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NON-TECENICAL SUMMARY

The estimation of national income and its compohents has been the
major means by which economists and economic historians have
recently increased our knowledge of economic and social change in
Europe since the industrial revelution. Yet national inconme
analysis may not be the best method of examining all facets of
that change. In particular, the measurement of real income per
capita is a restricted measure of welfare:; it largely ignores the
environment within which life is lived. the health of the
populations and the length of their lives. What can be done to
take account of these factors?

The paper first surveys the attempts which have been made.
princaipally by Dan Usher and Jeffrey Williamson, to adjust
measures of national income by making imputationg for such
factors as changing mortality. Since life expectancy has risen
very rapidly both in the developed and the developing world, such
imputations make a large difference to measured rates of economic
growth. However, it 1s likely that these imputations
considerably understate the adjustments which should be made to
take account, for example, of better health within a given length
of life. Moreover, adjustments to national income can tell us
little about changes in the welfare of particular regions,
although it is obvious that economic growth has not been constant
across regions within countries.

By contrast, the measurement of changes in human heights offers a
sensitive indicator of changes in welfare both for national
populations and for sub-groups of those populations. Height is a
measure of net nutritional status, of the balance between food
intake and the demands made onr the body by growth, work effort,
disease and other factors. The paper shows that there have been
very substantial changes in the heights of European populations
and demonstrates the close connection between such changes and
conventiconal measures such as life expectancy and the level of
infant mortality. It also shows the very large variation in

average height by social class which can be observed in some
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historical data, reflecting the ineguality in past societies.



MEASURING THE TRANSFORMATION OF THE EUROPEAN ECUNCMIES:

INCOME, HEALTH AND WELFARE

National i1ncame analysis is central to our present knowledge of the
transformation of the European sconomies. By their painstaking work, a
generation of schelars such  as Bairoch, Feinste:n and Hoffman have
delineated that transformation as it appears in the national accounts
whigh they have compiled; they have snormousiy facilitated comparisocns
betwssrn the national economies as well as the description and analysis
of changes within those economies {Bairoch 19763 Feingtein 19723
Hoffman 1945 and survey in Crafts 1983). As a result of their work,
economic historians in western Euwrope turn naturally to such concepts
as gross domestic product per  capita, factor shares of labour or
capital and growth rates of gross national product and use them as
basic building bliocks in their endeavour to describe and analyse the

European econpmies and the relations between them.

it 13 in the nature of scholarship, however, that the work of one
generation should be questioned by the next. Just as the great
compilations of historical national income statistigs are compieted
and used 1n such works as Brnitish Economic Growth 1856—1973 by
Matthews, Feinétein and Ddlang-Smaw {1982), so guestions are raised

apput the suitability of the national income framswork for the
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analvsis of econtmic development in the long-ruf. Doubts arg exprossed
abgut the assumptions coRCErsing the structure and workings of
econsmies. which underiie this mode of analysis, about the 1rrelevance
of natienal frontiers to many af the processes of sconomic growth and,
most fundamentally, about the significance of national incopme  itself,

either as: a measure of production ar &s & measure of welfara.

Maﬂyi of these doubts arise from uncertainty about a fundamental
quastion } what is the purpose of measuring mational income, at ona
moment fn time, or growth in national 1ncome  over time? Are we
cancerne& with the productive power, technology or arganisation of the
coonomy ar with the outcome of its wark? The answer must surely be
that weé measure sconomis  growth  to  discover something about the
welfare of people within the community. As Dan Usher puts it in his

stimulating tapk The Heasurement of Econemic Growth 3

"The major premse of the book is that statistics of
economic growth may be interpreted and proposals far
improvement may be judged apprepriate or otherwise by means
of an analcegy between a country and & person: economic
‘graowth te a country is iike a raise 1in salary to an
individual.....For without such a translation, measures of
real income  and  economic growth are mere numbers with no
apparent effect upon our tives and no status as indicators
ot progress towards goais that pecpile might want the economy
+n  achiesve. Without the possibility of such a translation,

the measirement of sconomic growth 1s nonsense. Why, after



Page 3

all, would we want to measure sconomic growth, why is public
policy directed to the promotion of econom:c growbth, why 80
arpnomie historians and specialiste in economic  deveflopment
search for the explanaticn of economic growth, 1f we are not
better off after economic growth than we were before?”

(19802 12}

Unfortunately, the traditicnal measurss of welfare which are
based upon nat:i:gnal incoms aften appear to have sericus deficiencies
as pmeasures of how much "better off’ we are, gither than people in the
past or than pecple in other soccieties at the same point 1n time.  As
tsher and others have pointed out, economic change has had many more
dimansions and consequences tham those which appear to be measured by
the traditional computations of real income per capita. For example,
moders Eurcpean socisties are certainly much richer than they were a
century age, n fterms of income per capita, but in addition the
average citizen of those countries also enjoys that higher income for
much longer, because of the major changes which have occurred in
sxpectation of life. Most of us would probably regard this reduciion
in mortalitvy as a major improvement in welfare, but it is one that is
largely ignored by conventional measures. Simiiarly, those Ilonger
lives are, in most cases, lived within environments that are notably
less polluted thap the towns and cities of nineteenth century Euwrope
but, once again, this environmental improvement is hardly reflected in

measuras of real incone.



Fage 14

Another difficulty with cenventional measures lies in their
failure tmitake account of the amount of work effort that is required
to pradu:e.a given tevel of incame. Not only have hours of work withinm
the warkiﬁg day, antd weeks of work within the working year, falles
drastically within the past century - a change which 18 egasy to
document - but 1n very many occupations work 15 now gasler. pieasanter
and less  dangerous than in the last century, while many of the most
arducus and hazardous of cccupations have entirely disappeared. Higher
incomes are thus more easily earned, which age:n would seem to mest of

s to maké us “hetter off .

Yet é further probliem is that cpnventional measures of welfare
based on  national 1ncome are derived by dividing estimated national
product by the estimated pepulation, to give, for example, gross
dnmest:c'éprcﬁuct per capita. When the benefits of economic growth are
being asséssed over periods in which there were major changes 10 the
age structure of the popuiation or in the degree of inequality of the
income ané wealth distributions, this procedure may give misieading
resuits. It 1s  straightforward +o  suggest that, in such cases, an
adjustmenrt showld be made to take account of the different consumption
fevels ané reguirements of children, working adults and retired
paople, 'ﬁt is much iess straightforward, as Atkinson has shown, to
take account of changing inequality in measuring naticnal income per
head sin&e tc do so implies Judgments about the desirability of

different ‘degrees of inequality. (1975:47-9)

These difficulties, which make sonventional measures of income
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seem to be inadeqguate measures of welfars, have of course long been
known to economists. To some, the advantages which stem from the use
af atandardised methods of measurement and from the link which they
have with measures of money income have stifled doubts: they are
essentially content to define welfare within the confines of national
income analysis. {ther economists have, however, made attempts to
adjust  conventional measures to make them more representative of lay
1geas of welfare. In particular, Usher has proposed a method by which
changes in real incoeme might be adjusted for changes in mortalitv.
Applied to Canadian dsta for the peripod from 1926 to 1974, his
"imputation for life eupectancy’ raised the rate of sconomic grawth
"by about one~half of one per cent per year {from 2.83% without the
imputation to about 3.35%, give or take 0.03%." (Usher 1%7B0:245) As he
comments. this is by no means negligible: it increases the measured
rate by about 20%Z. Perhaps more significant, when one 1s considering
the implications for histerical study, iz that Usker’'s attempts to
make similar estimates Ffor under-developed countries had sven saore
dramatic effects on measured growth. Sr1 Lanka, for example,
experienced a growth rate between 1746 and 1948 of 1.437% per year by
conventional measures, but ©of bBetween 3I.23 and I.70%  after an
imputatian for changes in life eupectancy. Even for a relatively rich
country like Japan, the imputation raises growih between 1930 ang 1974
from 3.99% per vear to between U.235 and 3.45%. As one would expect, in
fact, the greater the rise in lite expectancy, the larger the sffect

of adjusting for it.

Very recently, Jeffrey Williamson has applied Usher s method to
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the dezcriﬁtzen of economic growth 1n ninetesnth century Brita:n.
(1984) ﬁléhough Williamson has reservations about Usher 's arguments,
he cmncludég that l:fe cupectancy gains have plaved a  very important
rale  In E;it15b growth performance and that "... conventional indices
of real 1n$ﬁme growth may understate true living standard growth by
257  or mm%@“, with the greatest effects being seen 1n the second haif
of the nlnéteenth century and the first third of the twentieth. Thus
British gémwth is seen, on these grounds, to have accelerated much
mure sharply since the mddle of the nineteenth century than is

suggested Ey more conventional measures.

Whi}aé mortality decline has been ons of the most spectacular
changes which hag affected weifare in the past two centwries, other
&nvj?mnman%al changes deserve attention. It has long been argued that
ong of the%wcrst effects of industrialisation was the poliution  from
smoie, ch%r chemicals and human orgure whieh tharacterised nineteenth
century cities. While mortality trends during the eighteesnth and
nimet&wnthécenturies are stiil a subject of dispute, their general
1mprevemeh£ is beywond guestion. Pollution, on the other hand, probably
got wvery mﬁch worse during the nineteenth century before substantially
improving ‘in  the twentieth. In another pigoe of work, Willramson has
attempted ftc estimate the compensation which Engiish labourers
regqulred %u induce them to move from countryside to town during the
1ndustr1&léreveiut10n (1982} . He found, for example, that between 7%
and 13%Z é{ the difference in wages between urban and rural workers
could be aétributed to the need for such compensatory or persuasive

wage increases. White his estimates are not cast in the form of
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adjustments to national income and they would need substantial
modification on the basis of additional research 1§ they were to be
gxtended to all classes of worker and to other sections of the
population, in printiple such adjustments should be made. Pollution
dig reduce the welfare of those who iived under a pall of smoke and
larger and Jlarger parts of European populations d¢id so during the

nineteenth century.

Polliution damages health. It seems clear, for example, that smoke
pollution was a gontributory cause of the rickets which disfigured
large numbers of the working class of Britain whose diet was already
deficlient in vitamin D.{lLoomis 1970} It might be argued, of course,
that any adjustment for pollution, based upch cospensating wage
pavments, wonid include such health effects, although it is streiching
market economics rather a long way to suggest that wage Lfabourers in
nineteenth century England required extra pay to compensate themselves
for rachitic children. Other changes in health are, however, certainly
not  to be subsumed witkin  adjustments for  polliution or even for

changing life sxpectancy.

Williamson (1984} begins his discussion with the words: "Like
all concepts of eeonomic value, the value of longevity gains has two
muitiplicative parts: price and guantity." He and Usher concentrate,
therefore, on measuring quantity, in the form of numbers of peoaple
living eixtra years, and price, in the form of an assessment of the
price those people are prepared to pay for an impravement in their

chances of survival. These computations, however, appear to ignore the
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fart that, iyp;caiiv, ypdividuals do mot enjoy perfect health from the
time they a%e sorn until the moment that they drop down dead. As Oddy
(1982: 121) %has recentiy pointed oub, we know very little about the
health of péople in the past, as oppesed to lnowing a great deal about
why thay dféd; copmon-sense and contemporary observation both suggest,
however thét spmeieties, and sub-groups  of socisties, with higher
levels of 1?*8 enpectation also have less ill-health than do societies
with lcweri tavels of Life expectation. In other wordgs, not only have
peocpig in Ehrmpw come to live longer, but they are also prabably
heaithier ék sach age than they were two hundred years age. This is a
notable admﬁtinn to welfare {and probably alse a notable addition te
the productive capacity of the economyl but one that has besn almost

entirely 1gnored by economists and econemic historians.

The same mistake, it should be said, has sometimes been made evan

by hzstmrﬁans of health. InThe Peopie’'s Health, 18%0-1910 ,for

enample, ﬁ.B. Smith suggests that ingreasing life pupectancy in the
late ninetgenth century increased the number of 111 and old peopie 1in
the commuﬁitv. implicitiy assuming that health gid not improve
mmmmensuraﬁeiy with decfining mertaiity {(1979:320). A similar error 1s
of tan made:by those who spealk today of the 'burdes of the aged’” on

contemporary European populations.

The: -éé;ustmenta made by Usher and Williamstn on the basig of
mortaiity vates therefore certainly understate, probably By & large
amount . tﬁe berefits to -human weifare which have aserued during tha

past two centuries. But health improvements do not exhaust the factors
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which negd to be taken into account in assessing changes 1n welfare.
Paradonicalilv, as European populaticns have become healthier and
stronger, more capable of undertaking sustained physical work, so
increases in the use of machinery and cther forms of capital have
reduced and in some cases removed the need for such work. In addgition,
it is reasonablie to attribute to such technological changes the fact
that we now need to work far shorter hours to secure a given level of
income. To most people, as  they watch television or fivy to
Mediterranean holidays, the ingrease i1n ieisure time is Lirambl guous iy
an atdition to weifare: the ability te dig holes from the seat of a
bulldozer rather than by wielding a spade may be lesss abviously of
benefit, but ihe reduced danger of manual bcocupations certainly 1s.
Usher reports and comments upon imputations for leisure made by Sametz
$i%68): he also calculates an  imputation for increascd leisure in
Canada from 1926 to 1971, whose effect is "te increase the rate of
growth of real consumption per head over the whole forty-ei1ght vear
period by almast a full per cent per year from 2.49% to S.3I7%.Y (1980:
146=-77. He does not, however, consider the effects of inereased ease

of work.

As this discussion has shown, it 15 vaery easy to suggest ways in
which measured trends in national income should be adjusted +for
improvements in welfare and to demonstrate that such adjustments would
be substantiai. There are, however, formidabie obstacles in making the
adijustments. There are twe principal difficulties; Ffirst, it isg
important to consider how far the improvements are truly exogencus to,

and therefore not already to some degree reflected in, 1pcressss In
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real incmme as  if 1S conventionally measured. Second, there 18 a
substantial problem of double counting; how can  we separate, for
erample, the effects of increased l1+e gupectancy from the effects of

improved haalth.

Ushear %nd Williamson differ substantially when they discuss
whether 1m5revement% 1in life expectancy are truly exogenous. This
pornt 1S eutremeiy i1mportant; 1f all the improvements  1n health  and
jife ezp&céﬁtlﬁn were bought by peonle devoting part of their currant
cunaumpt1onéeﬁpenditura specifically to buy improved heaith and longer
life, then %here wouid be no reason to adjust measured national 1ncome
for 1mprove$emt5 in health and mortalitv. Az Williamsen raghtly
Argues, Ushér assumes “"that all mortality changes ... arg BHOQENBUS to
the househélﬁ. totally 1ndependent of household investments in health
via the m%u in and  the levei of c {current consumption:
itself,"(19é4:160) Hilliamson 15 wrong, however, 1in asserting that
Yaen anher% does Ushmr admit the possibility that current measured
consumptzmn? influsnces mortality experience” (1984: 162), since Usher

comnsiders eiactly that point on pp. 287-252, whers ke concludes that:

";..I fe=l that the environmental component of nhserved
mﬁrtality rates is a large enough portion of the tmtal that
ﬁhe bias 1 treating mortality rates as though they wers
#argeiy anvironmental need not have a significant impact on
ﬁur results, " (1980:2510.

Nili;amﬁanéarguaﬁ, by contrast, that Usher does not take sufficient

account of “endogenous  househoid response +a whanges in “health
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technology®, Like lower fuel prices offering better food preparation
or warmer residences", or of “"endogenous changes in mortality
attributable to workers’ nvesiment :n health, made possible by
increases in lncome.” (1984:162) For this reason, Williamson does not
consider that the whole of the increase 1n [1fg eupectancy sheould be
used in  adjusting national i1ncome, although he considers that over

time an increasing proporiazen has heen excgenously determinegd.

Similar ocbiections can be raised to all the other adjustments
which bhave been propossd, To the extent that increased leisura has
beer bought by investment in capital eguipment, that improvement 13
already subsumed within ingreasing income. Similarly, as Wiiliamson
suggests, current consumption of fuel may warm houses and thus 1mprove
health. The relative degree of endogeneity and exogensity 1n such
improvements 1is very subjective: while Williamson guotes McKeown and
Record to the epffect that *... change 1n the character of these
infectious diseases, essentially :ndependent of human intervention,
may have bepn responsible for not less than one—fifith and - as a very
rough estimate - for not mere than ore third™ {(of the nineteenth
century mortality dectiner it seems very unlikely that Mockeown and
Record would go to the stake for such precise estimates. (17843164,

guoting 1962:119)

A second cause of difficulty iies in the exitent of double
counting that may be i1avoived when imputations are made for more than
one 1mprovement to welfare. More leisure and less hard work may lead,

for example, to better health and a longer life: impuiing separately



Fage 12

for leisureg, health and mortality changes will, therefore,
considerably overstate the size of the i1mprovement 1n weltare. It 15
nct unreasﬁnable to conclude, in fact, that imputations to natioral

income may be more trouble than they are worth.

Cunvaﬁtisnai measures of welfare do not, howsver, emergg very
well from &is:u%aacns such as this. There are, 11n addition, other
nbjectiun5: to +their use which are, broadly, that spocieties are soO
lacking inghmmmgﬁﬁeitv that eognventional measures of mgan  income  par
capita afé misleading if not useless. It 1s an obvious feature of the
traﬂs%mrmafian @f the Eurppean economies that there have been very
mar ked Eh;nges 1n the extent of 1ncome inequality, measured on a
national béals. in additicn, many Eurppean countrigs have eshibited
marked geographical inequalities, so marked that some historians have
doubted whether mational economis histories have much meaning. [t has
become increasingly temmon, 1n addition, for economin historians to
emphasise fha ipportance of regicnail development, sometimes spreading
Elat et mm¢ or more natiovnal frontiers. As Pollard writes in Peaceful
Congquest his study diverges from work in  the Gerschenkron tradition
and from the

."aimost axiomatic assumption of Berschenkron, Kuznets and
Ethers that ecountries within their poiitical boundaries are
the only units withan which it is worthwhile to consider ths
process of industrialisation.

: tt 1s a major premiss of this study that this process,
bn the contrary, is essentizlly one of regions, wvperating in

a European content and that in the sarly phases, when the
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foundations were heing laid for the industrial

transformation of society, governments were at past
irrelevant, and Ffreguently took a negative part, in a
devefopment whigh drew its main driving force from  outside

the political ang governmental sphera.” {19Bl:vii}

1§ this is so0, conventional measures of mean national income
within national boundaries are of iittie wvalue to the economic
historian. What is requred instead is measures of real income, or
analogous measures of welfare, for the population of defined regiong
o- for other occupaticnal or geographical sub-groups within the
Eurppean popuiation, semetimes within and sometimnes straddling
nattonal boundariss. Conventional national income calculations, which
rely heavily on governmental sources for their statistics and which
must  take account of trade flows as a major item within the nationail

accounts, are ill suited for such purposes.

A traditional answer to such difficulties, indeed one which
pre-dates national income analyvsis, 15 the computation of measures of
the standard of living or welfare pf sections of the population 10 tha
form of measures of real incomes or real wages. Unfortunately, as
generations of ecenomie historians have discovered, such computations
are alsoc fraught with difficulty, principally because of the enarmous
problem of obtaining matching and satisfactorily weighted series of
price and wage ohservations which can be merged to give real wage

indices. Despite the intensive study to which historians have
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subjected the price  and  wage s@rlies for the British industrial
revoiution, | there 1is still no agreemaént on what they show, and the
British Ecoﬁmmlﬁ history profession is about to pmbari on yvet anciher
attempt to ! collect more satisfactory wtatistics (Flimn 1974:; VYon
Tunzeimarn 1979; Lindert and Williamson 1983). Even for Britain in the
late nineteénth century, where the wage and price series compiled by
Fowley and Wood have long been used without much disagreement, Gazeley
has recently shown how simple 1mprovements to their work can
sign;fi:antiy slter the course of real wages during the perioed (1983).
For both peripds, it has proved to be remarkably difficult to obtain
appropriate: price series which reflect what the consumer actually
paid, rather than bulk import prices o wholesale prices within the
home market. Another major problem has been that of taking account of
the fact th%t incomes are typically earned and consumed within the
framewori of the familv. Not oniy is it sextemely difficult to iink
together the i1ncomes of different Ffamily members to compute total
family u'ncc)éne‘F it is alse virtually impossibie to know how consumption
was distributed within the household:; moreover, as the work of Lasiett
and wihegrs has shown, there are many concepiual problems in defining &

typical or average family wnit for such puUrposes. (1972}

To sum up this catalogue of problems, neither computations of the
real wage ;nmr those of national income per head seem easily to meet
Usher 's criterion that they should be mpre than “mere numbers with no
apparant e*fect upor our lives and no status as indicators of progress
towards goals that peopls might want the economy to achieve.® {1980:2)

They give ' us only a most inadequate idea of the impact which the
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transformation of European spciety has hagd wpon the lives [=k3

Europeans.

This is a dispiriting conclusicon. But there has recently emerged
an alternative source of information about the welfarse of Europeans in
the past which will at least supplemgnt, and for some  purposes
replace, the traditionai measures of welfare. This information izes 1n
the milizens of observations held 1n Ewrapean archives of the physical
height of people 1n  the past. It has long been known - both from
arademic study and from common ebservation — that people have been
growing taller, but it has oniy recently becoms clear that that fact

rarries with it much informaticn about their welfare.

Figure i summarises a small part of what is currgntly known about
the changes whith have occurred in the average height of young adult
males 1n  western Europs during the past two hundred yvears. The data,
which have been described in more detail 1in  another paper {Floud
1984), owe much te the work of Marie—-Claude Chamia (19464) but they
have been supplemented herg by other sources and by statistical
analysis., As Figure | shows, the changes :n mean height within Europe
have been substantial, as indeed they have npen in the United States,
Japan and many other countries {(Fogel et. al. 19B3: Greulich 1976:
Eveleth and Tanner 1976; Tanner 1981). But are such changes marely an
historical curiosity or de they contain 1nformation of value to

economic historians?

Judoments on the value of data on historical heights must rest on
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two  foundations. The First 15 the work of contemporary human
biciogiste, anthropologists and social scientists who have
demonstrated the significance of height and its relationship to other
socio—ecanomic indicators within the modern world. The second 15 the
relationship of height measurements to other socip—economice indicators
in the past. The conclusion from the first group of studies can be
briefly stated, although to do so is to summarise an enorscus range of
iiterature;y Eveleth and Tanner’'s boock, for exampie, contains many
hundreds of series of height measurements from the modern world.
Briefly, however, these studies show that height — and i1ndeed other
measures of physical growth ~ are extromely sensitive indicators of
what is hbest called the 'net nutritional status® of the child,
adniescent or adult, considered as individuals and also as members of
an  homogeneous  soocio-economic  group.  Figure 2 shows the pattern of
growth 1in the average height of groups of children {measured
cross—sectionally at each yvear of age) which 1s characteristic of all
human populations — although the height that :s achieved and the speed
with which it is achieved differ betwsen one population and another
and between sub-groups of each population. Humans require anergy, in
childhood and adolescence, ¥for three purposes: body maintenance,
growth and physical effort in work or play. Insufficient esnergy intake
in the form of food and warmth, or the unusual expenditure of energy
1n combatting disease, will affect the ability of the beody to grow, to
work and finally to live, the effects being seen in that order; famine
and  chronic disease will Ffirst affect growth, then diminish the

ability to move and work and finally cause death.
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It must not be thought, however, that growth is affected only in
conditions of famine or chronic disease still characteristic of too
much of our world. Even within rich, developed nations there is &
clear class gradient in growth, in which the upper clasges grow more
rapidly and attain greater height than do the tower sSsocial classes.
Moreover, even within particular  income groups, both physical and
psychological health affects growth, so ithat ‘children grow Less
rapidly, for example, during pericods of institutional care than when

they are cared for within the family.

The net nutritional status — ithe interplay between energy inputs,
health and bodily activity - ean clearly affect a human being only
during the pericd of growth in childheod and adoiescence. Cncocs growth
ceases in early adulthood, the body 1s set 1n the height whith it has
acguired, at least until shrinking ocours 1in late middle and old age.
Yet the factors that have affected growth are so pervasive that their
pffects can still be seen in aduithood: height is, for example, a good
predictor of morbidity and mortality froas heart disease, even after
contreliing for social class  and  1naome. In extreme environments,

mortality has been shown to be highly predicted bv height (Frisdman

1982},

For ail these reasons, physical growth 1n height :s of great
interest to centemporary social srientists and medical researchers.
put, because height represents the net effect of income 1n the form of
the 1intake of food and warmth, combined with the effects of

environment in  the form nf disease, and societal and technologically
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determined reguiremsnts for work effort, it should alse be of great
interest to econtmists and economic  historians  concerned  with
measuring welfare. Figure 1, therefore, represents the incarnation of

ehanges 1n welfare within the bodies of the European populations.

Thig s easy to assert, but it 1s sensible to enguirsg into the
relationship which en:ets between height and more &fraditional measures
of welfare such as those which I have criticised earlier in  this

paper. Three illustrations must suffice.

Firet, Steckel has shown that, 1n the modern world, mean height
i highly correlated with national income and with measures of
ineguality 1n the distribution of that income; table 1| shows s

results. {(1983)

Second, 1 have dempnstrated an equally close relationship between
height, (based on a2 subset ©f the data shown in figure 1), and measuras
of groms domestic product per capita (in real  terms) and infant
mortality in western Ewrope during the past hundred vears. These
results are shown in table 2. It was not possible, becauwse of lack of
data, toc incorporate either measures of anecone inequality or other
environmental variables intoc this historical analysis, but it seems
likely that the dummy variables representing country of measuremgnt
incorporate such effects. (1984) A particulariy interesting feature of
these resulis, when they are compared to those of Stecke!, i1s that the
relationship between natiocnal income per capita and height appears to

vary wvery little over time, when other variables employed by Steckedl
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and myself are held constant. The comparison 1s shown in table A,

Third, in recent studies which are so far unpublished 1 have
shown that & ciear relationship erists in historigal data between
height and socio-eCconomlc status; table 4, for erample, 1% 2
comparisan petween the mean heights of a group of children from ths
London slums in the eariy nineteenth century with a group of children,
the sons of aristperats, gentry and the higher ranks of the army and
navy, who Joined the Rovai Military Academy at Sandhurst. Table 4
sheows that, for example at the age wf 14, the children of the upper
ciasses were about 8 inches (20.0 ¢m.) taller than those from the
London siums. Since we know that the distribution of hewghts at a
given age 15 normal, with a standard deviation of about 2.3 1nches
(6.4 cm.? this allows us to say that ?4.5% of children of the uppsy
classes werg taller than all except ® 57 of children ot tha slums.
This substant:al ciass variation in heights had diminished 1n Rritain
by %he end of the nineteenth century but was still clearly visible
when measured heights were class:ified by social class, as indeed 1t 1s

today.

While these sxamples substantiate the assertion that economists
and  economic  historians should pay attention to height measurements,
it is perhaps not obvious that height data are superior to cther data
as measures of welfare. Why, a sceptic. might ask, should we bother to
collact iarge guantities of height data when the result 1 mereiy Yo
show that average height is highly correlated wiih measurements which

have airzady been made? The advantage of ferght over other meazures of
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Wizl fare 15, howsver, that height measures already 1nciude the esffprts
of  environmental or exegenous nfluences on welfare which are not
inoiuded within conventional measures of income. Thus there is no need

to impute for such influences in the manner of Usher or Williamson.

This statement, which may appear to be making a large claim, is
in fact implicit in the regression analvyses shown 1n tables 1| and 2
and in the analvsis of class differences. For in  table | height is
shown to vary in ciose relation to  the joint variation in gross
domestic product per capita, in ineguality of i1ncome and 1n a2 number
of other environmental variables. In table 2, similariy, height
reflects joint movements in income and i1nfant mortality (used as a
praxy  for health), while the countrv dummies in the equation pick up
other environmental factors. While thess sources of variation opesrate
at & national level, table 4 shows that height is egually usefui as a
discriminator between socisl  and  economie conditions within a
particular societv. In other words, height data are a direct measure
of welfare, much closer to what we think of as walfare or the standard
of living than artificial constructs such as  national income  per

tapita or the real wage.

It is wvery easy, 1in addition, to apply height data as a measure
of weifare to sub-groups of national populations, either on a regional
or on an cccupational basis, since most sources of height data alsc
contain details of place of Birth or residence and of occupation. The
tlata used bv Aron, Dumont and le Roy fadurie, for ewxample, in their

description of the Anthropelogie du censcrit Traneais ., for avample,



contains much more i1nformation than they realised about wvariation 1n
standards of living between departments in France, 1nformation which
is also available in many other records of ronscription  throughout
Eurepe. They calculate, for example, that the conscripts from the
departemgnts of Allier and Landes in 1B19-20 were on average 164.1
cm. (&F.& in.) tall, while those from Nord were 16B.7 cm. {664 1n.0,
neights which correspoend, as tabie 3 suggests, to very different

levels of mean inCcome.

i.ast, herght measures require no adjustment for inflation, while
both measures based on national incoms and measures of real wage are
extremsly sensitive to particular cholces of defiator and to
particular choices of exchange rates for international comparisons. It
15 true, of course, that the exact functional form which relates
neight to its various determinants has stilli he tg be fully specified,
But the number and range of observations of height 1s o great that

the chances of progress i1n this direction are very good.

There are, howaver, several difficulties in wsing height as a
measure of welfare. Usher argued, it wili be recalled, that statist:ics
of wmeonomic growth may be  judged or interpreted "by means of an
analogy between a country and a person: sconomic growth to & country
is like a raise 1n salary to an individual" {1980:27. Haight data
rannot be similarly transiated for two main reasons. First, a country
may pursue poliies which will tend to raise the average height of its
citizens - by 1increasing their income and health or by decreasing

inequality — but such a policy 15 not feasibie for an  dindividual 1n



Fage 22

relaticn to himself or herself, although it may be feasible in
relation to his or ke children. Second, while it 1s ciear from the
fiteratwe of growth that almost all variation in heights betwen
populations is environmentally determined, the same is definitely not
true of i1ndividuals, where genetic or inherited factors account for a
large part of an :individual s heighlt; assessment of an  individoal 's
welfare from his or her height is thus impossible without knowledage of
the heights of parents and siblings. In other words, it 18 very
difficult Lo see height as  an  argument in an  individual wutility
function and, to that extent, height is inferior to such measures as
the real wage, if it were ever possibile to calculate that nmeasure in

the ideal manner.

Height measures also possess the deficiency that, just because
height reflects so mapy infiuences wpon growing children, it mav be
gxtremely difficult to identify Just which change in income or
enviranment has produced a given change in  height. In  addition, a
particular measurement of mean height 0f 2 group of children at a
particular age reflects all the influences upon children from their
birth up to that age; their mean height 1= in 2 sense a summary of
their welfare up to the time they are measured, rather than of their

welfare at that moment in time.

It 15 impossible to claim, therefore, that the measurement of the
heights of European popuiations in the past can entirely settle the
issue of how far their standard of living bas altsred, particularly

since 1t has so far proved to be difficult to find many measursments



Fage 20

1 the past for women, more than haif of the human race. Yet it as
reasonable to claim that height measures do possess very substantial
advantages over measures of welfare which have traditiomally been
estimated and that they do throw much new light on the welfare outcome

of the transformation of the European economy.



TABLE 1. REGRESSIONS OF HEIGHT ON INCOME, GINI COEFFILCIENT, PLACE {OF
RESIDENCE, SEX, ETHNIT GROUP AND AGE.

(Full details of the sources and definition of variables are given in
Steckel, Richard H. "Height and Per Capita Income® Historical Hethods
16,1:5)

Adolescents Adults
Variable Coef+. t wvalus Coeff t value
Intercept 114.0 33.38 160.5 13.99
Log per capita income 3,545 7.5644 3.490 2.223
Bini -8, 260 1.283 -346.74 4,408
Urhan -0, 3083 0,357 -0. 148 0.090%9
Rur-al —-3.392 3.35% ~2.528 1.315
Foor -7 . 968 4.938
Rich 5.483 &. 826
Student 1.225 1.148
Military 2.59%9 1.7463
Female 0.1171 0. 263 —~11.24 14.03
Eurcpean ancestor -4, 852 3.313 -1.170 0. 5754
African ~0. 6789 0.3518
African ancestor —3. 328 2.010 31703 0. 9970
Asian -4.315 4,582 -1.673 G, 6294
Indo-Mediterransan -1.53%1 2.1656 2.321 0.7558
Age 11 5.250 7.968
Age 12 11.11 14£.85
Age 13 16.81 24.80
Age 14 21.43 31.32
R sguared .92
N 163 30
Method s 28LS

Omitted variables are National (i.e. case bassad on a naticnal study
rather than a study of a sub-group), EFuropean and age 10.



TABLE 2. THE DETERMINANTS OF EURDPEAN HEIGHTS, 1BBO-1971.

(Full details of sources and definitiens of variables are given 1in
Floud 1984).

Variable Coefficient t value
Intercept 165,438 227.073
Infant mortality ~(. 020 -5.335
5. D. P. per capita 0. 003 11.050
CDS (Norwavy} S5.018 13. 449
£D& (Sweden) 4,880 14,191
CD4 (Netherlands) 4,507 15.140
£D2 {Denmark) 3.008 9. 4683

€Dt {Belgium), €D3 (France), CD7 (Switzerland), TDi {3920~-1945) and
TDZ (19456-1971) were not significant at the 5% level.

N= &4
Adjusted R squared = 0.%44
Method: OLS, pooled cross—section and time-series data.

Omitted variables: Italy and time period 1B80-1919.




TABLE 3. THE RELATIONSHIP BETWEEN HEIGHT AND PER CAPITA INCOME IN
HISTORICAL. AND CONTEMPORARY DATA. ADULYT MALES.

Hypothetical income Pradicted height in cm. on basis of:
per capita

Steckel Floud 1 Floud 2
150 160.7 Out of range Out of range
250 162.7 Out of range Out of range
500 165.1 1465.0 163.8
1000 167.5 166.4 1466.%
2000 168%9.9 16%.0 169.9
3000 171.4 171.6 17%.7
4000 172.4 174.2 173.0
5000 173.1 Out of range Out of range

Explanation of columns:

Column 1: Hypothetical income is in 1970 U.S. dollars.

Column 2: From Steckel (1983:6) table 3. The prediction is hased on a
national study for a population with European ancestors: the Gini
coefficient is evaluated at the sample mean. The underlying regression
equation utilised the log (base e} of per capita income.

Column 3: Calculated from table 2, assuming a national study four a
Eurcpean population (Italy}; INFM is evaluated at the sample mean.
Column 4: Calculated from a regression model similar to that in table
24y but using the log (base &) of GDP per capita as the predictor.
Adjusted R square was 0.96. The aodel assumed a national study for a
Eurapean population (Italy); INFM was evaluated at the sample msan.



TABLE 4. CLASS VARIATION IN HEIBHTS IN EARLY 19TH CENTURY ENGLAND.

AGE 14
Marine Society Sandhurst

Date Height Date Height

ABE 18
Marine Society Sandhurst

Date Height Date Height

18048 G52.1 1806-13 61.4
181417 53.8 18146-20 &1.8
182628 3&.C 18926-35 61.5
183637 536.5 1835-485 462.0

184547 Sh.2 1846-57 62.1

18048 54.9 1806—-15 63.9
1814-17 S54.4 1816~25 &4.3
1826-28 57.1 1826-35 4.2
1826-28 57.3 1836-45 &3.6

1845-47 57.3 18446-57 4441

Notes:

1. Dates are thuose of recruitment, at the age given.
%2. The heights of Marine Society recruits nave been adjiusted for
truncation, following the method described in Wachter and Trussell

(1982) .

3. A full description of the Marine Society data can be found in Flgud

and Wachter (1982).
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