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Standards of Living  
and industrialisation

Generations of students of modern British economic and social 
history have wrestled with 'the standard of living debate'. Not 
for nothing has Peter Mathias [4] called it the 'most sustained 
single controversy in British economic history'. Under the 
guise of the 'condition of England question' it obsessed men of 
the mid-nineteenth century as diverse as Engels, Disraeli. 
Chadwick and Macaulay, while in the twentieth century it has 
been central to the work of such distinguished historians as 
Ashton, Clapham, Hartwell, Hobsbawm and Thompson. Many 
different intellectual approaches have been used in the debate; 
this essay considers a new way of describing changes in the 
standard of living by measuring the height of the British 
population in the past. 

The issues have been formulated and reformulated in many 
ways but the core question remains: what was the impact of the 
industrial revolution in Britain upon the standard of living of 
the British working class? Even such an apparently clear 
question conceals many problems: what do we mean by 
'irnpact'; when was 'the Industrial Revolution'; how do we 
define the 'working class'; how do we measure changes in the 
'standard of living'? 

Measurement is central to the standard of living debate, as to 
so many other issues in history. If we cannot agree on how to 
measure change, we can neither describe nor analyse it. In this 
instance, the central issue is about how to measure the 
'standard of living'. For much of the twentieth century, the 
standard of living has been defined as the average money 
income of the workers divided by the price of the 'basket of 
goods' which those workers bought. This calculation has been 
performed in two ways, which can best be described as the 
'bottom-up' and 'top-down' approaches. 

The bottom-up approach relies on the collection of numerous 
examples of the wages which were paid to 

groups of workers; these wages are then averaged to give a per 
capita money wage. The top-down approach, by contrast, 
begins by estimating the overall value of the payments made for 
the goods and services produced by the economy during a year, 
the national income, which is then divided by the size of the 
population to give an estimate of national income per capita. 
Both annual series of per capita estimates are normally 
expressed as index numbers. The series are then compared with 
information about prices. The bottom-up approach uses the 
price of a basket of goods representing the purchases of a 
representative consumer from among the working class. The 
top-down approach uses as many as possible of the prices of all 
goods and services which have been produced. Dividing wages 
by prices then gives indices of real wages or real income. 

In practice, both methods are much more complicated, so 
that using and reconciling them has given rise to much debate. 
The technicalities divert attention from the more fundamental 
question: what do measures of real income or real wages 
actually tell us about the standard of living? The answer is that, 
properly measured, they tell us a great deal. Knowledge of the 
income and spending habits of our neighbour today tells us 
much about his or her occupation, life-style and attitudes, just 
as knowledge of the real wages of a man or woman in the past 
illuminates their lives. And just as today we learn a great deal 
about different countries by comparing their national incomes 
per capita, so we can learn from a comparison of national 
income of one country over a long period of time. 
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What is left out? 
Neither real wages nor real income tell us everything about the 
way in which people lived in the past. As Eric Hobsbawm [3] 
once put it in a discussion of this topic: 'Man does not live by 
bread alone'; there is much more to life than one's inflation-
adjusted wage at one moment in  time. 

An obvious omission is the length of one's life. The 
expectation of life at birth in England and Wales rose from 
about 35 years in 1780 to about 40 years in 1840, most of the 
rise occurring before 1820. In other words, on average each 
person lived five years longer, although there continued to be 
wide variations in length of life between different social groups 
and between people living in different parts of the country. To 
put it in yet another way, as a whole people enjoyed their real 
income or real wage for 14% longer if they lived in 1840 than 
if they lived in 1780. To most of us, this would represent a 
considerable improvement in our standard of living, yet it is 
one that is entirely ignored by the normal measures of growth 
in real income or real wages; these measures compare the 
income or wage at one point in  time, not lifetime earnings. 

Other examples can be given; some are seen as 
improvements in the standard of living like access to new 
imported foods, but many, such as the spread of water- borne 
infections in the crowded cities, would normally be thought to 
have depressed living standards. The smoke pollution of 
nineteenth century cities is an example which faces both ways; 
it demonstrates the growth of factories which gave wider 
access to employment and pay to provide homes with coal fires 
while, at the same time, it condemned many city dwellers to 
death from respiratory disease. 

It is possible, therefore, to catalogue many aspects of life 
which are not summed up in measures of real income or wages. 
If all of them changed over time in the same way as real 
income or wages, then there would be little problem; but, as 
the example of smoke pollution shows, they did not. How then 
can we sum them up and allow these aspects of life to 
contribute to our picture of living standards in the past ? 

One way is to begin with a measure of real income or wages 
and to adjust it up or down in relation to other aspects of living 
standards. If life expectation increased by 10% over a 
particular period, on top of a 15% increase in wages, we could 
conclude that living standards rose by 25%. But there are 
problems. It is not easy, for example, to assess the proportion 
by which pollution increased, particularly as it varied so much 
from town to country, nor to assess the benefit of improved 
access to new consumer goods like cotton cloth. 

In addition, it is also very likely that we will count the same 
thing twice. This can happen in two ways: first, it is not 
fanciful to think that some of the 15% increase in wages was 
used to buy some of the 10% increase in life expectation, 
through better food or an improved water supply. Second, two 
changes may run in parallel; it is very difficult to separate out 
improvements in the chances of catching a particular disease 
from improvements in the chances of surviving that disease. 
Both increase living standards, but they are not easily pulled 
apart. 

Despite the immense amount that we have learned about 
changes in real income and real wages and other aspects of 
living standards, it therefore still makes sense to continue the 
search for other ways of measurement and to explore how 
those other ways add to our knowledge of the past. In such a 
search it makes sense also to explore how investigators 
describe changes in living standards which are occurring 
around us today. 

The concept of nutritional 
status 
One such method is that of the measurement of nutritional 
status. Historians have long been interested in changes in diet 
and in the nutrition which we receive and have received in the 
past. But human biologists have increasingly emphasised that 
nutrition or diet is only part of the story. Our bodies take in 
food and warmth and use such nutrients to maintain them in 
working order and, in childhood and adolescence, to grow; we 
also need nutrients to sustain work effort and to combat 
disease. If we do not get enough nutrients in relation to these 
tasks, we will be unable to perform all of them effectively; this 
may lead us to be less active or work less hard, but this is likely 
soon to reduce our incomes. The downward spiral into 
malnutrit ion is a common feature of the less developed world. 

Human biologists use the term 'nutritional status' to describe 
the state of the human body as it balances nutrient intake with 
growth, work and the defeat of disease. They have found that, 
although various indicators are available, probably the best 
indicator of that balance is height and the speed of growth of 
height during childhood and adolescence. This is so both in 
individuals and in groups, although in slightly different ways. 

Age 

Fig. 1. Class Differences in Height in the Early Nineteenth Century, 
and a Cornparison with Males in Britain Today. 

We all follow the same pattern of growth, shown in figure 1. 
This shows distribution of heights by percentiles. Thus the 97th 
centile indicates that 97 per cent of the males are below the 
height shown for each age, and only 3 per cent above that. 
Similarly, the 50th centile (more usually known as the median), 
divides the males so that half are taller than the height shown 
and half are shorter. And the 3rd centile indicates that 97 per 
cent of the males are above, and only 3 per cent below, the 
height shown for each age. Our place on the chart reflects a 
mixture of genetic inheritance from our parents, some random 
factors and the effects of the environment in which we are 
brought up. If that environment alters, for example because we 
suffer serious disease, starvation or even psychological trauma, 
our growth falters and may even stop, forcing us from one of 
the lines shown in figure 1 to another. This has been observed 
in many recent cases of child abuse. 

When we consider not individuals but the height of an entire 
group of people, then genetic, random and environmental 
fact ors produce together in one age-group a range of heights. 
But, because the genetic and random components change 
extremely slowly, almost all change over time in the average 
height of a group of people can be attributed to the effects of 
the changing environment. In 
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other words, changes in average height (measuring changes in 
nutritional status) sum up changing living conditions. 

The impact of the environment on nutritional status, as 
measured by indicators such as average height, is very 
complex. In particular, the human body can respond to 
sustained periods of deprivation or disease by growing more 
slowly but for longer periods; groups of people in the 
underdeveloped world can appear very short by the standards 
of the developed world while they are children or teenagers 
but, by continuing to grow longer than is now the pattern in the 
developed world, can make up much of the deficit by the time 
they reach adulthood. This makes it important to examine the 
whole profile of growth, such as that in figure 1, and to be 
careful always to use standards which are age-related. 

Long-term changes 
 
While the extent of deprivation among working-class children 
in the early nineteenth century is surprising, its existence is not. 
That deprivation is fully documented by contemporary 
observers and explained by the income levels which have been 
calculated. If the evidence of heights is to be useful to 
historians, that evidence must also tell us something about the 
long-term changes which have occurred in the height, and thus 
in the nutritional status, of groups within the British population. 

Here we must confront the evidence. It was not until 1980 
that a sample survey was taken of the heights of British adults, 
although information about children derived from school 
medical inspection dates back to just before the First World 
War. For earlier periods we must rely on data which was 
collected originally for other purposes; with some exceptions, 
such as the Marine Society, this means data from the armed 
forces. The records of millions of recruits, including their ages 
and heights, were collected from the middle of the eighteenth 
century onwards and are deposited in the Public Record Office. 

These records have advantages and disadvantages. Their, 
major advantage is that they describe millions of members of 
the working class and that the information can easily be 
classified by the civilian occupation and the places of birth and 
recruitment of the soldier, sailor or marine. Comparisons with 
other evidence also shows that, although military recruitment 
was largely voluntary, it drew very widely from the working 
class: there is no evidence that military recruits were in 
actuality, as opposed to popular mythology, drawn largely from 
the dregs of the population. 

The major disadvantage of this evidence stems, 
paradoxically, from the identification of height with nutritional 
status. Because military recruiters were 

Historians and nutritional status 
How can historians use this knowledge?  
 
 
* First, changes in the average height of a population or sub-
group within a population can be used as an indicator of changes 
in nutritional status: it is common knowledge that the average 
height of people in many countries has changed markedly during 
this century and this implies that average nutritional status has 
improved. 
* Second, differences in the average height of different groups
provide a good indication of their relative nutritional status; 
even today, there are significant differences in the average 
height of different social classes in Britain, and these differences 
were greater in the past. 
* Third, there is good evidence linking nutritional status with the 
impact of particular diseases; study of height helps us to explain 
the prevalence of those diseases in the past. 

Let us take first social class. Table I shows the average height 
of men and women in different social classes today and a 
century ago; although the classification systems differ, it is clear 
that social differences were much greater then than today. These 
differences, although clear in adulthood, were much more 
marked during childhood and adolescence, for the reasons which 
were mentioned above. One particularly dramatic illustration of 
the size of class differences in the early nineteenth century can 
be drawn from two archives, those of the Marine Society of 
London and those of the Royal Military Academy at Sandhurst. 

The Marine Society was founded in 1756 as a charity devoted 
to helping both poor children and the Royal and merchant navies 
by taking children from the streets of London and finding them 
sea-going jobs. Between 1770 and 1870 about fifty thousand 
boys were helped in this way and the Society kept records of all 
these boys and of their 

Table Socio-economic differences in average height in the 
1880s and today (cm). 

Sources The 1880s: Final Report of the Anthropometric 
Committee of the Association for the 
Advancement of Science (London, 1883). 

The 1980s: Adult Heights and Weights. The Report 
of a Survey by the OPCS (London, 1984). 

parents; among the information collected was the age and 
height of each boy. Starting from a slightly later date, in 1806, 
the Royal Military Academy collected the same information, 
but about a very different set of boys. Their recruits were the 
children of the aristocracy, of the higher ranks of officers in the 
army and navy and, to some extent, of the professional classes. 

Figure I shows the contrast in the heights of these two 
groups of boys at one age (14) and at one point in time, 
although the records allow for many more such comparisons. It 
can be calculated that the two distributions of heights hardly 
overlap, so that nearly all upper-class boys were taller at that 
age than nearly all boys from the lower working class. Such 
extreme differences would certainly have diminished in 
adulthood but would still have remained both large by modem 
standards and immediately visible to a casual observer. Flinn 
[2] quotes one of the Factory Inspectors who remarked after a 
visit to a particularly deprived group of handloom weavers in 
1840 that: 

They are decayed in their bodies; the whole race of them is 
rapidly descending to the size of Liliputians. You could not 
raise a grenadier company amongst them all. 

Figure 1 also shows how short both groups of boys were by 
modern standards. The contrast is greatest for the boys of the 
Marine Society: they were shorter by far than any group of 
children in the developed world today and shorter than most 
groups in the developing world, the nearest comparison being 
some peoples of the New Guinea highlands. Their height is 
incontrovertible evidence of the deprivation of the working 
classes in the early nineteenth century. But the Sandhurst boys, 
despite their privileged backgrounds, were not as tall as a 
similar group from the upper class would be today. Some 
possible reasons are discussed below. 
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convinced, from their own observation, that tall soldiers were 
better nourished and better able to stand up to the rigours of a 
military life, their first means of discrimination between 
potential recruits was on the basis of height. Different military 
units applied different standards, but all rejected some short 
men and the details of those men therefore do not normally 
appear in  the military records. The records which do exist are 
thus a biassed sample of working-class men, excluding the 
short, and any average height calculated from them will be 
biassed. 

Possibilities for the future 
Height data offer many more possibilities. It has not been 
possible to describe here the variations in average height 
between different occupations, which offer an intriguing 
supplement to the evidence of real wage rates. Other data 
sources, such as the records of prisons, of the East India 
company and of the Royal and merchant navies, still remain to 
be exploited. The growing volume of research on heights in 
other countries of Europe and in north America makes it 
increasingly possible to see Britain within a wider context. 

There are, of course, many problems of interpretation. just 
because nutritional status, and thus height, is a measure which 
sums up so much in the environment, it can often be difficult to 
link a particular change in height to a particular cause. Human 
biologists differ, also, in their views on the ages which are most 
crucial in setting children on a particular growth path. It  is not 
clear how much trauma or improvement is required in 
childhood or in adolescence to disturb the path on which the 
child set out in infancy. 

Despite these problems, the evidence of nutritional status 
which is provided by height data offers an intriguing new way 
to approach an old, but not yet exhausted, topic. The standard 
of living debate will run and run. 
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The important new contribution of the height data lies in the 
second quarter of the nineteenth century and during the so-
called Great Depression towards the end  of the century. In both 
periods, substantial improvements in real wages and incomes do 
not seem to have been accompanied by improvements in 
nutritional status. Why may this have been so? 

It seems likely, although by no means certain, that the 
answer for the second quarter of the nineteenth century lies in 
changes in the physical and the disease environment. The 
growth of towns and the accompanying urban diseases - 
mortality levels hardly changed between 1820 and 1860 - may 
well have retarded physical growth, as children struggled to 
combat endemic and epidemic diseases in  the crowded housing 
of the period. The Marine Society children are graphic 
evidence of the extent of struggle that would have been 
required. Disease, from which the upper classes could not 
wholly be proctected, may also hold the key to the puzzle that 
Sandhurst recruits were not as tall as their peers today. 

The disparity between the evidence of real income and 
heights in the last quarter of the nineteenth century may also 
relate to disease, since it was not until the end of the period that 
there were significant falls in infant mortality. In addition, 
modern studies have shown that unemployment can rapidly 
produce growth retardation in the children of those affected. It 
may be that the evidence of heights is  an indication of the 
severity of unemployment, which is known to be a feature of 
this period, but is very difficult to measure. 

The statistical methods which have been used to cope with 
this problem are complex in detail but simple in  conception. A 
height distribution follows the bell-shaped curve of the normal 
distribution. The military records typically give us a 
distribution which follows such a curve from the top 
downwards until the point at which the recruiting officer 
rejected short men. But because the shape of the curve is so 
well defined, we can therefore use the upper part of the curve 
to estimate the shape of the full curve and, from this, can 
estimate the average height corrected for the sample bias. 

Using these methods, we can then estimate the long-term 
changes which have occured in the heights of British men 
since the middle of the eighteenth century, as in figure 2. This 
shows that heights rose in the late eighteenth and early 
nineteenth centuries, reaching a peak among those born in the 
second and third decades of the century, before beginning a 
decline which was then only gradually reversed during the rest 
of the century. Much more rapid growth occurred in the 
twentieth century, as it did in every other country in the 
developed world. British heights have during that period been 
surpassed by those of a number of other northern European 
nations; the Dutch and Norwegians are now the tallest national 
populations in the world. 

These results provide an important supplement to the 
evidence drawn from studies of incomes as a component it) 
the debate on the standard of living. Although, as Crafts 
showed in REFRESH 4 [1], the results of those studies have 
been constantly revised, they show substantial growth in real 
incomes in the late eighteenth and early nineteenth centuries, a 
period when the height data suggests a substantial 
improvement in nutritional status and when mortality fell 
sharply. Similarly, the evidence for rising real incomes and 
improvements in health and in nutritional status in the 
twentieth century is unambiguous. 
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