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New Estimates of British Unemployment,
1870-1913

GEORGE R. BOYER AND TIMOTHY J. HATTON

We present new estimates of the British indudrial unemployment rate for 1870-
1913, which improve on the Board of Trade's prior etimates. We use smilar
sources, but our series includes additional indudtrial sectors, allows for short-time
working, and aggregates the various sectors using appropriate labor-force weights
from thecensus. Theresulting index suggestsarate of industrial unemployment that
was generally higher, but less volatile, than the board's index. We then adjust our
series to an economywide basis, and congruct a consstent time series of overall
unemployment for 1870-1999.

he Board of Trade's unemployment series for the period 1860-1913 has

been widely used by economists and economic historiansto evaluatethe
labor-market implications of economic fluctuations in the half-century be-
fore the First World War. However, many contemporaries and historians
have noted that the index has serious shortcomings that limit its usefulness
as ameasure of unemployment at any point in time. The Board of Trade
index was constructed from datareported by trade unions that administered
benefit schemes for their unemployed members. It was based on arelatively
small, nonrandom sample of industrial workers, and it excluded those in
sectors of the economy that were not unionized or in which unions did not
offer unemployment benefits. Moreover, in constructing an aggregate unem-
ployment rate the Board of Trade weighted the individual unions included
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in the index by their membership rather than by the size of the labor force
in the industries they represented.

In this article we provide a new index of unemployment. Our index relies
chiefly on trade-union records, but it aso incorporates other information
where possible, in order to include sectors of the economy for which trade-
union unemployment dataare not available. It reweightsthe component trades
with appropriate |abor-force weights obtained from the decennia census. We
construct versions of the index that include a measure of unemployment for
unskilled generd laborers, and aso a measure of the loss of employment
through short-time working, which was common in certain mgor industries.
Finaly, we use post-1919 data to adjust our unemployment series, which
covers only the industrial sector, to an economywide basis. On this basiswe
derive acons stent unemployment seriesfor the entire period 1870-1999. Our
results support the views of critics who maintained that the Board of Trade
series underestimated the level of unemployment inindustry.! Theresultsalso
support another criticism of the board's index: that it exaggerates the extent
of fluctuations in unemployment. In this respect our results parallel those of
Chrigtina Romer and David Wer, who have found that the American labor
market was more stable in this erathan previous estimates suggested.?

THE EXISTING INDEX OF UNEMPLOYMENT

In 1888 the Labour Bureau of the Board of Trade began reporting a monthly
(and annud) unemployment index, cdculated from information supplied to it by
trade unions. Severd additiona unionswereincluded in theindex in 1893 by the
newly formed Labour Department, and the monthly estimateswere published in
the Labour Gazette, Thisannua unemployment serieswas extended back to 1860
inBritishand Foreign Tradeand Industrial Conditions (1905).

Two types of data were used in constructing the index. For those unions
that reported the number of members in receipt of unemployment benefits
each month, an unemployment rate was caculated by dividing the number
receiving benefits by the total number of union members. Some unions,
particularly before 1888, reported only annua expenditures on unemploy-
ment benefits. For these unions, the Board of Trade calculated the average
unemployment rate over the year using the expenditure on unemployment
benefits per member of the union.®

! See Hobson, Problem of the Unemployed, ch. 2; and Ker Hardie, quoted in Llewdlyn Smith,

" Memorandum on a Recent Estimate of the Number of Unemployed,” Board of Trade Memo, 8 January
1895, p. 1 (PRO CAB 37/38/2).

2 See Romer, " Spurious Volatility" ; and Weir, " Century.”

3 Asan illugtration, if the benefit paid to unemployed members was 10s. per week and the union
spent 20s. per member on unemployment benefits for the year, then on average each member was
unemployed two weeksand the annual unemployment ratewas (20/10)/52 =0.0385, i.e., 3.85 percent.
See Board of Trade, " British and Foreign Trade" Pari Papers (1905, LXXXIV), pp. 97-98.
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For most of the nineteenth century, the Board of Tradée's unemployment
index wasbased on information covering ardatively small number of work-
ers. Thetotal union membership included in the index was about 100,000
in 1872, increasing to 151,000 in 1882, 329,000 in 1893, 525,000 in 1900,
and 834,000in 1912.* These number srepresented 2.4 per cent of Grest Brit-
ain's male indudrial labor forcein 1882, 4.3 percent in 1893, and 8.7 per-
cent in 1912.°> The number of unionsincduded in theindex was almost cer-
tainly lessthan 20 in the 1870s, and remained quite low until the formation
of the Labour Department in 1893. It was 30 in June 1893, 86 in June 1895,
138 in June 1900, 271 in June 1905, and 390 in June 1912.°

A number of questions have been raised concerning the rdiability of the
Board of Trade'sindex. Firg, do the unemployment ratesreported for indi-
vidual trade unions accuratdy reflect the extent of unemployment among
ther members? Second, do union unemployment rates accurately reflect
unemployment ratesmorebroadly in thetradesthey aretaken to represent?
Third, do these biases in the unemployment index change over time? Fi-
nally, doestheindex accuratdy reflect movementsin unemployment for the
economy as awhole?

Theanswer tothefirs question varies somewhat acr osstrade unions. For
mogt unions, there was a maximum number of consecutive weeks that an
unemployed member could collect unemployment benefits, and in some
unions benefits could be collected only for a certain number of weeks per
calendar year. In unionswith limited availability of benefits, memberswho
auffered prolonged spells of unemployment would cease to be digible for
assgance, and might not be included in the unions reported number of
unemployed members. In such unionsthereported unemployment rate might
tend to under etimate the true per centage unemployed, especially in years
of high unemployment. William Beveridge maintained that the possible
underegtimation of unemployment was "amog certainly inconsderable,”
because most unions set the maximum duration of benefits high enough so
that at any time only a very small share of their unemployed members had
exhauged thar benefits. In addition, most unions required members who
had exhausted their benefitsto continue to register daily with ther branch
office—and it wasin ther interessto do so, because the branch officefunc-
tioned as alabor exchange.’

4 The etimate of thenumber of union membersinduded in theindex in 1872 isfrom Hilton, " Statis-
tics" p. 180. The number of union members induded in later years isreported in Board of Trade,
Eighteenth Abstract (1927, p. 94).

> Data.on the number of maleindustrial workersin Britain in censusyearswereobtained from Leg,
British Regional Employment Statistics. We interpolated between censusesto fill in the labor -force
numbersfor other years.

® Data on thenumber of unionsincluded in theindex from 1893 arefrom themonthly returnsin the
Labour Gazette.

" Beveridge, Unemployment”. 19.
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With regard to the second question, the Board of Trade maintained that
for most indudtries the available trade-union unemployment rate was an
accurate measure of unemployment throughout the indudgry. Llewelyn
Smith, the Commissioner of Labour in theBoard of Trade, gavetheopinion
that " you do not need to cover avery large proportion of atradein order to
get afairly representative [unemployment] figure, provided, of cour se, your
sampleis chosen at random, and that there are not any peculiarities about
your samplethat mark it off from theres of thetrade™ He concluded that
"within thelimitsof the particular indugtry to which the per centage applies
with certain reservations, | think it is a good measure”®

In some indudries, however, the union data were not represmtative. Coal
mining and textiles present gpedial problems In bath indudries declinesin labor
demand typically were met by short-timeworking rather than by layoffs Warkers
on shart time sddom were digible for benefits, and would not be counted as
unemployed by thase unions that reparted numbers recaiving bendfits to the
Board of Trade The recorded unemployment rates for coal miners and textile
wor kerstherefore sgnificantly underetimated fluctuationsin employment

The magjor shortcoming of the trade-union index, as is widely acknowl-
edged, isthat theunionsincluded did not providearepresentative sample of
the indugrial workforce. In the original series produced by the Board of
Trade theimplicit labor-for ce weightswer ethose of the member ship of the
reporting unions. Indugries in which a large share of the workforce were
members of trade unions that provided unemployment benefits were over-
represented in the index, whereas indudries in which few workers were
union members—or whaose unions did not provide unemployment bene-
fits—were underrepresented (or, in some cases, not represented at all). In
practice, this meant that unions in engineering, shipbuilding, and metals
wer e highly overrepresented in the index; they accounted for about 60 per-
cent of the member ship of reporting unions in the 1870s, though falling to
39 percent in 1913.° These were among the most cyclically volatile of all
trades, 0 it isno accident that most unionsin these trades provided unem-
ployment benefitsto ther members On theother hand, textiles, clothing and
footwear, and railway service were underrepresented, at least in the years

S C. on Distressfrom Want of Employment, Third Report, minutes of evidence, Pari Papers
(1895, 1X), Q. 4557, 4564, pp. 50-51. It is of course possible that unionized craftamen were ather
more or less susceptible to unemployment than nonunionized craftamen in the same trade. In her
guestioning of Wilson Fox beforethe Royal Commission on the Poor L aws, Beatrice Webb suggested
that union members had more regular employment than nonunion workers Wilson Fox replied that
because nonunion workers might accept work at lower wages than would union members, nonunion
craftsmen might have lower unemployment rates than unionized craftamen. He concluded that it was
not possibleto determinewhether unionized craftsmen weremoreor lesssusceptible to unemployment
than were nonunionized craftsmen. See Royal Commisson on the Poor Laws and Rdlief of Digtress,
Pari Papers (1910, XLVI11), Q. 98862-98867, p.447.

®Board of Trade "British and Foreign Trade and Indugtrial Conditions” pp. 97-98; Garsde,
Measurement, p. 13.
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TABLE 1
SECTORAL WEIGHTSIN THE BOARD OF TRADE INDEX
(per centages)

Sector 1894 1908 1913
Building trades } 210 9.4 8.3
Woodworking ' 54 51
Coal mining 19.0 195 185
Engineering A 25.2 24.1
Shipbuilding \% 46.0 9.0 81
Othe metals 49 7.1
Printing & bookbinding 10.0 87 71
Textiles 30 145 141
Miscellaneous 10 34 76
Tota 100.0 100.0 100.0

Sources: Beveridge, Unemployment, pp. 20,425; Board of Trade, Labour Gazette (1913), p. 41.

before 1895. The sectoral weights in the Board of Trade index for 1894,
1908, and 1913 arereported in Table 1.

In 1905 the Board of Trade produced a " corrected” index in which the
engineering, shipbuilding, and metal trades wer e given a weight of 50 per-
cent for the entire period 1860-1903. The unions in this group were each
assigned aweight determined by their member ship, aswer etheunionsin the
corresponding group labeled " all other trades™ The unionsin engineering,
shipbuilding, and metals were till given far more weight in this corrected
index than thetradesthey represented had in the census, and we agree with
Garddethat " thereisno reason to supposethat the arbitrary system of aver-
aging which the Board of Trade adopted [in 1905] necessarily representsa
more correct esimate of unemployment than the unadjusted figures" *°

With respect to thethird question, both of the unemployment serieswere
influenced by the congtant addition of newly reporting unions. From 1893
to 1912 the number of unionsincluded in the index increased from fewer
than 30 to nearly 400. The huge increase in unions caused sgnificant
compostional changesin theindex. The Board of Trade attempted to allay
fears about the effects of such compostional changes by calculating an
unemployment index for 1873-1907 based on the returns from 16 trade
unions for which continuous data wer e available™ While theresulting un-

1 Garside, Measurement, p. 21. Officials at the Board of Trade admitted that the engineering,
shipbuilding, and metalstradeswer e overrepresented in their index. Llewellyn Smith recalculated the
unemployment ratefor November 1894 by reweighting groupsof tradesby their labor forcein the 1891
census, rather than by union member ship. The adjusted unemployment rate was4.2 per cent, as com-
pared to the Board of Trade etimate of 7.0 percent. See Llewdlyn Smith, " Unemployed," Board of
Trade Memo., 23 January 1895, p. 9 (PRO CAB 37/38/10).

" This index was originally reported for the years 1873-1903 in Board of Trade, " British and
Foregn Trade and Indugtrial Conditions," Pari Papers (1905, LXXXIV), p. 93. It was extended to
1907 in Royal Commission on the Poor Lawsand Rdlief of Distress, Appendix XXI (B), Pari Papers
(1910,XLDC),p.599.
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employment serieslookssmilar totheoriginal series, thisislargey because
the 16 included unions wer e weighted by member ship.”?

Despitetheknown flawsin the compaosition of the unemployment index,
the Board of Trade regarded it as a ussful indicator of cyclical fluctuations
in thelabor market. Llewdlyn Smith maintained that the Labour Department
wasmainly interested in finding " an index number that will alwaysmovein
theright direction, that is, will always go up when employment iswor seand
go down when employment is better.” He held that the trade-union unem-
ployment seriesdid just that, affording " a very senstive barometer™ of cycli-
cal fluctuationsin the labor market, although " the fluctuations ... would be
exaggerated in our index number " 2

The mog authoritative verson of the trade-union unemployment index
was congructed by Charles Feingein in 1972, although he too expressed
sEriousreservationsabout itsrepresentativeness™ For theperiod 1870-1913
Feingein combined three different versions of the trade-union index. For
1870-1880 heusad the" corrected” series—in which engineering, shipbuild-
ing, and metalswer e given a congant weight of 50 per cent—congtructed by
the Board of Tradein 1904. After 1880 the corrected seriesisvery amilar
to the original series, and 0 Feingein used the original series for 1881-
1911. Finally, for 1912/13 he used an "adjuged” trade-union series con-
gructed in 1923 by John Hilton, Director of Statigtics in the Minigtry of
L abour ®

NEW SERIES BASED ON TRADE-UNION DATA

We begin by dividing the indudrial workforce into 13 broad sectors.
Trade-union data were used to congruct unemployment series for nine of
them: building; metal manufacturing; engineering; shipbuilding; printing,
paper, and bookbinding; woodwor king and furnishing; carriage and wagon;
clothing and footwear; and glass. For the remaining four sectors—mining,
textiles, trangort, and general unskilled labor—trade-union data either were

21n 1912 Arthur Bowley (" Measurement”) congtructed two alter native unemployment indices: one
basad on qualitative summaries of the state of employment for individual industries reported each
month in the Labour Gazette, and onethat combined trade-union unemployment data with information
on employment trendsin other sectors Heconduded that the board's serieswasar diable measure of
trendsin unemployment, if not of the level of unemployment at any point in time.

B3 C. on Digressfrom Want of Employment, Third Report, minutes of evidence, Pari Papers
(1895, 1X), Q. 4562,4563, p. 50.

% Feingtein (National | ncome, p. 225) observed that " for most of the period it doesnot appesr tobe
possibleto makeany datigtical assessment of the possibleunder- or overstatement involved in theuse
of the trade union series as a measure of the general unemployment rate In reation to such gable
indugriesastherailways... it will undoubtedly betoo high, in reation to unskilled and casual work-
ersit would betoo low; and the net effect—which would probably vary over different phases of the
trade cycle—isuncertain.”

B Thesriesispresnted in Feinstein, National | ncome, table 57, pp. T125-26.
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not available or were unrepresentative of the sector as a whole. Our esti-
mates for these indudtries are described in the next section.

Thedata used in congructing thetrade-union unemployment serieswere
obtained from two types of sources. various Board of Trade publications,
and theannual reportsof individual trade unions. The Seventeenth Abstract
of Labour Statistics (1915) reported time series of unemployment rates for
11 major unions.'® We also obtained time series of unemployment ratesfrom
the annua reports of four unions. the Steam Engine Makers, the United
Patternmakers the Associated Blacksmithsand Ironworkers, and the York-
shire Glass Bottle Makers Time series of expenditures per member on
unemployment benefits were obtained from the reports of six additional
unions. the Operative Bricklayers, the Operative Plagerers the Amalgam-
ated Brasswor kersand Metal M echanics, the Amalgamated Cabinet Makers,
the Boot and Shoe Operatives, and the Amalgamated Tailors. For these
unions, we congtr ucted unemployment seriesusing data on benefit per mem-
ber and benchmark unemployment rates

We congructed sectoral unemployment rates by combining theindividual
unions unemployment seriesusing fixed weights. For example, the weight
given to the Amalgamated Engineer sin the engineering seriesremains con-
dant over time, rathe than fluctuating with changes in membership. In
sectors where unions represented well-defined trades, such as the building
trades we assigned weightsto each union based on labor -for ce data from the
1901 census. In sectors where more than one union represented smilar
workers, or where it was not possible to determine appropriate labor-force
weights (such aswoodwor king and fur nishing), we assigned weightsto each
union based on its membership in 1901.

In order toavoid the potential biases caused by changesover timein the
composition of the unemployment index, we include in our series only
thoseunionsfor which data areavailablefor nearly theentireperiod 1870-
1913. As a result, our index includes unemployment series for only 22
unions. Although thisis far smaller than the number of unions included
in the Board of Trade index after 1892, the number of workers repre-
sented by our unionsis 60-75 percent or more of the number represented
by the Board of Trade series. For example, in 1900 the official series
included 138 unions with 525,000 members, whereas our 22 unions in-
cluded 398,000 members; in 1912, the Board of Trade seriesincluded 390

8\Wealso obtained union data from saveral other Board of Tradepublications, in particular the Third
Report on Trade Unions(1889), the Seventh Report on Trade Unions(1893), and the Labour Gazette,
which contains monthly unemployment estimates for several unions over the years 1905-1913. The
Appendix indicates where we used these sources.

¥ As noted previoudy, the Board of Trade also used expenditures per member on unemployment
benefitsto construct unemployment rates The usefulness ofbenefit data asa measure of unemployment
was demondrated by Wood, " Trade Union Expenditure’; and Hartley, " Trade Union Expenditure
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unions with 834,000 members, whereas our unions represented 524,000
workers™

A detailed discussion of the congruction of the trade-union unemployment
sries for each of these nine sectors is given in Appendix 1. Here we shall
only comment briefly on two of them. The unemployment seriesfor the build-
ing trades was congructed usng data from four unions the Amalgamated
Carpenters and Joiner's, the Operative Plumbers, the Operative Bricklayers,
and the Operative Pladerers TheBoard of Tradeindex incduded data only for
carpenters and joiners and, from 1902 on, plumbers However, many critics
of the board's index maintained that bricklayers and plasterers had higher
seasonal unemployment ratesthan did carpentersand plumbers The Opera-
tive Bricklayer sand Oper ative Pladerer sunions paid unemployment benefits
only to memberswho were traveling in search of work.”® Although it is not
possible to congruct an unemployment rate from these data, 0 long as the
benefit policies did not change, a time series of expenditures should yidd a
good measure of changesin thelevel of unemployment. For both unionswe
benchmarked the unemployment rateat 5.0 percent in 1911 (i.e., at theunem-
ployment ratefor carpenters, joiners, and plumbers).

The unemployment series for clothing and footwear was congtructed
using data from the Amalgamated Tailors and the Boot and Shoe Opera
tives. Unfortunatdy, the Amalgamated Tailors, while a large craft union,
wasr epresentative only of employment conditionsin bespoketailoring. The
majority of tailors were employed in the wholesale clothing trade, which
waslar gely unorganized and for which no data areavailable® Our seriesfor
clothing therefore almogt certainly underestimates the unemployment rate
for theindugry asawhole.

NEW SERIES BASED ON NONUNION SOURCES

There are three important sectors for which trade-union data are ether
unavailable or unrepresentative of the sector as a whole: mining, textiles,
and trangport. For each sector we used seriesfor (or closely rdlated to) em-
ployment to infer unemployment rates. Each of these sectorsalso exhibited

B |n 1912 the 22 unionsinduded in our index had on average 23,818 members; the 368 unions
induded in the Board of Tradeindex but not in our index had on aver age 842 members. Furthermore,
it should be noted that we use trade-union data to estimate unemployment for only nine of our 13
sectors. Several of the unionsinduded in the Board of Tradeindex arein mining and textiles, sectors
for which we use alternative sources to congruct unemployment rates Our sectoral unemployment
rates generated from a samall number of large unions, are quite Similar to thosereported by the Board
of Tradefrom amuch larger number of unions (seefootnote 50).

1 The Operative Bricklayers paid | s. 6d. per day (9s. per week) to unemployed memberstraveling
in search of work. The maximum duration of benefits was eight weeks. The Oper ative Plagerersalso
paid Is. 6d. per day in traveing benefits, though for amaximum duration of 14 weeks.

® Clegg, Fox, and Thompson, History, p. 33.
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some dement of underemployment or short-timeworking, which should be
taken into account when estimating unemployment rates.

Given atime sriesfor employment, we used a Smple modd to generate a
seriesfor thelabor force and then usad thesetwo seriesto derive an unemploy-
ment series® We generated a labor-force series using the following modé

logL, = a + jSlogZ”" + (1- P)\0%E; (1)

where L is the labor force and E is employment. The labor force in any
given year is a geometric average of the previous year's labor force and
aurrent employment, plus a congant. This can be expressed in terms of the
log of the employment rate as follows

log(£/Z), = -a+ AAIlogE; + \oz(EIL) ) 2

Theemployment rateisgenerated from itsown lagged value and therate of
changein the number employed. Thisistheequation weuseto generatethe
unemployment rate, wor king recur svely and making assumptionsabout the
values of a and /?. The parameter /? representsthe degree of persstencein
thelabor force for agiven /?, tf determinesthelong-run aver age unemploy-
ment rate. Based on indirect estimatesfor outmigration of agricultural labor -
ers, we assumed a value of /?= 0.67 for each sector in the calculations that
follow.? We experimented with different values for a\ for each sector we
chose a value for awhich yidded unemployment rates for 1912/13 that
corresponded to unemployment rates obtained from the Labour Gazette.

Miningand Quarrying

Although coal mining was heavily unionized by the 1870s, few unions
offered unemployment benefits before the 1890s. Fortunatdy, we have
ancther sour cefor employment: thereturnsof the lngpectorsof Mineson the

2 Whileit would be possibleto obtain a measure of thelabor force by inter polating between census
benchmarks the census figures do not match closdly with the coverage of our employment proxies.
Furthermore movementsin thelabor forcewould to some degreereflect labor market conditions and
would not bewell represented by simple inter polations between decadal benchmarks

Z Equation 1 can betransformed into a smplemigration mode by rearranging as follows

m, = log(V4-,) = «//?+ (1- P)ip\og(E:l L)

wheremigration m reflects the change in the labor force and is driven by the employment rate, E/L .
Thustherate of growth of thelabor force dependson the" Todard" dadticity (1 - ft) | (5. Wehaveno
direct estimatesof thisdagticity, but indirect etimatesof rural-urban migration suggest that it isof the
order of 0.2 to 0.3 (Boyer and Hatton, " Migration and Labour Market Integration,” p. 722). Inter-
sectoral migration among nonagricultural sectorswould be considerably higher than this; wetherefore
adopt a value for (1 - ft)/J3of 0.5, which implies ft- 0.67.
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number of wage earners "ordinarily employed."? In order to generate an
unemployment series we set the parameters at #= 0.035 and j3= 0.67, and
the starting value for unemployment in the smulation at 3.4 percent in 1860.
This gives an average unemployment rate of 5.9 percent for the period
1870-1913. Themodel generates extreme va uesfor the unemployment rate
of less than 1 percent in the boom years of 1872-1874 and 1891/92, and
over 10 percent in the dump of 1877-1880. Over the last 20 years of the
period the fluctuations are somewhat milder, with unemployment ranging
between 2.5 percent in 1908 and 8.9 percent in 1897. Our estimates of the
labor force, particularly during the wide swings of the 1870s, are consistent
with the qualitative literature.* Fluctuations in unemployment would have
been massively exaggerated if the labor force had been derived from the
simple interpolation of census benchmarks.®

Mining was one of the industries where wide fluctuations in demand for
|abor were accommodated largely by short-time working.? In order to take
account of short time, we used the Board of Trade's figures for the average
number of days per week the mines were open for 1895-1913, and extrapo-
lated back to 1870 using a smilar series for Northumberland and Durham.
An index of actual days to potential days worked was obtained by dividing
actual daysby 5.5.%” Theindex of short timewas multiplied by employment,
and the adjusted figure divided by the labor force to give a value of unem-
ployment including short time.

2 Mitchdl, Economic Development, pp. 103-04. These figures most likely reflect the numbers
employed on the last payday of the year—typically a period of peak employment. Firms were not
required to submit employment information until 1873. To allow for theincompleteness of thereturns
in the year swhen they were voluntary, weraise the pre-1873 figures by 20 percent.

% For example, Mitchell (Economic Development, p. 119) contendsthat it isentirely to the boom
peaking in 1873 that the large inflow of workers from outside the colliery community in the period
1871-1880 hasto beattributed. In therest of the decade, the numbersemployed fell, and many of those
who cameinto the mines went out again.”

3 For comparison we constructed an alter native unemployment rate (excluding short time) using a
labor-for ce estimate inter polated between census benchmarks, and setting the minimum unemployment
rate (in 1874) to zero. Thisgives unemployment rates of 17.7 percent in 1870,1.8 percent in 1875, and
16.7 percent in 1880. By contrast our unemployment rateis 6.6 percent in 1870,4.4 percent in 1875,
and 105 percent in 1880.

Wealso conducted some sensitivity tests, using different values of/?, and adjusting tf such that the
unemployment ratewas alwaysthe samevaluein 1913. Setting/?t0 0.75 and 0.85 respectively yielded
mean unemployment rates of 6.6 percent and 8.1 percent and coefficients of variation of 0.60 and 0.60,
ascompared to the mean of 5.9 percent and coefficient of variation of 0.55 using our favored parameter
of 0.67. Naturally, grester persstenceleadsto dightly higher volatility. But in both of these alternative
cases, three of the unemployment values were negative. Hence feasible values of J3 are somewhat
congrained by the combination of the endpoint value and ensuring positive values of unemployment.
The exception is 1872, which always gives a negative value, even for a value of/?as low as 0.5.

BEor example, see Labour Gazette, October 1895, p. 308.

% The average number of days worked per wesk was equal to or greater than 55 in six years
1870-1873,1907,and 1913. The maximum number of daysworked per week was5.87,in 1873.The
minimum number of daysworked per week was 4.63, in 1877/78. For the entire period 1870-1913,
the average number of days worked was 5.20.
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Textiles; Cotton, Woolen, and Worsted

Mogt textile unions offered little in the way of unemployment benefits,
lar gely because of the practice of short-time working.® We have no direct
measure of employment for ether cotton or woolen textiles for the whole
period, but estimates can bederived from data for raw cotton consumption
and raw wool consumption.”

Given the practice of short-time working, fluctuations in employment
should have been less than proportional to fluctuations in raw-material
consumption. Data for both employment and raw-material consumption
exist for the years 1904-1913, which allow usto estimate the relationship

AlogE, = YEA0%Q, 3

whereQisraw material consumption.® Theregressonsyielded coefficients
for yof 0.2 for cotton and 0.3 for woolen and wor sted, which we used to
congruct Alog E in Equation 2 above; aisset to 0.01 for cotton and 0.015
for woolen and worgted, and (5= 0.67 in both cases. This gives average
unemployment ratesof 2.2 per cent for cotton and 3.8 percent for woolen and
wor sted.* Based on evidencefrom S. J. Chapman and H. M. Hallsworth, we
assumethat including short-timework raises unemployment in cotton by a
factor of three, and in woolen and wor sted by afactor of two.* Thisimplies
that in both sector sthe dagticity of hourswith respect to raw-material con-
sumption would be about 0.6.

Transport

Wedeveloped proxiesfor unemployment for two of thethreemain trans-
port sectors, namely railways and docks® For railways there are several

2 Oneunion, the Amalgamated Cotton Spinners, reported a benefit seriesfor the period 1879-1913.
Spinning represented only one section of the trade, the fluctuations of which were not necessarily
closdly corrdated with other sectionssuch asweaving. An unemployment seriesderived from expendi-
turesper member on unemployment benefitsfor the Cotton Spinnersyieldsan average unemployment
rate for 1879-1913 of 2.1 percent, compared with 2.4 percent for our series derived from cotton
consumption data.

2 Annua etimates of raw cotton consumption are from Mitchel and Deane, Abstract, p. 179.
Edtimates of raw wool consumption wer e calculated from data on domestic and imported wool reported
inibid., pp. 190-94.

® Employment data for cotton and woolen and wor sted wer e abtained from monthly issues of the
Labour Gazette.

* Here again we experimented with values of /2, adjusting df such that the unemployment ratewas
aways the same in 1913. For cotton textiles, setting /3at 0.75 and 0.85 yields mean unemployment
rates of 2.4 percent and 2.4 percent, and coefficients of variation of 0.53 and 0.63, as compared with
the mean of 2.2 percent and coefficient of variation of 0.47 in our preferred specification. Asin other
cases, higher values of /?tend to produce negative unemployment ratesfor someyear s, which congrains
therange of feasble values of /3 for a given endpoint unemployment rate

*® Chapman and Hallsworth, Unemployment, pp. 47,54.

® No data are available to estimate unemployment rates for road workers
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measur es of activity but no direct measures of enployment.® Thebest proxy
for movementsin employment is the aggregate mileage of passenger trains
and fraght trains Short-run employment fluctuationsarelikely to have been
lessthan proportional to thosein train mileage, because of thefixed compo-
nent of operating the railway network. We generate an employment series
using a variant of equation 3, including aggregate train mileage instead of
raw-material consumption, and setting y= 0.4® We st a= 0.015 and /?=
0.67, which givesan unemployment serieswith relatively mild fluctuations,
as might be expected, with an average unemployment rate of 2.5 percent.
The docks represent a classic example of casual employment. Given the
methods of engagement, we assume that short-run fluctuationsin dock and
wharf employment were directly proportional to the total tonnage entered
and cleared. Asbefore, weset J3=0.67 and wechoseavaluefor tf of 0.075.
This gives an average unemployment rate of 14.5 percent for 1870-1913.
The aver age unemployment rate (determined by the parameter a) is bound
to be somewhat arbitrary, because of the difficulty of gaining any order of
magnitude for casual unemployment. Observers gave illugtrative calcula-
tions by comparing the annual average daily numbers engaged at certain
docksin London with the maximum numbers engaged in any week or day
during theyear .® Following this approach theaver ageratio of annua mean
to maximum weekly employment on the London docks and wharves (ex-
cluding Tilbury) reported in the Labour Gazette for 1908-1913 is 86.7
percent, which suggests an aver age unemployment rate of 13.3 percent, as
compared with 14.0 percent for the same yearsin our calculation.

General Unskilled Labor

The Board of Trade index is almog exclusvely a measure of unemploy-
ment among skilled workers. Only a small share of unskilled workers were
unionized, and few of these were in unions that provided unemployment
benefits. Several contemporaries maintained that unemployment rates were
sgnificantly higher among unskilled workers and especially general laborers
than among skilled wor ker s. Beveridge maintained that the trade-union unem-
ployment series needed to be supplemented by the returns of urban digress
committees and by pauperism datigics The returns of distress committees
represented alower gratum of workersthan did thetrade-union data, reflect-

* Data on expenditures per member on unemployment benefits are available for the Amalgamated
Railway Servantsfrom theearly 1870sonwards However, Bagwell (Railwaymen, p. 62) described the
union's unemployment benefit scheme as " ill-defined," and the data were not used by the Board of
Trade This suggests that the benefit seriesis a poor proxy for movements in unemployment, so we
chosenot to useit.

% Wehave no time seriesfor railway enployment before 1914, but a regresson of employment on

train miles for 1922-1939 yields a coefficient for p of 0.39 (t = 1.9).
% SeeBooth, " Inaugural Address" pp. 532-36; and Howarth and Wilson, West Ham, pp. 224-26.
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ing unemployment among general laborers and the semiskilled; the data on
pauperism represented " a third and <till lower sratum of society." ¥

Mary MacKinnon has concluded from her sudy of poor-rdief satistics
that for the poorest decile of adult males the rate of able-bodied indoor
pauperism provided "a much better indication of the gate of the relevant
labor markets' than did the trade-union unemployment series. Most able-
bodied male inmates of workhouses were from the " bottom of the social
hierarchy"; they applied for relief when their family incomesfell to the point
wherethey could nolonger subsst. Whilethosein workhouseswereavery
gmall proportion of the adult male population, their numbers were very
" responsive to indicators of general economic conditions" *

Thereurnsof distresscommitteesbecomeavailable only in 1905 with the
passage of the Unemployed Workmen Act, and ther efore cannot beincluded
in our unemployment series™ Poor relief data, however, are available for
the entire period 1870-1913; hence we use time-series data for male able-
bodied indoor paupers as a share of the male population aged 15-64 to
congtruct an unemployment seriesfor general unskilled laborers™® In order
to turn the pauperiam seriesinto an unemployment series, it was necessary
to benchmark the unemployment ratefor someyear. Thelack of data means
that our estimate of the level of unemployment at any point in time will be
somewhat arbitrary. However, one can gain an idea of the relationship be-
tween unemployment rates for skilled and unskilled workers by examining
data for theinterwar period. Mark Thomas has calculated that in 1931 the
unemployment rate for skilled and semiskilled manual workers was 12.0
percent, while for unskilled manual workersit was 21.5 percent.*! That is,
the unemployment rate for unskilled wor kers was nearly 80 percent higher
than that for skilled and semiskilled workers We benchmarked the unem-
ployment rateat 5.0 percent in 1875, theyear in which maleindoor pauper-
iIsmwas at aminimum, on the assumption that unemployment among gen-
era laborers remained reasonably high even during boom periods. This

% Beveridge, Unemployment, pp. 16,21.

% MacKinnon, " Poor Law Policy," pp. 305,330-34.

® Data exigt from 1905/06 for the number of workers assisted by digtress committees, but it is not
possibleto determine therdevant labor forcein order to congruct an unemployment rate. Moreover,
thenumber of distresscommitteesfor which data are available changed over time. Harris{Unemploy-
ment and Politics, p. 377) reportsthat the numbersreieved per 1,000 population in areas covered by
distress committess increased from 17 in 1905/06 to 3.1 in 1908/09, then declined to 1.0 in 1912/13.
Thetrend issimilar tothat obtained from the poor law data, although the magnitude of fluctuationsin
numbers asssted ismuch larger for the distress-committee data.

“OFor 1891-1913 we used data for able-bodied men "in health” reieved in workhouses, asa percent-
age of malesaged 15-64. For 1870-1890 we usedata for thetotal number of able-bodied male paupers
as a share of males aged 15-64. Both series are reported in MacKinnon, "Poor Law Policy,”
pp. 306-07. Workers attached a gigma to applying for indoor réief, but those at the bottom of the
incomedigribution were so poor that on aver agethelag between becoming unemployed and applying

for relief mugt have been rdatively short—oertainly far lessthan one year.
“ Thomas, " Labour Market Sructure” p. 123.
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yieds an average unemployment rate of 9.5 percent for 1870-1913, which
gives a ratio of unskilled to skilled and semiskilled unemployment rates
gmilar to that estimated by Thomas for the interwar period.

SECTORAL WEIGHTS

Wenow combinethe sectoral unemployment seriesto form an aggregate
series, using labor-force weights based on C. H. Lee's reworked census
totalsfor malesin industry.” We excdude agricultureand all services except
trangport from our index. Within the manufacturing sector, weexcludeL e€'s
categories of food, drink and tobacco, chemicals and allied indugtries, coal
and petroleum products, leather, leather goods and fur, and other manufac-
turing, becausethere are no unemployment data for these sectors. To better
fit the trade groupings of our individual indices, we combined or adjusted
some of L ee's sectors. We made these adjugmentsto L ee's sectoral labor-
force estimates for each census year from 1861 to 1911, and interpolated
between censusestofill in thelabor-force numbersfor other years. Thusthe
weightsassgned to the sectorsincluded in our index change each year with
changes in the labor force. We also calculated the weights excluding the
sector " Other and Undefined." *® The total number of workers employed in
the sectorsincluded in our index in 1871 was 4,335,900, i.e. 53 percent of
L ee'stotal for themalelabor forcein Greeat Britain that year, and 75 per cent
of the number of males employed in manufacturing and trangport. In 1911
the number of workers represented by our index was 7,321,000, i.e., 57
percent of Lee'stotal for the male labor force, and 75 percent of the total
employed in manufacturing and trangport.

The sectoral weightsfor our index in 1871, 1891, and 1911 arereported
in Table 2; these can be compared with the weightsfor the Board of Trade
index in 1894, 1908, and 1913 given in Table 1. In our index engineering,
shipbuilding, and metals combined have a weight of 18.4 percent in 1871,
18.9 percent in 1891, and 22.2 percent in 1911, whilein the original Board
of Trade index these same sectors assumed a weight of 46 percent in 18%4

“2|_ee, British Regional Employment Statistics.

“ When general unskilled labor isincluded, it isgiven aweight reflecting half the number reported
by Leefor " Other and Undefined." Thustheweight we giveto general laborers averages 10 percent,
consisent with MacKinnon's observation noted above. It isimportant to notethat thisweight reflects
general unskilled labor rather than the ssgment of the unskilled which isclassfied toindividual indus-
tries, where the unemployment rateis assumed to move with that of therdevant industry rather than
with thegeneral unskilled labor market. Thisassumption probably imparts somedownward biastothe
unemployment ratesfor individual indugtries, and thisisreflected in the comparison made below with
the unemployment-insurance data for the interwar years

“Wecongtructed arough estimate of the number of malesemployed in manufacturing and trangport
by subtracting the numbers in agriculture, insurance, banking, finance and business services, profes-
sional and scientific services, miscalaneous services, and public adminigration and defensefrom Lee's
total for themale labor force
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TABLE 2
SECTORAL WEIGHTS 1871-1911
(per centages)

Sector 1871 1891 1911
Mining 124 136 167
Metals 125 117 112
Enginesring 45 55 89
Shipbuilding 14 17 21
Carriage & wagon 13 15 25
Textiles 135 10.6 87
Clothing & footwear 89 73 59
Glass 0.9 038 08
Woodworking 42 37 39
Printing & bookbinding 25 32 35
Building trades 183 174 169
Trangort 84 120 118
Genera unskilled labor 113 110 71
Total 100.0 100.0 100.0

Sources: Seethetext.

and39.3 percent in 1913. Condruction hasaweight of 16.9 percent in 1911
in our index, as compared to 8.3 percent in 1913 in the Board of Trade
index. Thetrangport sector isnot included at all intheBoard of Tradeindex,
whereasin our index it hasaweight of 8.4 percent in 1871,12.0per centin
1891, and 11.8 percent in 1911.%

RESULTS AND COMPARISON WITH THE BOARD OF TRADE INDEX

The unemployment series for each of the sectors in our index (except
general unskilled labor) arepresented in Figure 1, The seriesreported for
mining and textilesinclude employment lossfrom short-timework. Figure 1
shows that while the severity of fluctuations in unemployment differed
across sectors, from 1870 until the early 1890s most of the seriesmoved in
a dmilar pattern. The years 1872-1874 were a period of very low unem-
ployment—eight sectors had unemployment rates below 2 percent during
theseyears. In contrast, most sector s experienced sharp increasesin unem-
ployment in 1878/79—six sector shad unemployment rates of 9.5 per cent or
above in 1879. The early 1880s was ancther boom period for most sec-

“*® The problems associated with weighting sector sby union member ship, and allowing the addition
of new unions over time to the index, can dearly be seen by examining the weights for textiles. The
number of males employed in textiles in Great Britain declined by 11 percent from 1891 to 1911.
Despite this, the weight assgned to textilesin the Board of Trade index increases from 3 percent in
1894t014.1 percent in 1913. In our index textileshasaweght of 10.6 percent in 1891 and 8.7 percent
in 1911. Themethod of weighting adopted by the Board of Trade causestextilesto be underrepresnted
in thar index in 1894 and overrepresented in 1913.

“% The unemployment series for the individual sectors are available in numerical form from the
authors
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tors, followed by a lump in 1885/86 and another period of very low unem-
ployment in 1889-1891.

Patterns of unemployment are somewhat less similar across sectors after
1891. Engineering, shipbuilding, metals, and glass experienced aslump in
1893/94, and mining slumped badly a few years later, in 1896/97. Other
sectors experienced less serious slumps in the mid 1890s, and in wood-
working and carriage and wagon unemployment remained low throughout
the decade. The building trades had very low unemployment rates in
1896-1900, then slumped from 1904 to 1910: during this period the unem-
ployment rate never fell below 8.2 percent. Shipbuilding experienced
double-digit unemployment in 1903-1905 and again in 1908-1910. Met-
als, engineering, and woodworking also dumped badly in 1908/09. On the
other hand, unemployment in mining was relatively low in 1907-1910.

Our estimated unemployment series for general unskilled laborers is
presented in Figure 2. The series follows the same cyclical pattern asdid the
other sectoral series. Unlike the other sectors, however, unemployment
among unskilled laborers increased sharply over time—the unemployment
rate was below 10 percent in every year from 1870 to 1892, then above 10
percent in dl but four years from 1893-1913. For comparison purposes,
Figure 2 also presents an unemployment series constructed using vagrancy
data® Vagrants typically were adult males under age 60. While some
tramps were not really in search of work and therefore should not be
counted as unemployed, the number of vagrantsincreased during downturns
and declined during booms, suggesting that a significant share were in fact
unemployed men "forced to migrate in search of work."* Figure 2 shows
that the unemployment series constructed using vagrancy datais quite simi-
lar to that constructed using datafor male able-bodied indoor paupers. These
seriesindicate that employment opportunitiesfor casua and general laborers
deteriorated—nboth absolutely and relative to those of skilled workers—
during the last two decades before the First World War.*

Thefirst column of Table 3 presents average unemployment ratesfor each
of the 13 sectorsin our series. For mining and textiles, estimates are given
both including and excluding employment lossfrom short-timework. Aver-
age unemployment rates differed significantly across sectors. When short

“ Data on the number of vagrants on January 1 and July 1 of each year were obtained from
MacKinnon, Poverty and Policy, pp. 118,337, and from the Board of Trade Seventeenth Abstract, pp.
332-33. Wecongructed avagrancy-rate seriesby dividing thenumber of vagrantsin each year by the
male population of England and Wales. To turn the vagrancy seriesinto an unemployment series, we
benchmarked the unemployment rate at 5.0 percent in 1875.

“ MacK innon, Poverty and Policy, p. 117. Beveridge (Unemployment, p. 48) maintained that " the
inmates of casual war ds... includea certain proportion of the able-bodied unemployed or unemploy-
ables" Crowther (Workhouse System, p. 254) also concludesthat unemployment " very likely" wasa
cause of vagrancy.

“* MacKinnon reached a conclusion similar to ours; see" Poor Law Policy,” pp. 330-34.
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time is taken into account, unemployment was highest in mining, general
unskilled labor, and shipbuilding. Unemployment was lowest in wood-
working, printing and bookbinding, clothing, and carriage and wagon.™
Table 3 dso compares average unemployment rates for 1870-1891 and
1892-1913 for each sector. Unemployment rates declined over time for
three sectors, increased for nine, and remained roughly constant for one. The
largest increases were in genera unskilled labor, printing and bookbinding,
and shipbuilding.

We construct four versions of our aggregate unemployment index,
including and excluding employment loss from short-time work in min-
ing and textiles, and including and excluding our measure of unemploy-
ment for unskilled general laborers. The annual time series for these four
versions of the index, along with Feinstein's version of the Board of
Tradeindex, are reported in Table 4, and are summarized in Table 5. The

% The Board of Trade reported unemployment rates for certain sectors of the labor force beginning
in 1888. For the engineering, shipbuilding, and metal trades, the average unemployment rate for
1888-1913 is 5.9 percent in both the Board of Trade seriesand in our series. For the building trades,
the averagerateis 4.8 percent in the Board of Trade series, and 5.4 percent in our series. For printing
and bookbindingthe averagerateis4.3 percent in theboard's series, and 4.6 percent in our series. For
woodworking and furnishing, the average rate is 3.9 percent in theboard's series, and 3.6 percent in
our series.
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TABLE 3
UNEMPLOYMENT RATES, BY SECTOR, 1870-1913
(mean per centage)

Sector 1870-1913 1870-1891 1892-1913
Mining 59 6.5 52
Mining (including short time) 113 120 106
Metals 6.7 6.7 6.8
Engineering 42 37 47
Shipbuilding 87 75 99
Carriage & wagon 38 4.0 36
Textiles 28 25 30
Textiles (including short time) 70 6.3 77
Clothing & footwear 38 42 34
Glass 56 48 6.4
Woodworking 31 22 39
Printing & bookbinding 37 24 5.0
Buildingtrades 48 4.0 5.7
Trangport 6.5 59 71
Genera unskilled labor 95 6.9 122

Sources. Seethetext.

pattern of cyclical fluctuationsisvery smilar for each of the newly con-
dructed series, and our indicesmovetogether with theBoard of Tradeindex
throughout the period 1870-1913. Thisis perhaps surprisng, given the low
weight attached to engineering, shipbuilding, and metals in our indices.
However, it supports satementsby officials of the Board of Trade that therr
index was a good barometer of changesin labor market conditions™

The index of ours that is closest to the Board of Trade index is the one
that excludesboth general unskilled labor and employment lossfrom short-
timework. For the period 1870-1913, the aver age unemployment rateis5.0
percent for our series, as opposed to 4.5 percent for Feingein's version of
the Board of Trade series. Taking account of short time raises the average
unemployment ratefrom 5.0 per cent to 6.3 per cent.® For thisversion of the
index unemployment is higher than in the Board of Trade index for every
year from 1870 to 1913 except 1884 and 1886, although the differencesare
smaller before 1892.

% As noted previoudy, Llewellyn Smith daimed that the index was a " sensitive barometer™ of
cyclical fluctuationsin the economy, onethat alwaysmoved "in theright direction." Wilson Fox sated
that "our figures are an index of whether employment is going up or down, whether it is better or
whether it iswor se. Onecannot say much morethan that about our figures' (Royal Commisson on the
Poor Laws and Rédief of Distress, Appendix volume VIII, Pari. Papers, 1910, XLVIII, Q. 98893,
p. 448).

*® Theincreasein unemployment islarge because mining and textilesare large sectorsin which the
number of " whally unemployed” workers" substantially under stated the true volume of unemployment”
(Beveridge, Full Employment, p. 332). Seealso Bowley, " Measurement,” pp. 795-96. Morerecently,
thispoint hasbeen stressed by Whiteside (Bad Times, p. 21), whowr otethat  the problem wasreally
one of underemployment among the many rather than unemployment among the few."
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TABLE 5
AGGREGATE UNEMPLOYMENT RATES 1870-1913

1870-1913 1870-1891  1892-1913
Mean Sandard  Cofficient Mean Mean

Index variant Percentage deviation of variation  Percentage  Percentage
Excluding unskilled

and short time 50 178 0.35 4.7 53
Excluding unskilled,

including short time 6.3 231 0.36 6.0 6.7
Including unskilled,

excluding short time 54 170 031 49 5.9
Including unskilled

and short time 6.6 217 0.35 6.1 71
Board of Trade (Feinstein) 45 244 055 44 45

Sources: Seethetext.

The indices including general unskilled labor are presented in Figure 3.
Taking account of unskilled labor raises the average unemployment rate to
6.6 percent when employment loss from short time is included, and 5.4
percent when short time is excluded. While it does not affect the pattern of
cyclical fluctuations, theincluson of general unskilled labor does affect the
long-term trend in unemployment. For the index including short time, the
aver age unemployment rateincreasesfrom 6.1 percent in 1870-1891to 7.1
percent in 1892-1913. For this index, there is a sgnificant difference in
trend as compared with the Board of Trade series, over the whole period
1870 to 1913 the difference in trend cumulates to 15 per centage points.™

AsFigure 3illugrates, the amplitude of fluctuationsis somewhat smaller
in our indicesthan in the Board of Tradeindex, particularly in the 1880sand
1890s. It isnotable, however, that theboom and dump of the 1870sarejust
asintensein our indicesasin the Board of Trade index, and hence are not
samply aresult of the excessive weight given to the engineering and metals
sectorshy theBoard of Trade For the period asawhole, the dandard devia-
tions of unemployment reported in Table 5 are lower for each of our series
than for the Board of Trade series, but the differences are smaller for our
indices that include short time. The coefficient of variation for each of our
indices is subgtantially below that of the board's index, partly because the
dandard deviations are lower and partly because the means are higher. In
sum, we conclude that the Board of Trade index undergated the average
level of unemployment in theindustrial sector, and over stated itsvolatility.™

% A regression of the difference between our index (including short time) and that of the Board of
Trade on atime trend gives a coefficient of 0.034 (t - 2.7).

% Our conclusion that the Board of Trade underestimated the level of unemployment is consistent
with calculationsdone by Beveridge (Full Employment, pp. 73,328-37). Heconcluded that if unem-
ployment had been measured in the sameway from 1883 to 1913 asit was from 1921 to 1938, the
average unemployment rate in the three decades before World War 1 would have been about 6.0
percent, not 4.8 percent as esimated by the Board of Trade
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FIGURE 3
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COMPARABILITY WITH POSTWAR DATA

While our new index is a reasonable indicator of unemployment in the
industrial sector, it still covers only a little over half the labor force. It is
therefore not directly comparable with measures of unemployment for later
years, derived from unemployment insurance (Ul) and other sources. We
need to make two further adjustments to obtain greater comparability with
later periods: firgt, an adjustment for the difference between unemployment
rates measured from union and other sources and those measured for the
same sectors by the Ul system, and second, an adjustment from the sectors
included in our prewar index to the whole economy.>

First we constructed a consistent unemployment series for 1920-1999.
For this period the unemployment rate for al industries was defined as the
average number unemployed during the year, divided by the midyear labor
force (excluding the armed forces, employers, and the self-employed). For
1920-1938 we took the figures for unemployment and employees at work

* Hilton (" Statistics of Unemployment" ) reweighted trade-union unemployment for 1912 to 1922
and compared his adjusted figures with the Ul figures, but he did not distinguish between these two
components (which cut in opposite directions) and so we have preferred not to use his figuresto link
acrossthe First World War.
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from Feinstein, who made upwar d adjugmentsto the numbersfor both the
unemployed and the employed obtained from the Ul schemeto account for
the incomplete coverage of the system during the interwar period.® The
figures for 1939 are calculated by splicing the Ul figures to Feingtein's
esimates of employment and unemployment for 1938. From 1948 (when the
Ul system became universal) to 1968, the unemployment rate is measured
asthe average monthly number of unemployed divided by thetotal number
insured at midyear. Figuresfor 1946 and 1947 are obtained by adjuging the
insurance data for these yearsto that for 1948.

Asof 1968 our measure of employment is the official seriesfor employ-
eesin employment (latterly called " employeejobs' ), which isderived from
the census of employment.> The official count of unemployment (now
called the claimant count) has been the subject of numerous changesin the
way thedatigticsarereported and in therulesgoverning digibility for bene-
fit. Theserevisonshave progressvely (and deliber atdly) reduced the claim-
ant count since the 1970s. In order to maintain consgstency, we have made
a series of proportional adjugments to the claimant counts to correct for
aterationsin themethod of counting the unemployed.® Asaresult of these
cumulative adjugments, our estimate of the numbers unemployed in 1999
is 16 percent higher than the current daimant count.®

In order to assesstherdationship between unemployment in the sectors
covered by our pre-1914 index and the broader measure of unemployment
after 1919, we congtruct an indugtrial unemployment ratefor 1923-1939 and
1948-1971 covering only these sector s, usng the unemployment insurance
data® For theseyears, weregressed the overall unemployment rate (£/), as
derived above, on this narrower index (UN) and a dummy variable for the
general drike of 1926 (GS), with the following result (M-datigics in paren-
theses)

% Feingtein, National I ncome, table58, p. T128.

¥ Thisistaken from Office of National Statistics, Economic Trends, p. 158. The differ ence between
employeejobsand insured employment isnegligiblefor 1968, and o no adjugment wasmadetolink
the two.

% These adjustmentsarebased on the estimates of the effects on the daimant count of major changes
in theadminigtrativerules, asgiven in the Dept. of Employment's Employment Gazette (1990, p. 608).
They reflect changesthat alter the satusof individualsin the count without changing ther labor-market
gatus Wemadethese adjustments only where they were etimated to have altered the count by more
than 20,000. These (cumulative) adjustments were made beginning in 1983, 1984, 1986, and 1989.

* We obtained an unemployment rate for 1999 of 5.8 percent, compared with the official daimant
count figure of 5.0 percent (on current definitions). By comparison the unemployment rate from the
Labour Force Survey, which usesthe ILO definition of unemployment, is 6.0 percent.

® | ndustrial unemployment and labor -for ce size aretaken from Dept. of Employment and Productiv-
ity, British Labour Statistics, pp. 210-29,312-13,334-41; and Mitchell, British Historical Statistics,
pp. 117-18, 133-36. The Ul sectors are mining and quarrying; nonmetaliferous mining products,
glass, metal manufacture, engineering, shipbuilding, and repairing; metal trades (including vehiclesand
precison engineering); textiles; clothing; woodworking; paper and printing; building and contracting;
trangport, and communication.
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U= 0.972 + 0.603 UN- 1.825 GS
(10.6) (71.1) (4.2)
R’ =0.99

The estimates indicate that the aggregate index varies less than proportion-
aly with the narrower "industrial" index, and will be lower than the nar-
rower index when the latter exceeds 3.3 percent.

The very close fit suggests that the equation can be used with some confi-
dence to adjust the pre-1914 unemployment rate series to an economywide
basis. However, an additiond adjustment must be made for the difference
between Ul unemployment and trade-union unemployment in the trades cov-
ered by our prewar index. Trade-union unemployment data are available for
only afew yearsin the early 1920s, but acomparison over five quarters from
June 1923 to June 1924 indicates that Ul unemployment was higher than
union unemployment in these sectors. This comparison suggests that the
prewar series should be inflated by 21.2 percent before applying the equation
estimated above.®* Having applied these adjustmentsto theindex that includes
short time and generd unskilled labor, we have an unemployment series
which is as comparable as possible for the whole period 1870-1999.

The new economywide unemployment seriesisreported in Table 6. The
average unemployment rate for 1870-1913 is 5.8 percent, lower than our
estimated industrial unemployment rate of 6.6 percent, but still higher than
the Board of Trade's estimated unemployment rate of 4.5 percent.? The

& Thiscomparison ismadefor an aggregatethat coversall our prewar sector sexcept trangport. Over
thefive quarters June 1923 to June 1924, the weighted average unemployment rate was 11.44 percent
among the insured, and 7.17 percent among unionists in these sectors. As might be expected, the
differencesare epecially largein trades such astextilesand mining, whereshort timewasreflected in
the Ul data but not in the union data, but it was rdatively small for engineering, shipbuilding, and
metals. To some degreg, thisis allowed for in the prewar index that includes short time and the un-
killed. For 1870 to 1913 our index indluding short time and unskilled labor averages 6.61 percent, as
compared to 5.02 percent when these are excluded. Wetherefore adjud the series that includes short
timeand unskilled general labor by (11.44/7.17) « (5.02 /6.61) = 1.212 to make it compar able with
the Ul figuresfor the sameindudtries. Thisupward adjugment reflectsthe more compr enensive cover -
age of the Ul gatigtics, egpecially among the unskilled and semiskilled, as well as temporary layoffs
in sectors for which we have made no adjusgment in the pre-1914 etimates.

% By using the estimated coefficients from the regression for 1923-1971 to construct an economy-
wide unemployment rate for 1870-1913, we essentially assume that the sructure of the economy did
not changeover theperiod. In fact, the share of theworkforceemployed in industry declined from 55.4
percent in 1891 to0 50.4 percent in 1951, and the share employed in servicesinereased from 32.9 percent
to 44.6 percent. To get an idea of the extent of bias resulting from the assumption of no sructural
change, we calculated the implied average nonindustrial unemployment rate for 1870-1913 using
postwar weightsfor industry and nonindustry, and then recalculated the aver age economywide unem-
ployment ratesfor 1870-1913, using theaverageindustrial and nonindustrial unemployment ratesand
pre-1914 weights. The calculation suggests that, if sructural changes are taken into account, the
aver age economywide unemployment ratefor 1870-1913 would have been 6.0 per cent, rather than our
etimated 5.8 percent. Thus, our assumption of no sructural change creates a downward biasin our
egtimated unemployment rate of about 0.3 percent. Thereisa possible additional bias caused by thefact
that themakeup of the nonindustrial sector changed over time, asemployment in servicesincreased and
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TABLE 6
LONG-RUN CONSSTENT UNEMPLOYMENT SERIES, 1870-1999

Year  Unenpl oyment Rate Year Unenpl oynent Rate Year Unenpl oynent Rate
1870 44 1910 a7 1960 17
1871 36 1911 55 1961 16
1872 27 1912 46 1962 21
1873 28 1913 42 1963 26
1874 33 1964 17
1875 40 1920 21 1965 15
1876 48 1921 12.2 1966 16
1877 66 1922 10.8 1967 25
1878 79 1923 89 1968 25
1879 91 1924 79 1969 25
1880 66 1925 86 1970 26
1881 57 1926 96 1971 34
1882 50 1927 74 1972 37
1883 49 1928 82 1973 26
1884 63 1929 80 1974 26
1885 80 1930 12.3 1975 41
1886 79 1931 16.4 1976 56
1887 71 1932 17.0 1977 57
1888 58 1933 15.4 1978 56
1889 43 1934 12.9 1979 52
1890 40 1935 12.0 1980 a7
1891 49 1936 10.2 1981 10.2
1892 61l 1937 85 1982 11.9
1893 73 1938 10.1 1983 13.0
1894 7.0 1939 85 1984 14.1
1895 73 1985 14.5
1896 61l 1946 20 1986 14.8
1897 59 1947 14 1987 13.3
1898 49 1948 16 1988 10.7
1899 43 1949 16 1989 83
1900 43 1950 17 1990 77
1901 57 1951 13 1991 10.6
1902 a0 1952 22 1992 12.7
1903 65 1953 18 1993 13.4
1904 80 1954 15 1994 12.2
1905 75 1955 12 1995 10.8
1906 60 1956 13 1996 98
1907 51 1957 16 1997 7.4
1908 82 1958 22 1998 63
1909 87 1959 23 1999 58

Sources; Seethetext.

economywide unemployment rate is lower than the indudrial rate because
it includes services and agriculture, two reatively low-unemployment sec-
tors. Theinclusion of servicesand agriculture also reduces the volatility of
unemployment. Over the period 1870-1913 the g¢andard deviation of the

employment in agriculture declined. Wehave noway of measuring thisbias, but webelievethat it was
small, given that both agriculture and services wer e low-unemployment sectors.
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economywide unemployment rate is 1.61 and the coefficient of variation is
0.28—barely half that of the Board of Trade index.

UNEMPLOYMENT IN FIVE ECONOMIC ERAS

In order to facilitate interpretation of these aggregate findings, we divided
the data for 1870-1999 into five periods corresponding to distinct eras in
British history. Summary datistics for each era are reported in Table 7.
From 1920 to the present there have been three distinct unemployment
regimes: the interwar period, the golden age of 1946-1973, and the post-
1973 period. The high level of interwar unemployment was amost matched
by that after 1973. By comparison the "golden age" stands out as atime of
extraordinarily low unemployment. Including the pre-1914 periods further
underscores the exceptiona performance of the labor market from 1946 to
1973. The years before 1914 fal squarely hdfway between the extremes of
average unemployment rates in the different eras since 1920. Table 7 shows
that the standard deviations of unemployment rates are generaly higher
when the means are higher. Asaresult, the coefficients of variation are more
consistent across these different eras. In terms of relative voldtility, the
period 1892-1913 was the most stable, followed by the golden age of
1946-1973, while the years 1870-1891 exhibit volatility similar to that of
the interwar period. It is sobering to see that in terms of both absolute and
relative volatility, the most recent era has been the least stable of all.

The results of our revisionsto pre-1914 unemployment statistics paralléel
those made by Romer and Welr for the United States, who found that the
American labor market was less volatile before 1914 than the earlier unem-
ployment estimates by Stanley Lebergott suggested.®® Our economywide
average unemployment rate for 1890-1913 is 6.0 percent—a shade higher
than Weir's estimate of 5.7 percent for the U.S. civilian unemployment rate.
The coefficient of variation of U.S. unemployment is 0.35 for Weir's series,
as compared with 0.64 for Lebergott's series. Similarly, our economywide
series gives a coefficient of variation of 0.21 for 1890-1913, as compared
with 0.42 for the Board of Trade index. In both cases the new estimates
suggest a level of volatility little more than half that of the old estimates.

In the interwar period the level and volatility of unemployment was sig-
nificantly higher in both countries than in the preceding era. But here the
similaritiesend. Inthe postwar "golden age”" U.K. unemployment was strik-
ingly lower than in 1890-1913, while in the United States it was lower by
less than one percentage point at 4.8 percent. From 1974 to 1990 U.S. un-
employment averaged 7.0 percent, compared with 9.1 percent in the United
Kingdom. Inthis post-golden age era, the absolute and relative volatility of

® Romer, " Spurious Volatility" ; Weir, " Century"; and Lebergott, Manpower, pp. 512, 522.
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TABLE 7
UNEMPLOYMENT IN FIVE ERAS, 1870-1999

1870-1891  1892-1913 1920-1939  1946-1973  1974-1999

Mean rate (per centage) 54 6.2 104 20 9.3
Sandard deviation 181 131 346 0.62 3.60
Codfficient of variation 0.33 021 0.33 0.31 0.39

Sources. Seethetext.

unemployment in the United Stateswas dightly lower than beforethe First
World War, whereas in the United Kingdom it was significantly higher on
both counts. In contragt with the United States, U.K. unemployment seems
to have becomeprogressvely lessgablerdativeto the decades before 1914.

CONCLUSON

For over a century, contemporariesand higorians have expressed reserva-
tionsabout thetrade-union unemployment index for 1860-1913 congtructed
by the Labour Department of the Board of Trade Despite these criticisms,
only afew minor adjusgmentshave been madeto theindex. In thisstudy we
have derived a new index of indugrial unemployment that meets some of
these criticisms. Our index uses labor-force weights and adds additional
sector sthat areinadequatdy represented in theexisting index. Wealso make
allowancesfor short-timeworking in the sectorsmogt affected by it, and for
general unskilled labor. Theresulting index suggests a higher mean unem-
ployment rate, but lower volatility of unemployment, than does the Board
of Tradeindex.

We also have adjusted our pre-1914 index to an economywidebasis and
condructed an index that, asfar aspossible, isconsstent over the 130 years
up to the present. On thisbasis our mean unemployment rate is lower than
that for the indudrial sector alone, but it remains higher than that of the
Board of Trade The effect of these adjugments is to further reduce the
volatility of unemployment beforethe Firs World War. Our long-run index
highlights the sharp differences in the means and in the absolute volatility
of unemployment in different eras of British labor-market hisory. Explain-
ing these differences is a task we shall pursue in the future

Appendix: Data Sources for Series Constructed
Using Trade Union Data

In what follows the methods of construction of unemployment series are briefly de-
scribed for each sector. The (fixed) weights assigned to each union within the sector are
also reported. The type of information used is denoted as follows: UR = percentage of



670 Boyer and Hatton

union members receiving unemployment benefits, BPM = unemployment benefits per
member of the union. We obtained the annual reports of trade unionsfrom threelibraries:
the Bishopsgate I ngtitute, L ondon; the British Library of Political and Economic Science,
London School of Economics; and the Modern Records Centre, University of Warwick.®*

Building Trades

An unemployment index was congtr ucted using data from four trade unions. the Amal-
gamated Car pentersand Joiner's, the United Oper ative Plumber s, the Oper ative Bricklayers,
and the Operative Plagterers. I n congtructing theindex, theweights assigned to each union
were determined by 1901 census data.

Amalgamated Society of Carpenters and Joiners (weight = 0.573):

1871-1913: UR from 17th Abstract of Labour Statistics.

1870: UR from Board of Trade, asreported in Royal Commission on the Poor Laws
and Relief of Distress, Appendix No. XXI (B), Pari Papers (1910, XLI1X), p.
608.

United Operative Plumbers (weight = 0.140):

1902-1913: UR from Labour Gazette.

1901: UR congructed by assuming that plumbers unemployment changed from
1901 to 1902 in the same way as carpenters unemployment.

1870-1900: BPM, spliced to unemployment ratein 1901.

Operative Bricklayers Society (weight = 0.221):

1870-1911: BPM from trade union'sannual reports benchmarked at 5.0 percent in
1911
National Association of Operative Plagerers (weight = 0.066):
1870-1911: BPM from trade union'sannual reports; benchmarked at 5.0 percent in
1911
For the years 1912/13, unemployment rate congtructed from the carpenters and plumbers
unions only, with weights 0.804 and 0.196, respectively. Unemployment rate for these
years spliced to unemployment ratein 1911.

Metal Manufacturing

The unemployment index for metals in fact consists of two indices, one for iron and
gted and the other for miscellaneous metals. Theindex for iron and steel was congtructed
using data from two unions, the Friendly Society of Ironfounders and the Associated
Ironmoulders (Scotland). Theindex for miscellaneous metals was constructed using data
from the Labour Gazette and the Amalgamated Brassworkersand Metal M echanics. The
indices were then merged to form an index for metal manufacturing.

Iron and Sted (weight = 0.7):

Friendly Society of Ironfounders (weight = 0.84):

1871-1913: UR from 17th Abstract of Labour Statistics.

1870: UR from Board of Trade, asreported in Royal Poor Law Commission, App.
XXI (B), p. 607.

Associated Ironmoulders (Scotland) (weight = 0.16):

1871-1913: UR from 17th Abstract of Labour Statistics.

1870: UR from Board of Trade, asreported in Royal Poor Law Commission, App.
XXI (B), p. 607.

& An excdllent introduction to trade-union datais Southall et al., Nineteenth Century TradeUnion
Records.
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The weights assigned to the two unions were determined by the number of iron-
workersin England and Wales and Scotland in 1901.
Miscdlaneous Meta Trades (weight = 0.3):

1905-1913: UR from Labour Gazette.

1872-1904: National Amalgamated Brassworkersand Meal M echanics, BPM from
trade union's annual reports, spliced to UR in 1905.

1870/71: London Operative Zinc Workers Society, BPM from Third Report on
Trade Unions (Board of Trade), p. 160, spliced to Brassworkers seriesin 1872,

Engineering

An unemployment index was congructed using data from four trade unions the Amal-
gamated Engineer s, the Seam Engine Makers, the United Patternmakers, and the Associ-
ated Blacksmithsand Ironworkers Datafor the United Patternmakersarenot availablefor
theperiod 1870-1877. In congtructing theindex, the weights assigned to each union were
roughly based on the union membership in 1901.%

Amalgamated Society of Engineers (weight = 0.70):

1871-1913: UR from 17th Abstract of Labour Statistics.
1870: UR from Board of Trade asreported in Royal Poor Law Commission, App.
XXI (B), p. 607.
Seam Engine Makers Society (weight = 0.10):
1870-1913: UR from trade union's annua reports
United Patternmakers Association (weight = 0.10):
1878-1913: UR from trade union's annual reports
No data for 1870-1877.
Associated Blacksmiths and Ironworkers Society (weight = 0.10):
1870-1913: UR from trade union's annual reports.
For the years 1870-1877, the weights assigned to each union were as follows: Amal.
Engineers, 0.70; Seam Engine Makers, 0.15; Assoc. Blacksmiths, 0.15. The series for
1870-1877 was spliced to the four-union series using data for 1878.

Shipbuilding

An unemployment index was congructed using data from the United Society of Boiler -
makersand Iron and Sted Shipbuilders.

1872-1913: UR from 17th Abstract of Labour Statistics.

1870/71: BPM from Third Report on Trade Unions(Board of Trade), p. 85, spliced
to UR datain 1872.

% The precise membership weights for the unions in 1901 were: Amal. Soc. of Engjineers, 0.844;
Seam Engine Makers Soc, 0.080; United Patternmakers Assoc, 0.045; Assoc Blacksmiths and
Ironworkers Soc, 0.028. We decided to reduce the weight of the Amal. Engineer s somewhat because
we believe that union dendty among fittersand turnerswas particularly high, and therefore that they
would be overrepresented if precise member ship weights were used. The average unemployment rate
for 1878-1913 (the years for which data are available for al four unions) was 4.7 percent using our
weights, and 4.6 percent using the precise 1901 membership weights.
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Printing, Paper and Bookbinding

An unemployment index was congructed usng data from three unions. the London
Compositors, the Typographical Union, and the London Journeymen Bookbinders. The
weights assigned to each union were roughly based on union membership in 1901.%

London Society of Compositors (weight = 0.40):

1871-1913: UR from 17th Abstract of Labour Statistics.
1870: UR from Board of Trade, reported in Royal Poor Law Commission, App. XXI
(B),p.609.
Typographical Association (weight = 0.50):
1871-1913: UR from 17th Abstract of Labour Statistics.
1870: UR from Board of Trade, reported in Royal Poor Law Commission, App. XXI
(B),p.609.
London Society of Journeymen Bookbinders (weight = 0.10):
1871-1913: UR from 17th Abstract of Labour Statistics.
1870: UR from Board of Trade, reported in Royal Poor Law Commission, App. XXI
(B),p.609.

Woodworking and Furnishing Trades

An unemployment index was congructed using data for three unions. the Alliance
Cabingt Makers/ Amalgamated Furnishing Trades the Amalgamated Cabinet Makers, and
the Amalgamated Woodsawyers. Data for the Amalgamated Woodsawyers are not avail-
ablefor 1870-1872. Theweightsassigned to each union areroughly based on union mem-
bership in 1901.%

Alliance Cabinet Makers Assoc./Nat. Amal. Furnishing Trades (weight = 0.50):

1871-1913: UR from 17th Abstract of Labour Statistics.
1870: UR from Board of Trade reported in Royal Poor Law Commission, App. XXI
(B), p. 608.
Amalgamated Union of Cabinet Makers (weight = 0.20):
1870-1913: BPM from trade union'sannual reports, benchmarked at 4.0 percent in
1912.
Amalgamated Soc. of Millsawyers, Wood-cutting Machinigs, and Wood Turnerd
Amalgamated Wood-cutting Machinigts (weight = 0.30):
1873-1913: URfrom 17th Abstract of Labour Statistics.
For theyears1870-1872, theweightsareasfollows: Alliance Cabinet Makers, 0.50; Amal-
gamated Cabinet Makers, 0.50. The series for 1870-1872 was spliced to the three-union
seriesusing data for 1873

Carriageand Wagon

An unemployment index was congructed using deta from the UK. Society of Coachmakers
1871-1913: UR from 17th Abstract of Labour Statistics.
1870: UR from Board of Trade reported in Royal Poor Law Commission, App. XXI
(B), p. 608.

% The precise member ship weightsfor theunionsin 1901 were: London Soc. of Compositors, 0.388;
Typographical Assoc, 0.567; London Soc. of Journeymen Bookbinders, 0.046.

®” The precise membership weights for the unionsin 1901 were Alliance Cabinet Makers/ Nat.
Amal. Furnishing Trades, 0.478; Amal. Union of Cabinet Makers 0.189; Amal. Soc. of Millsawyers,
etc. / Amal. Wood-cutting M achinigts, 0.333.
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Clothing Trades

An unemployment index was congructed usng data from two unions. the Boot and
Shoe Oper atives, and the Amalgamated Tailors. Data for the Boot and Shoe Operativesare
not availablefor 1870-1876. Theweightsassigned to each union arebased on employment
figures in the 1901 Census.

National Union of Boot and Shoe Operatives (weight = 0.60):

1910-1913: UR from 18th Abstract of Labour Statistics.

1908/09: BPM from trade union's annual reports, spliced to unemployment ratein
1910.

1902-1907: unemployment ratewas assumed to movein the ssmeway asthat of the
Tailors. [From 1903 to 1907, the Boot and Shoe makersingtituted an out-of-work
benefit in stages. The BPM data are not comparable from year to year |

1877-1901: BPM from trade union's annual reports, spliced to unemployment rate
in 1902.

Amalgamated Society of Tailors (weight = 0.40):

1912/13: used UR for Clothing, reported in the Labour Gazette.

1892-1911: BPM from Reportson Trade Unions(Board of Trade 1899,1902-1904,

1908-1910), and from Report of the Chief Registrar of Friendly Societies for
1911, spliced to unemployment ratein 1912,

1886-1891: unemployment rate was assumed to movein the ssmeway asthat of the
Boot and Shoe Operatives. [Movement in BPM for 1886-1891 was very odd,
suggesting that there wererule changes, perhapsin 1888 and again in 1891.]

1870-1885: BPM from Third Report on Trade Unions (Board of Trade), p. 70,
spliced to unemployment ratein 1886 using data for 1886/87.

For 1870-1876, the unemployment index includes only data for the Tailors. The seriesis
spliced to the overall series usng data for 1877/78.

GlassTrades

An unemployment index was congructed using data from the Yorkshire Glass Bottle
Makers
1911-1913: UR from Labour Gazette, pliced to earlier seriesusing data for 1910.
1891-1910: UR from trade union's annual reports, spliced to series for 1870-1890
using data for 1888-1890.
1870-1890: UR from Third Report on Trade Unions (Board of Trade), p. 104.
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