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[. INTRODUCTION

This paper provides an annual series of gross gtengroduct for Great Britaiover

the period 1704870, built up from the output sidd-or the period 1702830, the
estimates oCrafts and Harley (1993)ovide observationsef sectoral and aggregate
outputonly for a small number of benchmark yearsyile for the period 1830870,

De an@d8 annual estimates are available only by category of expenditure
Sectoral estimateare providedherefor agriculture, industry and services, and also
for a number of sulsectorsbuilt up using volume seriesalable on an annual basis,
and aggregated using value added weiglEstimates of nominal GDRre also
constructed by combining the real output series with price indiceproject

backwards to 1700 and forwards to IBffom an 184benchmark.

We use tk new annuaseries toprovide aconsistentaccount ofgrowth and
the business cycléen Britain over this periodThe results are broadly consistent with
the long run path of real output suggested by Crafts and Harley (1992), although
growth rates for superiods differ, largely as a result of changes in the growth of
agriculture. Nominal GDP increased more rapidly than suggested by Lindert and
Williamson (1982) during the eighteenth century, and more slowly than suggested by
Deane and Cole (1967) duringetfirst half of the nineteenth century, as a result of
differences in the price indices. We also refine the business cycle chronologies of
Ashton (1959) and Gayer, Rostow and Schwartz (1958)ster paper by Broadberry
et al (2010) provides annual estites of GDP for England covering the period 1270
1700. The current paper thus forms a convenient link between this account of
medieval and early modern economic growth and the more familiar accounts of

British economic growth since 1870, based on the ardaialof Feinstein (1972).



The paper proceedss follows. Sectiosll to IV describe the procedures for
estimating real output in agriculture, industgnd services, respectivelyFor
benchmark years, we demonstriatead consistencgf long rungrowthrateswith the
widely-accepted approach of Crafts and Harley (19B8j.each of the main sectors,
annual observations are graphed, while more information is also provided on the main
subsectors within agriculture, industry and servic&gction V presend annual
estimates of GDP in current as well as constant prides constant price GDP series
is combined th populationin section VIto provide estimates of GDP per capita.
Section VII conducs ar analysis of the business cycle in aggregate GDP and
compares it to previous business cycle chronologies. The conclusion is followed by a

data appendixetting outetaileddatasources.

II. AGRICULTURE

1. Overview of sources and methods

Deane and Cole (19p7/measured agricultural output by assuming constamh
consumption per capita and makiagsmalladjustment for foreign trade. This was
criticised by Crafts (1976), who regarded the assumption of constant per capita
consumption of corn as indefensible while real incomes were rising and the relative
price of corn was changing. Crafts (19859-42) useda hybrid method to calculate

the growth of agricultural output over the period 1-2A@3Q For the period 17060,

he used the demand approach with an assumed income elasticity of demand of 0.7 and
an iteratve procedure for ensuring consistency between agricultural income and
national income growth. For the period 178801, and also for 18631, he allowed

for relative price changes with an assumed price elasticity of demar@i8pfand



checked the resultagainst an alternative method of deflating agricultural incomes

with an agriculturaprice index.

Allen (1994) showed that it was possible to construct estimates of agricultural
output directly using volumeand price datgpublishedin the Agrarian Histay of
England and Waleby Chartres (1985)Bowden (1985)Holderness (198%nd John
(1989) He also showed that for the period 17850 as a whole, the volume method
yields a similar increase in output between 1700 and 1850 as the dbasstiand
deflaed valueadded methods employed by Crafdlen (2005) provides alternative
estimates for benchmark years covering the longer time span ofl8500but with a
somewhat slower output growth over the period 1¥880 than suggested by Allen

(1994).

The approach taken in this paper is the estimation of value added in
agriculture on an annual basisyilt up from quantity and price information for
individual products. Resultare presented for individual products and for the arable
and pastoral subectos, as well as for total agricultur&he dataare takenlargely
from the Modern Farm Accounts Database assemblé&dibneret al. (2001)and the
Early Modern ProbaténventoriesDatabase of Overterivhittle, Dean and Haan
(2004), supplemented with addit@ninformation from Clark (2004) and the
Agrarian History of England and WaleBor arable farming we have annuabss
yields for allproductsfor most yearsalthough there are significant gaps fge as it

becamdess and less important over time.



For the pastoral sectothe data are drawfrom the Early Modern Probate
InventoriesDatabasdetween 1700 and 1758nimal gocking densities (the number
of animals pesownacre)are multiplied with thesownacreageo yield estimats of
the total numbey of animals in England. After 1750, benchmasgtimate of the
numbers of animals frodohn(1989) andAllen (2005)are interpolated witldata on
the sale of animals at Smithfieldom Mitchell (1988: 708709). Multiplying the
resulting numbex of animalswith the percentageof animals producig and the

production per animaksults in total production in the pastoral sector.

2. Arable farming

The starting point for any estimate of arable sector output must be thesdatal

acreageand its breakdown bgrop, shown here infable 1 The acreagéy cropin

benchmark years is taken from Holderness (198%) and Chartres, (1985: 444),

with the absolute | evel pinned down by Pri

Crop Returns.

The next step is tosimate average grain yields per acre. Weighted national
average Yyields per acre, gross of tithe and seed can be obtained from the Early
Modern Probate Inventories Database and the Modern Farm Accounts Database. Each
dataset has been divided into seveniomg groupings and separate chronologies
have been constructed fro each region before being combined into a single weighted
master chronology for the country as a whole. Due to the discontinuous nature of
much of the data, the regional chronologies arevele using regression analysis with

dummy variables for each farm and for each year, as suggested by Clark (2004).



Grain yields gross of seed as well as tithe are shown in Figure 1 for wheat, rye,
barley, oats and pulses. From these gross yields @asssary to subtract grain used
as seed to derive the net yields shown in Table 2 for all the major Ergps.these
gross yields it is necessary to subtract grain used as seed to derive the net yields
shown in Table 2Net yields increased strongly foll grains, with oats and wheat

showing bigger increases than barley and rye.

In addition to making allowance for grain used as seed, éhgation of net
output in aral# farming requires the subtraction of grain used to feed working
animals For the frst half of the eighteenth century, estimates of the numbers of
working animals per sown acre can be obtained from the Early Modern probate
inventories Database, which can be multiplied with the sown acreage to produce
estimates of the numbers of workingiraals in Table 3. From the melghteenth
century, oxen numbers are assdme decline steadily to zero/ld870, while horses
are estimated from Allen (1994)sing assumptions about consumption of oats and
pulses by mature and immature animals, it issjibs to derive estimates of farm
animal consumption, which are then subtracted from gross output to arrive at arable
output net of seed and animal consumption in Tabl&#h& output of wheat, the
principal bread grain, increased steadily until the-migteenth century, while the
output of rye, an inferior bread grain, declined in absolute as well as relative terms.
Barley, the principal brewing grain saw a rapid growth from the-ergtiteenth
century, while oats, which came to be used increasingly a& Hoddey fluctuated
more erratically. The output of potatoes increased dramatically throughout the period,

while the output of pulses increased much more gradually.



3. Pastoral farming

The starting point for the estimation of pastoral farming outptitesiumbers of nen
working animals in Table 5. For the first half of the eighteenth century, these are
derived from the stocking densities in the Early Modern Probate Inventories Database.
For later yearsestimates for benchmark yease derived from A#n (2005), John
(1989), Mitchell (1988)and Turner (1998), and interpolated using data on annual
sales at Smithfield and thmetropolitan Cattle market from Mitchell (1988: 708) and
Perren (1975: 388)All animal types increased in number, leading to hstgantial

increase in livestock units per 100 acres.

The proportions of animals assumed to have been producing milk, meat and
wool are set out in Table 6. A high proportion of cows are assumed to have produced
milk and a high proportion of sheep to hayielded wool. Meat, however, was
produced only by those animals that were slaught&lkedighter rates for 1700 and
1850 are derived from Holderness (1989) and Clark (1991). The next step in the
calculation of pastoral output involves the estimation dtigief milk, meat and wool
per animal, set out in Table Data between benchmark years were interpolated using
information on the relative prices of garal products and thanimals from which
they were derived. Table 8 then combines the informationuonbers of animals,
percentages producing and yields per animal to arrive at the estimates of total output

in the pastoral farming sector.

Further assumptions are needed to derive output estimates for hay, hides and
skins and dairy products. Hay outpsitderived from the numbers of réarm horses,

on the assumption that émborse consumed 2.4 tons of h@gr year (Allen, 2005).



Output of hides and skins is derived from the numbers of working andvading
animals, using assumptions on the percentagesmch animal producing and yields
per animal from Clark (1991) and Clarkson (1989). In the dairy sector, output is split

between cheese, butter and fresh milk using data from Holderness (1989).

4. Total agricultural outpu t

Multiplying the output voluras by their prices yields the total value of net output.
The price data are taken largely from Clark (2004), who synthesises the published
data of Beveridge (1939), Thorold Rogers (18802 volumes 130) and the mult
volumeAgrarian History of Englandad Walesas well as itegrating new archival

material Output can be valued in both current prices and in constant 1700 prices.

Figure 2plots arable, pastoral and total agricultural output in constant prices
on a logaithmic scale.Pastoral output grevat a faster rate than arable output,
particularly from the miekighteenth century. The pastoral sector thus increased its
share of agricultural outpub constant prices. In Table 9, we see it share of
pastoral productsn current prices alsancreagd substantially from the mid

eighteenth century, as relative prices changed only over relatively short periods.

One finding from Table 9 that is worth emphasising is the high share of the
pastoral sector in agricultural value added, even at the begimfithe eighteenth
century. Its subsequent growth meant that by the late nineteenth century, the pastoral
sector accounted for nearly 60 per cent of agricultural output. This meant that

although the British people did not have a particularly generousifdwgwed in



terms of kilocalories, it was a varied diet, with meat, dairy produce and ale to

supplement the less highly processed grain products that made uo the bulk of the diet.

Table 10 presents the total agricultural output index from Figure Pointly
rate for, using both annual data andyBar averages to capture long run trends. Over
the 17001830period as a whole, our agricultural growth rate is very similar to that of
Crafts (1985) and Crafts and Harley (1992), although there are consderab
differences over shorter periods. particular,in common with the volume indices
calculated by Allen (1994: 102) and Overton (1996: 75), we do not find the marked
slowdown in the third quarter of the eighteenth century suggested by Crafts and

Harley.

[l . INDUSTRY

1. Overview of sources and methods

Industry is the one sector for whiclatd havepreviouslybeen analyseadt annual
frequency building on thepioneering work of Hoffmann (1%). However, as Crafts
(1985) and Harley (1982) pointexnlit indegndently, Hoffmann (199 inadvertently
overstated the growth rate of industrial output during the Industrial Revolution as a
result of his weighting procedure$he problem is that a few industrial branches,
most notably cotton and iron, grew much mongidly than the rest of industry, and
these branches are included in Hoffmannos
series covepnly 56 per cenbf industrial output, and theeights of these industries

are increased proportionally to achieve 100 pet ceverage of industrial output. But

this means that the unrepresentative, rapidly growing branches of cotton and iron

effectively have their weights doubled. Harley (1982) and Crafts et al. (1989) propose
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that only the weights of industries other thant@otand iron should be increased to

arrive at 100 per cent coverage.

In addition to changing the weighting scheme, Harley (1982) and Crafts et al.
(1989) also replacesome of the aler series used by Hoffmann (B)5drawing on
the latest scholarshipVe use these series, together wstimelater additions, the
most important of which are the new series of bar iron output from King (2005),
Feinsteinds (1988: 446) series of invest men
the building industry, andnaindex of new English language book titirivedfrom
the English Short Title Catalogue and tBatish Libraryfor the output of the printing
industry. Our weighting scheme is very similar to that of Crafts et al. (198%)

modified to allow for thenclusionof the printing industry.

2. Results for total industry

Figure 3pr esents our series for i ndustri al ou
guesso seriearbéy C(ao92) aaldrighadbihdexnri@anndés (1
contrast. The biggedtifference is between the Hoffmann index and the other two

indices, as a result of the excessive weight given to cotton textiles and iron in the

former. Our series shows slightly slower growth than the CHidey index during

the early eighteenth cenjyrlargely as a result of the inclusion of new series,
particularly Kingbés (2005) -e@ighteenthtentury t he i r
onwards, differences between the two series are relatively minor, and essentially
confirm the picture originally igsented in Crafts et al. (1989). Output growth
accelerated from around 1740 to 1840 before tapering off. Again, there is quite a

substantial cyclical dimension to industrial output. Tabke presents the annual
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growth rates of industrial output over thenwentional sulperiods calculated using
both the raw annual data arid}-year averages, together with the Criiarley

estimates for comparison.

3. Results for industrial subsectors

Part A ofFigure 4provides a breakdown of industrial production intanmfacturing,
building and mining.Both mining and building grew more rapidly than total
manufacturingover the period as a wholPart B of Figure 4, however, shows that
total manufacturing output included some very rapidly growing brandies most
rapid growth was in metal production, driven by the iron industilye next most
rapid growth was in textiles, driven lthye dramatically expandingotton industrybut
slowed down by the relative decline of thre traditional textile industries. Food

drink and tobacco and other manufacturing grew more slowly.

IV.SERVICES

1. Overview of sources and methods

The service sector has received much less attention from economic historians than
agriculture and industry, and there have been no previous attempitwitepannual

frequency data. Thirst estimates for benchmark yeavere providedy Deane and

Cole (1967) but have been revised downwalmsCrafts (1985)particularly for the

early nineteenth centuryror the eighteenth century Deane and Cole (196+78)

assumd t h at Acommer ceo grew at t he s ame rat
mi scell aneous serviceso i ncriigogesnmehandn | i ne
d e f e ocoale ke measured by reaiiblic expenditure Crafts (1985: 387) mack

only minorchanges herd-or the nineteenth centyrdyowever, Deane and Cole (1967:
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166) derived estimates of income in Atrade

Ahousi ngo, Afgovernment, professional and

Rousseaux pricendex. Crafts (1985: 31) sh@a that this produces an implausibly
high rate ofgrowth for commerce, and assumedtead that commeragrewin line

with national income, thus introducing an element of iteration into the estimates.
Crafts(1985: 3537) usecemployment growth fodomestic and personal services and
new estimates ofhe housing stock for housingle also revisedhe growth rate of

government using new data on employment growth.

Our estimates are broadly consistent with those of Crafts (1B86make a
few changes to reflect the need for annual dBf@ most important difference is in
commerce, where we measure the growth of output using volume series covering
distribution, transport, finance and other commerce. This produces results which a
not far out of line withthe Deane and Cole (196 @ssumptionfor the eighteenth
century, thatcommerce grewn line with industry This also avoids the iterative
element in the Crafts (1985) assumptibat commerce gve in line with national
incomeduring 180130, andensures consistency of treatment throughout the whole

period.

For government, we use civil government and defence expenditure throughout
the whole perioddeflated using the Schumpetgilboy and Rousseaux price indices
from Mitchell (1988: 719723) For housing, we use the stock estimates of Feinstein
(1988: 389)using a regression relationship between housing stock and population to
fill in gaps. Output of domestic and personal services is assumed to rise in line with

population througgout the whole period, following Deane and Cole (1967) and Crafts

(0
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(1985). This inevitably produces a relatively stable path for output in domestic and

personal services, which is consistent with most assessments of this sector.

2. Results for total servies

Our annual index of service sector output is plotted in Figure 5. The trend pattern is of
an increase in the growth rate from around 1780. As is usually the case, fluctuations
in services were milder than industry or agriculture. Table lJ@&esents th annual
growth rates of services output over the conventionalpguiods calculated ugyn

both the raw annual data and-y€ar averages, together with the Criiarley
estimates for comparison. Our growth rate estimatesvemgclose to theCrafts

Harley dataover both the whole period 17830 and individual superiods, and

using both annual data and-y€ar averages

3. Results for service suksectors

Figure 6 provides more detail on the service sector. Part A provides information on
commerce, gowament, housing and domestic services, while Part B breaks down
commerce into transport, distribution, finance and other commerce. In Part A, we see
that government grew most rapidiyring the eighteenth centyraglbeit in a sharply
cyclical fashion as aesult of warfareDuring the nineteenth centyrgommerce was
clearly the fastest growing sector. Housing and domestic services grew more slowly
but more steadily than government or commerce. The former two series coincide in
the chart because domesticvsees were assumed to grow in line with population,
whilst we found a unit elasticity between housing and population. In Part B, we see

that distribution and finance grew more rapidly than transmadt other commerge
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with finance particularly dynamic ding theeighteenth centuryput distribution more

dynamic during thaineteenth century

V. GDPIN CONSTANT AND CURRENT PRICES

The next step is to construct an indexredl GDP from the aboveutputseries for
agriculture, industry and servicassingan appropriate set of weightable 14sets

out the weighting scheme, derived from the reconstruction of nominal GDP by sector.
Real output trends from the sectoral series described earlier in the paper are
transformed into current price trends using @t price deflators, with absolute
levels of GDP in current prices established using an {optgut table for 1841,
derived from Horrell et al. (1994), but adjusted from a United Kingdom to a Great
Britain basis. 1700 weights are use tbe period 170740, 1759 weights fat740

1780, 1801 weights for 178820 and 1841 weights for 182@70. Details of the
derivation of the sectoral weights are provided in Broadberry and van Leeuwen

(2010).

Putting the three main sectors togethsing the weights frm Table 14 we
arrive at the annual index of real GBRown in Figure And presented in growth rate
form in Table 15, together with the Craftmrley data for comparison.uD series
showsmuch the same pattern of trend growth acceleration as the-Beaféy data,
although thee are someninor differences over shorter syteriods largely as a result
of differences in agricultureg=igure 7shows clearly that the fastest growth was in
industry and the slowest growth in agriculture, with services exhibing

intermediate growth rate.
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These estimates of real GDP in index number form can be stated in constant
prices simply by linking them to a benchmark estimate of GDP. We work with 1841
as the benchmark yedbased on our reworking of the Horrell et al944) input
output tableCurrent price GDP can be obtained by reflating the real output indices by
sectorspecific price indices.For agriculturewe construct aprice index based on a
weighted average of price series for individual agricultural prodtaken largely
from Clark (2004) The price index for the industrial sectorbigsed on a weighted
average ofprice seriesfor industrial poductsfrom Clark (2004) and Beveridge
(1939). For servicesector prices, the key data are wage rates and housefn@nts
Clark (2004) with some limited information on transport pricesnirédarley (1988)
and Bogart (2005 and with distribution prices derived as a weighted average of
agricultural and industrial priceklsingthe price series for agriculture, industrydan
servicesto reflate real output in each sectoelds the values for current price GDP

shown in Figure 8.

For comparison, we alsoshddve ane and Col ed6sGDP1967)
estimategor benchmark years in the nineteenth centtagether wih Lindert and
Wi | | i a ms2pbenzrsnariigur@ssfor the eighteenth centurijhere is broad
agreement over the long run trends, but our estimates suggest a higher nominal GDP
in most years. A closer examination of the data for benchmark years in Table 2
reveds that during the nineteenth century our estimates of nominal GDP grow
substantially more slowly than the Deane and Cole (1967) estimates between 1801
and 1851, but more rapidly after 1851. For the eighteenth century, our estimates grow

substantially moreapidly than those of Lindert and Williamson (1982).

u

r
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Figure 9 plots the price indices for the three main sectors together with the
aggregate price index. Agricultural and service sector prices increased substantially
during the second half of the eigatgh century, rising to a peak at the end of the
Napoleonic Wars before falling back during the postwar deflation. By contrast,
industrial prices increased much less during the eighteenth century and fell
substantially more after 1815. Figure 10 there&irews the expected pattern for the
inter-sectoral terms of trade during the Industrial Revolution, with the relative price of

agricultural goods increasing substantially, particularly from around 1780.

Figure 10 plots real and nominal GDP together withafgregate price level
over the period 170@870. Most of the increase in nominal GDP was the result of
real growth, with only a modest increase in the price level. Although there was a
period of substantial inflation during the French and Napoleonic Wassvas

followed by a period of postwar deflation.

VI. PER CAPITA INCOMES

To see what happened per capita incomest is necessary to provide estimates of
the total populationof Great Britain. From 1801 onwards, annual data on the
population of Enand Wales and Scotlanagre available from Mitchell (1988: 9). For
the period beford801, the population of England has been reconstructed firmly by
Wrigley and Schofield (1989) and Wrigley et al. (1997) for the period since the
compulsory registration fobirths, marriages and deathSince less information is
available for Wales and Scotland, we asstiagthe ratio of the population of Wales

to England remaied the same for the period 170@801. For Scotland, we have
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population estimatesof 1700 and 750 (Schofield 1994 93). Other years &e

interpolated using the population of England.

Combining theGDP series with the population dgteoduces our estimates of
per capita incoma Figure 2. Table 17resents the same material in growth rate
form. Themain finding arethatper capita income growthccelerated considerably
between 1780 and 1804nd then slowed down betwed801 andl83Q before
accelerating again after 1830. For the period 17810 as a whole, per capita income

grew at an annual taof 0.48 per cent using the-y$8ar average data.

VII. BUSINESS CYCLE CHRONOLOGY

The conventional business cycle@hology for the period 1760870 was established

by Ashton (1959for the eighteenth century and by Gayer et al. (1953) and Rostow
(1972) for the nineteenth centuryased on the NBER methddgy of Burns and
Mitchell (1946. This involved checking a large number of microeconomic time series
and establishing turning points in figener
statistical dataather than turningoints in any particular magnitude such as national
incomed ( Mat t he?2sThe pgaka&nd troughyears obtained with this
methodologyare shown infable18. The minor disagreements over turning points in
the overlap period can be mlnwn to the difficulties of assigning tuning points on an
annual basis when monthly data would be more appropBatee growth rates are
conventionally calculatetetween peaksable 18 suggests that there ligely to be
some bias in the conventionagriodisation used in the analysis of British economic

growth. Picking peak years on the basis of the NBER methodology, the appropriate
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periodisation would be 1701, 1761, B78802, 183 and 1866rather than 1700

1760, 1780, 1801, 1831 and 1087

Table 19 sets out the business cycle chronology obtained from the real GDP
series constructed above, using the HodReckscott filter, withthe smoothing
parameterset equal tal00, following Backus and Kehoe (1992)Jsing a lower
value ofa« e q u@25, &tsaggested byravn and Uhlig Z002, reducs the
amplitude but not the frequency of the business cyEhe cycle withe e q u a | t o
is graphed irFigure B. If GDP can be taken as a more appropriate summary measure
of Agener al b u sorrettepsripdsation would bet 1y0d,, 1761, L4830, c
1802, 1832, 1868Given the disagreements on tlreqgise dates of the turning pts,
we have takerlO-year averagedasedon the yeardraditionally analysed in the

growth literature

VII'1. CONCLUSIONS

This paper provides the first estimates of GDP on an annual basis for Great Britain
during the period 170@870. This enables us to analyse economic growth and the
business cycle within a consistent framewdrke results are broadly consistent with
the long un path of real output suggested by Crafts and Harley (1992), although
growth rates for superiods differ, largely as a result of changes in the growth of
agriculture. Nominal GDP increased more rapidly than suggested by Lindert and
Williamson (1982) dung the eighteenth century, and more slowly than suggested by

Deane and Cole (1967) during the first half of the nineteenth century, as a result of

! See Hodrick and Prescott (1997).

10
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differences in the price indices. We also refine the business cycle chronologies of

Ashton (1959) and Gaydrostow and Schwartz (1953).



20

TABLE 1: English arable land use (millions of acres)

Wheat Rye/ Barley/ Oats Pulses Potatoes Other Total Fallow Total
Maslin Dredge crops sown arable arable

1700 2.02 0.43 1.85 1.17 0.99 0.00 131 776 194 9.70
1750 196 0.06 151 1.83 0.98 0.09 263 9.06 1.62 10.67
1800 2.59 0.06 146 2.05 0.83 0.17 3.07 10.23 1.29 11.52
1830 3.33 0.06 196 156 0.59 0.28 5.09 1286 1.33 14.19
1871 3.32 0.06 196 145 0.90 039 566 13.35 0.48 13.83

Sources: Overton and Campb@l996: Tables IlIV); Early Modern Probate
Inventory Database4olderness (1989); Overton (1996).

FIGURE 1: English weighted national average grain yields per acre, gross of
tithe and seed (bushels, log scale)
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FIGURE 1 (continued): Endish weighted national average grain yields per acre,
gross of tithe and seed (bushels, log scale)
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FIGURE 1 (continued): English weighted national average grain yields per acre,
gross of tithe and seed (bushels, log scale)
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Sources: Early Modern Probate Inventories Database and Modern Farm Accounts
Database.
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TABLE 2: English mean yields per acregross of tithes, net of seeds inushels
(10-year average}

Wheat Rye Barley Oats Pulses Potatoes
17001709 14.38 15.94 17.33 11.54 9.88  150.00
17501759 17.75 17.26 20.93 22.66 10.36  150.00
18001809 19.43 16.56 23.62 25.28 16.13  150.00
18501859 25.25 20.06 26.13 30.60 16.58  150.00
1861-1870 28.19 19.99 27.15 31.69 17.35 150.00

Sources and rtes: Gross igld per acre taken from thgarly Modern Probate

Inventories Database and the Modern Farm Accounts Database. Seed sown per acre
from theModern Databasdulses are taken from Overton and Campbell (1996),

Allen (2005).

TABLE 3: Working animals in England in millions (10year average¥

Oxen Horses

17061709 0.10 0.57
17561759 0.07 0.78
180061809 0.03 0.89
18561859 0.00 1.25
1861-1870 0.00 1.26

Sources: Derived from the Early Modern Probate Inventories Datablése(1994);
John(1989) Turner (1998)

TABLE 4: English arable output netof seed and animal consumption imillion
bushels(10-year average}

Wheat Rye Barley Oats Pulses Potatoes
17001709 29.75 6.41 30.78 5.21 7.29 1.31
17501759 38.63 1.12 30.36 16.36 7.50 1391
18001809 48.54 1.01 34.56 31.16 9.10 25.98
18501859 68.36 1.12 68.18 13.97 8.56 47.90
18611870 70.75 1.07 83.16 12.91 9.61 50.14

Source: Output gross of tithe and net of seedederived by multiplying sown area
from Table 1 with net yieldsdm Table 2. The sown area from Table 1 was
interpolated where necessaBonsumption by working animals waerived from the
numbers of working animals shownTable 3 For oats, outlying observations based
on a very small number of inventories were dexpm 170009 and 17569, to
eliminate excessive volatility.
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TABLE 5: Numbers of non-working animals in England in millions (10-year
average$

Milk Beef Calves Sheep Swine Livestock

cattle cattle units per

100 acres
17001709 0.36 0.33 0.36 15.68 0.97 35.04
17501759 0.47 0.42 0.47 14.86 1.12 32.44
18001809 0.83 0.75 0.83 19.82 1.75 46.18
18501859 1.15 1.04 1.15 22.62 2.20 46.49
18611870 1.30 1.17 1.30 25.39 2.19 51.46

Sources and notes: Derived from Early Modern Probate Inventory Dataliiase; A
(2005); John (1989 Tales I11.1 and I, 2litchell (1988); Turner (1998)

* Livestock units compare different animals on the basis of relative feed
requirements. Ratios from Campbell (2000: -10¥): (adult cattle for beef and milk x
1.2) + (immaturecattle x 0.8) + (sheep and swine x 0.1).

TABLE 6: Percentages of English animals producing specific products

Milk Beef Veal Mutton Pork Wool
1700 90 25 21.1 26 49 90
1830 90 33 25.0 40 100 80

Sources: Holderness (1989: 147); Clark (192116).

TABLE 7: English yields per animal(10-year averages)

Years Milk Beef Veal Mutton Pork Wool

(gallons) (Ib) (Ib) (Ib) (Ib) (Ib)
17001709 272.01 384.98 67.12 46.39 86.56 2.51
17501759 316.69  440.22 76.84 52.53 98.78 2.91
18001809 368.72 503.% 87.96 59.49 112.72 3.38
18531859 429.29 575.59 100.69 67.36 128.63 3.92
18611870 44390 592.82 103.73 69.22 132.42 4.05

Sources and noteMtilk, beef,mutton,pork, andwool are obtained from Clark (1991
216), while veal is taken from Allen (200bable 6). The missing years were
interpolatedn line with the ratio of product to animal prices
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TABLE 8: Output in English pastoral farming (10-year averages)

Years

Milk Beef  Veal Mutton Pork Wool Hides Hay

(m.gals) (m.Ib) (m.lb) (m.Ilb) (m.Ilb) (m.lb) (m.Ib) (m.tong

17001709 89.16 3191 554 191.86 49.67 35.34 14.65 0.32
17501759 13351 5151 859 237.29 7830 37.32 20.59 0.51
180031809 275.67 114.30 18.27 414.29 167.54 55.53 38.03 1.37
18501859  443.26 196.73 28.88 609.29 282.94 70.85 53.48 1.93
18611870 517.47 228.77 33.59 703.05 290.31 82.19 59.69 1.94

Sources: Total output estimates are deriwgdhultiplying animal numbers from
Table 5with the percentagef animals producing in Table &he resulting numbers
of producing animalare then multiplied withhte animal yields from Table 7.

FIGURE 2: Indexed output in English arable and pastoral agriculture (log scale,

1700=100)
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Sources: See text.
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TABLE 9: Output shares in English agriculture, in current prices,10-year

averages (%)

A. Arable products

Year Wheat Rye Barley Oats Pulses Potatoes Total arable
products
170009 31.1 4.4 18.3 0.9 5.3 0.3 60.2
175059 32.0 0.6 13.5 8.4 4.0 4.1 62.5
180009 28.8 0.4 10.3 6.5 3.4 3.1 52.6
186170 17.4 0.2 14.3 15 1.9 7.6 42.8
B. Pastoral products
Year Total
pastoral
Dairy  Beef Pork Mutton Hay Wool Hides products
170009 8.3 2.8 4.4 13.3 4.0 5.7 1.3 39.8
1750659 9.4 3.2 4.6 10.9 4.8 3.4 1.2 37.5
180009 11.6 5.1 5.6 13.7 7.6 2.9 0.8 47.4
186170 16.1 7.1 7.9 14.9 6.2 4.3 0.9 57.2

Sources: Derived from Early Modern Probate Inventories Database; Modern Farm

Accounts Database.

TABLE 10: Output growth in agriculture

Annual data 10-year

averages

Crafts Present Present

Harley estimates estimates

170061760 0.60 0.73 1700/09- 1760/69 0.38
17601780 0.13 0.74 1760/69- 1780/89 0.96
17801801 0.75 1.11 1780/89- 1801/10 1.03
1801-1830 1.18 0.45 1801/10- 1830/39 0.81
18301870 - 0.82 1830/39- 1861/70 0.75
170061830 0.68 0.73 1700/09- 1830/39 0.67
17001870 -- 0.75 1700/09- 1861/70 0.68

Sources: Crafts (1985: 45; Crafts and Harley (1992: 715); see text.
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FIGURE 3: British industrial output in real terms, 1700-1870 (log scale,
1700=100)
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Sources: Crafts and Harley (1992); Hoffmann (1955); see text.

TABLE 12: Output growth in British industry, 1700 -1870 (% per annum)

Crafts Present Present

Harley estimates estimates

(annual (10-year

data) averages)
170061760 0.71 0.49 1700/09- 1760/69 0.58
17661780 1.29 1.00 1760/69- 1780/89 1.04
17801801 1.96 2.18 1780/89- 1801/10 2.01
1801-1830 2.78 2.59 1801/10- 1830/39 2.87
18301870 3.06 3.01 1830/9- 1861/70 291
170061830 1.39 1.33 1700/09- 1830/39 1.41
170061870 1.78 1.72 1700/09- 1861/70 1.93

Sources: Crafts (1985: 32); Craftdandarley (1992: 715); see text.



28

FIGURE 4: Industrial output by sub -sector (1700=100, log scale)
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FIGURE 5: British service sector output inreal terms, 17001870 (log scale,
1700=100)
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Sources: See text.

TABLE 13: Output growth in British services, 17001870 (% per annum)

Crafts Present Present

Harley estimates estimates

(annual (10-year

data) averages)
17061760 0.74 0.71 1700/09- 1760/69 0.56
176061780 0.77 0.66 1760/69- 1780/89 0.85
17801801 1.31 1.40 1780/89- 1801/10 1.90
1801-1830 1.68 1.79 1801/10- 1830/39 1.67
18301870 - 2.58 1830/39- 1861/70 2.71
170061830 1.05 1.07 1700/09i 1830/39 1.08
17001870 -- 161 1700/09- 1861/70 1.58

Sources: Derived from Crafts (1985:-18, 32, 37); Crafts and Harley (1992: 715);
see text.
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FIGURE 6: Services output by subsector (1850=100, log scale)
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TABLE 14: British sectoral weights, 17001850 (%)

1700 1759 1801 1841
Agriculture 28.0 26.1 30.9 22.1
Industry 37.8 38.6 31.9 36.4
Services 34.2 35.3 37.2 41.5
GDP 100.0 100.0 1000 100.0

Sourcesand notes: Derived from reconstruction of nominal GDP by sector. Real
output trends above are transformed into current price trends using sectoral price
deflators, with absolute levels of GDP in current prices established using an input
output table for 1841, based on Horredlal. (1994). 1700 weights are used for the
period 17001740, 1759 weights for 1740780, 1801 weights for 1780820 and

1841 weights for 182Q870.

FIGURE 7: British GDP in real terms, 17001870 (log scale, 173=100)

Sources: See text.



