure
1. Of course, sampling variation in the model-based
predicted rates affects these comparisons: for

example, the point estimate for women aged 25–29
during 2010–12 is 0.133, with a 95 per cent confi-
dence interval of 0.126–0.140. The model does a rela-
tively good job of replicating the registration-based
rates, but there are age groups and survey periods
in which they are less close. For example, the mod-
elled rate overstates the registration-based rate by
nearly 0.03 among women aged 25–29 during 2010–
12 and understates fertility for women aged 20–24
by nearly 0.02 during 2017–20.
In order to explain how model-based estimates

from the survey data relate to the birth registration
data, I define forwoman iwith covariatesXi the prob-
ability P[Bi = j|Xi ], where Bi = 1 indicates a birth
between panel waves, and 0 if no birth occurs. Also,
I define the probability P[Ri = j|Xi ], where Ri = 1
if the person remains in the panel between waves,
and 0 if they do not. Because we do not know the
value of Bi if they drop out of the panel, the prob-
ability of a birth can only be estimated conditional
on remaining in the sample, P[Bi = 1|Ri = 1, Xi ].
But the objective is to estimate how the variables
affected the unconditional probability of the event,
P[Bi = 1|Xi ], which can be observed from the regis-
tration data (where Xi indicates age). Appendix 1 in
the supplementary material derives the following
equation from Bayes Theorem:.

P[Bi = 1|Xi ]

= P[Bi = 1|Ri = 1, Xi ]qi
1− P[Bi = 1|Ri = 1, Xi ](1− qi)

, (2)

where qi = P[Ri = 1|Bi = 0, Xi ]
P[Ri = 1|Bi = 1, Xi ]

. If, conditional on

Xi, remaining in the panel to the subsequent wave is
independent of the event, then qi = 1 and the con-
ditional and unconditional probabilities of the event
coincide. When qi = 1, we cannot infer
P[Bi = 1|Xi ] from the observed data on
P[Bi = 1|Ri = 1, Xi ] and must rely on an approxi-
mation based on equation (2).
We do not observe qi, but we can obtain an esti-

mate of a ‘weighted average’ qi, denoted q̂, by esti-
mating equation (2) using non-linear least squares
across age groups, either globally or for discrete
groups (e.g. survey period); q̂ is a measure of how
close the unconditional probability is to its con-
ditional counterpart. It gives more weight to age
groups for which the difference between the con-
ditional and unconditional birth probabilities is
larger (e.g. women aged 25–29 during 2010–12).
For the three survey periods, the estimates of q̂

are 0.86 (0.05), 0.98 (0.04), and 1.06 (0.06) for
2010–12, 2013–16, and 2017–20, respectively

4 John Ermisch



(robust standard errors (SEs) in parentheses). With
the exception of 2010–12, the 95 per cent confi-
dence interval for q̂ contains unity. It appears that
sample attrition related to fertility is not a large
problem for estimated fertility probabilities based
on conditional rates beyond 2012, but the estimate
of q̂ =0.86 for 2010–12 suggests that women having
a birth are more likely to remain in the panel than
those who do not, leading to an overstatement of
age-specific fertility rates in 2010–12 from the
survey data.
The TFRs estimated from the model for the three

survey periods are 2.13 (0.05), 1.83 (0.04), and 1.57
(0.04), respectively (bootstrapped SEs in parenth-
eses); for comparison, the corresponding TFRs
from registration data are 1.94, 1.83, and 1.67. The
standardized mean ages at childbirth calculated
from the estimated model are 29.4 (0.15), 30.4
(0.13), and 31.2 (0.15), respectively (SEs in parenth-
eses), compared with the standardized mean ages at
childbirth of 29.7, 30.2, and 30.6, respectively, calcu-
lated from the registration data (ONS 2020, Table 1).
The estimated q̂ could be used to adjust the age-
specific rates estimated from the survey data using
equation (2). For instance, this would lead to

estimated TFRs from the survey data of 1.84
(0.05), 1.77 (0.04), and 1.65 (0.04), respectively
(note that the reported SEs do not allow for uncer-
tainty in the adjustment factor q̂, making them con-
servative). This adjustment changes the estimated
mean age at childbirth only marginally.
Although not perfect, particularly regarding the

TFR in 2010–12, the model estimated from the
survey data appears to replicate the registration
data well enough to use as the basis for calculating
fertility differences between education groups,
defined either by parents’ education only or by
women’s own education relative to their parents’
education. We could also adjust the differences
using q̂ if we assumed it does not differ by family
background, an untestable assumption. In this
respect, it is somewhat reassuring that analysis of
the probability of selection into the sample contain-
ing wave-on-wave fertility information in Appendix
2 (supplementary material) indicates only small
differences in the selection probability in relation
to parents’ education. It also shows that the selection
probability is higher for women with a partner (par-
ticularly compared with women living with parents),
which may help account for the overstatement of

Figure 1 Age-specific fertility rates: difference between rates based on registration data and rates predicted by
the estimated model: England and Wales, 2010–12, 2013–16, and 2017–20
Note: Differences show the registration rate minus the model rate.
Source: Author’s analysis of data from Understanding Society 2010–20 and birth registration data (ONS 2020).
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fertility during 2010–12. Re-estimation of the model
after reweighting the data by the inverse of the prob-
ability of selection predicted from observed covari-
ates produced very small changes to the age-
specific fertility predictions in each survey period.

Differences and changes in fertility by the
education of a woman’s parents

Information on women’s parents’ education is
obtained from respondents, not directly from their
parents. The question is: Thinking first about your
father’s (mother’s) educational qualifications,
which of these best describes the type of qualifica-
tions your father (mother) gained? Possible
answers are as follows: 1. He (she) did not go to
school at all; 2. He (she) left school with no qualifica-
tions or certificates; 3. He (she) left school with some
qualifications or certificates; 4. He (she) gained post-
school qualifications or certificates (e.g. City &
Guilds); 5. He (she) gained a university degree or
higher degree; 6. Other; 7. Don’t know. The variable
in the Understanding Society data is labelled
pa(ma)edqf.
Here I focus on parents’ education in two groups:

(1) women for whom at least one parent had gained
some qualification or degree beyond secondary
school (categories 4 and 5 in the answers; ‘post-
school education’ for short), representing 56 per
cent of women in the sample (55, 56, and 57 per
cent, respectively in the three survey periods); and
(2) women for whom this was not the case (i.e.
both parents left school with no qualifications or
some qualifications). This dichotomous educational
indicator of family background is preferred to
parents’ occupational group, to retain statistical
power and to facilitate intergenerational educational
comparisons in the next section.
The model in equation (1) is estimated separately

for these two education groups. Figure 2 illustrates
the estimated profile of age-specific fertility rates
in each group for the earliest and latest of the
three survey periods.

Total fertility and fertility timing

It appears from Figure 2 that women with more edu-
cated parents start childbearing more slowly and end
up with fewer children. The chart also suggests that
within each of the two parental education groups
there has been increasing fertility postponement
and lower fertility over time.

The magnitude of these changes in age-specific
fertility profiles is clearer from some synthetic
summary measures of fertility: TFR, the proportions
of total fertility achieved by specific ages and the
standardized mean age at childbirth. Although it is
easier to think about the results using these measures
rather than parameter estimates, we need some idea
of the precision of the estimates of these quantities,
namely their SEs. These are not straightforward to
calculate for the summary measures other than via
bootstrapping, the method I use.
Table 1 shows bootstrapped estimates of the mean

summary measures (and their SEs) for each survey
period, including changes between 2010–12 and
2017–20. Note that the reported SEs reflect sampling
error in estimating the parameters of the model used
to calculate theTFRandother summary statistics and
are conditional on the model being a valid represen-
tation of the age-specific birth processes, some evi-
dence for which was provided in the previous
section. A benchmark for these period estimates
comes from analysis of cohort completed fertility
from Understanding Society (Appendix 3, Table
A4, supplementary material): for women aged 40–
50 born in the 1970s, the estimated completed fertility
was 2.06 (SE = 0.04) among women whose parents
were not educated beyond secondary school and
1.78 (SE = 0.03) among those whose parents had a
post-school qualification, a difference of 0.29 (SE =
0.05), similar to the estimated TFR difference of
0.25 for 2010–12 in Table 1.
During 2010–12,womenwhose parents did not have

post-school educationdisplayed ahigherTFRandhad
their children sooner than women with better edu-
cated parents (Table 1). The analysis in the previous
section strongly suggested that the survey data over-
state age-specific rates in this period, which could
mean that differences between groups in the TFR
and its changeover timearealsooverstated.Appendix
1 (TableA1, supplementary material) recalculates the
age-specific rates and TFR for 2010–12 using the
adjustment factor q̂= 0.85. The difference in the
TFR between groups is indeed smaller (0.22, SE =
0.10), but not substantially so, and its decline
between 2010–12 and 2017–20 is smaller but still sub-
stantial. Neither the mean nor SD of the other
summary statistics are affected by the adjustment.
Over the decade, differences by parents’ edu-

cation in the proportions of their TFR achieved by
ages 30 and 35 widened, as did the difference in
the mean age at childbirth (Table 1, lowest panel).
For instance, in 2017–20 the percentage of the TFR
achieved by age 30 was 52 per cent for the low par-
ental education group compared with 39 per cent
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for the high parental education group, in contrast to
60 and 50 per cent, respectively, in 2010–12. Within
each survey period, the birth timing differences by
parents’ education are relatively precisely estimated,
as are the estimated changes over time within
groups. This is not true for the ‘difference in differ-
ences’ in the bottom right corner of Table 1, which
report the differences by parents’ education in the
changes between 2010–12 and 2017–20. Even with
relatively large samples, it is not possible to estimate
these with any reasonable precision.
For a parity perspective, Appendix 4 (Table A7,

supplementary material) reports estimates of period
parity progression ratios (PPRs) by parents’ edu-
cation group. These indicate that the higher TFR in
the lower parental education group arises because
this group’s PPRs are all higher other than the pro-
gression from first to second birth, but the precision
of the estimates does not allow firm conclusions
about the differences in PPR between the two
groups. There is, however, evidence of statistically sig-
nificant declines (at the 0.05 level) between 2010–12
and 2017–20 in progression to first and second births
and in the TFR, and these are of similar magnitude
within both parental education groups.

First-birth rates

Changes in the first-birth rate appear to have played
an important role in the 2010–20 fertility decline in
England and Wales (Ermisch 2021), and Berrington
et al. (2015) found that the gradient in completed fer-
tility by women’s own education was accounted for
almost entirely by educational differences in the pro-
portions remaining childless and the age distribution
of mothers at entry into motherhood. Table 2 focuses
on the period first birth progression ratio (PPR0),
the proportion of women having their first birth by
age 30, and the mean age at first birth.
During the recent decade, there was a decline in

the PPR0 for both parental education groups, with
the decline being larger for women with less edu-
cated parents. Indeed, the parental education
difference in the PPR0 disappeared between
2010–12 and 2013–2016. By the end of the
decade, it was 76 per cent for both groups (with
Normal-based 95 per cent confidence intervals of
69–84 per cent for the low education group and
71–82 per cent for the high group). The proportion
having a child by age 30 fell by more than the
overall first birth parity progression ratio and by

Figure 2 Estimated age profiles of fertility rates by educational level of a woman’s parents: England and
Wales, 2010–12 and 2017–20
Source: Author’s analysis of data from Understanding Society 2010–20.
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similar amounts for the two parental education
groups, leaving a gap of 15 percentage points
between the women with low and high educated
parents at the end of the decade. However, the
gap in mean age at first birth widened.
It may be helpful to provide a cohort context for

the figures in Table 2. Appendix 3 (Table A5, sup-
plementary material) shows that among women
aged 40–50 born in the 1970s, the estimated first
birth progression ratio was 0.88 (SE = 0.01) for
women with less educated parents and 0.85 (SE =
0.01) for those with better educated parents, a differ-
ence of 0.03 (SE = 0.01), slightly smaller than the
difference in the period PPR0 measure for 2010–
12. In this same cohort, the mean age at first birth
among women having a child was 23.2 for the

lower parental education group and 24.3 for higher
parental education group (Table A6), a smaller
group difference than for the estimated period
mean ages in 2010–12 of 26.9 and 28.9, respectively.
As suggested in the Introduction, parents’ edu-

cation is positively associated with their daughters’
education. In the Understanding Society data, the
probability of obtaining a university degree was 0.2
higher for women whose parents had post-school
education than for those with less educated parents
within each of the survey periods. Women’s own edu-
cation may have a causal impact on fertility (e.g. see
Fort et al. 2016 and Breen and Ermisch 2017 for evi-
dence) and will certainly be correlated with it. The
next section considers the educational levels of
women and their parents together.

Table 1 Total fertility rate and fertility timing measures by parents’ education group (bootstrapped estimates with 1,000
replications): England and Wales, 2010–12 to 2017–20

Mean (SE)

Change 2010–12 to 2017–20 (SE of difference)12010–12 2013–16 2017–20

Low education (parents’)
TFR 2.17

(0.09)
1.82
(0.09)

1.59
(0.10)

−0.58
(0.14)

p30 0.60
(0.02)

0.56
(0.02)

0.52
(0.03)

−0.08
(0.03)

p35 0.87
(0.01)

0.85
(0.01)

0.82
(0.02)

−0.05
(0.02)

Mean age 29.1
(0.02)

29.7
(0.3)

30.2
(0.4)

1.1
(0.4)

High education (parents’)
TFR 1.93

(0.07)
1.69
(0.07)

1.39
(0.07)

−0.53
(0.10)

p30 0.50
(0.02)

0.45
(0.02)

0.39
(0.02)

−0.11
(0.03)

p35 0.82
(0.01)

0.78
(0.01)

0.74
(0.02)

−0.08
(0.02)

Mean age 30.5
(0.3)

31.2
(0.2)

31.9
(0.3)

1.4
(0.4)

Parental educational difference, Low minus High1

TFR 0.25
(0.12)

0.13
(0.11)

0.20
(0.13)

−0.05
(0.17)

p30 0.10
(0.03)

0.11
(0.03)

0.13
(0.03)

0.03
(0.04)

p35 0.05
(0.02)

0.07
(0.02)

0.09
(0.02)

0.03
(0.03)

Mean age −1.5
(0.4)

−1.5
(0.4)

−1.7
(0.5)

−0.3
(0.1)

1Entries in bold are at least twice their standard error (SE).
Notes: pj indicates the proportion of the TFR achieved by age j; mean age is the standardized mean age at childbirth. Standard errors are
shown in parentheses. The sample of women for whom we have information on their parents’ education may not accurately represent the
distribution of parents’ education in the population. As a consequence, the predicted overall TFR from the samples used in Table 1 may not
match the prediction from a sample which does not distinguish by parents’ education. For example, for 2017–20 the predicted TFR for the
low and high parental education groups are 1.59 and 1.39 respectively, implying an overall mean TFR of 1.48, but a sample not confined to
those for whom we know their parents’ education predicts a TFR of 1.57.
Source: Author’s analysis of data from Understanding Society 2010–20.

8 John Ermisch



Intergenerational educational mobility and
fertility

Data on a woman’s own education are self-reported
in Understanding Society and updated at each wave
as necessary. ‘High’ education for a woman is indi-
cated by her having obtained a university degree
(or equivalent) by her last interview in the panel. If
she obtained a degree, it happened after being at
risk of a birth for a number of years, but the
purpose here is purely descriptive, and having a
time-invariant education variable for each woman
is convenient for classification. The shift in the edu-
cation distribution between the two generations jus-
tifies using different attainment thresholds to
distinguish ‘high’ (H) and ‘low’ (L) education in
the current and parental generations.
Table 3 indicates that across all survey periods, 54

per cent of women of childbearing age had obtained
a degree and 56 per cent of their parents were edu-
cated beyond secondary school. As the decade pro-
gressed, more women came from the persistently
high (HH) group (both generations better educated)
and fewer from the persistently low (LL) group
(both generations less well educated). Overall,

among women whose parents had low education,
about 40 per cent were upwardly mobile (LH) in
the sense of obtaining a degree, while among
women whose parents were better educated, 36 per
cent were downwardly mobile (HL; did not obtain
a degree). Within the mobile group, the proportion
of women moving upward increased over the
decade (i.e. LH / (LH + HL)) from 0.46 to 0.50.
To assess the impact on recent period fertility,

equation (1) is estimated separately for these four
intergenerational educational mobility groups.
Table 4 shows the estimated TFR, the proportion
of the TFR achieved by age 30, and the standardized
mean age at childbirth for the four groups for the
three survey periods. The last column indicates that
all four groups exhibited a significant decline in
their TFR, and over the decade all groups delayed
childbearing further, with the largest increases in
postponement being in the educationally mobile
groups in contrast to the persistent ones.
Table 5 shows the differences in total fertility and

its timing across the educational mobility groups.
Differences in the TFR (panel A) are usually not
precisely estimated (i.e. the SEs of the differences
are large), but many of the birth timing differences

Table 2 Period first birth progression ratio, proportion having first birth by age 30, and mean age at first birth by parents’
education group (bootstrapped estimates with 1,000 replications): England and Wales, 2010–12 to 2017–20

Mean (SE)

Change 2010–12 to 2017–20 (SE of difference)12010–12 2013–16 2017–20

Low education (parents’)
PPR0 0.91

(0.02)
0.81
(0.03)

0.76
(0.04)

−0.15
(0.04)

PPR0 to 30 0.65
(0.02)

0.49
(0.04)

0.42
(0.05)

−0.23
(0.06)

Mean age at first birth 26.9
(0.4)

28.4
(0.5)

29.0
(0.6)

2.1
(0.8)

High education (parents’)
PPR0 0.87

(0.02)
0.81
(0.02)

0.76
(0.03)

−0.11
(0.03)

PPR0 to 30 0.49
(0.03)

0.38
(0.03)

0.27
(0.03)

−0.22
(0.04)

Mean age at first birth 28.9
(0.4)

30.1
(0.4)

31.6
(0.4)

2.6
(0.6)

Parental educational difference1

PPR0 0.04
(0.03)

−0.01
(0.04)

−0.00
(0.05)

−0.04
(0.05)

PPR0 to 30 0.16
(0.04)

0.11
(0.05)

0.15
(0.05)

−0.01
(0.07)

Mean age at first birth 2.0
(0.6)

1.7
(0.6)

2.6
(0.8)

0.5
(0.9)

1Entries in bold are at least twice their standard error (SE).
Notes: PPR0 is the proportion of women ever having a first birth from a period perspective; PPR0 to 30 is the proportion having a first birth
by age 30; and Mean age is the mean age at first birth.
Source: As for Table 1.
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(panels B and C) are estimated with reasonable pre-
cision. The TFR exception is the LL group, which
displayed significantly higher fertility than all other
groups in 2010–12 and also significantly higher ferti-
lity than the LH and HH groups in 2013–16, but
otherwise the TFR differences are not precisely esti-
mated. For 2017–20 the precision is such that no
group differed significantly from any other.
Regarding birth timing, the group slowest in

achieving their final fertility consisted of women
with degrees and better educated parents, whereas

the fastest group were the less educated with less edu-
cated parents. Also, the upwardly mobile postponed
significantly longer than the downwardly mobile.
The downwardly mobile achieved a very similar pro-
portion of fertility by age 30 and their mean age at
childbirth was similar to that of the persistently low
group during 2010–12, with the downwardly mobile
emerging as slower than the persistently low group
in achieving their fertility during the period 2013–20.
The upwardly mobile group of women became
increasingly similar to the persistently high group in

Table 3 Intergenerational distribution of education by survey period: England and Wales, 2010–12 to 2017–20

2010–12 2013–16 2017–20 All years

Own education Own education Own education Own education

Parents’ education Low High Low High Low High Low High
Low 0.27 0.18 0.25 0.18 0.24 0.19 0.26 0.18
High 0.21 0.34 0.20 0.36 0.19 0.38 0.20 0.36

Note: For parents’ education, High indicates post-school education; for children’s generation (own education), High indicates degree or
higher.
Source: As for Table 1.

Table 4 Changes over time in fertility and its timing within educational mobility categories (bootstrapped estimates with
1,000 replications): England and Wales, 2010–12 to 2017–20

Intergenerational educational
mobility group

2010–12 Mean
(SE)

2013–16 Mean
(SE)

2017–20 Mean
(SE)

Change 2010–12 to 2017–20
Mean1 (SE)

TFR
Low to Low (LL) 2.33

(0.13)
1.97
(0.12)

1.64
(0.16)

−0.69
(0.21)

Low to High (LH) 1.89
(0.12)

1.62
(0.11)

1.44
(0.13)

−0.45
(0.18)

High to Low (HL) 1.97
(0.12)

1.75
(0.12)

1.31
(0.13)

−0.66
(0.18)

High to High (HH) 1.82
0.09

1.59
(0.07)

1.39
(0.09)

−0.43
(0.13)

Proportion of TFR achieved by age 30
Low to Low (LL) 0.66

(0.02)
0.64
(0.02)

0.61
(0.42)

−0.04
(0.04)

Low to High (LH) 0.47
(0.03)

0.41
(0.03)

0.35
(0.03)

−0.12
(0.04)

High to Low (HL) 0.65
(0.02)

0.61
(0.03)

0.51
(0.04)

−0.14
(0.05)

High to High (HH) 0.37
(0.02)

0.33
(0.02)

0.32
(0.02)

−0.05
(0.03)

Mean age at childbirth
Low to Low (LL) 28.1

(0.3)
28.4
(0.4)

28.8
(0.6)

0.7
(0.6)

Low to High (LH) 30.9
(0.3)

31.6
(0.3)

32.3
(0.4)

1.4
(0.5)

High to Low (HL) 28.4
(0.4)

29.0
(0.4)

30.4
(0.6)

2.0
(0.7)

High to High (HH) 32.1
(0.3)

32.7
(0.2)

32.7
(0.3)

0.6
(0.4)

1Entries in bold are at least twice their standard error (SE).
Note: For parents’ education, High indicates post-school education; for children’s generation (own education), High indicates degree or
higher.
Source: As for Table 1.
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terms of mean age. Thus, the educational mobility cat-
egories help to differentiate fertility timing beyond a
classification based solely on parents’ education.

The results in Table 5 are broadly consistent with
the ‘dual socialization’ hypothesis, as represented,
for example, in Duncan’s (1966) ‘square additive

Table 5 Tests of fertility differences between intergenerational educational mobility groups, (bootstrapped estimates with
1,000 replications): England and Wales, 2010–12 to 2017–20

A. Tests for differences in TFR

2010–12 2013–16 2017–20

Parents’ education
Own education Own education Own education

Low High Low High Low High

Low 2.33 1.89 1.96 1.62 1.64 1.44
High 1.97 1.82 1.75 1.59 1.31 1.39
Comparison between
intergenerational mobility
groups Difference1 SE of difference Difference1 SE of difference Difference1 SE of difference

LL vs HH 0.51 0.16 0.37 0.14 0.25 0.18
LL vs LH 0.44 0.18 0.34 0.17 0.20 0.20
HL vs LH −0.08 0.17 −0.13 0.16 0.13 0.18
LH vs HH 0.07 0.15 0.04 0.13 0.05 0.15
HL vs HH 0.15 0.15 0.17 0.14 −0.08 0.16
LL vs HL 0.36 0.18 0.21 0.17 0.33 0.21

B. Tests for differences in proportion of TFR achieved by age 30

Parents’ education 2010–12 2013–16 2017–20
Own education Own education Own education

Low High Low High Low High
Low 0.66 0.47 0.64 0.41 0.61 0.35
High 0.65 0.37 0.61 0.33 0.51 0.32
Comparison between
intergenerational mobility
groups Difference1 SE of difference Difference1 SE of difference Difference1 SE of difference

LL vs HH 0.28 0.03 0.31 0.03 0.29 0.04
LL vs LH 0.19 0.04 0.23 0.04 0.26 0.05
HL vs LH −0.18 0.04 −0.20 0.04 −0.16 0.05
LH vs HH 0.09 0.04 0.08 0.03 0.03 0.04
HL vs HH 0.28 0.03 0.28 0.03 0.18 0.05
LL vs HL 0.01 0.03 0.03 0.04 0.11 0.05

C. Tests for differences in the mean age at childbirth

Parents’ education 2010–12 2013–16 2017–20
Own education Own education Own education

Low High Low High Low High
Low 28.1 30.9 28.4 31.6 28.8 32.3
High 28.8 32.1 30.0 32.7 30.4 32.7
Comparison between
intergenerational mobility
groups Difference1 SE of difference Difference1 SE of difference Difference1 SE of difference

LL vs HH −3.9 0.4 −4.2 0.4 −3.9 0.6
LL vs LH −2.8 0.5 −3.1 0.5 −3.5 0.7
HL vs LH 2.1 0.5 1.6 0.5 1.9 0.7
LH vs HH −1.2 0.4 −1.1 0.4 −0.4 0.5
HL vs HH −3.3 0.5 −2.7 0.4 −2.3 0.6
LL vs HL −0.6 0.5 −1.6 0.5 −1.6 0.8
1Entries in bold are at least twice their standard error.
Note: For parents’ education, High indicates post-school education; for children’s generation (own education), High indicates degree or
higher. LL = Low to Low; LH= Low to High; HL =High to Low; HH=High to High.
Source: As for Table 1.
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baseline model’. This has additive parameters repre-
senting each origin and destination state:
yij = m+ ai + bj + 1ij, where i indexes origin edu-
cation and j indexes destination education;∑r
i=1

ai = 0 ; m is the grand mean of fertility measure

yij; and 1ij is a residual error term. For example, in
a 2 × 2 mobility table, the matrix of fertility measures
yij is shown in Table 6. Each cell of fertility outcomes
depends on both the origin and destination ‘sociali-
zation parameters’, and the values in the off-diag-
onal cells lie between those on the diagonal, as is
also generally the case in Table 5. For example, esti-
mation of the square additive baseline model for the
mean age at childbirth (based on the simulated data
sets for 2013–16, which generated panel C in Table

5), yields estimates âL = −0.4, b̂L = −1.7, m̂ =
30.4, suggesting a larger influence of destination
than origin social environment, a pattern also

evident for the TFR: âL = 0.064, b̂L = 0.128 m̂=
1.73.
The mean age at childbirth among educationally

mobile women is, however, higher than predicted
by the additive model, whereas the TFR is lower
(results not shown). This might be a consequence
of lower childbearing support because of mobility-
related social disruption. There is little evidence for
the selection hypothesis (e.g. exceptionally high fer-
tility among the downwardly mobile); indeed for
2017–20 the TFR was lower among the downwardly
mobile than the upwardly mobile (Table 5). But it is
impossible to distinguish clearly between theories,
particularly with the two-group educational
classification.
Within parents’ education groups, a woman’s pos-

session of a degree is associated with later fertility
than for women without a degree, which is consistent
with educational differences in women’s fertility in
England and Wales from previous studies (Sigle
2008; Rendall et al. 2010;Wood et al. 2014; Berrington
et al. 2015). Among women with a degree who were
interviewed before 2017, those whose parents were
also more highly educated (i.e. beyond secondary
school) had their children later, but this difference

virtually disappeared in 2017–20. Another character-
ization of the results for 2017–20 in Table 5 is that if
a woman had a degree, her parents’ education was
irrelevant, but if she did not, then her parents’ edu-
cation mattered: those whose parents did not have
post-school education reported higher and earlier fer-
tility. This contrasts with the period 2010–16, in which
amongwomenwith a degree, those with less educated
parents had their children sooner.
Analysis of first births found that the PPR0 was

not estimated with sufficient precision to indicate
any significant differences among educational
mobility groups (results not shown). With respect
to the timing of motherhood, the only difference
that emerged was later entry among the persist-
ently high education group during 2010–16, and
even that disappeared by the 2017–20 period, in
which early motherhood among the persistently
low education group was the only exception.

Conclusions

The contributions of the current study are fourfold.
First, in contrast to earlier studies of fertility differen-
tials by women’s own education, it also investigated
differences defined by the education of a woman’s
parents, which has the advantage of being predeter-
mined with respect to a woman’s fertility and is an
important indicator of family background. Second,
it studied fertility in relation to intergenerational edu-
cational mobility, which, despite theoretical reasons
for doing so, has rarely been studied. This aspect
of the study came closest in conception to an
English study of completed fertility in relation to
intergenerational occupational mobility from over
70 years ago (Berent 1952). Third, it focused on
period fertility during its steep decline during the
decade 2010–20 to the lowest TFR ever observed in
England and Wales. Finally, it proposed a method to
check for and quantify non-ignorable attrition in
survey data when there are comparable population
data on marginal distributions of fertility with
respect to age.

Table 6 Square additive baseline model for fertility (r = 2)

Parents’ education

Own education

Low High

Low m+ aL + bL m+ aL − bL
High m− aL + bL m− aL − bL

Source: Author’s own.
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The substantial recent decline in period fertility
was experienced irrespective of education group,
whether defined by education of a woman’s
parents alone or by a woman’s own education rela-
tive to her parents’ education. Women with parents
not educated beyond secondary school had their
children quicker than those with better educated
parents. Differences in the TFR by parents’ edu-
cation appear to have declined during the decade
2010–20, although estimates of the TFR were too
imprecise to be conclusive on that score.
Considering parents’ education and women’s

own education together, thereby forming intergen-
erational educational mobility groups, helps to
differentiate women’s TFRs and the timing of their
children throughout the decade compared with dis-
tinguishing only parents’ education or only
women’s own education. For instance, upwardly
mobile women (in educational terms) delayed their
childbearing much more than downwardly mobile
women, and indeed by the end of the decade the
upwardly mobile differed very little in this respect
from better educated women whose parents were
also more highly educated. The analysis also
showed more clearly a narrowing of TFR differen-
tials over the decade, but timing differences persist.
It appears possible to replicate this study of the
relationship between fertility and intergenerational
educational mobility in the Nordic countries with
intergenerational register data (Sweden, Norway,
Denmark, and Finland). The analysis could also be
extended to occupational or social class mobility.
In broad terms, the intergenerational results were

consistent with the dual socialization hypothesis,
which contends that membership of both origin
and destination education groups influences fertility
goals and behaviour. There was, however, evidence
of additional mobility effects beyond the baseline
model, which may reflect less support for childbear-
ing among the educationally mobile. But these data
did not allow me to distinguish well between the-
ories, particularly because of the two-group edu-
cational classification in which I could not gauge
the distance of social mobility.
In relation to the previous literature on fertility

differentials by women’s own education, possession
of a degree was associated with later fertility com-
pared with not having a degree, even within
parents’ education groups. But a woman’s parents’
education also matters. During 2010–16, among
women with a degree, those whose parents were
not post-school educated had their children sooner.
This changed for 2017–20, when having a degree
made a woman’s parents’ education irrelevant, but

in the absence of a degree, women with less educated
parents experienced earlier and higher fertility.
Thedecline in fertility inEngland andWales during

2010–20, which occurred across social groups defined
byparents’ andowneducation, and reflected substan-
tial postponement of fertility in women’s lives, is
broadly consistent with the similar declines in aggre-
gate period fertility measures seen across many
countries with relatively low fertility. The results
suggest that the factors operating to reduce period
fertility were not confined to particular social
groups defined by family background or educational
mobility but operated more broadly in society.
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