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Abstract

Female participation rates in the UK have increased by ten percentage points between
1984 and 2002. The purpose of this paper is to quantify how much of the rise is due to
changes in the structure of the female population and how much is caused by changes in
behaviour. A time-series of cross-sections from the Labour Force Survey is used, and a
method of growth accounting applied. The results show that, between 1984 and 2002,
changes in the distribution of the micro variables contributed to two thirds of the growth in
female participation, whereas one third is explained by changes in the behavioural model.
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Summary

The period 1984-2002 has been characterised by a substantial increase in aggregate
female participation rates in the UK, whereas the opposite trend is observed for males.
Understanding participation trends in the UK is important to the Bank, since participation
is a driver of output growth, which in turn is related to inflationary outturns.

Because males and females experience such different participation trends, it is necessary to
analyse them disaggregated. This paper focuses mainly on the female case and aims to
guantify how much of the rise in female participation is related to changes in the
characteristics of the female population, and how much is linked to changes in behaviour
(i.e. coefficients), following an accounting methodology. This exercise suggests that two
thirds of the growth in female participation over 1984—-2002 was associated with changes
in the socio-demographics of the female population, especially education and fertility. As
these two variables may be endogenous, care is taken not to make inferences about
causality. The remaining one-third of the rise in female participation is linked to changes
in the coefficients. The latter is driven by women with same observable characteristics
responding differently over the period (variation in behaviour) and/or by changes in other
variables not accounted for in the model.

The paper also briefly analyses the evolution of male participation and find a rather
different pattern for them. Men’s decline in participation is mainly driven by changes in
behaviour, especially after 1993.

The majority of the increase in female participation between 1984 and 2002 takes place in
1984-92 (about 8 of the total 10 percentage points). Interestingly, in the 1980s, changes in
behaviour contribute significantly to participation growth, whereas the majority of the
increase over the 1990s is driven by characteristics. Over the latter period changes in
behaviour reversed their direction and offset the initial positive impact on growth. Thus
there is some evidence that periods of greater female participation growth are those in
which changes in behaviour have a bigger positive impact.






1 Introduction

Female participation rat€s have increased substantially between 1984 and 2002 in the
UK, whereas the opposite trend is observed for males. This pattern is common in all
OECD countries? One reason why understanding participation trends in the UK is
important is that participation rates affect output growth, and the latter matters for
inflationary outturns. This is because the potential output growth linked to labour supply is
defined by the growth of the working age population minus the rates of change of the
inactivity rate and the equilibrium unemployment rate.

Because males and females experience such different participation trends, it is necessary to
analyse them separately. For this reason, this paper focuses mainly on female participation,
whereas another study at the Bank (Bell and Smith (2003)) has investigated the male case.
The research by Bell and Smith (2003) aims to explain the fall in male participation and its
links to the disability insurance benefits.

This paper seeks to assess the extent to which the rise in female participation reflects
changes in the characteristics of the female population that make them more likely to
participate, as opposed to changes in the impact of these characteristics on participation
behaviour. Our methodology is inspired by Gomulka and Stern (1989) who analyse the
employment of married women in the UK between 1970 and 1983. They disentangle the
source of the rise in employment into two channels. First, changes in the variables
describing the female population; and second, changes in the coefficients. They find that
the increase in employment was mostly due to changes in behaviour. By contrast, our
results suggest that, between 1984 and 2002, changes in the distribution of the micro
variables contribute to two thirds of the growth in female participation, whereas one third
is explained by changes in the behavioural model.

For our analysis, we use the Labour Force Survey (LFS), which interviews about 60,000
households per year and has a rich description on labour force status, education and
household structure, though not on incomes and wages. These variables have been made
comparable across all years. Our data are not a panel, but a collection of annual cross
sections.

The remainder of the paper is structured as follows. Section 2 summarises some of the
large literature on female participation. Section 3 describes female participation trends. In

(1) Participation is the proportion of employment and unemployment in the relevant population.
(@) See the statistics released in OECD (2003).



Section 4 the data and the choice of variables are examined. Section 5 explains the model
and the empirical methodology. In Section 6 we outline the results of the estimation for
female participation and in Section 6.3 we replicate those for males. We conclude in the
final section.

2 Previous Literature

Here we summarise some of the main contributors to the literature on female participation
in the United Kingdom. Many authors investigate the micro-based factors that determine
the labour supply decision, which in turn have an impact on participation. For example,
Joshi (1986) uses the Women and Employment Survey in 1980 to analyse female
participation in Britain. She constructs an index of each woman’s earning potential and
looks at its impact on female participation. She also pays special attention to the effect of
work interruptions on female low pay.

In a series of papers, Blundell, Ham and Meghir investigate female labour supply at the
individual level with cross-sectional data (British Family Expenditure Survey). Blundell,
Ham and Meghir (1987) estimate a cross-sectional model for married female labour supply
that embodies the possibility that there are unemployed workers who want to work at their
perceived market wage but are unable to find a job. This means that zero hours of work
represent not only non-participation but also unemployment. They find significant
differences with respect to the model that takes as equivalent the probability of zero hours
and not having positive desired hours of work. The same authors have extended this
research to discouraged workers (Blundell, Ham and Meghir (1998b)).

Blundell, Duncan and Meghir (1998a) use the Family Expenditure Survey to investigate
the responsiveness of female labour supply to exogenous changes in wage rates and
non-labour income. In particular, they analyse various tax reforms that took place over the
1980s. Because changes in taxes affected some individuals only, they can use this setting
to identify labour supply responses in a differences in differences appfdathey find

that wage elasticities are positive and other income elasticities are rather small, the latter
being negligible for women without children.

Another branch of literature analyses the trends in female participation. Joshi, Layard and
Owen (1985) build a time-series of aggregate data (1950-81) to explain the increasing
number of women at work. They analyse the impact of wages, education, and fertility on

@) For another reference of the difference in differences approach see Blundell, Dias, Meghir and Van
Reenen (2002).
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female employment. They show that fertility had a small effect in the period 1951-70,
whereas the decline in the number of children produced a significant rise in employment
between 1971 and 1981. Evans (1998) studies the fall in unemployment in Britain, which
he suggests, is mostly due to the decrease in female unemployment. He finds that the
decline in female unemployment is associated with a fall in their inflow rate, which is

highly concentrated among women with young children. He argues that the latter reflects a
reduction of market frictions that women experience after childbearing.

Most of the recent work is focused on the evaluation of the impact of specific taxation
policies (e.g. WFTC) on female participation (Blundell, Duncan, McCrae and Meghir
(2000)) and are estimated for specific single years. Less research has been done to analyse
the increasing rates of female participation from the 1980s onwards. The aim of this paper
is to fill this gap and learn more about the trend. How much of the increase is explained by
the female population acquiring those characteristics that make them more likely to be in
the labour market? How much is due to the evolution of behaviour or anything else that we
have not been able to capture in our specification such as maternity leave and taxation
policies? To explore these issues, we follow the approach of Gomulka and Stern (1989) in
their analysis of the employment of married women in the UK between 1970 and 1983
with the Family Expenditure Survey.

3 Trends in Female Participation

Table A: Female'? Participation Rates (%) by Category in 1984 and 2002

Years| Total | Marital Status | Dependent Children, Married  Qualifications

Married Single| One Two Three+ None Degree None

1984 | 65 62 76 61 55 39 71 79 58

2002 | 72 74 68 77 74 55 79 88 48

TAll female aged between 16 and 59 years old. For the estimation, we take a sub-sample
of female aged 16-59 who are either the heads of the household or their partners.

They have an increase of participation from 62% to 73%.

2Married stands for married and cohabiting women.

The patrticipation rate of women aged between 16 and 59 years old increased from 65% in
1984 to 72% in 2002. This trend has not been the same for all women. Table A shows
different rates of female participation rates sorted by the major characteristics. For
example, single women have experienced a decline in participation rates from 76% to
68%, whereas married women have seen participation rates rise from 62% to 74%. The
rise in participation has been substantial for women with dependent children who are
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either married or cohabiting. Rates have increased from 16 percentage points for
married-cohabiting women with one dependent child, 19 percentage points for those with
two, and 16 percentage points for those with three or more dependent children. Thus, there
is evidence that the increase in total participation rates has been driven substantially by
married/cohabiting women with dependent children.

In the period 1984-2002, the gap in participation across education levels has widened.
Participation rates for women with degree (higher, first or other) have increased from 79%
to 88%, whereas those for women without any sort of qualifications have dropped from
58% to 48%.

Concerning age groups, the youngest women (those aged between 16 and 24 years old)
have experienced a decline of 5 percentage points in participation rates due primarily to
the increase in the enrolment in higher education. The rest of the age groups (25-34,
35-44 and 45-54) have increased their participation, especially for those women aged
between 25-34 (whose rates rise by 15 percentage points).

4 Data and Constructed Variables

We use the LFS Spring quarter from 1984 to 2002 and limit our sample to women aged
between 16 and 59 years old, who are either the head of the household or the partner of the
head. The annual number of women aged 16-59 in the sample is about 46,000. Our
selection criteria reduce the sample to around 36,000 annual observations.

The reason for taking this sub-sample is that there is a trade-off between controlling for the
number of biological children (restricting the sample to heads or heads’ partners) and
controlling for the number of dependent children in the household (not restricting the
sample). This is because it is not possible to match children to their biological parents in
early LFS data. That s, for early years, we can only match children to single women if
they live on their own, and to married or cohabiting women.

We have decided to restrict the sample to ensure that the children accounted for belong to
the individual. However, this implies that we have to eliminate those women who live with
others and are likely to study (i.e. non-participate). We are therefore over-predicting the
rise in participation rates since this removed group (who are non-patrticipators) is growing
over time. For example, participation rates for the sample of women aged 16-59 grew
from 65% to 72% over the period 1984-2002, whereas participation rates for the sample of
women aged 16-59 who are either the heads or the partners of the heads increased from
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62% to 73%.

In order to asses how serious this sample selection was, we also undertook the same
analysis for the whole group of females aged 16-59 and controlled for the number of
dependent children in the household, no matter if biologically linked to the individual.
Results about the drivers of participation trends (either coefficients or characteristics) were
very similar. Participation growth over the last years were almost identical. Therefore, this
selection does not seem to harm the main conclusions of the paper.

Participation (this includes employees, self-employed, government employment and
training programmes, unpaid family workers and ILO unemployed) is our dependent
variable. It takes a value of one if a woman participates and zero otherwise. The
percentage of women participating in our sample (aged between 16-59 who are either the
head or their spouse) increases from 62% in 1984 to 73% in 2002. The explanatory
variables aré® age, education, ethnicity, region, children, marital status, if lone parents,
education and employment status of the partner. We control for age using interval

dummies (16-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54 and 55-59). We take
the age group 35-39 as our reference group.

Education is constructed in nine categories, from the lowest to the highest, as follows:
Edul(no qualifications, our omitted categorfgdu2(other professional/vocational
qualifications);Edu3(CSE);Edu4(completed apprenticeship, including City and Guilds);
Edu5("O” level); Edu6(mid vocational, ONC, OND)Edu7("A” level); Edu8(high
vocational, BTEC, HNC, HND and nurses); alBdu9(degree, including teachers).

Other characteristics are marital stati&a(ried takes value 1 if the individual is married
or is cohabiting, 0 otherwiselNon—Whitgdummy with value 1 being non-white); number
of children in each age grouplep0—-2Ndep3—4Ndep5-1GandNdepll-15 dummies
0-1 if the woman has at least a child in each of the age grdbge{0—2 Ddep3—4
Ddep5-10andDdep11-1%® and a dummy for being a single pareRGHSIngld.

For those women who are married or in cohabitation, it is important to control for their
partner’s educatiorHduP1-EduPPand employment status (0-1 dumynpB. This
gives an indicator of their external incorffé which theory predicts will have a substantial

) The definition and label of the explanatory variables are summarised in the Appendix A.

®) We include both types of children dummies in order to disentangle the effect of having at least one
child from the effect of the number of children in each group.

®)  The LFS lacks income and wage variables for the whole period 1984-2002. Thus, partners’ education
and employment status is a proxy for external income whenever the individual is married or in cohabitation.
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impact on female participation decisions. By doing this, we assume that females take their
partner’s income as exogenous in making their participation decision, rather than
modelling a joint family problem. Finally, we control for region of residence
(Region1-Region)2o account for regional effects.

5 Methodology

As mentioned in the introduction, we wish to disentangle the sources of the increase in
female participation into two main effects: changes over time in the measured
characteristics and changes in the coefficients of the participation model. We follow the
approach of Gomulka and Stern (1989), which in turn uses the methodology of growth
accounting proposed by Stoker (1985). The aim is to decompose the change of an
aggregate variable (here the proportion of women who participate) into a change of the
behavioural micro model (coefficients of the probit estimafibfor a series of
cross-sections) and a change in the distribution of the micro variables (education, fertility,
marital status, etc).

The coefficient estimates for each year differ because behaviour evolves over time; that is,
people with the same characteristics do not react in an identical way in different years.
This may also reflect the fact that some factors that may influence female decisions have
been excluded from our specification. For instance, some policy regulations (e.g. maternity
leave and taxation) have changed between 1984 and 2002 and are likely to affect females’
choices, ceteris paribus. A summary of the main policy changes is shown in Table B.

To illustrate the mechanism, we first show the decomposition for the linear case (due to
Oaxaca (1973)). We assume that our dependent vagatde be explained by a linear
regression as follows

y=pX+e (1)

whereg is the vector of coefficientsy the vector of exogenous variables anithe error
term.® This equation is valid for each year. Then, for a given year

(") The probit estimation for participation informs about how characteristics impact on the probability of
participating in the labour market. This probabilistic model has underlying it the framework of time
allocation developed by Becker (1981) and the family supply models used in Cigno (1991), amongst others.
®  The error term is assumed to hali¢z| X ) = 0.
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Table B: History of Institutional Changes linked to Female Participation in the UK: 1979—
2002

Years New Policies

1979 e Introduction of the Right of Reinstatement (possibility to return to the same
job after motherhood) for specific eligibility conditions.
¢ Introduction of the Maternity Pay for specific eligibility conditions.

1987 e Maternity Pay is extended.

1988 e Family Credit (in-work-benefits) replaced Family Income Supplement
(dating from 1971) with increased generosity.

1990 e Joint taxation is substituted by separate taxation for married couples.

1994 e The Right of Reinstatement is applicable to all working women, no matter
how long they are employed. Extra leave is possible under certain conditions.

1999 e Working Family Tax Credit replaces Family Credit, with increased generosity
and child-care support.

2000 e The Right of Reinstatement is extended and the eligibility for
the longer leave is relaxed.
o Working Family Tax Credit increased in generosity.

j=p6X (2)

whereg is the ordinary least-squares estimatg@indy and X are the means across the
observed individuals. Changesjrtan be decomposed into changeg iand changes in

X. That is, we can decompose the variation in two given periods, indexed by 0 and 1 in the
following way:

gt 7% = (3" - )X+ (X - X0 3)

The first term shows the change that comes from the changes in the coefficients at constant
values of the variables, which is the contribution of a shift in behaviour. The second term
captures the difference arising from changes in the variables, at constant coefficients,
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which measures changes in the average populdtion.

As in Gomulka and Stern (1989), our dependent variable is dichotomous and we use a
probit model. This means that, for our decomposition, the change in the aggregate
proportion of women who participate depends not only on the change in the means of the
variables but also their distributions. The expected value of a binary vagiathiat takes

value one when a woman participates in the labour market and zero otherwise, at given set
of characteristics and year is a function’ofandg

Pr(y =11X) = f(8, X) 4)

For a probability density function fax, ¢(X), then the expectation in the population of
the variabley is

Bly) = / £(8, X)$(X)dX. (5)

If 3 is a consistent estimate 6f andX is a random sample (this could be another sample
than the one used to estimate then it can be shown that the right hand sidé¢x)fcan be
consistently estimated by the sample average across individuals

§=F5,X) =+ D 16.X) (6)

The left-hand side of5) is estimated consistently by the sample mgan

As with the linear case, we have that the change in the expected vajue tfo different
years, 0 and 1, can be written as

E@")—-E@) = / (8L, ) — F(8°, X))6! (X)dX + / (61 (X)—6° (X)) £(5°, X)aX (7)

) Alternative, we can decompose equat{@hasy! — §° = (6! — 3°) X0 + (X! — X9)5! or take the
average of the two. Although the different type of decomposition matters, we do not expect this to change
our final conclusions.
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The first integral in7) measures the effects of changes in the values of the coefficients
given the distribution of the explanatory variables. The second part evaluates the impact of
a change in the distribution of the explanatory variables for given values of the coefficient,

3.

We disentangle the change in the average value in the samplg® as:

gt =" = (F(BH XY = F(B° X)) + (F(B% XY — F(6°, X)) (8)

wheref (5%, X7) is the average across the sampleof the predicted probability using the
coefficients3’ . In our analysis/ (3%, X7) is a19 x 19 matrix because we have 19 years.

We would also like to know the contribution of the different variables to the change in the
predicted probability. That is, suppose we find that changes in the explanatory variables
between two given years explain a significant part of the increase in female participation.
Then, the next step is to identify which variables have a greater weight. Notice, however,
that we have to be cautious with the interpretation since this exercise is meaningful if we
assume that individuals do not respond over time to labour markets by changing their
characteristics.

In order to calculate this, we use the marginal effects of our probit estimation. These
provide the change in the probability for an infinitesimal change in each independent,
continuous variable and, by default, the discrete change in the probability for dummy
variables. In this exercise, one leaves the rest of the variables at their means. The
mechanism is as follows. First, we compute the difference between each explanatory
variable in two years, say for example 1984 and 2002. We then multiply each difference
by the estimated marginal effect in 1984. This will give us the link between the increase in
the probability of participation and the change in that variable between the two years while
keeping the rest of the variables at their means.

It is possible that estimates are biased following a failure to control for cohort effects. Part
of the effect captured by the variables could be reflecting a change of tastes, rather than the
effect of the variable itself. That is, individuals born at different cohorts with equal
characteristics may take different decisions because they have different tastes. To account
for this we would need to control for cohorts. However, this requires either a longitudinal
survey or the creation of a pseudo-panel, and is beyond the scope of the current paper.
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6 Main Results

6.1 The Impact of Observable Characteristics on the Probability of Female
Participation

Table B.1 in Appendix B reports the proportions and standard deviations of all variables
used in the analysis. It shows the increase in female education, the decline in fertility and
the drop in married-cohabiting women.

The standard participation model assumes that women decide to participate in the labour
market by maximising their utility subject to their budget and time constraints (see Becker
(1981) or Cigno (1991) for further details on family-labour supBiymodels). The

models suggest several predictions. One is that education has a positive effect on
participation. This is because the higher the qualifications, the more value an individual
has in the labour market and the higher the opportunity cost of non-participating. Also,
women with higher external income are expected to have less incentives to participate,
ceteris paribus. Furthermore, especially for mothers, these models propose that, for given
preferences, family and taxation policies have an impact on the women'’s budget (e.g.
subsidies for childcare) and time constraint (public available child-care or flexible hours)
and, consequently, play an important role in female’s participation.

Table B.2 in Appendix B shows the marginal effects of the probability of female

participation for each variable and year. We observe that the women aged between 30 and
34 and between 35—-39 (our reference group) are more likely to participate. There is also
evidence that non-whites have a smaller probability of participating and this negative

effect became stronger from the late 1980s onwards. The regional dummies show that
higher participation is predicted in southern areas and this pattern persists across the years.

Unsurprisingly, higher levels of education increase the probability of participation.
Moreover, the positive effect of education is increasing across time since the magnitudes
of the coefficients are becoming consistently larger. That is, those without any
qualification (our base group) are less likely to participate, ceteris paribus, in 2002 than in
1984, compared to someone with education.

The structure of the family has an important role in explaining female participation. The
number of dependent children in each age category, 0-2, 3—4, 5-10 and 11-15 reduces the

(19 Some models also include household bargaining.
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probability of participatiori!?) This negative effect is larger the younger the age of the
children. Simultaneously, fertility dummies (e[@dep0-2s 1 if the individual has at least

a child of 0-2 years old) are also negative up to the age of ten. In these dummies, the
comparison group is childless women. Notice that these children dummies appear to be
more significant and greater in absolute value in the earlier years. One possible
explanation could be that the negative effect of young children is falling in later years, due
to, for example, changes in maternity and taxation policies.

Married women are less likely to participaf&) However, those with working partners, for
given partner’s education, have a positive effect that partly offsets this negative effect.

The expected sign of the variable for partner's employment status is not obvious. On the
one hand, women whose partners are non-employed may work because they have further
economical needs. Under this idea, we would expect a negative sign. Nevertheless, if the
welfare system helps couples without any source of income, then this negative correlation
may disappear, if it removes incentives to work for women with unemployed partner. On
the other hand, the second idea is that males and females are affected by similar shocks
from the labour market. If a man is unemployed, a woman will be more likely to be
unemployed as well. The latter suggests a positive sign for working partners. We find a
positive marginal effect, which is rather homogenous along the period 1984-2002. This
means that women whose partner is employed are more likely to work. This is in line with
the fact that both males and females are affected by similar labour market conditions
and/or that subsidies discourage them to work, even if their partners are non-employed.

If we take partner’s income as exogenous (we assume that the decision to participate is not
simultaneously decided within a couple), we would expect to find that higher partners’
income reduces the probability of participation. Although we do not have this information,
we proxy it with partner’'s education. We find that those women whose partner have the
highest qualifications are those who are less likely to participate, ceteris paribus.

(1) Notice that the causality between number of children and female participation could go either way.
Also, our analysis inevitably omits the relevant variable ‘preference for work’. Since the number of
children is negatively related to ‘preference for work’, the estimator for number of children is likely to be
biased downwards.

(12) |t is interesting to know if the probability of participation for married and single women is different
with respect to the number of children. We re-estimated the model including interactions between marital
status and number of children in each age category. Results show that married women with children are
more likely to participate than single women with children, ceteris paribus. This could be due to the fact
that couples share childcare.
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6.2 Decomposition of the Increase in Female Participation

In Table C, we report the decomposition of female participation gréoWthf we read

along a row we observe the average of the predicted probabilities for year-daanple
coefficients of the probit between 1984 and 2002. For example, the first row takes the
sample of 1984 and gives (from left to right) the mean of the predicted probability of
participation, taking the coefficients previously estimated with sample 1984, then using
those coefficients estimated with sample 1985 and so on. This tells us the average forecast
probability of female participation if our explanatory variables had remained as in 1984,

but the behaviour (captured by the coefficients) or other non-specified variables (such as
maternity or taxation policies) had changed across years.

Looking down the table, we fix the coefficients and look at the mean of the predicted
probabilities for changes in the distribution of characteristics; that is, changes due to
variation in the explanatory variables from 1984 to 2002. For instance, the first column
fixes the coefficients estimated in 1984, and calculates the mean of the probabilities for
different year samples. Consequently, the diagonal entry corresponds to the mean of the
predicted probability for the year using the coefficients estimated for that year and
unsurprisingly are equal to the mean of female participation in the sample.

From Table C, we can conclude that around two thirds of the increase in female
participation between 1984 and 2002 is associated with changes in the characteristics of
the female population. The other third is attributed to changes in the coefficients. This
proportion is found as follows. By subtracting the first row from the last row in Table C,

we obtain, for each coefficient, the increase that it is caused by changes in characteristics
between 1984 and 2002. These differences are in the range 5.1-9.3 percentage points. The
average of these numbers (6.6 percentage points) gives an approximation of the growth in
female participation in the period 1984-2002 because of changes in the distribution of
variables. Similarly, by subtracting the first column from the last column, we have for each
sample year, the difference that it is caused by changes in coefficients. These numbers
range between 1.0 and 5.2 percentage points. If we average these differences, we obtain
3.3 percentage points growth between 1984 and 2002 due to behavioural changes.

(13) Asymptotic standard errors are roughly 0.2 in all cells.
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Thus we find that changes in the structure of the population explain two thirds of the
growth in female participation between 1984 and 2002, whereas one third is associated to
changes in behaviour or other unspecified variables in our model. This is in marked
contrast to the results of Gomulka and Stern (1989). Their results show that a major part of
the growth in married women’s employment between 1970 and 1983 is generated by
changes in coefficients.

Chart 1: Female Participation, Predicted Participation due to Changes in Characteristics
and Predicted Participation due to Changes in Coefficients

Characteristics

———o—— Participation
———a—— Coefficients

1

Percentage
68 70 72
L L

66
I

64
1

T T T T T T T
1984 1987 1990 1993 1996 1999 2002
Years

1 Keeping coefficients as in 1984.
2 Keeping characteristics as in 1984.

Interestingly, most of the increase in female participation between 1984 and 2002 takes
place in 1984-92 (about 8 points of the total 10 percentage points). Notice in Table C and
Chart 1 that, in the 1980s, changes in coefficients (i.e. behaviour) contribute significantly
to the participation growth, whereas the majority of the growth in the 1990s is driven by
characteristic$! This suggests that periods of big rises in participation are those in
which the coefficients (changes in behaviour or in other uncontrolled factors) move
significantly. If changes in policies cause changes in the coefficients, we expect that new
policies had a greater impact on the growth in participation in the 1980s compared to the
1990s, since changes in coefficients had a major role in female participation growth in the

(14 As an illustration, we divide the whole period 1984—2002 into 1984-91 and 1992—2002 and calculate
the increase in female participation related to characteristics and behaviour. We find that about two thirds

of the whole period rise due to changes in characteristics happens between 1992 and 2002. By contrast,
changes in coefficients between 1984 and 1991 contribute significantly to the rise in female participation.
However, this positive effect is partially offset by the small negative impact that changes in behaviour have
on female participation between 1992 and 2002, which makes that in the whole period 1984-2002, changes
in coefficients account for less than changes in characteristics.
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1980s{1% There is scope for further research in order to identify the elements that cause
part of the one third rise in female participation that is associated with changes in
coefficients. This goes, however, beyond the scope of this paper.

It is important to recognise that the separation between the effect of the coefficients and
characteristics on participation growth could be biased if the characteristics are not
pre-determined but evolve in response to changes in the coefficients. For example, in a
given year, women might decide to study longer because they perceive that education
increases their probability to participate. We believe, however, that the size of this
mechanism is generally small and is unlikely to affect the overall conclusions of this paper.

Since we find that changes in the distribution of the variables have an important role in
explaining the growth of female participation, the next step is to disentangle which of these
variables have been the main influences. As explained in Section 5, we use the concept of
marginal effects. As an illustration, we select the marginal effects in 1984 and we multiply
them by the change in the explanatory variables between 1984 and 2002. This is done in
Table B.3 in Appendix B. Because of the endogeneity concern discussed earlier, we
restrict the exercise to describe which variables play an important role and we omit
causality inferences. In Table B.3 in Appendix B we observe that changes in female
education contribute significantly, as well as fertility explanatory variables.

6.3 Evidence on Male Participation

In marked contrast to the rise in female participation, male participation has declined from
89.5% in 1984 to 83.7% in 2002. Interestingly, only about 1 percentage point of the drop
in 5.8 percentage points has occurred in the 1980s and most of the fall was from 1993
onwards.

Although a detailed analysis of male participation is beyond the scope of this paper, for
comparison we have reproduced the prediction of participation for different year
coefficients and samples for men (Table D and Chart 2). This exercise allows us to identify
whether the decline in male participation is mainly caused by changes in characteristics or
if it is due to changes in coefficients.

(15) Table B shows the chronological calendar of new policies. For example, the right of reinstatement (a
period of unpaid leave after which the mother has the right to return to her previous job) is qualified from
1980 onwards and in 1994, conditions for its eligibility are relaxed. In 1988, the Family Credit (in-work
benefits for children) replaced the Family Income Supplement with increased generosity. In 1990, taxation
moved from a joint basis (the sum of the earnings of a couple) to a separate basis, which was expected to
increase participation among married women.
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Table D shows that the pattern for males is explained by changes in coefficients, in contrast
to our conclusions regarding female participation. Variation in coefficients between 1984
and 2002 generate a decline in male participation of about 8.7 percentage points, whereas
changes in characteristics account for an increase of male participation of about 2.9
percentage points. Therefore, had behavi$unot changed, the net trend in

characteristics would have caused a slight increase in male participation. Notice that from
the total decline in the predicted participation in the period 1984—-2002 due to coefficients,
only one fifth occurs in the 1980s and the rest from 1991 onwards. Changes in
characteristics have a smoother impact on the probability of male participation, with three
fifths of the changes happening in the 1980s.

Chart 2: Male Participation, Predicted Participation due to Changes in Characteristics and
Predicted Participation due to Changes in Coefficients

——e—— Participation = ——a—— Characteristics
——a—— Coefficients
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I Keeping coefficients as in 1984.
2 Keeping characteristics as in 1984.

6.4 Summary

To summarise, the key results are the following. Around two thirds of the growth in female
participation over the period 1984—-2000 are explained by changes in characteristics and
the other third by changes in coefficients. However, greater changes in participation occur
in years where coefficients play a bigger role. Although this might sound controversial, it

is not since coefficients have first moved participation upwards and then downwards,
offsetting each other. In the males’ case, changes in coefficients have caused the decrease
in their participation.

(18) Or other unobserved factors not accounted for in the model.

25



7 Conclusions and Further Remarks

This paper analyses the increase in female participation between 1984 and 2002. In order
to describe the female participation profile, we decompose the growth in participation into
two sources. On the one hand, changes in the characteristics of the female population such
as education, fertility and marital status. On the other hand, changes in the coefficients that
capture both differences in behaviour across these years and changes in other variables not
included in our specification.

Female participation in our sample (aged between 16-59 who are either the heads or their
spouse) has risen from 62% to 73% over the period 1984-2002. We find that two thirds of
the growth in female participation is associated with changes in the female population
structure. The main contributors amongst the characteristics (without inferring causality)

are education and fertility. The other third of the rise in female participation is due to
changes in the coefficients, interpretable as changes in behaviour. This means women with
the same observable characteristics respond differently across these years, and/or a change
in other variables not accounted for in the model. The pattern is rather different from men,
whose decline in participation is mainly driven by changes in behaviour, especially after
1993.

Most of the increase in female participation between 1984 and 2002 takes place in
1984-92 (about 8 points of the total 10 percentage points). In the 1980s, changes in
behaviour contribute significantly to the participation growth, whereas the majority of the
growth in the 1990s is driven by characteristics. The period of greater female participation
changes are those in which changes in behaviour have a significant impact. Although the
latter may sound controversial, this is possible since changes in coefficients in the last
years move in the opposite direction and offset their initial positive impact on growth.
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Appendix A: Labels for the variables

e Age: 0—1 dummies indicating if individual belongs to each age band. These are
Ag16-19Ag20-24 Ag25-29 Ag30—-34 Ag35-39 Ag40—44 Ag45-49 Ag50-54 and
Ag55-59 The base group i8g35-39

e Non—White dummy 0-1 where 1 means non-white.

e Regions: twelve 0-1 dummieRegion1(North East, reference grouggegion2
(Yorkshire),Region3(East Midlands)Region4(East Anglia),Region5London),Region6
(South-East)Region7(South-West)Region8West Midlands) RegionYNorth West),
Region1(QWales),Regionll(Scotland) andRegion12ANorthern Ireland).

e Education: nine 0—-1 dummies, being the lowest I&adlilthe base group. These are
Edul(no qualifications, our omitted categorjgdu2(other professional/vocational
gualifications) Edu3(CSE),Edu4(completed apprenticeship, including City and Guilds),
Edu5(‘O’ level), Edu6(mid vocational, ONC, OND)Edu7 (‘A level), Edu8(high
vocational, BTEC, HNC, HND and nurses) alBdu9(degree, including teachers).

e Number of dependent children in age banddepO—2number of dependent children
aged between 0 and 2 yearNjep3—4aged between 3 and Ndep5-1daged between 5
and 10)Ndepll-1%aged between 11 and 15).

e Four 0—1 dummies if a woman has at least one child in each of the age groups. These are
Ddep0-2 Ddep3—4 Ddep5-10andDdepl1-15

e Married: dummy 0-1 if the individual is either married or in cohabitation.

e Partner employment statusrpP: 0—1 dummy that takes value one for those female
whose partner is employed, zero otherwise.

e Partner education status: nine 0—1 dummisdul P-Edu9pPwith the same criteria as
females andedulPbeing the omitted variable.

e HOHSIngle 0—-1 dummy for those individuals who are single parents.
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Appendix B: Tables
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Table B.3: Decomposition of Female Participation Growth across Variables

Variables  MgEf fsa Xo2 — Xs4 MgEf fsa* (Xo2 — Xs4)
Agl16-19 -0.19775 -0.00364 0.00072
Ag20-24 -0.04224 -0.0314 0.00133
Ag25-29 0.01144 -0.03177 -0.00036
Ag30-34 -0.01289 0.00559 -0.00007
Ag40-44 -0.04632 0.02224 -0.00103
Ag45-49 -0.10072 0.00783 -0.00079
Ag50-54 -0.16106 0.02283 -0.00368
Ag55-59 -0.28978 0.00471 -0.00136
Non-White  0.02079 -0.02373 -0.00049
Region2 -0.00196 0.00049 0.0000
Region3 0.01196 0.0048 0.00006
Region4 -0.04317 -0.00021 0.00001
Region5 0.0103 0.01365 0.00014
Region6 0.00033 0.02165 0.00001
Region7 -0.03255 0.01133 -0.00037
Region8 -0.00986 -0.00081 0.00001
Region9 0.01215 -0.00873 -0.00011
Region10 -0.03628 0.00162 -0.00006
Regionl1 -0.04031 -0.0066 0.00027
Region12 -0.05545 -0.03638 0.00202
Edu2 0.08011 0.04409 0.00353
Edu3 0.06316 -0.00043 -0.00003
Edu4 0.07126 0.04004 0.00285
Edu5 0.09669 0.04766 0.00461
Edu6 0.18249 0.03848 0.00702
Edu7 0.07297 0.02582 0.00188
Edu8 0.20667 0.03735 0.00772
Edu9 0.20962 0.08301 0.0174
Ndep0-2 -0.21948 -0.04295 0.00943
Ndep3-4 -0.13167 -0.02187 0.00288
Ndep5-10 -0.09093 -0.01272 0.00116
Ndepl1-15 -0.05033 -0.07009 0.00353
Ddep0-2 -0.15929 -0.03577 0.0057
Ddep3-4 -0.12257 -0.01993 0.00244
Ddep5-10 -0.05433 -0.00519 0.00028
Ddepl1-15 0.01417 -0.04455 -0.00063
Married -0.20749 -0.09574 0.01986
EmpP 0.25902 -0.07971 -0.02065
EduP2 -0.00598 0.04685 -0.00028
EduP3 0.03444 0.00337 0.00012
EduP4 0.01614 -0.03585 -0.00058
EduP5 -0.01934 0.01241 -0.00024
EduP6 -0.00791 0.01105 -0.00009
EduP7 -0.07971 0.0088 -0.0007
EduP8 -0.044 0.02499 -0.0011
EduP9 -0.09075 0.04374 -0.00397
HOHSingle -0.05149 0.10238 -0.00527
Sum of theV g E f fs4 * (Xo2 — Xg4) for all variables 0.05311
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