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The object of this naver is to determine the factors which
explain the variation in parficipation rates between the different
boroughs in the London Metropolitan Repion. Previous work on
partic  .ation rates has usuclly taken two forms. Some studies have
been at highly aggregated levels, for example, seeing how the male
and female participation rates have varied over time for a whole
economv.l These studies often consider rates for differont age
groups and it has been possible to disaggrerate and consider
variations in participaticn rates between regions.2 The alternative
approach has involved study at the 'micro' level of tie individual,
Samples, usually of females, are studied to isolate the factors that

explain whether or not the person is employed.3

This work takes an intermediate approach as comparatively
small units of observation, in this case local authority areas, are
taken within a larse rerion. Over this cross section of arcas male
and female participation rates are observed, the data being obtained
from the 1951 and 1961 Censuses of Population., An atteupt is nade
using least squares nultiple regression analysis to identify the
variables which account for variations in the participation rates.
The impact of these explanatorv variables is measured for 1851 and
1961 and this provides an assessment of which variablec are becoming

more (and less) important.

1. C.D. Long, 'The Labour Force under'Changing Income and Employment®.
Princeton 1958, and C.E.V. Leser, 'The Supply of Women for Gainful
Work in Britain', Population Studies, Wovember 1855,

2. P. Galambos, 'Activity Ratcs of the Population of Great Britain
1951-1964°%, Scottist Journal of Political Economy, Vol XIV, No. 1,
February 1967, pp. 48-62, and G.G. Cain, 'Harried Yomen in the
Labour Force', Chicago 1966. This latter reference contains an
excellent review of the literature in this Ffield.

3. R.N. Rosett, 'Working Vives: an Econometric Study', in 'Studies
in Houschold Economic Jehaviour' by T.F. Dermberas, R.!’. Rosett and
H.Ul. Watts, New Haven, Conn. 1958, and J. iiincer, ‘Labor Force
Participation of Married Women' in 'Aspects of Labor Economics, A
Conference of the Universities', National Bureau of Economic
Resezrch, Princeton 1962.



1. The Variables Used in the Znalysis.

Déta vas cclleeted from 122 boroushs surrounding central
London These boroughs, which are listad in the anpendix,
correspond cxactly to ones uced in a study of the journey to werk
in central London.“ The five central boroushs of Citv, Finsbury,
Holborm, St. “arylebone and YWestninster have been omitted from the
anaiysis because of their uniqueness in having exceptionally high

concentrations of employment.

Male and female participation rates are considered
gseparately and twoe definitions are considered for cach sex. The

four dependent variables were defined as follows :-

WMl The number of economically active males resident in the
borough per 1,000 of the male population aged 15 and ovep. The
number economically active includes workers wio were sick or
unemployed at the time of "the census. In 1651 the values of wﬁl
ranged from S40 in Dagenham te 752 in Pncom and Fwell with an
average value over the 122 boroughs of 881,63, Houever, the nost
striking feature of this dependent variable was the small amount of
variation it exhibited, 92 cf the boroushs folling in the vange 850
to 909, The stancard deviation in 1951 was 31.70 giving a coecfficient
of vapiation of only 3,59%. The frequency cistributions of the four

dependent variasbles Ffor 1951 and 1961 are given in tablc 1 below.

The definition of the participation rate in terms of the
number zconomically active per 1,000 of the male populétion aged 15
and over is the onc usuallv adopted, for examplc by the !Ministry of
Lebour.  llowsver, this participation rate is influenced by the
proportion of pensicners in the borough as well as by the proportioh
of persons of working age who offer themselves for .mployment. If
one wishes to consider only the latter factor then a different

deflator of the number ecomomically active is required,

4., J«S. VWabe, 'Factors Influencing the Journmey to Work in Central
London' to be published in a forthcoming issue of the Journal of
- Transport Economics and Policy.
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Value

750 - 749
780 - 81°¢
820 - §ug
850 - 879
880 - 900
910 - 939

940 and over

Total
Averace

Standard
Deviation

Coefficient
of Variation

Total
Avarage
Standard
Deviation
Coafficient
of Variation

« i =

Frequency Distributions of Dependent Variables

- Variable ¥

M
Frequancy Valuc
iesl 1961
1 1 850 - 879
7 2 . 880 - 909
7 15 910 - 939
30 35 940 - 969
62 46 970 - 999
1h 22 ) 1000 - 102¢
1 1 1030 - 1059
1060 and over
122 122 Total
$81.63 881.52
31.70 30,71
3.59%  8.48%
Variable wFl
Frequency Valuc
1651 1961
3 1 s 320 - 359
13 3 ' 360 -~ 399
41 17 400 - 439
24 27 _ 440 - 479
18 30 480 - 519
12 20 520 - 559
T 560 - 599
4 & 600 -~ G39
- 2 640 - 679
680 - 719
720 and over
122 122 Total
379.71 422,49
63.51 63.02
16;73% 14,92%

Varlable'ﬂnz

Frequency

1951 1961
l -
1 2
n
5 14
46 G4
58 40
7 1h
- 1
122 122
996.68 993,31
26,91 20,73
2.70%  2,99%

Variable ¥

F2
Frequency
1851 1951
2 1
RRE 2
25 8
26 1t
19 18
12 21
11 23
4 11
8 14
1 10
= 2
I;; 122
L484.73 558,50
81.59 890.26
16.83% 16.16%
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NMZ The muber of economically active males resident in the

borough per 1,000 of the male population ased 15 to 64. This
lternat ve definition expresses the participation rate in terms of
the population of uzual working age. The most surprising result

is that WM2 frequently exceceds the value of 1,000 indicating that

the number of males who carry on working after the retirement age

of 65 more than offsets the number who stay in full time education

after the ame of 1% plus the number who retire from employment before
65 In 1951 a total 65 boroughs had a WHQ value in excess of 1,000,
the highest value beingz 1038 in Bethnal Green. The corresponding
figure in 1961 hed dropped to 55 but Lethnal Green still had the

highest value with ¥, equal to 1,087,

N

B2
wFl The number of economically active femalcs residentrin the

borough per 1,000 of the female ropulation aged 15 and over.” In

1951 the valucs of this dependent varicble ronged from 532 in both

St. Pancras and Shoreditch to 268 in Coulsdon and Puriey. . In 1961

the highest value was 565 in Kensingten and the lowest was 267 in

Chorley Wood. . The most important point abeout the fraquency

distribution of wFl is that it exhibits much morc variability then

the corresponding male participation rate. In 1951 the average value

wes 379,71 with & stondord deviation of 63.51 giving a coszfficient

of veriation 2qual to 16.73%." The biggest difference in 1961 was

the large increase in the averags value to 422,42, an increasc of

almost 43 per 1,000, The stondard deviation in 1961 was 63.02 giving,

in comparison to 1951, a slightly lower cocfficient cf veriation of

14,92%.

The increase in the working population for the whole of +the
London iwtropolitan region between 1951 and 1961 was 290,700 males, an
increase of 7.7%, and 267,200 females, an increase of 13.8%. During
the decade the population increcased by 6.9%.6 Thus, the increase for

males is slightly greater than the population increase indicating that

S The number econcmically active includes part-time employment.
Unfortunately the only information on part-time employment is for
the number of murried women workins part-time and this information
is only given for boroughs with & population in cxcess of 50,000.
Only cbout two-thirds of the 122 boroughs used in this study come
in this caten~ory.

6. J.S5. Wabc, 'An Econometric Analysis of tho Factors Affecting the
Journey to Work in the London Metropolitan Region and their Significance’,
Oxford D.Phil thesis, 1966. Information is taken from talles 3 and 6.
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there has been no significant chanpe in the male participation rate

over the dcecade. The average"$ale participation rate over the 122
borocughiz, admittedly an unweishted one, has in fact declined marginally
over this period, The increase in femalce workers is exactly double
the popuiation increase, Thus, as a rough anprexinction, half the
inerease in the number of cconomically active females can be considered
to be duc to the increasc in population ond the other half to be a
result of the increasz in the participation rate. An increase in
erployuent of some 133,000 in a decade in & region with a population
of 12 million shows that extra man-power, or more correctly womaﬁ-power,
cen be found from an increase in the participation ratch7 However,
there is some evidence that most of the change has been 2 result of an

L] - & 8
increase in part-timc cmployment.

ﬁpo The number of economically active females resident in the
borough per 1,000 of the femzle porulation aged 15 to 59. Again
the alternative definition uses as a deflator the femalc population

cf usuzl working azc.

The following variables were all considered as possitble
(¢}

~d

explanatory or independent variables :-

T The average jowrney time in minutes for all trains, both
British Railways and the tube, from the borouch to the terminal station
or stations in centrzl Iondon. If a borough is served by the tube
then the journcy time to the tube station nearest one of th: main line
termini was taken. The average joummcy time baing calculated for all
traing leaving the berourh between 7.00 and 2.30 a.m. The purpose cf
this variable iz to get an idea of th: nearness, in a time scnse, of
cach borough to the central area. It is thought that journev time to
the centre will be negatively correlated with the participation rete for
two reasons, The first is comnected with preperty prices in the area
and the sccond with the pattemm of wages.

The employment pattern in the whele of the Metronolitan

region is dominated by the fact that approximately 20% of all the

6 million jobs are located in the geograzphically small area of central

7. This is important from the point of view of the manpower sap
envisaged in the national Plan. See 'The Haticnal Plan', Cind 2764
H.1.5.0., September 1965, Chapter 8.

8. Sec below section 4 page 24
4.  iany of the independont varisbles are the seme os ones used in a

previous paper, See J.S. Wabe, 'Factors Influcncing the Joumey to
Work in Central Londen'.
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TLondon. Wbﬁﬁéf? iiving in boroughs with short journey times to the
centre and hence hmVlnf high rents would, on retirement, be likely to
move to cheaper property areas at a distance from the centra.  Thus
borouvhq at & dl,tanCL from the centre will have a smaller proportion
of both mzles ﬂnd females working than boroughs close to. the centre.
Young couples with no childfen are likely, especially if the wife is
vorking, to be chlc to afford to live close to the centre. Oncel
children arnivé the family will need more space and it is more
difficult for the wife to work so the family income will be reduced.
Both of tlese factors will tend to ensure that families with children
will move away frem the centre %o cneaper property arcas and will
reinforce the tendancy for the proportion of cconcmically active

females to decrease as the journey time to the centre increases.

The high concentration of employment in central Londen will
mean that, for any niven skill, wages will tend to be thce highest in
the centre. Thus, becousc time is valuable, the shorter the journcy
time to the centre the greater is the opportunity cost of not being
employad and the rrcater iz the cost of rotiring. The Fformer is ncre
likely to be appropriate for females and the latter in the case of males.
This second factor will alsc give a negative correlation between journey

time and the participation rate.

R The =verage price in pence for a single journey by train or
tube from the borough to centrfl Londonm. Azain the centre is taken as
the main line termiri or the corresponding tube staticn. Tt is
expected that there will be a negative correlation befween the price
variable and the participation rate. Given that wagos arve highest
in the centre then, the lower the price of travelling to the centre the
greater is the money loss if a person retires and the greater is the

opportunity cost of not working.

JMl The number of employment opportunities'in the borough which
are filled by males per 1,000 of the male population aged 15 and cver.

This definition is used in conjunction with dependent variable le'

o The nunber of employmént cpportunities in the borourh which
arc filled by males per 1,000 of the malc ponulation aged 15 to 64,

This definition being used when J”z is the dependent variabla,

It is not pessible to get information on & borough basis for
such things as unemployment and unfilled vacancics, both of which would
affect the lovel of wages locaily and hence could be expected to exert



geme influence on the particisation pate. In this work it is hoped
that JMl 211 roflcet the irpact of unerplovment end unfilled:vaca.cies
for male workers. It is assumed thet a higa concentration of male
emplovment oppertunitics will be associcted with a low level of

unemploym: -~ within the porcuglh and a high proportion of unfilled

vacancies Viages for a ziven skill will tend to ke high and the male
. e c ’ o5 o & 10
perticipotion rate in the borruzh will increase. he opposite

cffects will be true in & borcugh with a2 low precportion of male

employwent cpportunities.

The employment variable is alsc likely to influence the
participnition rate by acting through thc prcpcrfy markat. High
concentrations of enplovtent will presably mean a areater dzmend for
property locally. This will affect the pricc of nproperty and will,
presumably, decrcase the number of retived males living in the boreugh,

JFl The nunber of enmploynont opportunities in the boroug: wiics:
are filled by fenales per 1,000 of the femzle population aged 18 ond

over. This definition being used with dependent variable “Fl'

JPZ The number of employment opportunities in the boreush which
are filled by fomales per 1,000 of the femalc pepulotion zged 15 to 85,

This definition being uscd when WP2 in the dependent variable.

It is cssumcd that these variables will work in a similar wa
te JMl and JME' It Is considerad that the female participation rate
will be influsnced by locrl variations in beth the level of woges and
level of rents and nroperty prices. There szems te be ocnn furthey rezon
for a positive esrmrelation betucen thr jobs varicble znd the fomale
participation rete. An important factor in determining whother a weman
takes up enplovment may be the aveilability of a suitable jel.  The only
guitable jct for a housewife with children at scheol may e one that
involves working loecally, say within 10 minutes waik of where she lives.
The greatoer the ceoncentration of female entlovment within the borcugh
the greater is the likelihoed of a convenient jcb sting for = housewife

and the more likely it is that she will join the labour force.

There is @ basice aif ficulty with the -iobs variclle in that the
employnent situeticn in one borough has ropercussions on all the
surrounding borcughs. & horough with a low level of unemployment and
a high level of unfilled vacancies will almest certainly raisc the

e ]

10, It is vocofnlsed that some jobs Filled Ly males con cbviously Le
performed Ly females and that many of the jcbs in a Lerough ave fill
by workers from ~ther boroughs.



partic@pgtiog_raqg in adjacent Loroughs. Howewar, the difficultiec
in allowing for the empioyment situation in a jacent boroughs in any
satistactory way arc immense and, in spite of the possible importance
of this factor, nc account was taken of it.ll It iz honed that the
srillover fficts of a high concentration of employment into
adjacent loroughs will, in somc sense, be offset Ey low levels of
anployrent in other nearby boroughs.  As will be seen in section 3

below there is some evidenee that tuls is a0t in faet the case.l

& This variable is o measurc of the social character of a
borough and the definition varies betwesn 1951 and 1061. In the
1931 Census All occupied and reyired males over 15 were allccated to
one of five social classes and varisble S was defined as the nuiber in
soeiel classes I and II per 1,000 occupied and retired moles aged 15
and ovoer. In 1961 variable S wzs defined as the number in socio-economic
groups 1,2,3,4% and 13 per 1,000 occupicd and retired males aged 15 and
over. The definition adopted in 1961 is the one that provides the

greatest amount of overlap with the 1951 definition.

A negative corr:lation is expeetcd between the socicl class
variable and the participation ratec. Two factors would seem to be
cpevating to give this result. Firgtly‘ young people aver the age of
15 are more likely to stay on at school if their pavents zre in sociczl
classes I end II. Moser and Scott found, using +he 1951 census, that
fhare was a correlation of 0,046 betwsen the percentage in social classes
I and II and the percentaga aged 15 to 24 in full time education.ls The
second factor would seem te b: related to the economic necessity of
werking which for males tends to Le reflected in the aze of vetirement.
Hale workers in the top two social classes may retire at an earlier age
than workers in cther sceial classes. Ta fact, it may be +hat some
workers in soeial classes IV and V have t» carry on working after the
pensien age of 65 out of shcer economic necessity. The rorcughs which
have a valuc of WMQ in excess of 1,000 are predominantly ones with a
high proportion in sveizl classes IV ond V. As fzr =25 the female
participation rate is concerned then, amcng social classes I end IT, it
is probably less important for the wife to work in ordsr tc supplement the
family income. On the other hand workers in social classes IV and V will

1l. Some of these difficultics ape discussad in J.S. Wabe 'Tactcrs
influencing the Journcy to Work in Central London',

12. See below gection 3 page 21.

13. TMomer C.A., and Scott W., "British Towns", Table 26 Oliver and Boyd,
London, 1961,
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be less wcll paid and many of these families mey find it an econonic

-

necessity for the wife to go out to work.

EIC
14

H, The number of male patients in psychiatric hospitals plus
prisoners in jzil per 1,000 of the malc pcpulation aged 15 and over.
I'opr these males the definition of eeconomiczlly inactive islu

'inmates of instituticns returning a former cecupation
Fut not statod to ke retired, who arc known or assumed
to be withdraym from cmpleoyment for a pericd of six
monthe or morc.!

The number of such institutions is not large but, for the boroughs in
which thev are located, the nurber of inmates tands t» fornm an
fuportant part of the total population of the borcugh. This is
esnecially true for the outer beroughs which contain the large
psychiatric hospitals ond is most noticeablc in the case of Epsom
and Ewell. In 1851 the male population of this borcugh included
3,213 patients in psychiatric hespitals. The totzl wale populotion
aged 15 ond over was 24,84G siving cn Hﬂ value of 12%8. A high
proportion of these patients would, presurably, be closcified as
economically inactive. This fact must go a long way towards
exploining Fpsom and Ewells exceptionally low participstion rates of
752 per 1,000 males aged 15 and over and 8E4 per 1,000 aged 18 tc 6h.
Approvimately 75% ¢f the horcughs have HM equal to zero. Fgr the
reneining 25% it is expected that there will be a negative correlaticn

between HTi and the male participation rete.

HF Thi

the number of fomale patients in psychiatric hospitals plus prisoners

0

veriable is the female oquivalent of Hq and is defined

3]

i}

g

in jail per 1,000 of the female population aged 15 and over.

c The nunber of children ared O +¢ 4 ner 1,000 resident populaticn.
it is thought that this variable will be negatively ccrrclated with the
féemale participation rate, the higher the proportion of children irn the
nopulation the lower will Le the preportion of females working, kecping
all other factors constant. Tuis age group has heen'sglected becaise
it is likely to be the pre-school age children whe are tho biggest

handicap in preventing a married woman from taking cmployment.

14, Dofinition takzn from 'Census 1061, Occupation,'lndustry, Socio-
Feconomic Groups - County Reports', E.i1.5.0., 1965.

15. In the 1961 Census it is possible to obtain the number of
cconomically inactive institution inmates but only for beroughs
with a totel population in excess of 50,000, Many of the
psychiatric hospitals are located in boroughs with populations
less than this. o comparchle information is available for the
1951 Census.



2. __Results fgx_thE-Male Paptici~ation Rote

The results cbtained from the least squeres multiple regression
‘enalysis using the two definiticns of the male participation rate as the
dependent rariable arc given in table 2. Equation 1 shows that the
soeial cl~ss composition of the boreugh and the nroportion of male 'inmates!
in psychiatri¢ hospitals and prisons were the two critical variables

influencing the level of W,, in 1951. Both these variables have the

axnected negative sign andnietween them accounted for some 72% of the total
variaticn in the male participation rate. The cocfficient of o indicates
that a borough having 6 per 1,000 morc in social classes I and II had,
approximately, a one per 1,000 lower participation rate keeping HM
constant.,  The ccefficient of H.ﬂ shows that a difference of 10 per 1,000
in this varialble was associated with, approximately, a difference of 9
per 1,000 in the participation rate keeping $ constant. Equation 2 zdds
the three other explenatory variables which it was thourht would have
been important, The addition of these thres variables does not
substantially chgpge the coefficients of S and HM found in equation 1

and makes cnly < -wérpinal addition to the multiple correlaticn
coefficient. Two of the new coefficients, those for varizbles time

and jobs, have thc opposita sign to the onc expected. Fowever, neither
of these coefficients is different from zerc at the 5% significance level,
On the other hznd the price coefficicnt has the correct sign and is

significant at the usual 5% proiability level.

The 1961 results fer the varizable le follow the pottern
exhibited In 1951. The two crucial varizbles are again S and HM’ the
coefficient of the latter varichle being almost idontical te that found
in 1951. The coefficiont of S hag deelined to three-quarterc of its
1981 value. The social class composition of the Loroush is defined
differently in 1961, in fact for any Lorcugh the value of S in 1961 is
approximately four~fifths cf'the‘lQSl value. Thus the same relaticnship
between le and S in 1961 would have involved a larger regression
coefficient for S in comparison to its 1951 valua. It appears s if
given differences in the social class comnosition of borourhs now lead
to smaller differences in the activity rate.  The addition of the three
extra variables in 1961 zgain makes very little differencc to the overall
fit of the regression equation. There still appcars to be some evidence
of a positive partial ccrrelation between the aétivify rate and the
journey time. However, none of the three new coefficicnts cre different

from zerc at the 5% sipnificance level.



TABLE 2

MAL® PARTICIPATTION RATTS |

1951 DATA m

Variable Bguation 1 Egquation 2 Equation 3 Equation 4 m

(a) (v) (b) (a) (b) (p)

T 881.63 861.52 |

31.70 ( 30.71)

T 26.93 0.5289 26.47 s |

(12.88) (0.3629) (12.96) (0.4561) |

I

P 10.64 -2.2219 20.36 -0.2819 ﬁ

( 4.44) (1.0700) ( 8.61) (0.6917) |

. 717.98 -0.0003 729.16 , 0.0015 |
(310.81) (0.0055) (362.41) (0.0066)

8 - 226,66 -0.1780 -0.1657 184.32 -0.1329 | -0.1455 |

( 92.67) (0.0167) (0.0198) ( 88.46) (0.0231) {0.0281) |

7.43 -0.8737 -0.8551 6.47 -0,8709 -0.9009 |

g (21.41) (0.0721) (0.0718) (18.35) (0.1121) (0.1132) “
Constant 928.4736 935.0601 911.8478 904.3389

Term ( 4.03711)  ( 7.9708) ( 4.7026) (" 9.2892) |

£ 0.7232 0.7382 0.4747 0.4988 W

The column headed (a) gives the average value of the variable and the standard deviation in brackets, “

The column headed (b) gives the regression coefficient and the standard error in brackets.

RB© gives the square of the multiple correlation coefficient.
This presentation will be adopted in Table 3.
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The results cbtajned using w pem 25 the definition of the male
part1c1pdt1cn rate substantiate those found for le. Only two
varialles appear to Le imprrtant in explaining variotions in the male
participation pate Letween Lorcughs.,  Ag2in there is evidence cf a
remarkable consteney in the cosfficient of n over the decadc. The
coefficicnts for § confirm that the social class comrosition of the
borcuzh is beecoming numerically less important throush tirme. The
only other interesting feature is thot the jobs ccefficient for 1951
(equation 6) is different from zero at the 5% significance levcl,

The coefficiont is numerically of little significance, = borcugh
having 130 per 1,000 more jobs than another bovcugh'having a cne per

100 hida participaticn rate, keeping other factors constant.,

3. Resultz for the Female Participation Rate

The results obtainad from the least squares multiple regression
analysis using the twe definitions of the female participation rete as
the denendent varizble cre given in table 3. fquation ¢ shows that all 6
explanatory variables are important. All the regression cocfficients
have the expected sipn, they ave all different from zere at the 5%
siznificance level and togethep they acgount for some 86% of the total

variation in ¥ Equation 10 adds the square root of the pronortion

ry’
of jobs as a further explanatory varialle, It was thought that johs
could have & non-linear imnact\on wFl but, judging v the results in

.. 16
equation 10, thers is no oporeciable evidence of this.

The 1961 vesults for varizhle wFl follew, with one iunortant
cxception, the pattern exhibited in 1951, Considering equation 11 then
the big difference is that the cocfficient of C, the proportion of
children aged 0-4%, has been considerably reduced in size and is no longer
a significant explanatory variable. A1l the other variztles in equatiom 11
are different’ frem zere at the 5% simnificance luvel. . Comparing
cquaticns 11 and 9, excluding C, then the price coefficient shows the
bigrest change, having approkimately halved in value. Bearing in mind
the fact that prices have generally douhled in the decade then this
chenge in fact impliss a roughly ccnstant relaticnship bgtween wPl and
the price of the journey to the centre, In equation 12 tie square
root of the proportion of jobs is added os an explanatory variable.

e i s e
-

16.  This factor is examined more carefully for sz'
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In 1961 th:ire is more eidence of a non~linear relationship betwecn
the prcportion cf jobs and the agtivity rate. The exact nature of
this non-linearity will be considercd when discussing the results

for WF2”

The results obtained using Vp, @s the definition of the
femalc participation rate are given in equations 13 to 16 and these
will now be considered in some detail.l7 In equation 13 all six
explanotory varidiles have regression coefficients with the expected
simm, the coefficients arc all different from zero at the 5%
significance level and the multiple correlation eoefficient is again
high. The jols variable is the only positive cocfficient but it was
thought that the female participation rate in any borough cannot rise
continually as the proportion of jobs increases. There must e a
maximum or saturation level to the proportion of women in employment
and, for various reasuns, this level must be less than 1,000. To
seec if this propeosition is truc the square root of the proﬁortion cf jolLs isg
added as on explanctory variable in equation 14, The coefficients of the
other five variahles aore substontially unchanged from those found in
oequation 13, liowever, judging by the standard errors of JF2 and ng
there is very little evidence of a non-linear impaet on HFZ' The effcet
of the proportion of jobs on the female participation rate as measured
in equations 13 and 14 can le scen in figure 1.  The line numbered (13)
plots the equdtion W, = 753 + 0‘17JF2 w?ilo the line numbered (14) plots

F2

the equation WFO = 665 = 0.0quﬁ

the relevant range of values of JFZ thare is little difference Letween

the linear and non-linear relationship.  Powever, line (1u4) does show

+9.32J% . It can be seon that over
L

that for z low proporticn of jobs = given absolute incresse in the
proportion of jols tends to be associated with a higper increase in the
female participation rate than will result from the same absolute

in¢rease when the proporticn of jobs is highar.

Fquations 15 and 16 shcw that the 1861 results follow, axactly,
the pgttern found in 1951. In equation 16 the standard errors of JF2
and J§2
relationship between the preportion of jobs and the participation rate

in 1961. The velotion between these two variables as nmeasured in

shcw that there is sliphtly more ovidence of a non-lincar

17. A similar amount of detail could be devotad to W, but it is
consgidered that Weo is preferable zs the definition™S5f the participation

rate.
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equatiohs'is and 16 is also}shown in ficure 1, ‘The line nuntered (15)
724 + 0.14d_, while the line nwwered (16)

. 2 . F2 1
plots the equation W_, = 550.- 0.20J_. + 16.15J: In 1961 there is

F2 F2 F2°
a2 sreater diverrence between the linear aond non-lincar relaticnships

plots the cquation ﬁF

and there is definately more evidence of a saturation level in the
female participation rate. When JF2 equals 1,000 the slope of (16)

Imost zero, that is tc sav an increment in the preportion of doks

is

[

will have an almost negligible impact on the participation rate.

The evidenco examined for 1951 and 1961 does seem to indicate
that 2 maximum level to the female participaticn rate docs exist.
The @vidence is more more sulstantive Lecause of the parsity of high
P2t The frequency distrituticns of Ira in
1951 2and 1961 are given in table % Lelow. The flattening of WP2 secns

value obscrvations of J

to cccur for values of J,., in excess of 576 and, in 1951, only 12 of

F2
the 122 boroughs came in this category. In 1061 this nurber had
increased to 18, and so the evidence for the flattening of the
participation rate is based ocn a smell preportion of the Loroughs.
The interesting corollery is that as most borcughs have 'low' velues
of JF2 there is still = comsidoralle asount of secpe to increase the
lablour force bv increasing amployment in the borouchs with 2 low

proportion of female cmployment.

Table Frequency Distributicn of JF2
Value of JF2 Fraquency
1951 1961
144255 20 8
' 256~-393 55 43
B00-575 35 55
576-783 7 10
- 734-1023 4 5
11024 and over - 2
' 122 122

The regression ccefficients olbtained ir equaticns 1% and 1€ can
be compared tc see if any major changes have taken placc cver the decade.
Bearing in mind that, in 1961, the price of the journcy tc the centre has
doubled and that the social class variable is opproximately four-fifths of
its 1951 value, then the two coefficients showing the most marked change
are those for C and S. The coefficient fer fhe proportion of children
aged O-4 iz elmost exactly half its 1251 velus. The fact that the
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narticipation rete is less respensive to the proportion of young
children seems to indleate thot merried women are less reluctent to
let very young children deter ther from taking employment. The
offeetive decline in the social class coefficient is prebably related
to cher.es in the scgial Lackground of children staying at scheol

after the age of 15.

Considerstion of the partial correlation ccefficient
between each independent veriable end WF2 provides a useful
ssspssment of the relative importance of the explanatory variables.
The squcre cf the partizl correlation cocfficient indicates the
sroporticn of the variztion ir the dependent varieble that can he
accounted for by changes in one cf the indepcndent variatles when
the cffects of all the other indspendent variables have !ecn eliminated.
The squarc of these partizl correlaticn coefficients For equetions 14
and 16 are given in Table 5.

Talle § Sauarc of the Partinl Correlation Cocfficient Between
Femole Porticination.Rote and Lach Incependent Variable.

Independent 1551 1961
Variable Equation 14 Equetion 16
T C.063 0,060
P 0.050 0. 046

:) ¢
Iro 0.387 0.289
s 0.183 0,108
h? 0.112 0.080
c 0.207 0.072

In 1951 thc most important explanatory varioble was the
pronortion of jobs available for wonen in tha Lorough.  After 2llowing
for the othcr explanateory variables the addition of the jobs wveriedle
reduced the residual veriation by almost 32%.  The next mest important
variable wepe socizl class and the proporticn of chiléren aged O-4.
Journey time and price werc the least important explanatory varislles.
In 1961 the pvoportion‘of jobs evailable in the norough is still the

most important factor in determining the female particiration rate.
The biggest change in the decade is the decline in the partial
correlation coefficients for variciles & and C. This is most marked
for variable C, the proportion >f young children only reducing the

residual variation by 7% in 1961 compared with almest 21% in 1351,
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One final aspect of cquatiom 14 and 16 remains tc be
aonsedereds Plotting the residuals from eccucticn 1Y on a map, the
residual being the observed value minus the cxpected value, reveals
that large pgecographical areas have toroughs with cither all pesitive
or all negative residuals. Repeating the exercise for equation 16
shows ths in 1961 the some areas again have boroughs with predominantly
positive or negative vesiducls. This foet is impcrtant and segens to
indicate that within these areas there must be some tinique feature
which is resulting in a higher than expected, cr less than expected,
number of females in employment. The boroughs forming these areas
are listed in table 6. The residual and the proportion of jobs fer
females are given for each cf these boroughs in both 1951 and 1961.

Four gzeographical areas havec been identified and these contain 40 boroughs.

Table 6 Geographical Distribution of Residuals

Number on  Boroush 1951 1961
Uap (c) (d) (e) (£)
Outer Eastern Boroughs
23 Lozt Ham -23.5% 249 -, 39 302
4 Barking 5124 314 =90.34 407
45 Ilford . -60.58 300 ~L6, 84 368
46 Hanstead and
Woodford -13.08 242 ~20.81 298
65 Dagenham -19.70 305 -3.75 440
66 Remford -12.41 290 -50.92 410
84 Hornchurch -16.68 188  -10.1l4 220
99 Thurrock ~24,93 324 -52,08 356
100 Brentwood ~-16.57 422 -33. 84 355
110 Basildon -8,78 213 ~-25,87 336
WEIGHTLED AVERAGE -29.96 281 ~33.,62 354

o i T Buman

South Eastern Boroughs

w1 Pouge -3.85 241 -0.59 292
42 Lewisham -5.82 233 ~4.35 316
43 Crecnwich -17.46 392 -28.36 437
62 Beckanham -49,40 265 =36.57 288
63 Bromley -24.97 356 -21.19 436
64 Woolwich ' -52.51 . 436 -28,76 877
79 Orpington -6.,3U _ 288 ~-41.27 389
80 Chislehurst and Sidcup -14.46 282 7495 - 34y
31 Bextley -30.32 153 17.00 221
82 Crayford 2.80 176 21.16 221
83 - Erith -~36.24 288 -41.71 322

~13,14 439 -26.44 480

98 Daptford




Number on
Map

16
18
20
24
25
26
27

10
13
15
36
37

- 20 -

Borough

Inner Eastern Bcroughs
Bethnal Green

Hackney

Poplar

Shoreditch

Stepney

Hest Ham

Leyton

Walthamstow

Tottenham

" WEIGHTED AVERAGE

Inner Western Boroughs

Battersea

Chelsea -

Fulham

llammersmith

Hampstead

Kensington

Paddinéton

Brentford and Chiswick

Barnes

WEIGHTED AVERAGE

Columns (c) and (e) give the

(c)

49,50
~40.73
-4%,13
G.60
-77.86
-27.27
-35.44
-34.76
-5,43

|

-26.23

|

20.19
18.18
48,4l

. 11.85

81.88
52.11
71.20

0.12
29.23

41.70

Columns (d) and (f) give the value of Jp,.

(a) (e)
392 22.64
530 =36.82
530 =20.33
1184 =23.27
1021 -74.27
453  ~-33.44
363  -20.83
424  -9.88
B71  -17.39
548  -24.78
300  20.00
730  -19.55
270  69.68
614  26.11
396 69.u48
568 54,01
355  30.69
678 49,95
220  57.53
460 43,20

1961

residual frem equations 14 and 16.

(£)

54y
SHO
565
1057
9935
523
452
437
584

592

376
759
333
761
357
§57
471
764
259

508

The remaininz 82 boroughs have residuals which form no definite pattern

and can be considered as randomly distrikuted.l

8

Tn 1951 each of the ten borouchs forming the outer eastern group

had a negative residuzl giving a weighted average residuzl of almost -30.

s

18. Consideration of the residuals for the male participation rate in
a similar way did not show any clustering of Loroughs with either all

positive or 211 negative residuals.



- 21 -

The fact that each of these contiguous borcughs had a smaller than
expected participation rate seems to te pelated to the general lack
of employment in the area. Brentwood is the only borcugh which
had a value for JF2 in cxcoss of 395, this Leing the 1951 unweighted
average value of JFE over the 122 toroughs in the cross section.
Thus, rot only does cach borough tend tc have a low propertion cf
jobs but it is also adjacent to other boroughs with low proportions
of jobs. It was recognised earlier that the availability of
employment in adjacent borcughs would influence the participaticn
rate within a given 1r>o:c~~:>\.1ghu:"LJ However, the general averaging cut cf
high and low employment borcughs that was hoped for is not found

in the cuter castern beroughs. The generzl shortage of female
employment vemains unchanged in 1961 and each borcush again has a

negative residual.

The scuth eastern boroughs fcrm a similar group to the one
just considered. This is another area with a deficiency of female
amployment and this seems to be responsible for the lower than

expected participatiorn rate.

The two remaining groups of kboroughs are not as easy to
deal with. The inner castern group of boroughs form an arca with a
very much above average level of female employment #nd show a less
then expected numler of females in employment. This result is contrary
to the cne found for the outer eastern and the south eastern Loroughs.
Comparing the inner ecastern with the inner western boroughs seems to
make the situation even more confusing. The inner westecrn horcughs
have a somewhat ahove average level of female employment, the 1861
weighted average value cf JF2 being 460, and large positive residuals.
The puzzling feature is that this is a low level of female employment
when compared to the weighted average of 548 for the inner eastarn

boroughs.

The explanation of this rather conflicting situation would
seem to lic in two partly related factors. The first of thesc concernms
the distribution of female employment within the central London office
ared. The three boroughs of City, Finsbury and Holbcrm form the
eastern half of the central arez and, in 1951, they contained only

41.6% of all female employment in the centre. The largest part of

1%, See discussion on page 8.
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female employmggf in central London, that is the remaining 58.4% was
located in the western half in the boroughs of Westminster and

St. Marylebone. The inner eastern boroughs are immediately adjacent
te the part of central lLondon which is relatively short of female
employment and access to Westminster and St. Harylelone means
travelling through the central area. This rclative shortage of jobs
might have morc then offset the above average proportion of jobs in
the inner castern boroughs and, as a result, the area had a lower
than expected proportion of women in emplcviment. On the other hand
the inner western boroughs are immediately adjacent to the part of
central London which had a relative abundance of female employment.
This fact, together with the high proportion of jobs in these boroughs,

ensured that a higher than expected proportion of women were working.

The second factor is that the inner westerr horoughs form the
'bed4sit' area. This part of London has attracted large numbers of
single girls who wish to work in central London and this inflow into the
arca might explain the positive residuals for these Lorcughs. In
sharp contrast the inner eastern Loroughs have probally attracted few
of these girls and, for an area so clcse to central Londen, this
results in negative residuels. It is not hard to think of possible
explanations for the unattractiveness of the inner eastern boroughs
from the point of view of developing as a 'bed-sit' area. For
example, these boroughs are highly industrialised and they have a
high proportion of local authority housing. It is impossible to
ascertain how far this factor is a direct result of the distribution
of employment within the central area. Did the inner western boroughs
develop as the ‘bed-sit'! zrea because they were so conveniently located
for the largest part of the female central area employment in Westminster
and St. Marylebone?  This might be important but so must the fact that

this area contained property suitable for subdivisicn intc flats.

In 1961 the distribution of female erployment in central
London becamz more even. The three boroughs forming the eastern part
had 46.0% of this employment while the remaining 54% was loccated in the
two boroughs forming the western part. However this equalising of
the employment within the centre had little 2r no impact on the weighted
average residual in the inner easterm and the inner western groups of
borouths. This would seem tc throw more emphdsis for the explanation
of the residuals on the fact that the western area has developed as a
'bed~sit' area whereas the eastern area has not. As @ result all the
inner eastern Loroughs have az lower then expected female participatiocn

rate and the opposite is true in the inner western boroughs.
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4, Epnclusion

The least interesting results were those obtained for the
male participation rate. Variation in this factor being the result
of the social class composition of the berough and the proporticn of
males in psychiatric hospitals plus priscns. The coefficient of
the latter variable seems to be approximately constant through time.
On the other hand the coefficient of the sccial class variable has
decreased and, if this is related to changes in the sccial background
of children staying at schocl after the egs of 15, there is every
likelihood that it will decrease still further in the futurc.

The results obtained for the female participation rate seem
more interesting and the most important aspect of these results is
the fact that the proportion of jobs available locally is the critical
variable in determining the femalc participation rete. This confirms
the conclusion veached Ly J. Westerpaard in his written evidence to the
Royal Commission on Local Government in Greater London.20

This cannot change the gencral conclusion that differences

in local employment opportunities are of major importance in
explaining the striking variations in thc extent of employment
among married women.

In the same evidonce Westergaard was very much concermed about
the lack of adequate employment in some of the newer suburbs and he
considered that:21

The price of suburbanisation must be coumted not only in

terms of the cost of long journeys to work, Lut also in terms
of a restriction of employment opportunities for women and a
waste of potential laktour.

The regressicn equations in table 3 measurc the relationship
botween the proportion of females in employment and the proportién of
local job opportunities and thus quentify the problem raised above Ly
Hestergaard, The equations also show to what extent other factors

influence the female participation rate.

The fact that the availability of local employment is the

most important veriable determining the female participation rate

20. Yestergaard J., appendix to the written cvidence submitted by the
Centre of Urban Studies to the Royal Commission on Local Government
in Greater London. See 'Written Evidence from Local Authorities,
Hiscellaneous Bodies and Private Individuals', Volume V, page 687,
H,4,8.0., 1962,

21, _ ibid., page 686.
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enalles en optimistic view to Le taken zbout the manpower deficiency
envisaged in the Nationzl Plan.22 A positive partial correlation
exists lhetween the female participoticn rate and the proporticn of
jobs for fenmales. Line (16) on figure 1 shows that the participatiocn
rate dees tend towards some maximum level in Loroughs with high
concentrations of female employment. However, the number of bLorcughs
with these high job levels is negligible. In the majority of
horoughs there is scope for higher participation rates by inereasing

the availabhility of suitable employment.

The enalysis of the residuals carried out in the last
seetion can also he related tc‘the manpower proolen. Twe proups of
Loroughs, the outer eastern and the south castern, have a negative
value for the weighted average residual which oppears to be caused
by a deficicncy of female employment in the areas. From a manpower
peint of view these two areas would seem tc offer the greatest
petential for increasing the labour force. A1l that should be needed

is some poliey to steer female employment into these areas.

Finally reference must be made to the fact that, in 1961,
the proportion of young children had a very muck reduced impact on the
female participation rate compared with 1951. This seems to indicate
that married wemen are less rcluctant to let even the youngest
children deter them from taking employment. This may be a reflection
of the fact that, in an attempt teo get staff, firms ore now more
willing to take on married women cn & part-time basis. It would
obviously be easier for women with very young children to work part-time,
Lut even this involves finding somelody to look after the children.
The number of married women in part-time cmployment is given in the
Census for local authority areas with a total populaticn in excess of
50,000, In 1951 a total of 75 out of the 122 borcughs excecded this
limit. Tn these 75 boroughs there were 1,412,600 sconomically active
females of whom 142,680 or 10.1% were married women in part-time
employment. In 1961 a total of 82 boroughs exceceded the 50,000
population level. These 82 borouyghs had 1,612,120 econcriically
active females of whom 319,230 or 1S.8% wcre married women in part-time

employment. These figures show quite clearly that the increase in the

22. '*The Hational Plan', op.cit., Chapter 3.
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Number on lMap Hame of Dorough
14-18 miles from the centre

93 Walton and Weybridge

gy Esher ’

g5 Leatherhead

96 Banstead

97 Caterhem and Varliinghem
98 . Dartford

18-22 miles from the centre

99 Thurrock
100 °  Brentwood
101 Welwyn Garden City
102 Hemel Hempstead
103 Chorley Yood
104 Slough
105 Egham
106 Chertsey
107 Dorking
108 Reigate
108 Scvenocaks

22~-30 miles from the centre

110 Basildon

111 Harpenden
112 Barkhamstead
113 Chesham

114 Beacensfield
115 toking

116 Gravesend
117 Luton

118 High Wycombe
119 Meidenhead
120 Guildford
121 Tonbridge

122 Rechester



