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Clark’s estimates of English agricultural output from the 1200s to the 1860s and the 

conclusions he draws from them flout historical and geographical reality. They are constructed 

from the income side, starting with the daily real wages of adult males and assuming constant 

days worked per year and constant daily output per worker. Those advanced in British 

economic growth are built up from the output side and are undistorted by reliance upon ‘unreal’ 

real wages. They are shown to correlate better with population trends and are consistent with 

an economy slowly growing and becoming richer. Clark’s denial that such growth occurred, 

his assertion that somehow over 5 million acres of arable land have been ‘lost’ from the 

medieval output calculations of British economic growth, his belief that conditions of full 

employment invariably prevailed in the countryside at harvest time, his concern that the wage 

bill would have exceeded the value of output in British economic growth and his assertion that 

output per acre must have been equalised across arable and pasture are all shown to be figments 

of his Malthusian delusion.  

In A farewell to alms (2008) Gregory Clark advanced the contentious view that England, along 

with all other pre-modern economies, was caught in an eternal Malthusian trap, in which all 

economic progress was ultimately absorbed by increases in population, from which it only 

escaped into self-sustaining growth late on in the industrialising process towards the end of the 

nineteenth century. Ever since he has been locked into defending this position notwithstanding 

the growing body of evidence which shows that England, in company with a handful of other 

progressive European economies, was escaping from Malthusian constraints and slowly raising 

national income per head well before the onset of the industrial revolution. The case in support 

of the latter view is set out most clearly in Broadberry, Campbell, Klein, Overton and van 

Leeuwen (i.e. BCKOV), British economic growth 1270-1870 (2015), which is why Clark now 

takes issue with the output-based agricultural production estimates advanced in that book and 

asserts, instead, the superiority of his own income-based estimates.
1
 He has aimed his fire in 

this direction before. ‘Growth or stagnation? Farming in England 1200-1800’ is essentially a 

restatement of views he first circulated in 2011 following release by the British economic 

growth team of provisional estimates of English agricultural output formulated in conjunction 

with their wider project to reconstruct British national income over the period 1270-1870.
2
 His 

                                                           
1
 For corresponding estimates for Holland and some other countries see van Zanden and van Leeuwen, 

‘Persistent but not consistent’; Bolt and van Zanden, ‘Maddison Project’. 
2
 Core funding was provided by the Leverhulme Trust (F/00215AR). The earlier version of Clark’s paper had 

the slightly different title of ‘Major growth or Malthusian stagnation? Farming in England 1209-1869’. 
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target now is the final estimates of English agricultural output contained in British economic 

growth (BEG) but none of the counter arguments that he musters withstands critical scrutiny.   

In defence of his own overtly Malthusian position, Clark asserts, first, that BEG 

overstates the growth of English agricultural output in the long term, and second, that by 

massively underestimating the amount of land under arable cultivation it underestimates by 

almost half aggregate agricultural output ‘before 1700’. To these fundamental issues, Clark 

adds a number of second order objections, based on claims of inconsistency. His third objection 

is that the output levels were insufficient to keep the agricultural labour force fully employed 

at harvest time, which he sees as a problem because he treats the existence of a harvest wage 

premium as proof of full employment. His fourth objection is that the wage bill implied by the 

production of this output would have exceeded the value of the output, while his fifth claim is 

that the output per acre would have been lower in pastoral than in arable farming, in violation 

of his assertion that they should have been equal. Although these objections, as first raised in 

his 2011 unpublished paper, were addressed in BEG, Clark presumably feels that they were not 

there dealt with in sufficient depth and so resurrects them once again.
3
 In this response we 

therefore elaborate our explanations of why these criticisms fail. First, we demonstrate that it 

is Clark’s agricultural output series that offers the less credible chronology and correlates least 

well with population trends and domestic demand for food and agricultural raw materials. 

Second, his suggestion that our estimate of the arable land area in 1290 somehow overlooks 

over 5 million acres then under cultivation is exposed as a wild fantasy that ignores 

geographical and institutional realities. Third, his reliance upon daily wage rates as an index of 

annual earnings, his blind faith in the existence of a harvest wage premium as proof of full 

employment, and his inbuilt assumption of no change in agricultural labour productivity 

between 1290 and 1700 are all shown to be misplaced. Fourth, the wage bill implied by the 

output levels in BEG is indeed shown to be consistent with the value of that output. Fifth, there 

is no theoretical reason to expect equalisation of output per acre between arable and pastoral 

farming, but even if there were, the data from BEG are consistent with a range of options, 

depending on the treatment of different types of non-arable land. 

Clark’s reconstructions of both agricultural output and national income are not to be 

trusted. The daily real wage rate data upon which he relies is the source of serious distortion 

                                                           
3
 Broadberry and others, British economic growth, pp. 248-76. 
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from which the estimates advanced in BEG are largely free. The latter show that, 

notwithstanding Clark’s attempt to demonstrate the contrary, English agricultural output — 

both in aggregate and per person — was growing slowly but steadily long before the nineteenth 

century and as such was the slowest growing sector in an economy which since the fourteenth 

century had been getting gradually richer. On this essential point, others engaged in testing and 

evaluating the estimates and conclusions advanced in BEG agree.
4
 

I 

Until the advent of significant food imports in the nineteenth century, it is reasonable to 

suppose that, subject to some adjustments to its composition, the output of English agriculture 

must more-or-less have kept pace with population. Certainly, that is the conclusion of BEG and 

it is borne out by the annual growth estimates of agricultural output and population summarised 

in Table 1 and graphed in Figure 1. Over the period 1300-1870 the correlation between both 

sets of growth rates was +0.94 while between 1270 and 1870 agricultural output and population 

both grew at 0.3 per cent per annum, resulting in per capita agricultural output growth over 

these six centuries of zero. Unsurprisingly, agricultural output growth was negative during the 

century or more of demographic retrenchment initiated by the Black Death, recovered to 0.48 

per cent in the sixteenth century (when the population was growing at 0.63 per cent), slowed 

to 0.3 per cent in the seventeenth century but then accelerated to 0.7 per cent in the eighteenth 

century when it was increasing faster than the population. Clark may choose to characterise 

these rates of growth as ‘dramatic’ but in reality they barely kept pace with population. The 

upshot was that between 1270 and 1800 output grew by just 0.07 per cent on a per capita basis. 

Compared with industry and services, agriculture also remained the slowest growing sector 

both before and after 1700, in an economy with a GDP per capita growth rate of just 0.17 per 

cent per annum between 1270 and 1700 and 0.48 per cent between 1700 and 1870. More 

important were the improvements made to labour productivity in agriculture, which from 1522 

to 1700 grew faster than that in industry (0.13 per cent compared to 0.07 per cent) and from 

1700 to 1759 faster than that in both industry and services (0.57 per cent compared to 0.32 per 

cent and 0.26 per cent) and thereby allowed labour to be released to these other more dynamic 

sectors upon whose growth that of the wider economy depended.
5
 This is a story of slow 

                                                           
4
 Crafts and Mills, ‘Six centuries’; Humphries and Weisdorf, ‘Unreal wages?’; Wallis and others, ‘Puncturing’; 

Groth and Persson, ‘Growth or stagnation’. 
5
 Broadberry and others, British economic growth, p. 367. 
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evolution not rapid revolution, nevertheless, Clark disbelieves that such a ‘remarkable increase 

in output’ could have occurred.
6
 

Table 1 and Figure 1 about here 

Clark’s alternative estimates of English agricultural output are derived indirectly from 

information on labour supply, wages and farm rents, benchmarked against absolute output 

levels in the late 1860s obtained from the Agricultural returns for Great Britain and then 

projected back as index numbers from there (Figure 2A). Implied growth rates (Table 1 and 

Figure 1) fall within a narrower range than those calculated by BEG and, with the conspicuous 

exception of the fourteenth century, tend to be slower. The fit with population growth rates is 

also less tight, especially during the ‘golden age of labour’ that followed the Black Death, when 

daily real wage rates gained by more than GDP per head, and again during the ‘Engels’ pause’ 

of the eighteenth century, when gains in daily real wage rates lagged behind those in GDP per 

head.
7
 On Clark’s figures, the want of any significant output decline during the fourteenth 

century, when the population approximately halved and there are clear signs of a major 

contraction in economic activity, is one paradox; the meagreness of output growth during the 

eighteenth century, when the population increased by 70 per cent and most other commentators 

estimate that agricultural output approximately doubled, another.
8
 Both paradoxes should have 

alerted him to the probability that there are problems with his figures. 

Figure 2 about here 

It can be no coincidence that these two major anomalies in Clark’s agricultural output 

series occurred when daily real wage rates were particularly ‘unreal’.
9
 Their combined effect 

is to artificially inflate all his pre-1800, and especially pre-1700, output estimates, with the 

magnitude of that inflation increasing the further back in time. This point is graphically 

illustrated by Figure 2B which re-indexes the Clark and the BEG output series against base 

year 1700 = 100. Clark may think that the key discrepancy between his agricultural output 

estimates and those presented in BEG occurs in the medieval period, but that is mainly an 

                                                           
6
 Clark alludes to such an array of dates — 1200-1869, 1270-1871, 1270-1770, 1300-1770, 1270-1800 and ‘the 

years before 1750’ — that it is not entirely clear to which period he is referring. 
7
 Hatcher, ‘Unreal wages’; Allen, ‘Engels’ pause’; Broadberry and others, British economic growth, pp. 258-63, 

331-2. 
8
 Holderness, ‘Prices’, pp. 144-7; Allen, ‘Agriculture’, p. 102; Crafts, British economic growth, p. 42; Crafts and 

Harley, ‘Output growth’, p. 715. 
9
 Hatcher, ‘Unreal wages’; Angeles, ‘GDP’; Broadberry and others, British economic growth. 
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illusion created by indexing the two series against their shared end date of 1860s = 100. In fact, 

over the 400 years 1300-1700 annual rates of output growth according to the two series were 

little different: 0.11 per cent (Clark) and 0.13 per cent (BEG). Instead, it is after 1700 that the 

two series diverge most widely, with respective annual growth rates of 0.04 per cent and 0.70 

per cent for the eighteenth century. Retrospectively, it is from the eighteenth century that back 

projection of Clark’s output trends begins to go awry and this error is then further compounded 

by the unnatural buoyancy of his series following the Black Death.
10

 The problem, therefore, 

is not that the pre-1700 output estimates of BEG are consistently too low but that Clark’s are 

consistently too high. The explanation for this lies in the basis upon which his output series has 

been constructed. 

Clark’s estimates of agricultural output, like his estimates of national income, are 

derived from the income side and both are powerfully influenced by the daily wage-rate series 

that he uses.
11

 For wage earners, he assumes a constant 250 days worked per year, so that the 

daily real wage rate is multiplied by this constant figure to infer the annual earnings of 

labourers. The fallacy of this assumption is highlighted in BEG, where it is shown that the 

length of the working year conceivably varied from a minimum of 165 days in the aftermath 

of the Black Death to a maximum of over 300 days at the height of the industrial revolution 

when there were strong incentives for workers to labour more ‘industriously’.
12

 Whilst there 

must inevitably be some uncertainty surrounding the number of days worked per year and how 

it changed over time, it should be noted that recent research has begun to uncover substantive 

quantitative evidence to confirm that it was anything but constant. First, as pointed out by Allen 

and Weisdorf, evidence on the number of days worked per year tallies with the number of days’ 

earnings needed to purchase some version of the bare-bones basket of consumption required to 

meet the subsistence needs of a family of two adults and two to three children.
13

 Second, 

Humphries and Weisdorf have collected data on annual wage contracts rather than daily wage 

rates, which more accurately reflect annual earnings.
14

 Significantly, their annual real earnings 

                                                           
10

 Commencing with the Black Death, all the available evidence points to a catastrophic decline in population by 

at least half, from which there was no sustained recovery until sometime after 1480 or even later: Broadberry 

and others, British economic growth, pp. 13-22; Campbell, Great Transition, pp. 351-5. 
11

 Clark, ‘Macroeconomic aggregates’; Broadberry and others, British economic growth, pp. 248-66. 
12

 Broadberry and others, British economic growth, pp. 263-5. 
13

 Allen and Weisdorf, ‘Industrious Revolution?’. 
14

 Humphries and Weisdorf, ‘Unreal wages?’. 
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series tracks a very similar path to the output-based GDP per capita series presented in BEG. It 

also broadly endorses Hatcher’s observation that deflating the daily male wage-rate series of 

Phelps Brown and Hopkins with their price series creates an ‘unreal’ real wage series.
15

 

Because Clark’s updating of the daily wage rate and price series does not deal with this 

fundamental problem of how to relate daily wage rates to annual earnings, his income-derived 

output estimates are intrinsically flawed and those for the late-medieval period are seriously 

wide of the mark. He can only make them fit by claiming that almost 50 per cent more land 

was under arable cultivation in 1290 than the 12.75 million acres proposed by BEG. By so 

doing he compounds the effects of unreal wage rates with unrealistic assumptions about 

English agricultural land use. 

II 

The Agricultural returns for Great Britain provide the first reliable statistics of agricultural 

land use and indicate that in 1871 England contained 13.83 acres of arable land and 9.65 million 

acres of permanent pasture or grass plus commons, heaths, woodland and extensive amounts 

of low-grade mountain land. In the opinion of Gregory King, England and Wales had contained 

around 11 million acres of arable land in the 1690s, of which England probably accounted for 

just under 10 million acres.
16

 Six centuries earlier the number of tenants and land holdings 

enumerated in the Domesday Survey of 1086 imply that the population of approximately 1.71 

million maintained around 5.5-6.0 million acres of tillage.
17

 By 1290 BEG proposes that the 

arable area had expanded to 12.75 million acres but Clark considers this to be a massive 

underestimation and prefers instead a figure of 18 million acres. This is more than treble the 

Domesday estimate, 5.25 million acres more than the BEG estimate, over 8 million acres more 

than Gregory King’s estimate for the 1690s and over 4 million acres more than were under the 

plough in 1871. In magnitude this is an amount of land equivalent in area to one or two counties 

the size of Yorkshire. So vast an area would inevitably have included much land that was 

marginal for arable cultivation and inferior in productivity and could only have been brought 

under the plough at the expense of other land uses, most obviously grassland of one sort or 

                                                           
15

 Hatcher, ‘Unreal wages’; Phelps Brown and Hopkins, ‘Building wages’; Phelps Brown and Hopkins, ‘Prices 

of consumables’. 
16

 Barnett, Two tracts, p. 35; Chartres, ‘Marketing’, pp. 443-4. 
17

 Campbell, English seigniorial agriculture, pp. 386-9; Broadberry and others, British economic growth, pp. 

6—8, 72-3. 
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another. Yet maintaining so much extra land in cultivation would have required an additional 

0.33 million working animals plus the breeding stock needed to reproduce them and patently 

could not have been at the expense of the several million acres of grassland that supported the 

national flock of over 10 million sheep growing wool for export.  

The agronomic implications of his bizarre claim have plainly not entered Clark’s 

calculations. On his reckoning 56 per cent of the 32.3 million acres that make up England’s 

landmass, and 75 per cent of the country’s potential agricultural area, would have been in tillage 

cultivation at this medieval peak in agricultural output. That circumstances of climate, 

topography and soils have always rendered much of the English landscape inherently 

unsuitable for the cultivation of crops, particularly in the hilly, cool and rainy north and west 

of the country, is clearly to him an irrelevance. Nor is he concerned that large amounts of land 

were also needed for other purposes, specifically meadow and pasture to support and reproduce 

the large numbers of draught animals employed in arable cultivation and for livestock 

production, woodland for timber and the production of fuel (at a time when there was almost 

total reliance upon firewood for thermal energy), and forests, chases and parks for the 

recreational activities of kings, magnates and the landed elite. The same applies to the roles of 

forest law and common rights — both close to their maximum extents c.1300 — as powerful 

institutional constraints upon the scale of arable cultivation.
18

 All of this he disregards in his 

vain endeavour to demonstrate that agriculture’s ‘actual output levels must have been nearly 

double the BCKOV estimates in the years before 1700’.  

Yet the real geographical and economic constraints within which English agriculture 

operated cannot be ignored. Taking due account of these hard realities, BEG therefore proposed 

that: 

‘As a rule of thumb, England had a potential agricultural area of 24 million 

acres, divided roughly equally between arable and grass, with more tillage than 

pasture in the south and east and vice versa in the north and west. Even after 

partial substitution of temporary grass for permanent pastures, around 40 per 

cent of the agricultural area remained under permanent grass, … so that the 

                                                           
18

 Young, Royal forests, pp. 74-134; Grant, Royal forests; Bartley and Campbell, Eve of the Black Death, pp. 55-

68, 150-7. 
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country’s potential arable area was at most 15 million acres, equivalent to 46 

per cent of the national land area.’
19

 

This is broadly consistent with Gregory King’s estimate that at the close of the seventeenth 

century England and Wales contained approximately 11 million acres of arable land and a 

roughly similar amount of grassland, plus commons, woodland, parks and forests.
20

 Back in 

1290 there are good reasons to believe that England actually contained more arable land than 

it would do four centuries later, more even than in 1801, but not as much as in 1871. At all 

these dates, however, broad continuities prevailed in the relative balance struck between arable 

and pastoral land uses and in the geographical distribution, county by county, of arable 

cultivation, albeit with due allowance for certain well known regional discontinuities.  

Clark thinks that the arable acreage in 1290, as reported in BEG, was insufficiently 

justified.
21

 Although most of Chapter 2 on ‘Agricultural land use’ was devoted to this issue, 

given its importance, the opportunity is now taken to strengthen the argument. First, a full 

macro-level quantification is provided of changes in land use between 1290 and 1836/71, 

demonstrating, as had previously been assumed, that a number of these changes largely 

cancelled each other out and underlining the extreme improbability that millions of acres of 

arable land may in some way have been ‘lost’. Second, the Domesday Survey is used to provide 

further evidence of the enduring geographical bias to arable land use back to 1086. Third, 

further detail is provided on the regional breakdown of the arable acreage in 1290, 

demonstrating the central role of the relationship between population density and arable 

acreage per head of the population.  

Net changes in the total arable acreage, 1290-1871: 

On the figures set out in BEG, a net addition of approximately 1.10 million acres was made to 

the country’s arable area between 1290 and 1871 in contrast to the net reduction of over 4 

million acres advocated by Clark. Whether a modest net gain or large net loss prevailed ought 

to be evident in the historical record. Over the intervening six centuries additions to the arable 

area came from reclamation of wetland, disafforestation and the clearance of woodland, plus 

the removal of restrictions on land use through enclosure. Offsetting these gains were losses 

                                                           
19

 Broadberry and others, British economic growth, p. 50. 
20

 Barnett, Two tracts, p. 35. Note that the majority English component of King’s 10 million acres of pasture and 

meadow supported an estimated 0.65 million horses, 0.75 million cattle, 17.36 million sheep and 0.8 million 

swine: Broadberry and others, British economic growth, pp. 106, 111, 283. 
21

 Broadberry and others, British economic growth, pp.66-8 



10 

 

from laying arable down to grass in response to changing relative prices, from encroachments 

upon agricultural land by the expanding built-up area, and from the incorporation of farmland 

into landscaped parks reserved for recreational use. BEG gives estimates for the scale of some 

of these land-use changes but not all and the assumption was made that in most instances they 

cancelled each other out. That assumption is tested here on the basis of the estimates 

summarised in Table 2. 

Table 2 about here 

Rows B1 to B3 of Table 2 quantify the main net additions to the arable area between 

1290 and 1871. Collectively these amounted to approximately 2.35 million acres. The single 

greatest contribution came from post-medieval wetland reclamation. As enumerated by Grigg, 

large-scale drainage schemes may have added as much as 1.4 million acres to the nation’s stock 

of arable land, half of it located in the East Anglian Fens where Cambridgeshire, as already 

noted, was a major beneficiary.
22

 The details behind this calculation are set out in BEG and so 

are not repeated here.
23

 Progressive substitution of coal for firewood from the sixteenth century 

also allowed much woodland to be converted to agricultural land uses. Overton puts the area 

of England that was wooded at around 10 per cent in 1350, which is probably a lower-bound 

estimate, falling to around 5 per cent in the middle of the nineteenth century.
24

 Both figures 

must be regarded as approximations, particularly because of complications arising from land 

under forest law that was not necessarily wooded, but was subject to restrictions on land use.
25

 

Nevertheless, although this change may have freed up 5 per cent of England’s 32 million acres, 

or 1.6 million acres, it is plain that because of much of this land’s inferior quality not all of it 

could have been used as arable. If, on a generous allowance, as much as half of this former 

woodland was ploughed up, then approximately 0.8 million acres would have been added to 

the arable area (Table 2, Row B2).  

 More difficult to weigh up is the net gain of arable land that resulted from enclosure, 

since enclosure might cause land use to switch in either direction. On the one hand, enclosure 

of pastures, commons and waste often allowed conversion to arable; on the other, by 

                                                           
22

 Grigg, English agriculture, p. 29. 
23

 Broadberry and others, British economic growth, p. 56. 
24

 Overton, Agricultural revolution, p. 90. Richard Unger, personal communication, estimates that 11.5 per cent 

of land would have been needed to satisfy demand for firewood in 1300. 
25

 Young, Royal forests; Grant, Royal forests. 
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eliminating communal property rights, enclosure of commonfield arable sometimes resulted in 

conversion to pasture, especially at times when incentives favoured livestock farming. One 

such episode took place between 1650 and 1800 when there was a net conversion from arable 

to pasture in the heavy soil counties of Bedfordshire, Buckinghamshire, Huntingdonshire, 

Leicestershire, Northamptonshire, Rutland and Warwickshire. Taking the figures for enclosure 

of open field arable in these seven counties from Turner and assuming that half of it was 

converted to pasture yields a loss of approximately 0.5 million arable acres through enclosure 

between 1650 and 1800.
26

 Thereafter, however, pasture was converted to arable at a 

considerable rate, especially through the use of rotations based on the principles of the Norfolk 

four-course, which made arable farming possible on light soil that had been unable to support 

conventional arable rotations. Taking Turner’s figure of 0.65 million acres of turnips from the 

1801 crop return as an indicator of the scale of this effect produces the small net gain to arable 

from enclosure of 0.15 million acres (Table 2, row B3).
27

 Nationally but not regionally, gains 

and losses to arable from enclosure largely cancelled each other out and the net difference 

between them was not large. 

Aggregate net losses to the arable area were smaller and amounted to around 1.25 

million acres. Of this, 0.5 million acres were lost by the conversion of tillage to permanent 

grass (Table 2, row C1). In BEG it is shown how this was concentrated in a narrow range of 

counties lying along the boundary between the predominantly arable-farming counties of the 

southeast and the more pastoral counties of the north and west and mostly took place between 

1380 and 1500 and again after 1650, when trends in real wages and the ratio of livestock prices 

to arable prices provided strong incentives to switch land to pastoral production.
28

 In other 

periods these incentives pointed in the opposite direction.
29

 Given the regional concentration 

of these developments in a bloc of midland counties and the alternating direction of incentives 

to switch between arable and pastoral production in different periods, it is difficult to see how 

by 1871 there could have been a bigger cumulative net conversion from arable to pasture than 

the 0.5 million acres proposed here. 

                                                           
26

 Turner, Parliamentary enclosure, 178-9. 
27

 Turner, ‘Arable’, p. 296. 
28

 Broadberry and others, British economic growth, pp. 57-60, 60-4. 
29

 Overton, Agricultural revolution, p. 93. 
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 Apart from the switching of land between one agricultural land use and another, there 

were permanent losses to the agricultural area from the expansion of the built up area and 

intensification of transport networks. These losses may have been locally significant but 

nationally were quite modest. Campbell puts the extent of urbanisation in 1290 at 15 per cent, 

which yields an urban population of 0.71 million from a total population of 4.75 million.
30

 Lees 

estimates the urban share of the population at 54 per cent in 1850, giving an urban population 

of 8.92 million from a total population of 16.52 million.
31

 The urban population of England 

therefore increased by a little over 8 million between 1290 and 1850. English urban population 

density at the end of the nineteenth century and during the first half of the twentieth century 

was approximately 7 persons per acre.
32

 An increase in the urban population of 8 million would 

therefore have required around 1.1 million acres of land, although it is unlikely that more than 

half of this would have been arable. By 1871, therefore, losses to urbanisation probably 

amounted to little more than 0.5 million acres (Table 2, row C2).  

These losses to urbanisation include an allowance for transport infrastructural 

development, much of which was in urban areas. Any additional rural land taken up by such 

development was inevitably relatively small. The extent of Britain’s railway network in 1870, 

for example, was just 13,562 miles.
33

 Allowing a generous 2 acres per mile, implying a line 

width of 5.5 yards, and ignoring the fact that many lines passed through urban areas, would 

result in a loss of land of less than 28,000 acres, only some of which would have been arable. 

The figures for canals are even smaller, with Duckham suggesting a peak mileage for inland 

waterways in the mid nineteenth century of around 1,400 miles for rivers and 2,600 miles for 

canals.
34

 Taking the mileage of turnpike trusts as an indicator of investment in roads outside 

towns yields a figure of around 20,000 miles by their peak period of the 1830s.
35

 Even in the 

unlikely scenario where they had all been driven through prime farmland, this would still have 

resulted in a trivial loss of arable acres, given the width of the roads. At most, therefore, around 

                                                           
30

 Campbell, ‘Benchmarking’, p. 931. 
31

 Lees, ‘Urban networks’, p. 70. 
32

 Wood, ‘Urbanization’, p. 276. 
33

 Mitchell, British historical statistics, p. 541. 
34

 Duckham, ‘Canals’, p. 109. 
35

 Albert, ‘Turnpike trusts’, p. 60. 
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20,000 acres of arable land may have been forfeited to elaboration of the country’s transport 

infrastructure. 

 Potentially greater losses occurred from fashionable creation of landscaped parks 

around gentlemen’s seats. Prince uses early twentieth-century Ordnance Survey maps to assess 

the percentages of total land area devoted to parkland, showing a sharp decline from 17.5 per 

cent within a 1 to 15 mile radius of London, where gentlemen’s seats had proliferated under 

metropolitan influence, to 8.5 per cent within a 15 to 30 mile radius and 4.0 per cent outside a 

30 mile radius of the capital.
36

 At a far greater remove from London, Goodchild reports that 

parkland accounted for 4 per cent of Nottinghamshire and 1.9 per cent of the West Riding of 

Yorkshire.
37

 Extrapolating from these figures suggests that by 1871 private parks occupied less 

than 5 per cent of England’s total land area, or around 1.6 million acres. It is clear, however, 

that the vast majority of this land was not previously in arable use. Indeed, Prince emphasises 

that parkland was especially concentrated on land of poor soil quality, ill-suited to agricultural 

use and for this reason often clustered in the vicinity of former royal forests and private 

chases.
38

 Numbers of the greatest parks were of medieval origin and the inquisitiones post 

mortem (IPMs) indicate that parkland was already established as a distinctive land use by the 

beginning of the fourteenth century.
39

 Parkland was plainly a beneficiary of the process of 

disafforestation, probably expanding by between 0.5 and 0.75 million acres between 1290 and 

1871. The net loss of arable land to landscaped parks is therefore likely to have been of the 

order of 0.25 million acres (Table 2, row C3). 

 Working back from an arable acreage of 13.85 million acres for 1871 in row A of Table 

2, and taking account of both the net arable gains since 1290 in rows B1 to B3 and the net 

arable losses in rows C1 to C3, yields the figure of 12.75 million arable acres for 1290 in row D. 

Although several of these figures are little more than ballpark estimates, they are sufficient to 

establish the broad orders of magnitude. This is important because if Clark is correct in his 

claim that the arable acreage in 1290 was 18 million rather than 12.75 million acres, he would 

need to be able to explain not only the loss of over 4 million acres by 1871 but also the more 
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astonishing losses of nearly 7 million acres by 1801 (at a time of maximum national need during 

the Napoleonic Wars, when the arable area was 11.35 million acres) and over 8 million acres 

by the 1690s (the last an amount of land equivalent in area to the six northernmost counties of 

England). Curiously, the withdrawal of such a vast amount of land from arable cultivation has 

wholly escaped the attention of historians, presumably because it never happened.
40

 The onus 

is therefore on Clark to produce convincing empirical evidence that these millions of acres of 

‘lost’ arable had ever existed and show where exactly they were located; the occasional 

anecdotal example will not suffice.  

Across the midlands, on soils well suited to grass, the conversion from arable to pasture 

is well documented and a net reduction in the tillage area of 0.5 million acres can realistically 

be accounted for in this way.
41

 Northamptonshire, for example, shed 120,000 acres of arable 

between 1290 and 1871 but there are no indications that this scale of contraction was replicated 

outside the midlands. In fact, to extrapolate from Northamptonshire or any other case study to 

England as a whole is foolish since it ignores the specific geographical, institutional and 

economic circumstances under which such switches in land use were made. Clark, by so doing, 

seems to have invented a counterfactual medieval England where geography did not matter. 

One other sleight of hand in Clark’s estimates merits comment. He assumes that if more 

land is allocated to the arable sector in 1290, this automatically raises agricultural output. 

However, this leaves out of consideration the competing uses of land, for if more land is to be 

allocated to the arable sector, less must be allocated to the livestock sector, which therefore 

reduces the output of that sector. Moreover, the additional 0.2 million oxen and 0.135 million 

horses required to till an extra 5.25 million acres of arable (plus the breeding stock needed to 

reproduce them) would have had a prior claim over non-working animals on the 

commensurately diminished stock of pastureland. The implication of Clark’s 18 million acres 

of arable land is that there can have been little more than 6 million acres of meadow and pasture, 

giving a ratio of arable acres to pastoral acres of the order three to one, rather than Gregory 

King’s one to one, or the three to two reported in 1871 when clover, sainfoin and grasses under 
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rotation occupied a fifth of the arable area. Such a deficiency of grassland is inconsistent with 

the substantial share of value added in English agriculture already generated by the livestock 

sector before the Black Death, which then rose to more than half soon afterwards. So 

reconciling a greatly enlarged arable sector with the known scale and land-use requirements of 

the livestock sector is not a minor consideration. The land-use estimates presented in BEG 

resolve this dilemma; those advanced by Clark, and bolstered by too literal an interpretation of 

the valuations of demesne pastoral resources contained in the inquisitiones post mortem, do 

not.
42

 

Geographical continuities in arable land use 1086 to 1871: 

In England the balance struck between arable and pastoral land uses always exhibited much 

geographical variation. This was as pronounced in 1086 as it would be in 1871 and reflected 

the immutable nature of the environmental factors shaping land use. The Domesday Survey 

affords the earliest opportunity to assess this aspect of land use. The data for doing so are set 

out in Table 3, the first column of which presents estimates of the county distribution of 

population as reported in BEG.
43

 The second column then gives the lowland acreage of each 

county, excluding land above 200 metres, since this is taken to be the normal altitudinal limit 

to grain production. Allocating 3.17 arable acres per head for a total population of 1.71 million, 

yields a total of 5.41 million arable acres. This is just sufficient to feed a population of that size 

with grain yields at medieval levels.
44

 Allowing, in the third column, the regional distribution 

of lowland arable acres per head to vary from 1.50 in the most densely populated county of 

Middlesex to 4.25 in the least populous counties, on the assumption that the lower the 

population density the more extensive were the cultivation methods employed (with more 

fallow and lower yields), produces the derived distribution of the arable acreage across counties 

given in the fourth column. The fifth column then gives the estimated share of each county’s 

total area under arable land use.  
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Table 3 about here 

Unsurprisingly, the three populous East Anglian counties of Norfolk, Sussex and Essex 

emerge from these estimates as the most arable counties in Domesday England, closely 

followed by Oxfordshire and Berkshire. At the opposite extreme, the northern counties of 

Yorkshire, Cheshire and Lancashire (and by implication, since they were excluded from the 

Domesday Survey, Durham, Northumberland, Westmorland and Cumberland) had the smallest 

shares of arable land use. Cornwall, too, had relatively little arable. This clear contrast between 

a more arable south and east of the country and a more pastoral north and southwest is echoed 

by the recorded numbers of Domesday plough teams per 1,000 lowland acres given in the final 

column of Table 3. Together, the distributions of population and plough-teams imply that 

arable was most fully developed in East Anglia and the east and southeast midlands, whose 

relatively dry climate, uneventful terrain and mostly easily tilled soils rendered them 

particularly suitable for grain production. In contrast, for obvious geographical reasons, there 

was proportionately less arable land throughout the thinly peopled countryside northwards 

from Shropshire, Staffordshire, Derbyshire and Yorkshire as well as in the extreme southwest 

where similarly low population densities prevailed. This contrast between a closely settled 

tillage-based east and less populous pastoral-based north and southwest was firmly entrenched 

by 1086 and subsequently would remain one of the most indelible features of England’s 

agricultural geography. 

 The arable acreage — defined as land under all kinds of crops, including grasses under 

rotation as well as bare fallow — by county in 1871 is known with a greater degree of accuracy. 

The Agricultural returns capture agricultural land use at the point when price incentives to 

maximise domestic food production remained strong, disafforestation and enclosure had 

largely run their separate courses, and farmers at last possessed the technology and implements 

that enabled them to bring some of the country’s heaviest and most intractable soils under the 

plough, so that arable thus accounted for an impressive 58.9 per cent of the agricultural area 

and 42.8 per cent of the country’s total area. For Clark to claim that in 1290 the arable area had 

been more than 4 million acres greater (an amount equivalent to the combined arable area of 

Huntingdonshire, Bedfordshire, Cambridgeshire, Norfolk, Suffolk, Essex and Hertfordshire in 

1871) therefore stretches credulity. Table 4 demonstrates that in 1871, as in 1086, the most 

arable region was the eastern counties, where 63.0 per cent of the total acreage was devoted to 

arable, rising to a national maximum of 75.6 per cent in Cambridgeshire where extensive 

drainage had allowed much former peat fenland to be brought into productive use. At the 
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opposite extreme, just 24.5 per cent of the total acreage was devoted to arable in the northwest 

and 34.1 per cent in the northeast. Here, for all the progress made incorporating fodder crops 

and sown grasses into arable rotations, permanent grassland remained a prominent component 

of land use. This unevenness in the relative distributions of arable and grassland echoed the 

situation in 1086 and did so for much the same geographical reasons, now powerfully 

reinforced by commercial specialisation according to comparative advantage. Arable had made 

some notable net gains, most conspicuously in the north, but had lost ground to pastoral land 

uses in the midlands. 

Table 4 about here 

In certain respects the 1801 crop returns, compiled at a time of acute pressure upon 

national food supplies but prior to the boost to arable cultivation provided by such key 

nineteenth-century technological advances as under-drainage and the final surge of 

parliamentary enclosures of commons and waste, provide a more appropriate basis for 

comparison with the corresponding situation in 1290.
45

  They are better at revealing the relative 

rather than absolute amount of land under arable cultivation and confirm that the most arable 

counties were located in East Anglia and the southeast and the most pastoral in the northwest 

and the southwest. The continuity with the situation seven centuries earlier is again striking, 

although the withdrawal of land from arable cultivation in parts of the midlands is already 

evident (Table 4). On the assumption of a national arable area of 11.35 million acres, the 

proportion of land under arable rotations in 1801 ranged from a minimum of 13.2 per cent in 

Lancashire to a maximum of 65.1 per cent in Suffolk.
46

  

 At all three dates, 1086, 1801 and 1871, the proportion of land under arable rotations 

varied a great deal from county to county and region to region (Table 4). The lowest shares 

were consistently in the hilly, cool and rainy north and southwest where, by the nineteenth 

century, arable land typically comprised between a fifth and a quarter of the total. Proportions 

two to three times as great prevailed in the country’s premier grain-producing regions, namely 

East Anglia and the southeast, but only exceptionally exceeded two-thirds of the land area of 

individual counties. Strong regional contrasts in land use and the relative size of the arable 

sector were thus an abiding feature of English agriculture, reflecting the real environmental, 
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institutional and economic constraints that shaped production
47

. Reliance upon organic methods 

of production and animate sources of draught power meant that grassland, whether several or 

common, enclosed or unenclosed, improved or unimproved, was always a significant land use 

in its own right and was undoubtedly at its most important prior to the incorporation of fodder 

crops into arable rotations from the seventeenth century. Hence Gregory King’s view that in 

the 1690s there was just under an acre of grassland for each acre of arable, although that ratio 

undoubtedly varied a good deal from region to region.
48

 The situation can have been little 

different in 1290 when the country stocked an estimated 0.4 million horses, 2.24 million cattle 

(including working oxen), 15.7 million sheep and almost 1 million swine, with all but the pigs 

and the more expensive cart and riding horses dependent for the bulk of their sustenance upon 

grass in one form or another, of which, with these numbers, there needed to have been at least 

10 million acres.
49

 

Table 5 about here 

Population density and arable acres per head in 1290: 

Given the high cost of transporting grain in the thirteenth century, especially without 

convenient access to navigable water, there would have been little point in growing grain in 

excess of local and regional requirements except when there was a powerful economic 

incentive to do so, such as the concentrated demand of a major urban market.
50

 Furthermore, 

of course, as Clark himself rightly emphasises, arable production made intensive use of labour.  

Consequently, there are good reasons for assuming a systematic relationship between 

population density and arable acres per head, as noted in the earlier discussion of the arable 

acreage in 1086. This was the starting point for the derivation of the regional distribution of 

the arable acreage in 1290 set out in BEG, the main elements of which are shown at a county 

level in Table 5. The starting point is the lowland acreage under a height of 200 metres, 

following the same approach as used for 1086. The regional distribution of lowland arable acres 

per head is allowed to vary from 1.25 in the most densely populated county (Middlesex) to 

3.25 in the least populous counties. For a population of 4.75 million, an average of 2.73 acres 

per head yields a total of 12.99 million arable acres. Next, the estimated arable area in each 
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county, based only on population density, is derived by multiplying the arable acreage per head 

by the population, and these county results are aggregated up to a regional level.  

The results using this simple relationship come very close to reproducing those reported 

in BEG, which are reported in the final column of Table 5.
51

 The latter results differ from the 

results based only on population density by also taking into account at the county level some 

of the other factors that have already been considered at the macro level. The BEG estimates 

are therefore to be preferred, but both, it should be noted, yield much the same overall results 

at regional as well as national levels and confirm that the total arable area was at least 5 million 

acres less than the 18 million acres proposed by Clark. As Table 4 demonstrates, the 

reconstructed regional distribution of arable land in 1290 is also broadly consistent with that 

documented in earlier and later centuries. 

III 

The above issues concerning the path of output and the arable acreage in the medieval period 

are of fundamental importance and have been dealt with here in some detail. Clark goes on to 

make a number of second-order assertions that he thinks invalidate the BEG agricultural output 

estimates. First, he constructs an ingenious argument based upon the higher daily wage rates 

typically paid to harvest workers. From the existence of this supposed harvest wage premium 

he infers that full employment normally prevailed at this stage in the agricultural year and on 

that premise claims that the estimated output levels presented in BEG were too low to meet that 

criterion. Second, Clark claims that the wage bill would have exceeded the value of agricultural 

output estimated in BEG. Third, he asserts that output per acre must have been equalised across 

arable and pasture. All three assertions are shown here to be false. 

Harvest labour 

Clark argues that the level of arable output in BEG would have been insufficient to keep the 

agricultural labour force fully employed at harvest. This raises two obvious questions. First, 

has Clark correctly measured the demand for labour at harvest time, or has he artificially 

created the impression of large-scale under-employment of agricultural labour in the medieval 

period by assuming constant agricultural labour productivity over time? Second, just because 

there was a harvest wage premium should the agricultural labour force necessarily be expected 

to have been fully employed at harvest time in late thirteenth-century England? 
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On the issue of labour productivity, Clark estimates that male harvest labourers worked 

for around 30 days in the eighteenth and nineteenth centuries but little more than 20 days during 

the medieval period when yields were lower but assumes that agricultural output per worker 

per day remained effectively constant across this period. According to BEG, however, 

agricultural output per worker in 1380 was only 74.3 per cent of its level in 1700 which would 

have meant more days work per agricultural labourer.
52

 Thus, using this as an adjustment factor 

for the medieval period would be sufficient to increase harvest days per man in 1380 from 

Clark’s estimate of 22.2 days to 29.9 days, very close to the 1750 level of 29.3 days, which 

Clark sees as appropriate for full employment. This calculation should not be taken too literally, 

since there is no reason to suggest that the increase in labour productivity in agriculture as a 

whole was spread evenly across tasks and seasons. Nevertheless, it does reveal how fragile is 

Clark’s assumption of no increase in agricultural labour productivity.  

Equally problematic is Clark’s assumption that the existence of a harvest wage 

premium in the pre-Black Death period is proof that there was full employment of agricultural 

workers, for here again he ignores key features of historical reality. Most obviously, there were 

large elements of customary behaviour in the medieval labour market, where money wages 

changed remarkably little over periods of half a century or longer, a fact that can be forgotten 

all too easily when attention is focused primarily on real wages, which changed from year to 

year as a result of fluctuations in prices.
53

 Clark also ignores the rather obvious fact that a day’s 

work during the harvest period was substantially longer than during the winter and involved 

entirely different tasks. These factors all make the relative constancy of the harvest premium 

over the winter wage rate easy to understand, without the need to insist that conditions of full 

employment invariably prevailed at harvest time in English agriculture between the thirteenth 

and nineteenth centuries. 

Wages and the value of output 

The issue of the consistency between real wages and GDP per capita was dealt with at some 

length at the aggregate level in BEG, where it was shown that the discrepancy between the 

trends in the two series can be explained primarily by variation in the days worked per year, 
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with subsidiary roles for changes in the relative price of food and labour’s share of GDP.
54

 

However, the issue can also be addressed at the sectoral level, with Clark arguing that in 

agriculture, the wage bill would have exceeded the value of agricultural output in BEG during 

the medieval period.  

BEG contained a similar graph to Clark’s Figure 5, but comparing aggregate GDP per 

head and Clark’s real wage series.
55

 Working at the level of agriculture rather than the economy 

as a whole, it is easy to show that the wage bill is consistent with the level of output in BEG. 

The first step in estimating labour income in English agriculture is to establish the size of the 

agricultural labour force. This is set out here in part A of Table 6, which starts from the English 

population as set out in BEG for the pre-1541 period and by Wrigley and others for the post-

1541 period.
56

 The share of the population engaged in agriculture is based on the agricultural 

share of the labour force from BEG.
57

 Although this can reasonably be used as an index of 

employment in agriculture, it needs to be adjusted to take account of annual days worked per 

person before it can be used as an index of total days worked in agriculture. Days worked per 

person are taken from BEG, based on the work of Allen and Weisdorf.
58

  

The next step is to combine the index of total days worked with an index of the daily 

wage rate in part B of Table 6 to arrive at an index of wage payments. The wage rate is taken 

from Clark, so that no difference can arise on that score.
59

 Multiplying the index of total days 

worked from part A with the daily wage rate index yields an index of wage payments. Part B 

also provides data on the nominal value of agricultural output from BEG.
60

 

Part C of Table 6 first derives an index of the wage share of output under the assumption 

of an industrious revolution, with annual days worked per person increasing over time, by 

dividing the index of wage payments with the index of output value. This is also shown in 

terms of the percentage of output accounted for by wage payments by benchmarking the index 
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on Clark’s figure of circa 40 per cent in 1850.
61

 This is somewhat higher than Allen’s figure of 

34.6 per cent, but Clark’s higher figure is again accepted so that no difference can arise on 

account of this.
62

 Finally in part C of Table 6, we demonstrate the importance of Clark’s 

assumption of constant days worked per year by showing that without an industrious 

revolution, labour’s share of output would have been much higher in the medieval period, 

although we find that it would have consumed more than the whole of output only in the 1450s, 

and by a much smaller proportion than suggested by Clark’s Figure 5. One reason for the 

difference may be that Clark has worked in real rather than nominal terms, projecting back 

from the mid-nineteenth century with a volume index of agricultural output and a real wage 

index derived with a cost of living index, while we have compared nominal wages and nominal 

output, thus avoiding the deflation of the two series with different price deflators 

Clark’s suggestion that the agricultural output series in BEG necessarily implies a wage 

bill that is greater than the value of output is thus decisively rejected. The problem arises only 

in Clark’s delusional world because of his refusal to countenance an increase in days worked 

per year, and his decision to work in real rather than nominal terms.  

Equalisation of returns 

Clark makes an argument that there had to be more arable land than suggested in BEG to 

equalise output per acre across arable and pasture. However, nowhere does he explain why 

output per acre should have been equalised between arable and pasture in medieval England. 

This is puzzling because in his previous work, to which the reader is referred in footnote 4, 

Clark clearly alludes to restrictions on land use, as a protection against farmers maximising 

short term profits at the expense of long term yields.
63

 To this might be added Clark’s 

recognition of the fact that land rents were fixed for long periods, only changing when land 

was sold or a new contract was drawn up, so that returns varied with the length of tenure.
64

 The 

existence of large amounts of common land, with restrictions on use, and on which no rent was 

paid, adds a further complication to the issue. But even if there were no common land, no 

restrictions on land use, and rents were changed every year, equalisation of returns should 
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surely apply only at the margin, so there can be no presumption that average nominal output 

per acre should be equalised between arable and pasture. 

Clark’s claim thus lacks a theoretical basis, but perhaps more surprisingly, his claim 

that the output estimates from BEG are inconsistent with the equalisation of output per acre 

between arable and pasture also lacks an empirical basis, since the division of farmland 

between arable and pasture is unclear, which affects the denominator in the calculation of 

output per acre on the two types of land. At a general level, in a mixed farming system, if a 

farmer grazes his horses and oxen on a piece of pasture, but uses them for ploughing his arable 

land, should that pasture be assigned to the arable or non-arable sector? More specifically, and 

leaving aside the mixed farming issue, the division of non-arable land between pasture and 

other uses such as woodland and waste is in any case unclear. In his Figure 7, for example, 

Clark assumes that the total farming area in 1300 was 28.2 million acres, so that with 12.72 

million acres of arable, there would have been 15.68 million acres left over for non-arable use, 

or 54.9 per cent of farmland. Despite Figure 7 containing the legend ‘pasture and wood’, Clark 

attributes all of this to the livestock sector, which accounted for 48.8 per cent of the value of 

agricultural output in 1300, concluding that pastoral output per acre was only 78.3 per cent of 

arable output per acre. However, as noted earlier, BEG estimated England’s potential 

agricultural area at 24 million acres, which would reduce the amount of pasture in 1300 to 

11.28 million acres, or 47.0 per cent of total farmland.
65

 This is slightly less than the 48.8 per 

cent of agricultural output accounted for by the livestock sector, thus suggesting that output per 

acre in pasture was 107.5 per cent of the output per acre in arable, i.e. the pastoral sector was 

slightly more productive than the arable sector, rather than substantially less productive, as 

Clark tries to suggest in his Figure 7. It must be emphasised, however, that no particular 

significance should be attached to this result, since as has already been noted, there is no reason 

to expect average output per acre in arable and pasture to be equalised. It is included here 

simply to show that Clark’s claim of inconsistency lacks a strong empirical as well as 

theoretical base. 

IV 

Ultimately, there is a fundamental contradiction at the heart of Clark’s vision of medieval 

England. On the one hand, since he concedes no sustained growth of per capita incomes 
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between the early thirteenth century and the early nineteenth century, medieval England must 

have been comparatively rich, for by the early nineteenth century the country had a per capita 

income of around $2000 in 1990 international prices, which is about five times bare bones 

subsistence and made England the richest country in the world at that time.
66

 Improbably, this 

would also put thirteenth-century England ahead of the far more developed and urbanised 

economy of central and northern Italy.
67

 On the other hand, by the end of that century he 

maintains that tillage cultivation had been pushed to limits never again matched, bringing much 

of the country’s most marginal land into arable production and depriving the important pastoral 

sector of essential resources. He envisages a larger population than that proposed by BEG and 

his daily real wage-rate series for agricultural workers was about to sink to its historical nadir.
68

 

These are the hallmarks of a poor society containing a high proportion of households subsisting 

on a bare-bones consumption basket and living under conditions of economic duress. Either 

England c.1300 was rich or it was poor, Clark cannot have it both ways.  

In place of Clark’s pessimistic picture of Malthusian fluctuations without trend, BEG 

provides a credible alternative of England developing from an underdeveloped backwater of 

Europe in the late thirteenth century to the hub of the global economy by the late nineteenth 

century and changing profoundly in structure in the process. In the preface to the book we 

wrote:  

‘Like Deane and Cole before us, we both hope and expect that the data assembled, 

methods employed, assumptions made and estimates derived will prompt debate and 

provoke and stimulate others to undertake more work and in due course come up with 

a more robust set of results’.
69

  

Promising signs of this are beginning to emerge in new work. Humphries and Weisdorf and 

Stephenson challenge the narrow interpretation of the daily real wage series first introduced by 

Phelps Brown and Hopkins.
70

 Allen suggests further refinements to the social tables.
71

 Kelly 

and Ó Gráda, Meredith and Oxley, and Harris and others debate levels of food consumption 
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per head.
72

 Shaw-Taylor and Wrigley, Keibek, and Wallis and others are working on the 

shifting occupational structure of England.
73

 Crafts and Mills, Nuvolari and Ricci, and Groth 

and Persson are all assessing the growth patterns suggested by the new series and probing the 

underlying assumptions.
74

 None of this work is consistent with the old Malthusian view, which 

Clark, clinging to a narrow interpretation of the daily real wage series, is seeking to reinstate. 

The tide, however, is against him: his estimates are contradicted by just about every other recent 

indicator of long-run development, all of which show a steady upward trend.
75

   

It is surely time now to abandon the Malthusian interpretation of the British economy 

before the nineteenth century, recognise that daily real wage rates are less diagnostic of annual 

earnings and general economic trends than once thought, and concentrate on refining the story 

of pre-industrial growth and development and extending it to other well-documented 

economies. Contrary to the Malthusian delusions of Clark, the industrial revolution was not the 

beginning of development, but rather the culmination of a long, slow and uneven process 

reaching back at least as far as the late medieval period and by no means confined to Britain. 

In England, agriculture’s contribution to this process was to raise output more-or-less in step 

with domestic demand and, through improvements in labour productivity, release labour to 

other more dynamic employment sectors. There was little about this that was dramatic but the 

progress that resulted was undoubtedly real. 
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TABLE 1: Annual growth rates of English agricultural output and population according to 

Clark and British economic growth  

 

Years Clark: % annual growth rate  BEG: % annual growth rate 

 agricultural 

output 
population 

 agricultural 

output 
population 

1300-1400 -0.01 -0.60  -0.40 -0.82 

1400-1500 -0.01 -0.04  0.14 0.06 

1500-1600 0.23 0.43  0.48 0.63 

1600-1700 0.21 0.17  0.30 0.21 

1700-1800 0.04 0.54  0.70 0.54 

1800-1870 0.69 1.31  0.73 1.31 

Sources: Clark, ‘Macroeconomic aggregates’; Clark, ‘Growth or stagnation?’; Broadberry and others, 

British economic growth, pp. 125, 228-44. 

 

 

 

FIGURE 1: Annual growth rates of English agricultural output according to Clark and BEG 

and of population according to BEG 

 

 

Source: Table 1. 
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FIGURE 2: English agricultural output, 1270s-1860s 

 

A. 1860s = 100 

 
B. 1700s=100 

 

Sources: Clark, ‘Growth or stagnation?’; Broadberry and others, British economic growth. 
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TABLE 2: Net changes in the arable acreage between 1290 and 1871 

 

  Gains 

m. acres 

Losses 

m. acres 

Net total 

m. acres 

A. Arable acreage in 1871   13.85 

     

B. Arable net gains since 1290    

B1. Net gains from drainage +1.40   

B2.  Net gains from woodland conversion +0.80   

B3. Net gains from enclosure  +0.15   

     

C. Arable net losses since 1290:    

C1. Net losses from conversion to pasture  -0.50  

C2.  Net losses from urbanisation & development  -0.50  

C3. Net losses from conversion to parkland  -0.25  

     

D. Arable acreage in 1290   12.75 

Sources and notes: derived from Broadberry and others, British economic growth, pp. 54-65, with 

additional calculations as described in the text. 
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Table 3: Estimated arable acreage by county in 1086 

County Population Density 

per 100 

lowland 

acres 

Assumed 

arable 

acres per 

head 

Arable 

acreage 

Arable 

as % of 

total 

acreage 

Plough teams 

per 1,000 

lowland 

acres 

EASTERN COUNTIES 448,840 9.5 2.70 1,212,755 25.4 3.57 
     Cambridgeshire 31,123 5.6 3.75 116,711 20.9 2.72 

     Huntingdonshire 16,004 7.1 3.25 52,013 22.0 4.45 

     Lincolnshire 140,176 8.3 3.25 455,572 26.7 2.86 

     Norfolk 148,085 11.4 2.25 333,191 25.3 3.86 

     Suffolk 113,452 11.9 2.25 255,267 26.7 4.71 

NE MIDLANDS 137,059 6.2 3.33 455,887 18.6 3.40 

     Derbyshire 16,249 4.0 3.75 60,934 9.4 2.30 

     Leicestershire 38,167 7.3 3.25 124,043 23.3 3.58 

     Northamptonshire 46,611 7.3 3.25 151,486 23.7 3.84 

     Nottinghamshire 31,390 5.8 3.25 102,018 19.2 3.67 

     Rutland 4,642 4.8 3.75 17,408 18.0 2.56 

SOUTHEAST 512,625 7.7 3.20 1,641,498 24.3 3.62 

     Bedfordshire 21,695 7.2 3.25 70,509 23.2 4.66 

     Berkshire 38,232 8.5 3.25 124,254 25.8 4.18 

     Buckinghamshire 30,162 6.3 3.25 98,027 20.6 4.33 

     Essex 87,005 8.9 3.25 282,766 28.7 3.99 

     Hampshire 65,702 6.4 3.75 246,383 23.9 2.69 

     Hertfordshire 24,742 6.3 3.25 80,412 20.1 3.48 

     Kent 75,388 7.6 3.25 245,011 24.5 3.20 

     Middlesex 39,851 21.9 1.50 59,777 31.6 3.00 

     Oxfordshire 39,003 8.3 3.25 126,760 26.8 5.51 

     Surrey 24,710 5.2 3.75 92,663 19.1 2.70 

     Sussex 66,135 7.1 3.25 214,939 23.0 3.46 

SW MIDLANDS 240,432 8.0 3.09 742,393 22.1 4.21 

     Dorset 46,375 7.5 3.25 150,719 22.8 3.02 

     Gloucestershire 52,565 7.5 3.25 170,836 21.3 5.56 

     Somerset 78,022 9.1 2.75 214,561 20.5 4.56 

     Wiltshire 63,470 7.6 3.25 206,278 24.3 3.61 

WEST MIDLANDS 123,239 5.7 3.49 430,405 17.4 3.83 

     Herefordshire 31,861 7.0 3.75 119,479 22.1 5.28 

     Shropshire 27,895 4.1 3.75 104,606 12.2 2.57 

     Warwickshire 37,107 6.5 3.25 120,598 19.4 3.54 

     Worcestershire 26,376 5.7 3.25 85,722 19.0 4.60 

NORTHEAST 64,336 1.6 4.25 273,428 4.6 0.96 

     Durham 7,732 1.8 4.25 32,861 5.2 0.75 

     Northumberland 12,300 1.6 4.25 52,275 4.0 0.75 

     Yorkshire 44,304 1.6 4.25 188,292 4.8 1.06 

SOUTHWEST 126,753 6.2 3.37 426,713 16.7 3.38 

     Cornwall 29,532 3.8 3.75 110,745 12.4 1.58 

     Devon 97,221 7.5 3.25 315,968 18.9 4.45 

NORTHWEST 53,150 1.8 4.25 225,888 5.5 0.95 

     Cheshire 9,589 1.6 4.25 40,753 6.6 0.76 

     Cumberland 9,265 1.5 4.25 39,376 4.0 0.75 

     Lancashire 11,459 1.2 4.25 48,701 3.9 0.75 

     Staffordshire 18,030 2.8 4.25 76,628 10.3 1.68 

     Westmorland 4,807 2.4 4.25 20,430 4.0 0.75 

ENGLAND 1,706,434 6.1 3.17 5,408,966 16.7 2.99 
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Sources and notes: Population taken from Broadberry and others, British economic growth, p. 25, based 

on the Domesday Survey. The lowland acreage excludes land above 200 metres, at which altitude 

cultivation of crops becomes difficult (we are grateful to Lorraine Barry for providing this information). 

Total acreage taken from Broadberry and others, British economic growth, pp. 51-2. Assumed arable 

acres per head are linearly related to density per 100 lowland acres as described in the text. Arable 

acreage derived as the product of population and density, and expressed as a percentage of total acreage. 

Plough teams taken from Darby, Domesday England, p. 336, adjusted to allow for the excluded northern 

counties (in Italics). 
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TABLE 4: Arable land use as a percentage of total acreage, 1086-1871 

 Region 
(A) % of total area: (B) Indexed % of total area: 

1086 1290 1801 1871 1086 1290 1801 1871 

1 Eastern counties 25.4 58.8 49.7 63.0 100 100 100 100 

2 NE midlands 18.6 49.0 29.7 39.2 73 83 60 62 

3 Southeast 24.3 48.4 45.3 51.2 96 82 91 81 

4 SW midlands 22.1 44.9 32.2 39.0 87 76 65 62 

5 West midlands 17.4 40.2 35.7 41.9 69 68 72 67 

6 Northeast 4.6 27.6 28.7 34.1 18 47 58 54 

7 Southwest 16.7 25.0 21.6 40.6 66 43 43 64 

8 Northwest 5.5 17.4 20.5 24.5 22 30 41 39 

  England 16.7 39.4 34.6 42.8 66 67 70 68 

Sources and notes: 1086 (based on the Domesday Survey): Table 2; 1290 (based on the lay subsidies 

for 1290, 1327 and 1332): Broadberry and others, British economic growth, p. 70; 1801 (based on the 

1801 crop returns): derived from Turner, ‘Arable’, p. 294, with the assumption of a total arable area of 

11.35 million acres; 1871 (based on the Agricultural Returns for Great Britain): Broadberry and others, 

British economic growth, pp. 51-2, 70. 
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Table 5: Estimated arable acreage by county in 1290 

County Population Density 

per 100 

lowland 

acres 

Assumed 

arable 

acres per 

head 

Arable 

acreage on 

basis of 

population 

density 

Arable 

acreage 

given in 

BEG 

EASTERN COUNTIES 1,302,451 27.3 2.30 2,993,041 2,815,840 

     Cambridgeshire 137,373 24.6 2.25 309,089 320,896 

     Huntingdonshire 66,186 28.0 2.25 148,919 148,000 

     Lincolnshire 386,202 22.6 2.75 1,062,056 981,824 

     Norfolk 486,920 37.0 1.75 852,110 790,656 

     Suffolk 225,770 23.6 2.75 620,868 574,464 

NE MIDLANDS 394,965 18.0 2.84 1,121,373 1,202,160 

     Derbyshire 84,852 21.2 2.75 233,343 210,080 

     Leicestershire 70,356 13.3 3.00 211,068 252,928 

     Northamptonshire 145,582 22.8 2.75 400,351 399,200 

     Nottinghamshire 70,520 13.2 3.00 211,560 279,552 

     Rutland 23,655 24.5 2.75 65,051 60,400 

SOUTHEAST 1,097,412 16.4 2.82 3,098,275 3,273,840 

     Bedfordshire 64,194 21.2 2.75 176,534 174,432 

     Berkshire 61,498 13.1 3.00 184,494 240,960 

     Buckinghamshire 88,631 19.0 2.75 243,735 225,872 

     Essex 167,660 17.0 3.00 502,980 491,840 

     Hampshire 94,062 9.3 3.25 305,702 489,440 

     Hertfordshire 84,529 21.2 2.75 232,455 209,664 

     Kent 163,636 16.5 3.00 490,908 475,152 

     Middlesex 77,399 40.9 1.25 96,749 113,664 

     Oxfordshire 90,759 19.8 2.75 249,587 296,000 

     Surrey 81,629 17.2 3.00 244,887 206,176 

     Sussex 123,415 13.3 3.00 370,245 350,640 

SW MIDLANDS 561,031 18.6 2.86 1,605,114 1,509,168 

     Dorset 98,113 15.2 3.00 294,339 281,248 

     Gloucestershire 152,058 21.6 2.75 418,160 380,304 

     Somerset 151,003 17.5 3.00 453,009 443,904 

     Wiltshire 159,857 19.9 2.75 439,607 403,712 

WEST MIDLANDS 334,441 15.2 3.00 1,003,323 996,000 

     Herefordshire 72,502 15.7 3.00 217,506 202,320 

     Shropshire 114,640 16.9 3.00 343,920 322,560 

     Warwickshire 86,829 14.0 3.00 260,487 279,360 

     Worcestershire 60,470 13.8 3.00 181,410 191,760 

NORTHEAST 630,356 15.7 2.88 1,813,139 1,625,248 

     Durham 75,490 17.6 3.00 226,470 158,880 

     Northumberland 148,084 19.1 2.75 407,231 324,480 

     Yorkshire ER 115,777 15.5 3.00 347,331 434,240 

     Yorkshire NR 163,634 18.5 2.75 449,994 344,640 

     Yorkshire WR 127,371 10.7 3.00 382,113 363,008 

SOUTHWEST 182,774 8.7 3.05 557,051 640,480 

     Cornwall 34,914 4.4 3.25 113,471 222,400 

     Devon 147,860 11.4 3.00 443,580 418,080 

NORTHWEST 248,056 8.2 3.22 797,738 709,456 

     Cheshire 36,035 6.4 3.25 117,114 91,968 

     Cumberland 60,567 9.8 3.25 196,843 146,880 

     Lancashire 60,962 6.0 3.25 198,127 185,184 

     Staffordshire 56,715 9.1 3.25 184,324 222,144 

     Westmorland 33,777 16.6 3.00 101,331 63,280 

ENGLAND 32,328,320 17.0 2.73 12,989,053 12,772,192 
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Sources and notes: Population taken from Broadberry and others, British economic growth, p. 25. The lowland 

acreage excludes land above 200 metres, at which altitude cultivation of crops becomes difficult (we are grateful 

to Lorraine Barry for providing this information). Total acreage taken from Broadberry and others, British 

economic growth, pp. 51-2. Assumed arable acres per head are linearly related to density per 100 lowland acres 

as described in the text. Arable acreage on the basis of population density only derived as the product of population 

and assumed density. Estimated arable acreage given in BEG, taking into account other factors besides population 

density, is taken from Broadberry and others, British economic growth, p. 66-7. 
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TABLE 6: Employment, wages and labour’s share of output in English agriculture, 1250-1850 

 

A. Agricultural employment 

 Total 

population 

(millions) 

Agricultural 

population 

(millions) 

Agricultural 

population 

(1850=100) 

Days 

worked 

per person 

Days 

worked per 

person 

(1850=100) 

Total days 

worked 

(1850=100) 

1250 4.23 2.75 69.9 165 50.0 35.0 

1300 4.73 3.07 78.2 165 50.0 39.1 

1380 2.44 1.40 35.5 165 50.0 17.7 

1400 2.08 1.25 30.3 165 50.0 15.1 

1450 1.90 1.06 26.9 165 50.0 13.4 

1600 4.11 2.26 57.5 250 75.8 43.6 

1700 5.20 2.02 51.5 250 75.8 39.0 

1800 8.69 2.75 70.1 330 100.0 70.1 

1850 16.73 3.93 100.0 330 100.0 100.0 

 

B. Wage payments and the value of output in agriculture 

 Wage rate  

(d per day) 

Wage rate 

(1850=100) 

Wage 

payments 

(1850=100) 

Output 

value (£m) 

Output 

value 

(1850=100) 

1250 1.28 5.8 2.0 1.88 2.0 

1300 1.32 6.0 2.4 2.25 2.4 

1380 2.74 12.5 2.2 2.05 2.2 

1400 3.44 15.7 2.4 1.82 1.9 

1450 3.82 17.4 2.3 1.69 1.8 

1600 7.60 34.7 15.1 12.55 13.3 

1700 10.20 46.6 18.2 18.33 19.4 

1800 19.00 86.8 60.8 72.57 76.7 

1850 21.90 100.0 100.0 94.65 100.0 

 

C. Share of wage payments in agricultural output 

 With industrious revolution  Without industrious revolution 

 Wage share of 

output 

(1850=100) 

Wage share of 

output (%) 

 Wage share of 

output 

(1850=100) 

Wage share of 

output (%) 

1250 103.1 41.2  206.2 82.5 

1300 99.1 39.6  198.2 79.3 

1380 102.5 41.0  205.0 82.0 

1400 123.4 49.4  246.8 98.7 

1450 130.9 52.4  261.8 104.7 

1600 114.0 45.6  150.4 60.2 

1700 93.7 37.5  123.7 49.5 

1800 79.3 31.7  79.3 31.7 

1850 100.0 40.0  100.0 40.0 

 

Sources and notes: Part A: Population derived from Broadberry and others, British economic 

growth, pp. 20, 227-244 for the period before 1541 and from Wrigley and Schofield, 

Population history, adjusted in line with Wrigley and others, English population history, for 
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the period 1541-1850; Agricultural share of population derived from Broadberry and others, 

British economic growth, p. 344. Days worked per person from Broadberry and others, British 

economic growth, p. 264, based on Allen and Weisdorf, ‘Was there an industrious revolution?’. 

Part B: Wage rate from Clark, ‘Long march’, pp. 99-100. Wage payments derived as total days 

worked from part A multiplied by the wage rate. Output value from Broadberry and others, 

British economic growth. Part C: Wage share of output, with an industrious revolution, derived 

in index number form by dividing wage payments in part B with output value and converted to 

share of output by benchmarking on the 1850 percentage from Clark, ‘Growth or stagnation?’. 

Wage share of output without an industrious revolution derived by repeating the calculations, 

but with days worked per person held constant at 250 days per year. 
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