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There has been little attention given to the role of the pattern
of demand in the transfer of labour from agriculture to industry during the
British Industrial Revolution. This is despite the prominence of Engel
effects in.many economists' models of economic development.l/ The few ’
discussions which do exist indicate an expectation that the income of
elasticity of demand for food in the eighteenth century may have been high.gj

If this was so, it could be expected to slow down the rate of industrialisation,

ceteris paribus.

On the other hand there has been great interest in the nature of
improvement during the so-called Agricultural Revolution. The post-war
literature appears = to deny that agriculture released labour to industry
during this period. Jones sums up one of the best known surveys thus:

"It would be tendentious to praise agriculture because its inability to
release enough lsbour prompted inventiveness, but it must be concluded that
it was not usually an immediate source of labour for industry".ﬁ/ Timmer
concluded that "The English agricultural revolution increased land, not

5/

labor, productivity".

Yet, paradoxically it would seem, structural change in England
was rapid between 1700 and 1850. Deane and Cole suggest that the proportion
of the labour force in agriculture was between 60 and 80 per cent in
Gregory King's time, was 36 per cent in 1801 and 22 per cent in 1841, the

6/

last census prior to the abolition of the Corn Laws.



This paper re-examines the paradox. Section II discusses and
extends the evidence on the income elasticity of demand for food and
suggests that it was indeed high. Section III reviews the concept of
 labour release in terms of the concept of a viable economy and indicates
the role which income elasticities play. Sectiog IV pulls together these
threads and relates them to the available evidence to suggest that it is
clear using an appropriate conceptual framework that labour was released
by agriculture in eighteenth and early nineteenth century Britain, that
there are substantial grounds for inferring that output per man in
agriculture was being augmented considerably from at least 1700 on and
that given demand patterns it is not at all surprising that numbers in
agriculture grew during the Industrial Revolution. Section V considers

‘the implications of these results and summarises the conclusions of the

paper.

II

Evidence on income elasticities has proved hard to come by for
the Indwetrial Rgvglutioq period. Both Crafts and Ippoli;o relied on
inferences from twentieth century data. Crafts argueq the income
elasticity of demand for agricultural output was Iikely to be between 0.5
and 0.7 based on FAO developing countries data, whilst Ippolito suggested
0.5 to 0.75 based on Houthakker's and Stone's studies of Britain in the
twentieth century.zj Both papers were interested in revising accepted
notions about agricultural growth and its relationship with the rest of

the economy and in both cases the conclusions could be sensitive to the

value of the income elasticity of demand for food.



Two kinds of evidence can be used to glean information on income
elasticities during the Industrial Revolution. First, there is cross-
section data from budget studies. Very few of these exist but there are
three investigations which can be utilised. These were made by Davies
€.1790 and Eden c.1795 for poor, mainly agricultural workers, and Neild
for rather better off Lancashire industrial workers in 1836.2/ Secondly,
given information over time on the growth of real income and population,
on consumption of agricultural products and their prices, we can deduce a

time series value for the income elasticity of demand for agricultural output

for the economy as a whole.

Let us consider first the budget #tudies. Since there are other
~well-known historical budget studies by Houthakker and by Williamson;gl it
is thought worthwhile to present in detail what can be obtained from the
studies by Davies, Eden and Neild, even though in each case the number of

observations is small. All these studies were, of course, motivated by a

desire to investigate the extent of poverty.

Each of the budget studies was presented with a detailed commentary
by the author and it is clear that they were all conducted with great
scrupulousness. Nevertheless there are problems with the data which reduce
the number of budgets which are usable for present purposes. In particular
care was taken to include in the regressions only those budgets where
‘expenditure was reported on each of the categories remt, fuel, clothing and
food. and only those households consisiing of man, wife and children. No
attempt was made, however, to consider children in terms of adult equivalents

because age information is not generally available.

A more important problem concerns the income variable. Modern



investigators usually work in terms of expenditure rathgr than earnings
because it is believed such data is less liable to error and more likely

to represent permanent income. Each of the budget studies presented a
difficulty. Davies's study gives earnings and expenditure on food in
detail but does not give details of other expenditures or tctal expenditures.
Earnings were therefore used as the independent variable. Neild's study

is similar. He presents evidence for two years, 1836, a 'normal' year,

and 1841, a year of depression. Income elasticities were estimated for
1836 again using earnings as the independent variable. Eden's study mostly
concerns 1795/6, a period of high food prices.lg/ Expenditure is itemised in
some detail by Eden and total expenditure was recorded. Expenditure was
therefore used as the independent variable. However, many of the households
reported expenditure far in excess of earnings and Eden himself expressed

suspicion of the accuracy of their budgets. It was therefore decided to

exclude all observations for which expenditure exceeded earnings by more
11/

than £3 per year (about jth of the average budget in the sample).

Estimates of the expenditure elasticity of demand for food for the
Eden study and the income elasticity of demand for food for the Davies and

Neild studies were obtained from the following regression equation;
log F = a + Blogy + vy logN (1)

where F 1is expenditure on food, y 1is expenditure (or earnings) and N 1is
the number in the family. 8 1is, of course, directly interpretable as the

12/
expenditure (income) elasticity of demand for food.”  There are two estimation

problems to be noted; For the studies based on earnings, if there

a—e—



are errors of measurement of earnings, this can be expected to give a
downward bias to the estimate of 8. For the study based on expenditure
there is the possibility that the regression of a part of expenditure against

the whole will impart an upward bias to the estimate of B.

Income and expenditure elasticities'of demand for food estimated
from the budget studies are reported in Table 1, together with results
obtained in earlier papers by Houthakker and Williamson. For the Eden
study it was possible also to derive estimates of the expenditure elasticity
of demand for housing and clothing, and for the Neild study the income
elasticity of demand for ﬁousing could be obtained. These figures are
reported although not a main concern of this paper. Standard errors are

given in parentheses.

We see from Table 1 that the estimated elasticities of demand for
food in England during the Industrial Revolution are high, and in the case
of the Davies and Eden studies are not significantly different from 1.
However, before jumping to the conclusion that the income elasticity of
demand for food was high for the economy as a whole two points should be
noted. First, although all the estimated coefficients are significantly
different from zero ‘at the 1 pef cent level, -the small sample size has left
quite large confidence intervals. For example, the Neild study coefficient
is not significantly different from 0.4 and the Davies coefficient not
significantly different from 0.6 at the 5 per cent level. Second, the
samples are drawn from restricted income ranges, indeed from very poor

families in two cases. The average yearly earnings for the Davies sample
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was £4.8 per head compared with a national income of £10.6 per head,

for the Eden sample £5.7 compared with a 1795 national income of £13.8
per head, and for the Neild sample £15.2 compared with a national income
per head of £22.6 in 1836.l2/ Naturally the results may not apply to

income disposed of by higher income families.

We can proceed to put a lower bound on the value of the income
elasticity of demand for food during the Industrial Revolution and also
make a 'best guess' at its value as follows. Suppose the Davies sample
is typical of the very poor who in the eighteenth- century received about 35
per cent of income according to Gregory King's figures and that the Neild
coefficient applies to middle incomes who received about 40 per cent of
income.l&/ Assume that the rich recipients of the remaining 25 per cent
of income had an income elasticity of demand for food of Q.4, a little
higher than that of the 1937/8 English middle class. Then using fh;se
weights a best guess at the income elasticity of demand for food for the
economy as a whole can be obtained usiné the point e;timates of Table 1.
This turns out to be (0.4 x 0.25) + (0.67 x 0.4) + (0.88 x 0.35) = 0.68.
The lower bound may Be derived by assuming that the true income elasticities

are the extreme lower figures of the 95 per cent confidence intervals around

the estimated coefficients. This would yield a figure of 0.46.

The gap between these two figures is rather large for comfort and
it is therefore useful to turn for further evidence to the second, time-
series approach. This can only be employed for the nineteenth centufy when

15/

the Deane and Cole national income estimates commence. The method is

straightforward. If relative prices are stable, then the following
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relationship holds

f.zaleas = e.(Y/B)/(¥/P) +‘_£’/‘P (2)

Where Qag is the supply of agricultural goods, ¢ is the income
elasticity of demand for food, Y/P 1is income per head, P is population
and the dot denotes a time derivative., Given information on P,Y and
Qag &n estimate of € can be obtained using (2). We chose to apply
this method to the period 1820-40 when relative prices were stablelzj and
there were no major disturbances due to war or tariff changes. The

18/

results were as follows

2,01 = ¢. 0.8 + 1.38 (3)

and so ¢ 1is estimated to be 0.74.

The two different approaches have yielded very similar results
and it is suggested that the income elasticity of demand for food in Britain
during the Industrial Revolution was of the order of 0.7. If this view is
accepted, then the recent investigators, Crafts and Ippolito, were on the
right lines and there is no reason on this score to criticise their main
conclusions. Although Britain was an early and rapid industrialiser, her
case was apparently different from Japan, a country in which it has been
argued that rapid industrialisation was much helped by a low income elasticity

19/
of demand for Hod.
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It was pointed out in Section I thut from 1700 on the British
economy experienced a rapid industrialization of the labour force. This
section briefly considers the role of agriculture in this process. = The
focus is on the concept of the 'release of labour' from agriculture to
industry. The emphasis of the discusgion is on agriculture's ability to
transfer labour to industry, although, of course, the successful
implementation of the transfer required that industry had the capability
to employ the released labour. The afgument is developed in terms of
an economy whose food is entirely domestically produced and in which:the
relative price of food is constant. This is a helpful, simplifying
device but is in any case appropriate for an ex-post view of 1700-60
which will be our first concern in Section IV. The role of changing
prices and imports will be introduced in Section IV in comparing 1700-60

with the later: period of the classic Industrial Revolutiem,

The crux of the industrialization problem for an economy like
eighteenth century Britain is as follows.gg/ Suppose agriculture is
characterised by diminishing returns to labour. Suppose also that food
demand grows at the same rste as population: Then, if the relative share
of the labour force in agriculture is to fall, i.e. industrialization is to
o¢cur, it is necessary that the growth rate of the labour force in
agriculture must be less than the growth rate of population (and the labour
force) overall. This appears to éose problems, for whilst the demand for
food grows with population the food supply grows less rapidly even if all
the extra labour is used in agriculture (which would, of course, amount to
a deindustrialization). Clearly to home feed all the extra population and
also industrialize by having the agricultural labour force growing less
rapidly than labour as a whole it would be necessary to have output per man

in agriculture rising. This in fact is the crucial condition for the

'viability' of the economy. Obviously, iif demand were growing faster than
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population as a result perhaps of rising pe¥ capita incomes, the
preceding arguments hold a fortiori. Since it is supposed that there
are diminishing returné to labour in agriculture, industrialization
requires some other force such as technical progress of capital

accumulation to raise output per man in agriculture by more than offsetting

the diminishing returns.

The point can be elaborated as follows. The production function

in agriculture is assumed to be

o

¢ ©<a<1l) (4)

Qt = A eut L

where u represents the rate at which capital accumulation and technical

progress are augmenting output. The rate of growth of food supply is

therefore
Q/Q = u + o.L/L . (5)
Since we are assuming constant prices the growth of demand for
food is the right hand side of equation (3) and for demand to remain
equal to supply we have

u o+ a.i/L = e(i/Y ~-n) + n (6)

where n is the rate of population growth. This can be rearranged to
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give the required rate of growth of the agricultural labour force to meet

the growth of demand. for food as

L/L . e/ - 2)ﬁ+ n-~-u N

-For industrialization ﬁ/L has to be less than n. If this
condition is met then the economy can be said to be viable in the sense
that the food requirements of the extra population can be met b& a rate of
increase of the labour force in agriculture less than the rate of increase
of the labour force and population as a whole. Then some labour is released
for use in industry and the food requirements of the population can be met

by a lower share of the labour force.

This release of labour requires (using (7))

e(l.fJ_Y-n)‘*n-u < n (8)
o

which can be rearranged to give
p- (-a)n -e@/Y-n) > O 9)

We can use (9) to consider what is required for the release of labour

by agriculture. Even if there is no increase in income per ‘head or

zero income elasticity of demand for food, with population growth we need

4 > O because o < 1. Given o the faster is population

growth the higher needs to be p. That is industrialization would require
that capital accumulation and technical progress in agriculture more than

outweighed diminishing returns to agricultural labour so that output per
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per man in agriculture rises. Inequality (9) also reveals that the
necessary. i for industrialization will be raised for faster growth of

income per head and/or a higher income elasticity of demand for food.

We can also consider the likelihood of there actually being
falls in the absolute size of the agricultural labour force using eqn.(7).
This shows that to get a decline in the agricultural labour force we need
TR e(é/Y-n) +n. This is a more stringent condition than meeting
inequality (9), which merely required u > e(¥/¥-n) + (l-o)n. It is
therefore quite possible to find (9) is met whilst the agricultural labour

force is growing in absolute size.

The (closed economy, constant price) model that we have used
suggests the following conclusions. Properly conceived the release of
labour from agriculture to industry is concerned with a decline in the
proportion of the_ldbour force in agriculture not a decline in absolute
numbers. The important thing is the ability of the economy to meet the
extra food requirements occasioned by growth of population and incomes
whilst allowing the share of industry in the labour force to rise. Indeed
we might expect to observe the release of labour implied by a decline in
the proportion of labour in agriculture would coincide with a rise in the
numbers in agriculture. The achievement of viability or a decline in the
number in agriculture is made harder by higher income elasticities. To
achieve a decline in the proportion of the labour force in agriculture
the vital point is that output per man in agriculture has to be rising
and so the economy has to find a way to overcome diminishing returns to

labour in agriculture.
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Iv

We are now in a position to regonsiaer stfuétufal change during
the Industrial Revolution using the results of Sections II and III. We
turn first to the period 1700-60. Agricultural prices in relative and
absolute terms were about the same at the beginning and end of the periole/
and it is generally assumed that imports can be ignored for this period so

the model of Section III is applicable. There are, however, some data

problems to be considered.

The basic source of information is, of course, Deane and Cole, but
their figures need some revision. Crafts pointed out that their method of
estimating agricultural output was not ﬁoppatible for 1710~40 with. a
positive income elasticity of demand for food.zz/ Since agricultural
output was a large part of total output, any revision of the agricultural
output figures would also have a significant impact on Deane and Cole's
estimates of the growth of real output per head. Also Deane and Cole
relied on the Brownlee population figures whereas recent work by Lee based
on the research of the Cambridge Group has shown that Brownlee's method
led him to underestimate population growth prior_to 1750, Lee's estimates
give. a figure of 5,07 million for the population of England and Wales in
1700 (compared with Brownlee's figure of 5.83 million) which grew to Brownlee's

- 23/
figure of 6.57 million in 1760.

With this information and the estimate from Section II that the
income elasticity of demand for food was 0.7 the growth rates of agricultural
output and national output per head can be estimated for 1700-60 using the

24/
method proposed by Crafts.”  This procedure gives the results of Table 2.
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Note that the figures of Table 2 satisfy eqn.(3) given that € = 0.7,

TABLE 2 Growth Rates of Agricultural Output and Total Output

1700-60
(per cent per year)
Agricultural Output 0.70
Population 0.44
Total Output per Head 0.37

Source: See text.

How was this 0.7 per cent per year growth rate for agricultural
output achieved? 1In terms of eqn.(5) abovg we need to evaluate i/L,
o and M. We can estimate L/L using the Lee population figures with
estimates of the percentage of the labour force in agriculture in 1700
and 1760. For 1760 we have Massie's figuré of 50 per cent.gi/ For
1700 Gregory King's figukes could be used to suggest a range of between
60 and 80 per cent.zg! Suppose the lowest figure of 60 per cent is true;
then the growth rate of the agricultural labour force would have been 0.13
per cent per year over 1700-60. This, of course, is a maximum figure.

We propose to use this in order to bias our estimates of u downwards,

since the general tone of the literature has been to deny the importance

27/
of increasing output per man in agriculture. Ippolito provided an
28/
estimate for o of 0.36. On the same principle we round this up to

0.4, Substituting these figures into eqn.(5) we have

0.70 = u + (0.4) (0.13)

and hence u = 0.65.



15

Our review of 1700-60 suggests the following. First, it seems
clear that output per man in agriculture was rising. Second, the
agricultural labour force was growing less rapidly than population and the
proportion of the labour force in agriculture was falling. Thus the economy
was viable and labour was released by agriculture during this period prior
to the classic Industrial Revolution, althoug& the agricultural labour force
may have been growing in absolute size. Third, the rise in output per man
in agriculture was based on a positive value for u of 0.65, a considerable
achievement for the agricultural sector in augmenting labour productivity,
although there is, of course, no way of saying ﬁow far this was due to

technical progress.

We can also examine the role of the income elasticity of demand for
food in structural change during this period. Table 3 gives illustrations
in terms of three cases, the income elasticity of 0.7 believed to have
actually applied, the estimate of 0.2 some writers believe obtained during
the Japanese take off and the case of zero income elasticity of demand for
food. This last case amounts, of course, to considering the growth of food
demand for population growth alone. The object of Table 3 is to comsider
what would have been required cf agriculture to meet different pressures of
demand without pricés rising and without extra food imports. We see that
the lerel of 1y, the rate of augﬁentation of agricultural output from
technical progress and capital accumulétion, would have been sufficient to
generate a decline in the absolute numbers in agriculture had income per
head not been growing or had the income elaséicity of demand for food been
at the unusually low Japanese level. Given the growtﬁ of incomes per head
which occurred, the positive income elasticity of 0.7 about doubled the
level of u needed to achieve viability as compared with the requirements

from population growth alone (at € = 0.0).
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TABLE 3  An Ex-Post View of the Release of Labour from Agriculture,
1700-60"

e u for viabilityb y  for L/L < 0°
0.7 > 0.52 > 0,70
0.2 > 0.34 > 0.51
0.0 > 0.26 > 0.44

Estimated Valuesd (per cent per year)

M 0.65 n 0.44
L/L 0.13 Y/Y¥n 0.37

Q/Q 0.70 € 0.70

a. All symbols are as defined in the text
b. Using inequality (9).
c. Using eqn. (7).

d. For derivation of estimates see text.

The growth of the industrial labour force during 1700-60 was
0.75 per cent per year. Had the income elasticity of demand for food been
at the Japanese level, then given the actual level of u the economy could
have had a rate of growth of the industrial labour force of 1.11 per cent
per yeigiénd so the higher British income elasticity operated to slow down

considerably the rate of industrialization. (What would have actually

happened is, of course, beyond the scope of this kind of accounting model).
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We can.now proceed to look at the problems posed for the release

of labour from agriculture by the faster growth of incomes and population

during the Industrial Revolution proper.

We look at 1760-1800 and 1820-

40 and omit 1800-20 because Deane and Cole's figures for agricultural

30/

incomes behave very erraticaily, as do agricultural prices, during 1800-20.

TABLE 4

The Labour Release Problem for Agriculture in the Industrial

ngglg;;gn in the Counterfactual Situation of No Price Changes,
E9_E99d_Im22:mLJLJ;LhsJuz!Llhxuumgs__:gﬂsh_znngg__

1760-1800 1820-1840
€ B for viability u for L/L <O | € u for viability u for L/L <O

0.7 > 0.88 > 1.22 0.7 > 1.43 > 1.98

0.2 > 0.62 > 0.96 0.2 > 1.00 > 1.55

0.0 > 0.51 > 0.85 0.0 > 0.83 > 1.38

Estimated Valuesb (per cent per year)

U 0.53 n 0.85 ' U 1.27 n 1.38

L/L  0.07 Y/Y¥n 0.53 L/L  0.28 Y/Y-n 0.85

Q/Q% 0.56 e 0.70 Q/Q° 1.38 ¢ 0.70

a. This table is constructed analagously to Table 3.

b. Estimates for 1760-1800 are based on Deane and Cole, op,cit., p.78, 142.
u is derived as it was for 1700-60. Estimates for 1820-40 are based
on Deane and Cole op.cit., p.143, 166. The proportion of agricultural
incomes gdng to labour still appears to be about 0.4 and 80 a 1is
retained at that level for the calculation of u; Deane and Cole,
op.cit. p.152, 166. Population figures from Mitchell and Deane,
op-cit., p.6.

c. Refers to domestic agricultural output only.
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For 1760-1800 we see from fable 4 that faster population growth
alone doubled the u needed %or viability or to get a decline in the
agricultural labour force in a constant price, no extra imports case.

In fact, of course, the economy experienced both rapidly rising food pricesél/
and a growth of imports during this period f?d the agricultural labour force
grew only slowly, although yu did not meet the requirement for viability

at € = 0.7, The major change from the earlier period was a faster growth

of demand from growth of incomes per head and population rather than any

great decline in u.

‘For 1820-40 the requirements for !?ability were raised still
further, J was now much higher but the economy wweuld not have been
viable for a closed economy, no price change case given the income elasticity
of demand for food at 0.7, although it would have been viable at the Japanese
level of 0.2. In this period food imports were important but prices were
stable. Again output per man in agriculture was rising rapidly as it did
throughout our three periods. The growth of imports does not seemingly
reflect a failure of productivity growth but rather demand pressure and,
presumably, comparative advantage.ézj Given the very high rates of
augmentation of output (i) now required to get a reduction in the
agricultural work force in the closed economy case it is not surprising
that the labour force in agriculture grew along with the imports. As

it was the economy would have ben viable at e= 0.7 provided incomes per

head grew at less than 0.63 per cent per year.

Throughout these three periods the economy was able to meet the

basic requirement of viability, namely to deal with the food demands of the
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extra population, i.e. to be viable at € = 0.0, and in fact maintained
high values for u. This was achieved despite a big increase in population
growth and despite taking a low share of the extra capital formation

33/

undertaken during the Industrial Revolution. Thus agriculture appears

to have been capable of a successful release of labour to industry.

The arguments of the last three sectins have been that the
income elasticity of demand for food was high; that the release of labour
should be thought of in terms of meeting extra food requirements with a
declining share of labour in agriculture and that output per man in
agriculture rose substantially during the Industrial Revolution, permitting
labour release, although price changesand imports were also important in

equilibriating the market for food.

Why then did the authors of Section I appear to take a different
view? The answer seems to lie in the historiography of the Agricultural
Revolution and the conceptualization of labour release rather tham in
disagreement about fact. Recent work on the Agricultural Revolution owes
an enormous intellectual debt to Chambers and tends to follow the analytic
lead given by him in his seminal paper.éi/ In reacting to the views of
writers such as Cole and Dobb, Chambers stressed two points in particular.

First, that during the Industrial Revolution the adoption of new farming

generated increases in the flows of labour services required in

35/
agriculture and that the rural population was rising more or less every-
36/
where. Second, that the source of the supply of the industrial labour

37/
force was not agrerian change but population growth.
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Since Chambers wrote there has been a tendency to stress the

rise in the absolute numbers of workers in agriculture and to downp1a§ the
fact that output per man in agriculture rose.ég/ Timmer's work, as noted

in Section I, suggests that the improvements available to agriculture raised
labour inputs proportionately as much as yields. However; from the
perspective of thié paper, the point that should ﬂave'been stressed in the
literature is that the new farming gave the agricultural sector the chance
to raise output per man per year by making fuller use of workers previously
underemployed for much of the year, even though output per man hour worked

39/
rose hardly at all or even fell.

More fundamental has.been the failure to emphasise the decline
in the percentage of the labour force in agriculture when thinking of the
release of labour. Most authors have acﬁepted that the extra population
could be fed with a smaller fraction of the workforce in agriculture but
have not recognised this as a release of labour, sa‘ing'rather that
population growth led to the industrialization of the labour force. Thus
Deane says, '"If the agricultural inuuétry aid not actually supply the
labour which the lahcur intensive techniques of the new industry demanded,
it fed the inaeasing population from which the industrial labour force was
drawn".ﬁgj Jones and Woolf say “Labouf was probably not released from
agriculture dur.ng the first wave of change - ﬁixed farming had heavy labour
needs and the absolute number of farmhands actually grew - but the nation's
food supply rould be secured by an ever smallervgrogortion of the national

L

rorkroxc "“. The mocel of Section III shows that this is a release of

labc 'r by exposing the counterfactual.
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There is more than a terminological difference between the
analysis of the present paper and that of Chambers and his followers.
Their view argues that population growth provided the labour supply for
industry. Note, however, that had there been no population growth but
income per head had grown at the historical rate, then, in terms of the
present model, there would have been viability and a decline of the
agricultural labour force given the values of u which were achieved.

For 1700-60 the required growth of agricultural output would have been

0.26 per cent per year as compared with u = 0.65, for 1760-1800, 0.37

(4 = 0.51) and for 1820-40, 0.60 (u = 1.27). The counterfactual is

clear (from equation (7) ) ~ with no population growth there could have
been an industrialization of the labour in all periods with no imports

and no price rises for agriculture. Thus not only was population growth
not necessary for the industrialization of the labour force but it also
‘caused' the rising agricultural labour force. It is also misleading to
regard population growth as sufficient to generate the industrialization of
the labour force. If u haed-been less than the viability requirement for
zero income per head growth then population growth would generate
de-industrialization in the constant price, closed economy, constant living
standards case. For example, for 1700-60 had u been zero then even the
modest population growth of that era would have required a growth rate of
the agricultural labour force of 1.10 per cent per year, which would have
implied the industrial labour force was declining at 0.42 per cent per

42/
year!

Finally, we can point to two corollaries of the high income

elasticity of demand for food. First it means that economic growth brought
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strong demand pressure to bear on agriculture so that faltering supply
growth could well generate in the short term marked rises in agricultural
prices, even in periods when the economy would have been viable if just
called on to feed the extra population. Economic growth might well
involve, as it did in the late eighteenth century, rapid changes in
relative prices. Secondly, given the well documented, sluggish behaviour
of money wage rateéﬁé/ and the very high share of expenditure on food in
lower income buegets%ﬁj in the short term economic growth could well
operate to the detriment of lower income groups. The implications for

the distribution of the gains from industrialization in the early phases

of the Industrial Revolution mmpy be worth further consideration.
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