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Abstract

In this paper we study occupational segregation by gender and ethnic group in England and 

Wales using data from the 2001 Census. We assess in an integrated framework the relative importance 

of each source of segregation and whether they combine into a double disadvantage effect or are 

independent processes. The analysis exploits the decomposability properties of the Mutual Information 

segregation index. These same properties allow measuring the effect on segregation of the distinctions 

between (i) Manual vs. Non-manual occupations; (ii) Full- vs. Part-time jobs, and (iii) human capital 

categories.  Finally,  we  extend  the  usual  notion  of  occupational  segregation  among  the  employed 

population to include the segregation of the entire  non-student  population of working age due to 

differences  in  the  distribution  of  demographic  groups  over  labor  market  participation  categories. 

Among the main conclusions, the following three are emphasized.  (1) The role of gender is much 

greater than the role of ethnic group in accounting for occupational segregation, and both constitute 

independent processes. (2) All the distinctions mentioned above with the exception of human capital 

have a substantial effect on segregation by gender. However, the Manual vs. Non-manual and the Full- 

vs. Part-time distinctions have a negligible effect on segregation by ethnic group. (3) The segregation 

induced by labor market participation decisions in England and Wales is about 20 per cent greater than 

the usual occupational segregation.
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1 Introduction

Over the last decades, changes in the ethnic composition and in the labor market behavior by gender in

Western countries have a�ected the degree and characteristics of occupational segregation. On the one

hand, many countries have become increasingly ethnically diverse because minorities have grown much

more rapidly than the white population thanks to their greater fertility and/or immigration rates. On

the other hand, the traditional gender division of labor has given way to a new complex model in which,

in spite of the rising female participation in the labor market, family care is still predominantly a female

phenomenon and many working women are led to choose occupations where they can, presumably, better

accommodate family responsibilities.1

This paper provides a measurement framework for the simultaneous study of occupational segre-

gation by gender and ethnic group, based on the properties of the Mutual Information Index �the M

index, hereafter� �rst developed by Theil and Finizza (1971), and recently characterized by Frankel

and Volij (2011). This multigroup index of segregation is capable of incorporating a number of features

emphasized in the literature, as well as some aspects formerly ignored. The usefulness of the M index is

illustrated with a study of occupational segregation in the British labor market using the 2001 England

and Wales Census.2

In the context of occupational, residential, or school segregation, early studies were restricted to

pairwise comparisons and focused on the White/Black division (Farley and Frey (1994); Massey and

Hajnal (1995)). Recognizing that ethnicity transcends the White/Black division, many authors have

computed pairwise dichotomous segregation indexes for, say, the White/non-White distinction (Massey

and Denton, 1987, 1989; Frey and Farley, 1996; Krivo and Kaufman, 1999; Glaeser and Vigdor, 2000;

Logan, Stults, and Farley, 2004; Fischer, 2003; Blackwell, 2003; Blackwell and Guinea-Martin, 2005).

1When using the term `occupational choice', we do not wish to suggest that segregation occurs only because of
di�erences in preferences between groups. In fact, even if preferences are identical, any technological constraints and
economic or cultural processes that increase the costs of group-atypical choices or serve as a mechanism for societal
enforcement of discrimination, will lead to occupational segregation via occupational choices.

2Following a usual convention, we use the term Great Britain as shorthand for England and Wales. Scotland's 2001
Census is an independent statistical operation carried out by the General Register O�ce for Scotland, a part of the
devolved Scottish Administration, and we do not use these data in this paper.
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These procedures, however, disregard the segregation that takes place within the, say, non-white pop-

ulation (Miller and Quigley, 1990; Iceland, 2004). More recently, a growing number of scholars have

adopted the use of multigroup indices of segregation, notably the M index and its normalized version,

the H index, to study the increasing ethnic complexity in society (Reardon, Yun, and Eitle, 2000;

Fischer, Stockmayer, Stiles, and Hout, 2004; Guinea-Martin, Blackwell, and Elliott, 2010; Mora and

Ruiz-Castillo, 2010).

Although researchers have examined occupational segregation by gender and ethnic group (Jacobs,

1989; Reskin, 1999; McTague, Stainback, and Tomaskovic-Devey, 2009), to our knowledge gender and

ethnic segregation have not been studied in a uni�ed analytical framework. Whereas most studies

of occupational segregation by gender have ignored the ethnic identity of the workers, some authors

have made an e�or to deal with the two dimensions simultaneously. The usual approach consists of

computing segregation indexes based on pairwise comparisons, such as white female vs. white male or

white female vs. non-white female, and likewise for other ethnic groups (Albelda, 1986; King, 1992;

Blackwell, 2003; Blackwell and Guinea-Martin, 2005). Although this procedure implicitly recognizes

the existence of two dimensions along which segregation arises, it does not yield a measure of the joint

e�ect of gender and ethnic status on segregation. Alternatively, the M index does not only provide an

overall measure of gender and ethnic segregation, but it can be decomposed to evaluate the importance

of gender segregation within ethnic categories, as well as the importance of ethnic segregation within

gender.

Social scientists have strived to understand the links between segregation and socioeconomic factors.

Among the latter, we study the following three. Firstly, women's over-representation in part-time work

is regarded as a major contributor to their occupational segregation from men (Hakim, 1992; Watts and

Rich, 1992; Elliott, 2005). Secondly, it has also been argued that women tend to concentrate in `pink

ghettos' that correspond to clerical, retail and health-related occupations, while men are split between

managerial occupations in the non-manual sector and manual occupations (Charles and Grusky, 2004;

Blackburn, Brooks, and Jarman, 2001). Thirdly, a large number of authors have studied to what extent
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individuals with the same educational level and job market experience are still segregated on account

of their gender or ethnic group (Roos, 1985; Blossfeld, 1987; Jacobsen, 1994b,a; Borghans and Groot,

1999; Blackburn, Jarman, and Brooks, 2000;Charles, Buchmann, Halebsky, Powers, and Smith, 2001;

Mora and Ruiz-Castillo, 2003). Consequently, we use the additive decomposability property of the M

index to analyze the population partition into subgroups de�ned by the distinctions between Part- and

Full-time jobs, Manual and Non-manual occupations, as well as by the interaction of age and educational

attainment variables.

Traditional studies of occupational segregation focus exclusively on the employed population, over-

looking that the distribution of people across occupations is conditional on their labor market partic-

ipation and that, as a result, occupational segregation by gender is positively correlated with female

participation rates (Charles, 1992; Dolado and Felgueroso, 2004; Mandel and Semyonov, 2006; Bettio

and Verashchagina, 2009). This paper suggests extending the domain of previous segregation studies

by considering the labor market segregation of the entire non-student population of working age that,

before making any occupational choice, must �rst decide whether to become part of the labor force.

As said earlier, the usefulness of our measurement framework is illustrated with the analysis of segre-

gation in the British labor market. One key aspect of minorities in Great Britain is their concentration

in urban areas. Therefore, we partition the British population into those living in local areas where over

�ve per cent of the residents belong to a minority, and the rest of the country. Our analyses control for

this partition, and stress di�erences in the segregation patterns across the two areas.

The main research questions investigated are the following �ve. (i) What is the relative importance of

gender and ethnic group as sources of occupational segregation? (ii) Is there much overlapping between

gender and ethnic group as sources of occupational segregation, or are they independent processes? (iii)

How much of occupational segregation is accounted for by the distinction between Manual and Non-

manual occupations on the one hand, and the classi�cation of Full- and Part-time jobs on the other? (iv)

What is the role of human capital in segregation? (v) Relative to the standard notion of occupational

segregation, how important is the labor market participation decision in inducing segregation in a wider
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sense?

The rest of the paper is organized as follows. Section 2 presents the measurement framework. Section

3 describes the data and presents the results, while section 4 concludes.

2 Measurement Framework

2.1 Occupational segregation by gender and ethnic group

Assume that workers can be employed in J occupations, indexed by j = 1, ..., J . Each worker is either

male, m, or female, f , and belongs to any of G ethnic groups, indexed by g = 1, . . . , G. Let tjgm and

tjgf be, respectively, the number of males and females of ethnic group g working in occupation j. Let

pjgi, i = m, f , denote the joint relative frequency of occupation j, ethnic group g, and gender i. Thus

pjgi =
tjgi
t where t =

∑
j,g (tjgf + tjgm).

Many researchers view segregation as the tendency of groups to have di�erent distributions across

organizational units. In the context of occupational segregation by gender, this is the tendency of men

and women to work in di�erent occupations, while in the case of occupational segregation by ethnic

groups, it is the tendency of ethnic groups to have di�erent distributions across occupations. In this

subsection, we will present the index M using the multigroup notion of occupational segregation by

ethnic groups. Then, we will present the M index for the notion of occupational segregation by gender.

We will �nally combine both notions to present how occupational segregation which jointly arises by

gender and ethnic groups can be measured using the M index.

Before introducing M , it is useful to de�ne the entropy of a distribution. Consider a variable x

with takes Q values. Let pq be the probability of the qth value so that P = {pq}Qq=1 is the probability

distribution for x. The entropy of the Q values of x, denoted by E(P ), is the function:

E(P ) =

Q∑
q=1

pqlog

(
1

pq

)
(1)
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with 0 ∗ log(1/0) = 0. Heuristically, log
(

1
pq

)
captures the information brought about by observing

q: if q is unlikely, pq is small and the information brought about by its observation, log
(

1
pq

)
, is

large. Therefore, the entropy can be considered a measure of the expected information carried by an

observation.

Let Pocc be the unconditional distribution of occupations; and let Pocc|g be the distribution of

occupations whithin ethnic group g. Suppose that a worker is drawn randomly from the pool of workers,

so that the expected information of learning the worker's occupation is measured by the entropy of Pocc,

E (Pocc). If we were informed about the worker's ethnic group, the expected information from learning

the worker's occupation would now be measured by the entropy of the occupations' distribution within

the worker's ethnic group, E
(
Pocc|g

)
. If the ethnic groups are very segregated into di�erent occupations,

then E
(
Pocc|g

)
will tend to be lower than E (Pocc) because the worker's ethnic group conveys much

information about the worker's occupation. The mutual information index of occupational segregation

by ethnic group, Meth, equals this reduction in entropy averaged over all workers:

Meth =
G∑

g=1

pg
[
E (Pocc)− E

(
Pocc|g

)]
(2)

Thus, Meth captures segregation viewed as the extent to which workers from di�erent ethnic groups

work in di�erent occupations. However, since pj|g pg = pg|j pj , the relative gain in information about

occupation j derived from learning about ethnic group g,
(pj|g )

−1

(pj)
−1 , must equal the relative gain in

information about ethnic group g when learning about occupation j,
(pg|j )

−1

(pg)
−1 . Hence,Meth also captures

segregation as the tendency of occupations to have di�erent ethnic compositions.

Consider now the notion of occupational segregation by gender. Clearly, in this case segregation can

be studied both in the overall population and also within each ethnic group. Let us �rst study the latter

possibility. Suppose that a worker is randomly drawn from ethnic group g. As before, the expected

information of learning the worker's occupation is measured by the entropy of the distribution across

occupations for ethnic group g, E
(
Pocc|g

)
. If we were informed about the worker's gender, then the
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expected information from learning the worker's occupation would now be measured by the entropy of

the occupations' distribution within the worker's ethnic group and gender, E
(
Pocc|g,i

)
, where i is either

m or f . If men and women from ethnic group g are very segregated into di�erent occupations, then

E
(
Pocc|g,i

)
will tend to be lower than E

(
Pocc|g

)
because learning the worker's gender brings a lot of

information about the worker's occupation. The mutual information index of occupational segregation

by gender within ethnic group g, Mgen(g) , equals this reduction in entropy averaged over all workers:

Mgen(g) =
∑

i=m,f

pi
[
E
(
Pocc|g

)
− E

(
Pocc|g,i

)]
(3)

Naturally, one can apply the same ideas to the overall population rather than to a speci�c ethnic

group. More precisely, the mutual information index of occupational segregation by gender, Mgen ,

captures the average increase in information about the occupation of a worker after we learn about

his/her gender:

Mgen =
∑

i=m,f

pi
[
E (Pocc)− E

(
Pocc|i

)]
(4)

The relation between Mgen and the within ethnic groups terms Mgen(g) can only be precisely stated

after the notion of occupational segregation by ethnic group both within male and female workers is

introduced. Consequently, let Meth(m) and Meth(f) denote the mutual information indexes of occupa-

tional segregation by ethnic groups for male and female workers, respectively. Moreover, let Mgen(eth)

be the weighted average of the within ethnic group indexes of occupational segregation by gender,

using as weights the share of each ethnic group in the population, i.e. Mgen(eth) =
∑

g pgM
gen(g);

and let Meth(gen) be the weighted average of the within gender indexes of occupational segrega-

tion by ethnic group, using as weights the proportion of males and females in the population, i.e.

Methn(gen) = pmMeth(m) + pfM
eth(f). After some algebraic transformations, it can be shown that:3

Mgen +Meth(gen) = Meth +Mgen(eth) (5)

3See Mora and Ruiz-Castillo (2003) for the proof of this result for G = 2 and Frankel and Volij (2011) for the multigroup
case.
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Equation (5) is important because it opens the possibility of de�ning an index of occupational segre-

gation jointly by gender and ethnic group as simply the sum of each direct index with the corresponding

within-group index:

M ≡Mgen +Meth(gen) = Meth +Mgen(eth) (6)

It turns out that M is itself a mutual information index, capturing the expected increase in information

about the occupation of a worker when we simultaneously learn both his or her ethnic group and gender.

Hence, the mutual information index provides a simple framework whereby a notion of occupational

segregation jointly by gender and ethnic group can be decomposed in two ways. Firstly, it can be

decomposed as the sum of a between term which captures occupational segregation by gender, Mgen,

and a within term which captures average occupational segregation by ethnic group within gender

categories, Methn(gen). Secondly, it can be decomposed as the sum of a between term which captures

occupational segregation by ethnic group, Meth, a within term which is the weighted average of the

occupational segregation indexes by gender within each ethnic group, Mgen(eth).

Moreover, Mora and Ruiz-Castillo (2010) show that Mgen(eth) can be interpreted unambiguously

as the extent to which M would fall if gender di�erences across occupations made the only source of

segregation; while Meth(gen) is the extent to which M would fall if ethnic di�erences across occupations

were the only source of segregation. Therefore, the two sources of segregation, gender and ethnicity, can

be characterized as independent wheneverMeth = Meth(gen) andMgen = Mgen(eth) . Hence, the mutual

information index provides a simple framework whereby a notion of occupational segregation jointly by

gender and ethnic group,M , is naturally related to the traditional notions of segregation by ethnic group

and by gender, Meth and Mgen; and also to notions of segregation by one dimension (ethnicity/gender)

that are conditional on the other dimension (gender/ethnicity), Meth(gen) and Mgen(eth).
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2.2 A Pair of One-way Classi�cation Variables

In many research situations it is useful to partition organizational units, such as occupations, into

subgroups or clusters. For example, Theil and Finizza (1971) consider the partition of the set of schools

into school districts to study the extent of racial segregation within them. More generally, we have

two classi�cation variables which assign individuals to two sets of organizational units where one of the

classi�cations is a partition of the other, i.e. we have a pair of one-way classi�cation variables (Mora

and Ruiz-Castillo, 2003). Within the context of segregation in the labour market, this situation arises,

at least, in two di�erent contexts.

Firstly, when we want to study to what extent occupational segregation is driven by the segregation

of workers into a few major occupational categories. The leading example is the partition of occupations

into manual and nonmanual occupations. If, say, occupational segregation by gender is driven primarily

by the segregation of men into manual occupations and women into nonmanual occupations, then we

would expect that most of the segregation using any detailed classi�cation of occupations would be

captured by computing the index with only the manual versus nonmanual partition.

Secondly, when we want to embed our measures of occupational segregation into a wider framework

which includes the decision to participate in the labour market. Workers are the members of the

working age population who hold a job in a speci�c occupation. The rest of the working age population

include the unemployed, homeworkers, students, and other inactive people. Large gender and ethnic

group di�erences are likely in the incidence of these activities. Thus, a measurement of the segregation

patterns by gender and ethnic group induced by the individual's relation to the labor market is of

interest. To study these and related issues, it is necessary to widen the set of organizational units to

include, in addition to occupational categories, the aforementioned economic activities. More precisely,

we want to consider the segregation �by gender, ethnic group, or both� induced by the choice into

alternative economic situations, such as domestic work, inactivity, or market work. Once this notion of

segregation is introduced, the traditional notion of occupational segregation arises as the extent to which

groups work in di�erent occupations conditional of having a job. A question that arises in this context
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is to what extent occupational segregation is the largest component of labour market segregation.

Both research problems share a simple methodological solution within the segregation framework

provided by the mutual information index. For clarity of exposition, we refer to the case of segregation

by ethnic group, the extensions to the gender and the joint gender�ethnic case being trivial. In the

following, we replace the notion of occupation by the more general notion of organizational unit. A

mutual information index which captures the tendency of the G ethnic groups to be at J di�erent

organizational units as:

Meth
J =

G∑
g=1

pg
[
E (PJ)− E

(
PJ|g

)]
(7)

where PJ and PJ|g are the unconditional and conditional distributions of J organizational units, respec-

tively. Assume that the set of J organizational units can be partitioned into K major units, indexed

by k = 1, . . . ,K. This partition of the original classi�cation leads to two new concepts of segregation.

Firstly, segregation by ethnic group across the K-major units, Meth
K , de�ned as the averaged reduction

in entropy de�ned over the K major units after learning from the individual's ethnic group:

Meth
K =

G∑
g=1

pg
[
E (PK)− E

(
PK|g

)]
. (8)

Second, segregation across those units in the original classi�cation which belong to a given major unit

k. Let J(k) be the subset of the original J organizational units which belong to major unit k so

that PJ(k) and PJ(k)|g are, respectively, the unconditional and conditional distributions of the J(k)

organizational units. A mutual information index which measures ethnic segregation across the set

J(k) can be computed by simply conditioning all entropies and relative frequencies appropriately:

Meth
J(k) =

G∑
g=1

pg|k
[
E
(
PJ(k)|k

)
− E

(
PJ(k)|k,g

)]
(9)

The decomposability properties of M ensure the following important property:
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Meth
J = Meth

K +
K∑

k=1

pkM
eth
J(k) (10)

The segregation by ethnic groups across organizational units, Meth
J , can be decomposed into two terms.

The �rst term, Meth
K , is a between-term and captures segregation acrossK major categories. The second

term is a weighted average of segregation indexes, each capturing segregation across organizational units

within a given major unit k.

How can equation (10) be used for the study of the importance of Manual vs. Non-manual occupa-

tions in occupational segregation? In this case, a detailed classi�cation of occupations plays the role of

the original J organizational units. The partition of the original J occupational categories into Manual

and Non-manual occupations de�nes the set of major units. Therefore, K = 2 and the relevant entropy

is E (PMvsN ), i.e. the entropy of the distribution of workers into manual and nonmanual occupations.

Applying equation (10) to this particular case provides a decomposition of the traditional measure of

occupational segregation by ethnic group into two terms:

Meth = Meth
MvsN +Meth

occ(MvsN) (11)

where

Meth
occ(MvsN) = pManualM

eth
J(Manual) + pNon−manualM

eth
J(Non−manual).

The �rst term, Meth
MvsN , captures segregation into Manual vs. Nonmanual occupations by ethnic groups.

The second term, Meth
occ(MvsN), is a weighted average of segregation indexes, each capturing segregation

induced by occupational choice within the Manual vs. Nonmanual partition.

How can equation (10) be used to assess the importance of labour market vs. occupational segre-

gation? In this case, the J organizational units include not only the occupations, but also the K − 1

alternatives to being occupied, like domestic work and studying. Finally, the occupations are the sub-

set of categories within having a job. In this context, equation (10) decomposes the measure of labor
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market segregation by ethnic group, Meth
LM , into two terms:

Meth
LM = Meth

K + pMeth (12)

where Meth
K is the mutual information index which captures to what extent ethnic groups choose alter-

native economic activities; p is the proportion of individuals who are occupied; and Meth is the measure

of occupational segregation by ethnic group. Note that in this case no other economic activity has any

subset of categories. However, the framework allows for the possiblility of subcategories within other

economic activities. For example, it could in principle be possible to study segregation across �elds of

study within the student population.

Decompositions (11) and (12) are simple tools to inquire about the importance of the manual vs.

nonmanual division of occupations and the role of domestic work and unemployment in segregation by

ethnic group in the labour market. Similar decompositions can be applied to the notions of segregation

by gender and segregation by gender and ethnic group jointly. If most of occupational segregation is

driven by the manual vs. nonmanual partition, then we would expect the ratio MMvsN/M to be close

to 1. Similarly, if segregation across occupations is fundamental in understanding segregation forces in

the labour market, we would also expect M/MLM to be close to 1.

2.3 Part-time vs. Full-time

Labor market segregation addresses not only segregation across occupations and di�erences in partici-

pation rates, but also di�erences across gender and ethnic groups in the rates of Full-time and Part-time

jobs. The importance of the Full-time vs. Part-time division of jobs has long been recognized in studies

of gender segregation. It has been argued that female-dominated jobs are associated with a relatively

high level of Part-time work. In the traditional gender division of labour, the male is the household's

main wage earner and fully specializes into paid work. In contrast, the female contributes to the econ-

omy of the household both via household production and with income from a part-time job. In the
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following it is shown how the importance of the Full-time vs. Part-time division in labour market

segregation can be established within the measurement framework provided by the mutual information

index.

In the situations described in the previous section, a set of organizational units is partitioned into

a smaller number of groups. In contrast, the division of jobs into Part-time and Full-time jobs neither

partitions nor increases the original set of occupations. Rather, it adds a new dimension over which

segregation takes place. To accommodate this new dimension, the taxonomy of organizational units is

extended to include all combinations between the original occupational categories and the full-time vs.

part-time status of the jobs. This taxonomy, referred to as FPxocc, naturally leads to a new notion of

segregation by ethnic groups, Meth
FPxocc, by gender, Mgen

FPxocc, or by ethnic group and gender, MFPxocc.

The link between segregation induced by occupational choice and Full vs. Part-time jobs, Mocc and

MFPxocc, follows directly from the decomposability properties of the mutual information index. Again,

we develop here for brevity only the measurement of segregation by ethnic groups, the other cases being

speci�c applications of the same idea. Let Meth
FP (j) be the mutual information index which measures to

what extent workers from di�erent ethnic groups are associated to Full-time and Part-time jobs within

occupation j. Then it can be shown that:

Methnic
FPxocc = Meth +Meth

FP (occ) (13)

where Meth
FP (occ) =

∑J
j=1 pjM

eth
FP (j). Thus, M

eth
FPxocc can be decomposed into two terms. The �rst term,

Meth, is the segregation index which captures occupational segregation by ethnic group. The second

term, Meth
FP (occ), is a weighted average of segregation measures which capture to what extent di�erent

ethnic groups are associated to part-time jobs within each occupation j. Decomposition (13) is useful

to validate the importance of the traditional measure of occupational segregation, Meth
occ . However,

it does not provide a way to assess to what extent the Full-time vs. Part-time division of jobs may

account for segregation in the labour market. To do so, we can again exploit the decomposability
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properties of the mutual information index. First, let Meth(FT ) be the mutual information index of

occupational segregation by ethnic groups within the set of Full-time jobs and let Meth(part) be the

mutual information index of occupational segregation by ethnic groups within the set of part-time jobs.

Then it can be shown that:

Meth
FPxocc = Meth

FP +Meth
occ(FP ) (14)

where Meth
occ(FP ) = pFTlM

eth(FT ) + pPTM
eth(PT ). Thus, Meth

FPxocc admits an additional decomposi-

tion into two terms. The �rst term, Meth
FP , is a mutual segregation index which captures Full-time vs.

Part-time segregation by ethnic group. The second term, Meth
occ(FP ), is a weighted average of segregation

measures which capture occupational segregation by ethnic groups both within the set of Full-time and

within the set of Part-time jobs. If, say, segregation by ethnic group is driven primarily by the segre-

gation of minorities into Part-time jobs, then we would expect that most of the segregation measured

using Meth
FPxocc would be captured by Meth

FP . As already suggested, similar decompositions can be com-

puted for the notion of segregation by gender, Mgen
FPxocc, and for the notion of segregation by gender

and ethnic group jointly, MFPxocc.

2.4 Human Capital

The role of human capital factors in segregation, that is, by how much is segregation reduced when

human capital di�erences are controlled for, has been investigated in a number of countries. What

strikes researchers studying the trends in segregation by gender from the 1970s onwards is not so much

the gendered di�erences in labor market attachment and outcomes per se, but in the light of gender

equalization in education. Are women and men with the same educational level segregated from each

other in the labor market and in the occupational structure? Are women who have achieved the highest

quali�cation levels `shielded' from occupational sex-typing? There are several reasons why we should

expect that the distribution of people across occupations is conditional on human capital characteristics

of the workers.
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From a human capital perspective, workers will choose occupations where their skills depreciate

less if they anticipate parental leave. Workers will also choose to acquire human capital less likely to

depreciate on the event of, say, migration or discrimination if they consider the probability of such event

non-negligible. As an illustration, among young workers, women who expect to remain employed full-

time throughout their life cycle will be, on average, more educated and less occupationally segregated

from men than women who anticipate a long maternal leave. Hence, we expect a negative relation

between human capital and occupational segregation by gender among young workers. If women who

interrupt their work careers after pregnancy or marriage do not come back to the labor market, then we

expect to �nd a decrease in occupational segregation by gender with age for a given level of education.

If those who interrupt their careers do come back but mostly via part-time jobs, then segregation

stemming from the part-time vs. full time division of jobs would increase with age for any given level

of education. On the job training will also be a source of segregation as it will unequally a�ect men

and women and people from di�erent ethnic groups. For example, King (1992) argues that the level

of segregation by ethnic group among young workers is lower than among older workers because the

former have not had enough time to di�erentiate their careers. Finally, it is important to note that, in

a cross-section, any measurement of the age e�ect includes both a human capital e�ect and a cohort

e�ect, the latter re�ecting in expectations and choices across cohorts.

To account for the e�ect of human capital on the measure of segregation, we follow an approach

similar to the one taken to account for the Part-time vs. Full-time division of jobs. For brevity, we

present the case of occupational segregation by ethnic group. Assume workers can be classi�ed into H

human capital categories, indexed by h = 1, . . . , H. Consider now the segregation induced jointly by

occupational and human capital choices. The set of organizational units includes now HCxocc, i.e., all

combinations between the occupations and the human capital categories. Let Meth(h) denote the index

of occupational segregation by ethnic group within the pool of workers with human capital h and let

Meth
HC be the mutual information index by ethnic group computed by using as organizational units the

H human capital categories. The mutual information index for HCxocc segregation by ethnic group,
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Meth
HCxocc, can be decomposed into two terms:

Meth
HCxocc = Meth

HC +Meth
occ(HC) (15)

where Meth
occ(HC) =

∑H
h=1 phM

eth(h). Thus, segregation induced by occupational and human capital

choices by ethnic group, Meth
HCxocc, can be decomposed into a between term, Meth

HC , which captures

segregation induced by human capital levels, and a within term, Meth
occ(HC), which is an average across

human capital levels of segregation measures, Meth(h), that seize segregation induced by occupational

choices within each level of human capital.

3 Data and Results

3.1 The data set, variable de�nitions, and basic descriptive statistics

Even though overseas workers started to settle in Britain's major cities in signi�cant numbers from the

end of the Second World War, White people still account for 93 per cent of the overall working-age

population in the 2001 Census (i.e. those residents aged 16 to 64, or 29, 293, 432 individuals). In this

paper, we consider six ethnic minorities (Indian, Pakistani, Bangladeshi, Black Caribbean, Black African

and Chinese), which amount to 2, 216, 247 people, or 7 per cent of the working-age population.4 Given

the small demographic importance of minorities, the Census data �with its almost universal coverage

and fully-coded occupational question� represents the only data su�cently large and representative to

analyze occupational segregation jointly by gender and ethnicity.

The presence of minorities is unequally distributed across Great Britain. In some cities, minority

people account for over 25 per cent of the population while in other places this share is negligible. To

deal with these asymmetries, we partition Great Britain into two areas according to the relative presence

of minorities. More precisely, we distinguish 113 Local Authority Districts where �ve per cent or more

4White includes people who are self-de�ned as White British or White Irish. We concentrate on them and the six
minorities as they are the major and most stable sources of ethnic self-identi�cation for people in Great Britain (Botcherby
and Hurrell, 2004; Lindley, Dale, and Dex, 2004;Simpson and Akinwale, 2007)
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of their population belong to one of the six ethnic minorities and refer to them as Metro areas because

all these ethnically heterogeneous districts are metropolitan.5 Below the �ve per cent benchmark there

are 408 Local Authority Districts, LADs, located around cities and in towns and rural settings (see

Lupton and Power, 2004 for the full list of LADs). In what follows, we will refer to these 408 districts,

in which minorities account for just 1.8 per cent of the population, as Non-metro areas.

Panel 1 in Table 1 provides basic descriptive statistics of the dataset. By construction, minorities'

are concentrated in Metro areas (90 per cent live in them). However, whites are not (only 40 per cent

of whites live in Metro areas). Not surprisingly, men and women are similarly distributed both across

and within Metro and Non-metro areas.

Table 1 around here

For those employed, Census data gives information about their occupation and usual hours of work

in a week. We measure occupational segregation by using the 2000 Standard Occupational Classi�cation

with 81 occupational categories at the three-digit level. Occupations in major groups �Skilled Trades

Occupations�, �Process, Plant and Machine Operatives�, and �Elementary Occupations� are classi�ed

as Manual, and the remaining as Non-manual. Following this convention, we �nd that between one

third and half of men, depending on ethnicity, work in Manual occupations (see Panel 2 in Table 1). In

contrast, around 80 per cent of women work in Non-manual occupations.

Following standard practice, people working 29 hours or fewer per week can be classi�ed as Part-

timers (see Statistical Annex of OECD, 2011). As expected, (see Panel 3 in Table 1) a higher percentage

of women than men work Part-time, both in Metro and Non-metro areas, and across all ethnic groups

(among whites, for example, 45.5 vs. 8.3 per cent in Non-metro areas). Interestingly, the percentage of

part-timers among women in Non-metro areas is larger than in Metro areas (45.5 vs. 39.1 per cent for

White women and 34.2 vs. 32.5 for minorities).

5Minorities account for 15.6 per cent of the population in Metro areas, having their largest population shares in some
London's districts (with a maximum of 60 per cent in Newham). In the other major cities the shares range from Leicester
(36 per cent), Birmingham (30 per cent) and Manchester (18 per cent) down to Liverpool (6 per cent) and Portsmouth
(5 per cent).
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Using Census information, a proxy for human capital can be obtained by combining six age groups

and three levels of educational attainment.6 The resulting 18 di�erent human capital categories capture

the di�erent age structure and educational attainment of men and women in each ethnic group. Ethnic

minorities have a younger age structure than the White majority. For example, the percentage of people

aged between 20 and 29 years is around 28 per cent for minorities and only 19 per cent for White people.

In terms of educational levels, the betterment of the educational attainment of the British labor force

starts with the cohorts born after the 1950s. Thus, the proportion of men and women with only low

education for young workers aged between 20 and 29 years of age is more than 30 percentage points

lower than among workers aged between 60 and 64. Finally, for men and women under 40, the incidence

of tertiary education across ethnic groups is higher for most minorities than it is for Whites, the only

exceptions being Caribbean men and Bangladeshi people. Note, however, that these �gures should be

taken with caution as the rates of university-educated long-term residents from ethnic minorities in any

cross-sectional sample from the Census data are likely to be in�ated by students who migrate to Great

Britain temporarily.

We distinguish between people who are occupied and people who are unemployed or inactive. Among

the inactive, Census information di�erentiates between retired respondents, students, homemakers,

people who are permanently sick, and people who are inactive for other reasons. Employment rates are

highest in Non-metro areas, regardless of ethnic group and gender. They are highest also for White men

in relation to minority men regardless of type of area. The variability in economic activity is greater

among women than among men, ranging from the 68.5 per cent of Black Caribbean occupied women

in Metro areas (and only 8.5 per cent of homemakers) to the 19.6 per cent of Bangladeshi occupied

women (and 40.9 per cent of homemakers).

6The age groups correspond to people aged from 16 to 19, 20 to 29, 30 to 39, 40 to 49, 50 to 59 and 60 to 64. The levels
of education correspond to people without academic or professional quali�cations, people with secondary or professional

quali�cations, and people with tertiary quali�cations.
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3.2 Occupational Segregation by Gender

Table 2 presents measures of occupational segregation by gender according to the M index for the

2001 Census data. Indexes of occupational segregation by gender for the 81 occupations for Metro and

Non-metro areas, and for the entire employed population are in column 1.7

Table 2 around here

How much of these measures can be attributed to gender di�erences in Manual and Non-manual occupa-

tions? The answer lies in column 2. Thus, for example, the value of occupational segregation by gender

in Metro areas, 18.0, can be decomposed into a value which captures gender di�erences in Manual and

Non-manual occupations, 4.1, plus a value which captures occupational segregation by gender within

the Manual and Non-manual major groupings, 18.0− 4.1 = 13.9. The results in columns 1 and 2 show

that, although most occupational segregation by gender raises within the Manual and Non-manual cat-

egories, this dichotomous partition of all occupational categories still accounts for a sizable proportion

of occupational segregation ( 4.1
18.0x100 = 22.8% in Metro areas and 21.7% in Non-metro areas).

On the other hand, the original 81 occupations can be interacted with the Full-time vs. Part-time

indicator to construct an extended classi�cation comprising 162 categories. Column 3 in Table 2 shows

the corresponding segregation indexes. Not surprisingly, the segregation measures increase from 18.0,

using the three-digit classi�cation, to 20.7 using the 162 categories in Metro areas, and from 21.7 to 25.2

in Non-metro areas. How much of these measures can be accounted for by gender di�erences in Full-time

and Part-Time jobs? The answer is in column 4. For example, in Metro areas the value of occupational

segregation by gender using the extended classi�cation, 20.7, is decomposed into segregation from

gender di�erences in Full-time and Part-time jobs, 6.2, plus occupational segregation by gender within

the Full-time and Part-time major groups, 14.5. The results in columns 3 and 4 show that segregation

arising from the Full-time vs. Part-time partition accounts for 6.2
20.7x100 = 30.0% of overall segregation

7Reported indexes are multiplied by 100 and rounded to the �rst decimal point. Calculations in the main text which
use them are obtained for clarity using the one-digit approximations.
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in Metro areas and 37.3% in Non-metro areas; these proportions are considerably higher than those

accounted for by the Manual vs. Non-manual distinction.

Finally, it is observed that occupational segregation by gender is larger in Non-metro areas than in

Metro areas. It can readily be seen that the Full-time vs. Part-time division of jobs accounts for most of

this di�erential. To see this, note that segregation within the Full-time vs. Part-time division of jobs is

only slightly larger in Non-metro areas than in Metro areas (25.2− 9.4 = 15.8 versus 20.7− 6.2 = 14.5,

respectively).

3.3 Segregation by Ethnic Group

Table 3, which is exactly structured as Table 2, shows the mutual information measures of occupational

segregation by ethnic group. Unsurprisingly, the division of local authorities according to the importance

of the minorities matters a lot. While the level of occupational segregation by ethnic group is close

to zero (0.6) in Non-metro areas, occupational segregation by ethnic group in Metro areas reaches 2.5

when using the three-digit classi�cation (column 1) and 2.7 when using the extended classi�cation with

162 categories (column 3).

Table 3 around here

Comparing columns 1 and 2 and columns 3 and 4, we must conclude that the roles of the Manual vs.

Non-manual partition of occupations and the Full-time vs. Part-time division of jobs on occupational

segregation by ethnic group are both negligible (in Metro areas, for example, they account only for

0.1
2.5x100 = 4.0 per cent and 0.1

2.7x100 = 3.7 per cent of segregation, respectively).

3.4 Gender vs. Ethnic Group Segregation

Although the levels of segregation seem to be much larger in the case of segregation by gender than in

the case of segregation by ethnic group, to directly compare segregation by these two sources within a

consistent measurement framework we must apply equation (6). The relevant information is in Table
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4.

Table 4 around here

Consider the �rst column of Table 4, where indexes of segregation along the three-digit occupational

classi�cation are shown. Occupational segregation induced jointly by gender and ethnic groups is, by

de�nition, larger than either occupational segregation by gender or occupational segregation by ethnic

groups on their own: 20.8 (second row in Table 4) vs. 18.0 (second row in Table 2), and 2.5 (second

row in Table 3), respectively, in Metro areas; and 22.4 vs. 21.7 and 0.6, respectively, in Non-metro

areas. After controlling for ethnic group (rows 3 and 4 in Table 4), we �nd that segregation by gender

slightly increases both in Metro and Non-metro areas. For example, in Metro areas both segregation

by gender raises from 18.0 to 18.3.8 We �nd the same pattern for segregation indexes by ethnic group

(2.8 vs 2.5 and 0.7 vs. 0.6), suggesting that occupational segregation by gender does not account for

the segregation patterns across occupations that are obtained with ethnic groups. Similar comments

apply to the notions of segregation induced by the interaction of occupational choice with the Full-

time nature of the jobs (column 2), segregation induced by Full-time and Part-time jobs (column 3),

and segregation induced by the choice of Manual and Non-manual occupations (column 4). Thus,

occupational segregation by ethnic group does not account for occupational segregation by gender, and

vice versa.

The relative importance of segregation by gender is highlighted by the fact that occupational segre-

gation jointly by gender and ethnic groups would decrease by 21.7
22.4x100 = 96.9 per cent and by 88.0 per

cent in Non-metro and Metro areas, respectively, if there were no occupational segregation by gender

within ethnic groups. The greater importance of segregation by ethnic group in Metro areas is high-

lighted by the fact that occupational segregation would only decrease by 0.7
22.4x100 = 3.1 per cent in

Non-metro areas while it would decrease by 13.5 per cent in Metro areas.

8In Non-metro areas the reported indexes appear to be equal, 21.7, because they are rounded to one decimal point
after multiplying by 100. The actual increase in the index computed up to four decimal points is 0.2173−0.2168 = 0.0005.
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3.5 The role of age and educational attainments

By how much is segregation reduced when di�erences in age and educational attainments are controlled

for? The answer is in Table 5. Columns 1, 2, and 3 report the within age and educational-attainment

segregation measures corresponding to the direct segregation measures reported in Table 4, columns 1,

3, and 4, respectively .

Insert Table 5 around here

The results show that the patterns found in the previous sections are robust to our control for age and

educational attainments. Firstly, the Full-time vs. Part-time nature of the job is still important in

accounting for occupational segregation, as it amounts to 10.9
27.6x100 = 39.5% and 30.6% of segregation

by gender induced by the extended classi�cation in Non-metro and Metro areas, respectively. Secondly,

segregation by gender also accounts for most of the wider notion of segregation by gender and ethnic

group together. In Metro areas, for example, segregation would only decrease by 3.5
22.6x100 = 15.5% if

there were no segregation by ethnic groups within gender categories; while it would decrease by 85.4%

if there were no segregation by gender within ethnic group categories.

The role of human capital factors in segregation, that is, by how much is segregation reduced when

human capital di�erences are controlled for, has been investigated in a number of countries. What

strikes researchers studying the trends in segregation by gender from the 1970s onwards is not so much

the gendered di�erences in labor market attachment and outcomes per se, but in the light of gender

equalization in education. This is a puzzle we also �nd in our results. For example, segregation by

gender and ethnic group induced by the three-digit occupational classi�cation actually increases from

22.4 to 23.5 in Non-metro areas and from 20.8 to 22.6 in Metro areas after controlling for age and

educational attainments (see column 1 in Tables 4 and 5). Admittedly, the failure of our proxies for

human capital to account in the aggregate for the various notions of segregation may in part be driven

by the lack of a detailed measure for the individual's major �eld of study. Unfortunately, information

on major �eld of education is not available in the Census data.
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Recognizing this shortcoming, we are nevertheless still able to �nd associations between age and

educational levels and our measures of segregation which are consistent with the theory of human

capital. In Table 6, indices of labor market segregation by gender and ethnic group for two age groups

are presented: workers who are predominantly single and childless (i.e. with ages ranging from 20 to

29) and workers who are predominantly coupled and have mostly passed their prime childbearing years

(i.e. ranging in age from 40 to 49).

Insert Table 6 around here

According to the human capital theory, women who expect to remain employed full time throughout

their life cycle might invest in more years of formal education and be less occupationally segregated

from men than women who anticipate long and frequent maternal leaves. Hence, we expect a negative

relation between human capital and occupational segregation by gender. Results in Table 6 show that

occupational segregation by gender is much smaller among workers with tertiary education than it is for

workers with lower educational levels. For example, using the three-digit classi�cation for occupations

(column 1), in the group of young workers (between 20 and 29 years of age) occupational segregation

by gender decreases as education changes from secondary to tertiary by 21.1−12.4
21.1 x100 = 41.2% and by

49.7% in Non-metro and Metro areas, respectively. In contrast, occupational segregation by ethnic group

slightly increases from secondary to tertiary education, arguably re�ecting that minorities with tertiary

education are concentrated in a few occupational categories (for a recent account of the concentration of

ethnic minorities across some liberal professions, see, for example, Blackwell and Guinea-Martin, 2005).

Segregation within broad age categories also highlights a life cycle e�ect in occupational segregation

by gender regarding the segregation induced by the Full-time vs. Part-time division of jobs. On the one

hand, women who interrupt their work careers after pregnancy or marriage and do not come back to the

labor market induce a negative relation between age and occupational segregation in the data. On the

other hand, women who do come back to the labor market by �lling part-time vacancies increase the
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importance of the Full-time vs. Part-time division of jobs by age. Consider for example the situation

in Metro areas regarding gender segregation induced by this division (column 2). For young workers,

segregation decreases with education as it goes from 6.5 to 2.6 and 0.3. Its importance as a share of

the occupational segregation using the extended occupation also decreases from 6.5
19.2x100 = 33.9% to

only 0.3
8.6x100 = 3.5% among workers with tertiary education. In contrast, for workers with tertiary

education of the older cohort (age 40 to 49) gender segregation induced by the Full-time vs. Part-time

division of jobs still accounts for 6.0
17.1x100 = 35.1% of occupational segregation as measured with the

extended classi�cation. Care must be given to the fact that in cross-sections like the 2001 Census,

interpretation of di�erences across age groups may simply result from cohort changes in preferences.

However, the fact that occupational segregation by gender for young workers with tertiary education

is not negligible (see columns 1 and 3) strongly suggests that the cohort e�ect cannot be the only

source of the increasing importance of the Full-time vs. Part-time divide among the older workers.

Consistent with this interpretation, the Full-time vs. Part-time division of jobs plays no interesting role

in the interaction between ethnic segregation and our human capital proxies. Hence, results suggest

that occupational segregation among workers with tertiary education most likely predates marriage and

maternity, and it increases after marriage and maternity at least partly through a rise in the segregation

induced by the Full-time vs. Part-time division of jobs.

3.6 Labor Market Segregation

How important are the measures of occupational segregation so far shown within the broader notion

of segregation induced by the individual's relation to the labor market? We can answer this question

by exploiting an equation similar to (12) for each occupational segregation measure. For example,

consider equation (12) in the context of gender segregation and using the extended classi�cation with

162 occupational categories FPxJ : Mgen
K+FPxJ = Mgen

K + pMgen
FPxJ . Table 7 presents in column 1

occupational segregation induced by the extended classi�cation, in column 2 segregation induced by the

major economic activities, and in column 3 the mutual information index of labour market segregation
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by gender.

Insert Table 7 around here

The importance of the enlargement of the set of organizational units to include household production and

other economic categories is highlighted, for example, by the fact that it accounts for 3.9
22.0 ∗ 100 = 17.7

per cent and 21.1 per cent of labour market segregation by gender in Non-metro and Metro areas,

respectively. Although we do not present the results for brevity, these �ndings are robust to controlling

by human capital categories.

How do these results compare with the situation in other countries? The European Union Labor

Force Survey provides a homogeneous data for several European countries in 2001. In addition to the

occupation in the main job for those employed, seven major economic activities are reported for all

individuals in the working-age population in 15 countries.9 Overall, a positive correlation (0.40) is

found among the proportion of employed workers and the level of occupational segregation. Italy, for

example, has both the lowest employment rate (53.8 per cent) and the lowest index of occupational

segregation by gender (17.7 per cent), while Sweden has the second largest employment rate after

Norway (74.3 per cent) and the second largest segregation index (27.5) after Portugal. Interestingly,

di�erences in occupational segregation across countries are larger than di�erences in labour market

segregation, re�ecting the negative correlation (−0.40) between employment rates and segregation by

gender across major economic activities. The case of England and Wales, with occupational segregation

accounting for around 80 per cent of labor market segregation is similar to the situation in Finland,

Sweden, and Denmark (84.0, 85.2, and 88.1 per cent, respectively), and contrasts markedly with the

situation in Italy, Greece, and Ireland, where occupational segregation accounts for less than 55 per

cent of labour market segregation (arguably because in these countries the proportion of women in

homemaking is very large).

The contribution of ethnic group di�erences in joint segregation increases from 13.4 per cent for

9The activities are employed, unemployed, retired, student, homemaker, permanently sick, and other inactive. The list
of countries with available homogeneous information include Austria, Belgium, the Czech Republic, Denmark, Finland,
France, Greece, Hungary, Ireland, Italy, the Netherlands, Norway, Portugal, Slovakia, and Sweden.
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the case of occupational segregation to 19.3 per cent for labor market segregation. This result mostly

stems from two sources. In the �rst place, the higher incidence of unemployment and student status

among Black African and Pakistani men; in the second place, and more importantly, the large share of

homemaking (associated with the lowest employment rates) among Pakistani and Bangladeshi women

(detailed results available upon request).

4 Conclusions

This paper has studied several issues in occupational and other forms of segregation in Great Britain by

using the decomposability property of the M index. The main �ndings can be summarized as follows.

1. The joint study of occupational segregation by gender and ethnic group allows the measurement

of occupational segregation by, say, ethnic group under the counterfactual that there are no

di�erences in the distribution of men and women across occupations. In Metro areas, where

ethnic minorities are heavily concentrated, almost 86.5 per cent of joint segregation by gender and

ethnic group would disappear if men and women did not distribute di�erently across occupations.

Besides quantifying in a uni�ed measurement framework the unequal importance of gender and

ethnic group in inducing occupational segregation, our results also show that they are independent

sources of segregation. The level of segregation by gender is invariant to controlling by ethnic

group, and vice versa. In agreement with �ndings in Blackwell (2003) for the 1991 Census data,

the results suggest that gender and ethnicity do not combine to create general patterns of double

disadvantage.

2. About one �fth of occupational segregation by gender arises from the di�erence in the distribution

of men and women across the Manual vs. Non-manual distinction. This result corroborates

Charles and Grusky's claim that gender segregation along the manual divide is a critical aspect of

gender inequality (Charles and Grusky, 2004: 108). Moreover, Part- and Full-time jobs are shown

to induce around a third of occupational segregation by gender, a large contribution�as argued
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by Hakim (1992)�and somewhat higher than previous estimates with an alternative methodology

(Elliott, 2005; Guinea-Martin, Blackwell, and Elliott, 2010). In stark contrast to these results,

Manual vs. Non-manual occupations as well as Full-time vs. Part-time jobs play no signi�cant

role in occupational segregation by ethnic group (a feature already noticed by Blackwell, 2003,

for the Full-time vs. Part-time division of jobs).

3. Controlling for age and educational levels does not a�ect signi�cantly the level of labor market or

occupational segregation by either gender or ethnic group, a result in line with previous results in

the literature (England, 1982; Blossfeld, 1987; Charles, Buchmann, Halebsky, Powers, and Smith

(2001); Mora and Ruiz-Castillo, 2003). However, when comparing across age and educational

levels, we �nd trends consistent with a human capital interpretation in the case of segregation by

gender. Firstly, segregation is decreasing with education and increasing with age. Secondly, older

men and women are segregated along the full-time vs. part-time partition of the occupational

classi�cation, as the latter reconcile unpaid work in the family with paid work in part-time jobs.

Interestingly, these patterns are absent in occupational segregation by ethnic group.

4. The extension of the notion of occupational segregation to include di�erences over labor market

categories increases gender segregation by about 20 per cent, a �gure in line with results obtained

in other Northern European countries. In Metro areas, where ethnic minorities concentrate, the

contribution of ethnic group di�erences in joint segregation increases from 13.4 per cent for the

case of occupational segregation to 19.3 per cent for labor market segregation.
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Table 1: Basic Demographic Statistics

England and Wales. Census Data. 2001

Panel 1: Joint distribution (in percentages)

Metro areas Non-metro Areas
Men Women Total Men Women Total

White People 42.39 42.67 85.06 49.00 49.54 98.54
Minorities 7.13 7.81 14.94 0.74 0.71 1.46
Total 49.52 50.48 100 49.75 50.25 100

Panel 2: Percentage in Manual Occupations

Metro areas Non-metro Areas
Men Women Total Men Women Total

White People 41.92 15.68 29.78 47.33 18.45 34.11
Minorities 41.07 17.84 30.63 36.42 17.57 28.48
Total 41.82 15.93 29.89 47.18 18.44 34.04

Panel 3: Percentage of Part-Timers (fewer than 30 hours a week)

Metro areas Non-metro Areas
Men Women Total Men Women Total

White People 8.21 39.1 22.49 8.31 45.47 25.31
Minorities 16.92 32.51 23.93 13.86 34.20 22.42
Total 9.26 38.34 22.66 8.38 45.34 25.28

Table 2: Occupational Segregation by Gender

Mutual Information Indexes. England and Wales. Census Data. 2001.

(1) (2) (3) (4)

Non-metro areas 21.7 4.7 25.2 9.4
Metro areas 18.0 4.1 20.7 6.2
Whites only 20.7 4.6 24.1 8.6
All 20.1 4.5 23.3 8.1

Notes:
(1): Induced by the SOC 2000 three-digit classi�cation (J).

(2): Induced by the Manual vs. Non-manual partition.

(3): Induced by the extended classi�cation (FPxJ).

(4): Induced by the Full-time vs. Part-time nature of the job.
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Table 3: Occupational Segregation by Ethnic Group

Mutual Information Indexes. England and Wales. Census Data. 2001.

(1) (2) (3) (4)

Non-metro areas 0.6 0.05 0.7 0.01
Metro areas 2.5 0.08 2.7 0.08

Notes:
(1): Induced by the SOC 2000 three-digit classi�cation (J).

(2): Induced by the Manual vs. Non-manual partition.

(3): Induced by the extended classi�cation (FPxJ).

(4): Induced by the Full-time vs. Part-time nature of the job.

Table 4: Occupational Segregation by Gender & Ethnic Group

Mutual Information Indexes. England and Wales. Census Data. 2001.

(1) (2) (3) (4)

By Gender and Ethnic Group

Nonmetro 22.4 4.8 26.0 9.5
Metro 20.8 4.3 23.9 6.6
By Gender within Ethnic Group

Nonmetro 21.7 4.8 25.3 9.4
Metro 18.3 4.2 21.1 6.5
By Ethnic Group within Gender

Nonmetro 0.7 0.06 0.7 0.04
Metro 2.8 0.1 3.2 0.4

Notes:
(1): Induced by the SOC 2000 three-digit classi�cation (J).

(2): Induced by the Manual vs. Non-manual partition.

(3): Induced by the extended classi�cation (FPxJ).

(4): Induced by the Full-time vs. Part-time nature of the job.

Table 5: Occupational Segregation Within Human Capital Categories

Mutual Information Indexes. England and Wales. Census Data. 2001.

(1) (2) (3)

By Gender and Ethnic Group

Non-metro areas 23.5 27.9 10.9
Metro areas 22.6 26.5 8.1

By Gender within Ethnic Group

Non-metro areas 22.8 27.1 10.9
Metro areas 19.3 22.8 7.8

By Ethnic Group within Gender

Non-metro areas 0.7 0.8 0.06
Metro areas 3.5 4.2 0.6

Notes:
(1): Induced by the SOC 2000 three-digit classi�cation (J).

(2): Induced by the extended classi�cation (FPxJ).

(3): Induced by the Full-time vs. Part-time nature of the job.
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Table 6: Occupational Segregation: Different Levels of Human Capital

Mutual Information Indexes. England and Wales. Census Data. 2001.

By Gender By Ethnic Group
(1) (2) (3) (1) (2) (3)

Non-metro Areas. Age 20-29

Low education 18.3 10.1 22.4 2.4 0.07 2.6
Secondary education 21.1 4.5 23.0 0.3 0.05 0.4
Tertiary education 12.4 1.0 12.8 1.1 0.06 1.2

Non-metro Areas. Age 40-49

Low education 26.2 15.3 31.9 2.0 0.05 2.1
Secondary education 27.1 14.2 32.2 0.3 0.01 0.4
Tertiary education 18.0 9.2 22.6 0.8 0.02 0.9

Metro Areas. Age 20-29

Low education 16.2 6.5 19.2 9.1 0.7 10.2
Secondary education 17.7 2.6 18.9 2.3 0.7 2.8
Tertiary education 8.5 0.3 8.6 3.2 0.6 3.8

Metro Areas. Age 40-49

Low education 23.3 11.2 28.1 6.7 0.28 7.4
Secondary education 25.3 11.0 29.6 2.3 0.04 2.6
Tertiary education 13.8 6.0 17.1 4.2 0.06 4.6

Notes:

(1): Induced by the SOC 2000 three-digit classi�cation (J).

(2): Induced by the Full-time vs. Part-time nature of the job.

(3): Induced by the extended classi�cation (FPxJ).

Table 7: Labour Market Segregation

Mutual Information Indexes. England and Wales. Census Data. 2001.

(1) (2) (3)

By Gender

Non-metro areas 25.2 3.9 22.0
Metro areas 20.7 3.8 18.0

By Gender and Ethnic Group

Non-metro areas 26.0 4.1 22.7
Metro areas 23.9 5.9 22.3

By Gender within Ethnic Group

Non-metro areas 25.3 3.9 22.1
Metro areas 21.1 3.9 18.4

By Ethnic Group within Gender

Non-metro areas 0.7 0.2 0.8
Metro areas 3.2 2.1 4.3

Notes:
(1): Induced by the extended classi�cation (FPxJ).

(2): Induced by the major economic activities (K + 1).

(3): Induced by all economic activities (K + FPxJ).
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