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THINKING ABOUT THE INDUSTRIAL REVOLUTION

John Komlos *

University of Pittsburgh

My purposeis to conceptuali ze the dynamics of European econamic devel opment
which culminated in the industrial revolution d the eghteenth century. Hitherto the
industrial revolution was considered either as a sudden bregk with the past or asan
outgrowth of processes which began in the Middle Ages or even before. | attempt to
synthesize these two views by arguing that the industria revolution can be thought
of as part of aprocessof econamic development begun centuries, perhaps mill ennia
ealier. Yet these same proceses could give rise to discontinuiti es in the growth of
many econamic and demographic variables during the second Hlf of the éghteenth
century. In thisway | believe that the goparent contradiction between the
evolutionary nature of econamic development which culminated in the industrial
revolution and the manifest discontinuity in the rate & which ouput, the labor force
and ouput per capitagrew in itswake can be resolved. In thisview, the industrial
revolution reed na be thowght of as astructural bresk with the past, but as an
integral part of the emnamic experience of the previous mill enia.*

*The financial support from NICHD National Research Service Award no. 2 T32 HDO7168
from the Center for Population Research is gratefully adknowledged This essay was written
while the author was a postdoctoral scholar at the Carolina Population Center of the
University of North Carolina & Chapel Hill. Comments by Rondo Cameron, Robert Gallman,
E.L. Jones, William McNeill, DouglassNorth on earlier drafts are greatly appreciated.

1 CARLO M. CIPOLLA, The Econamic History of World Popuation, 7th ed.
(Harmondsworth, England: Pelican Books, 1978); Eric L. Jones suggests in The European
Miracle, Environments, Economies, and Geopditi csin the History of Europe and Asia
(Cambridge: Cambridge University Press 1981), p. 225, that industrialization was"... not a
thunderstorm that suddenly arrived overhead bu a growth deeply rooted in the
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From the e@namic point of view the period extending from the Neolithic
agricultural revolutionto the industrial revolution can be ansidered as a unity,
becaise the eonamies were overwhelmingly agricultural throughou this epoch.
The eonamy of hurters and gatherers, which precealed it, aswell asthat of the
twentieth-century industrial world, which foll owed in its wake, can bah be
charaderized by asignificantly different production relationship from that of the
agricultural societies of the intervening mill ennia. In the nineteenth century the
demographic regime was no longer Malthusian and the e@namy was no longer
overwhelmingly agricultural. Moreover, scientific knowledge was applied in eanest
to solve techndogicd and econamic problems. These charaderistics were
fundamentally diff erent from the structure which prevailed during the prior mill enia.
DouglassNorth suggests in this regard that, "the First Econamic Revolution creaed
agriculture and 'civili zation'; the Seacond creaed an elastic supdy curve of new
knowledge which built econamic growth into the system... Both ecmnamic
revolutions deserve the titl e because they altered the slope of the long-run suppy
curve of output so as to permit continuing popuation growth withou the dismal
consequences of the dasscd econamic model" 2
From the point of view of the demographic system, too, the ten mill enia separating
the two revolutions can be mnsidered as a unity becaise popuation growth was
slow and set-bads were frequent. Prior to the Neolithic agricultural revolution
popuation grew at arate of abou .0015 percent per annum. Although this rate was
extremely slow, it neverthelessmeant that popuation doulbed every 60,000yeas.
After the ayricultural revolution popuiation growth increased perhaps by afaaor of
2410 .036 percent per yea, arate maintained urtil the beginning of our epoch.
Theredter growth accéerated again to .056 percent per yea urtil the middle of the
eighteanth century, when it increased by afador of ten.?

past.", Inasimilar vein, Jan De Vries suggests that "... the middle of the nineteenth century—
one might say the beginning of the railway age—is a worthier candidate for the title of
threshold to the @a of universal urbanization..." than "the conventional use of 1800as a
dividing line." European urbanization, 1500-1800(Cambridge, Mass: Harvard University
Press 19849m p. 44."... without the preceding millennial rise of the West, the story of
England'sindustria revolution would have been entirely unthinkable." Daniel Christ, "The
Rise of the West," American Saiological Review, 50 (1985, pp. 181-195. For another study
emphasizing the continuity of economic processesin Europe, seeDavid Herlihy, "The
Economy of Traditional Europe", Journal of Econamic History, 31 (19717), pp. 153-64.

2 DOUGLASSC. NORTH, Structure and Changein Economic History (New Y ork: Norton,
1981).

3 ANSLEY J. COALE, "The History of Human Population," Scientific American, 231 (Sept.
1974, pp. 41-51; JOHN DURAND, "The Modern Expansion of World Population,” in
Thomas R. Detwyler, ed., Man's Impact on Environment (New Y ork: McGraw-Hill, 1971),
pp. 36-49, reprinted from Proceedings of the American
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Moreover, | shal arguethat the Indwstrial Revolution o the @ghteenth century
was an integral part of the gpoch which preceded it, that it grew out of it, and hence
ought not to be seen as a grea discontinuity. North, too, suggests that the industrial
revolution"... was the evolutionary culmination o a series of prior events'.*
Although na reading as far bad as North does into the Neolithic past, Rondo
Cameron's view reinforces the nation d continuity in ecmnomic development. He
argues that events of the @ghteenth century were a onsequence of "along, drawn
out process in nosense inevitable, which scarcdy deservesthe

epithet'revolutionary’."®

The Malthusian Assumptions

| asume that the poch under consideration was esentially Malthusian in the
sense that there was an incessant contest between popuation growth and society's
resource base, which included natural aswell as reproducible capital.® The present
consensusisthat in the pre-industrial world popuation growth was essentially food
cortrolled.” With the capital stock and improved

Philosophical Scciety, American Philosophicd Society, 111(1967), 136-45; John Durand,
"Historicd Estimates of World Population: An Evaluation," Popuation andDevdopment
Review, 3, (1977), pp. 253-96; COLIN McEVEDY and RICHARD JONES, Atlas of World
Popuation History (New Y ork: Penguin Books, 1978; Jean-Noel Biraben, "Essai sur
I'evolution du rombre des hommes," Popuation, 34 (1979, pp. 13-25, p. 23; Robert M.
Schadht, "Estimating Past Population Trends," Annud Review of Anthropdogy, 10 (1981),
pp. 119-40. For several centuries the population growth rate in the western Mediterranean
regions was -0.0013 per annum. McNeill attributes this decline to epidemiologicd disaster.
WILLIAM H. MCNEILL, Plagues and Peoples (Garden City, N.Y: Anchor Press 1976, p.
115

4 NORTH, Structure and Changg, p. 162

> RONDO CAMERON, "The Industrial Revolution: A Misnomer,” The History Teacher,
15(1982), pp. 377-84; Idem, "A New View of European Induwstrialisation," Econamic History
Review, 2d ser., 38 (1989, pp. 1-23.

6 HARVEY LEIBENSTEIN, A Theory of Econamic-Demographic Deveopment
(Princeton, N.J.: Princeton University Press 1954, p. 8; THOMAS R. MALTHUS, An Essay
onthe Principle of Popuation &s It Affeds the Future Improvement of Scciety, (London: J.
Johnson, 1798.

" ROGER SCHOFIELD, "The Impad of Scarcity and Plenty on Population Changein
England, 1541-1871" Journal of Interdisciplinary History, 14 (1983, pp. 26591; RONALD
D. LEE, "Population Homeostasis and English Demographic History," Journal of
Interdisciplinary History, 15 (1985, pp. 635-60; Zvi Eckstein, T. Paul Schultz, and Kenneth
L. Wolpin, "Short-Run Fluctuations in Fertility and Mortality in Pre-Industrial Sweden,"
European Econamic Review, 26 (1985, pp. 295317, Peter Lindert, "English Population,
Wages, and Prices: 1541-1913" Journal of Interdisciplinary History, 15 (1985, pp. 609-34;
PAUL M. HOHENBERG and LYNN HOLLEN LEES, The Making d UrbanEurope,
10001950(Cambridge: Harward University Press 1985,
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land growing slower than popuation, and with techndogicd progress oradic,
rapid popuation growth led to diminishing returns to labour and eventually resulted
in anutritional crisis. Yet popuation tended to reproduce becaise there were long
periods during which the level of subsistencewas above the aiticd level. Inded,
North naed that aslong "as the standard of life was above a cetain level, there was
atendency for man to increase in numbers'. 8

Prior to the industrial revolution the human popuation hed atendency to
increase, but asit did, food ouput per capita eventually dedined because of
diminishing returnsto labour urtil the quantity of nutrients avail able per capita
becameinsufficient to sustain a hedthy and growing popuation. In addition,
exogenols climatic variations affeded food ouput and thereby had an impad on the
nutritional status of the popuation.’ The severity of these dimatic shocks depended
on the degreeto which the nutritional status of the popuation hed aready
deteriorated. " Malthusian pasitive chedks (mortality crises) maintained along-run
equili brium between popuation size and the food suppy. To be sure, not all
diseases are nutriti on sensiti ve, but the devastation wrought by epidemics frequently
depended on popletion densities as well as onthe experience of the society in
deding with previous cdamities. It is true that negative theds, what Malthus cdled
"moral restraint” also played a part in maintaining a balance between the human
popuation and the resource base. These @ntrols, however, were alopted relatively
late in human experience, and were not very effedive in maintaining homeostasis.

Crisesfollowed by periods when human nutritional status was above the level
of subsistencegave riseto cycles. Although the seaular trend d econamic adivity
was ever upward, the g/clestestify to the mntinued existence of the "Malthusian
popuationtrap": popuation could na grow beyondan upper boundimposed by the
resource and capital constraints of the eonamic structure in which it was imbedded.
" The "escape” from this trap acaurred

p. 78 THOMAS MCKEOWN, The Modern Rise of Population (New Y ork: Academic Press
1976.

8 North, Structure and Change, p. 83.

® PATRICK GALLOWAY, "Long Term Fluctuation in Climate and Population in the
Pre-Industrial Era," Population and Development Review, 12 (March 1986, pp.1-24.

10 There is an extensive literature on the rel ationship between mortality and nurition; see
CARL E. TAYLOR, "Synergy among MasslInfections, Famines, and Poverty," Journal of
Interdisciplinary History, 14 (1983, pp.483-501; ROBERT FOGEL, Nutrition and the
Declinein Mortality Since 170Q Some Preliminary Findings," in ROBERT GALLMAN and
STANLEY ENGERMAN (eds.), Long-Term Fadorsin American Economic Growth, Studies
in Income and Wealth, VVol. 51 (Chicago: University of Chicago Press 1987).

Il For a description of the Malthusian dynamics £eH. J. HABAKK UK, "English Population
in the Eighteenth Century," Economic History Review, 2d ser., (1953, pp. 117-33.
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only when the aygregate capital stock was large enough and grew fast enough to
provide alditional sustenancefor the popuation, which thereby overcame the
effeds of the diminishing returns that had hindered human progressduring the
previous mill ennia. After escgping from the Malthusian trap, popuation was able to
grow unchedked. In historic terms, this escagpe @rresponds to the industrial and
demographic revolutions. Through the acamulation o capital, the food-producing
sedor could accéerate production sufficiently quickly to oupacepopuation
growth. Removal of the nutritional constraint, at least for the developed part of the
world, resulted in the popuation explosion.*?

The warrant for using the Malthusian model comes from investigations that outline
the evolution d the popuation and the e@namy during the last thousand yeas.
Numerous gudies document the "incessant contest” between popuation growth and
the society's resource base.™® "Before 180Q the situation developed much as Mathus
had insisted it must: the faster the popuation grew, the faster food prices rose, the
lower living standards fell, and the grimmer the strugg e to exist becane. As
Malthus had postulated, there were indeed long, slow oscill ations in the rate of
popuation growth and in the standards of living".* Overpopuation contributed
grealy to the utter coll apse of the European econamy in the fourteenth century: the
number of Europe's inhabitants siddenly dedined by athird. The plague might have
been the proximate cause of this coll apse, but the epidemic atadked a nutritionally
wedkened popuation. In fad, "in the murse of the thirteenth century... agricultural
yield, tended to fall off (in England as)... |land was neaing exhaustion”. "® In some
places the popuation dedine began well before the

12 THOMAS McKEOWN, "Foad, Infection, and Population," Journal of
Interdisciplinary History, 14 (1983, pp. 227-47; STEPHEN J. KUNITZ, Speculations on the
European Mortality Decline," Economic History Review, 36 (1983, pp. 349-64.

13 MICHAEL M. POSTAN, The Mediewal Econamy and Saiety. An Econamic History
of Britain in the Middle Ages (London: 1972; WILHELM ABEL, Agrarkrisen und
Agrarkonjunktur, 3rd ed. (Hamburg, Germany: Paray, 1978 1st ed., 1935; WILHELM
ABEL, Massnarmut undHungerkrisen imvorindustriellen Europa (Berlin: 1974).

14 SCHOFIELD, "Impadt of Scarcity and Plenty."

15 GEORGE, DUBY. "Medieval Agriculture 900-150Q" in Carlo Cipolla (ed.), The
Fontana Econamic History of Europe, (Fontana Books, 1972, Val. 1, pp. 175220 L.R.
POOS, "The Rural Population of Essex in the Later Middle Ages," Econamic History Review,
2d ser., 38 (1989, pp. 51530; GALLOWAY, "Long-Term Fluctuations,”, p. 20. Climatic
deterioration also hampered population growth: increased frequency of volcanic eruptions,
and adeclinein solar adivity caused a decrease in mean temperatures, and a succesgon of
wet years during the second decade of the fourteenth century contributed to the declinein
agricultural output even prior to the outbresk of plague. C.U. HAMMER, H.B. CLAUSEN
and W. DANSGAARD, Greanland Ice Shee Evidence of Post-Gradal Volcanism andits
Climatic impad,” Nature, (Nov. 20, 1980, p. 230as cited by Mary Matosdan, "Volcanic
Activity and Disease in
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outbre&k of the gpidemic. By the ealy fourteenth century, the poar were dlegedly
dying by the milli ons from hunger.'® Cannibalism was recorded in Grea Britain.
"The stedily increasing overpopuation in the thirteenth century must have led to
malnutrition... The high mortality... can only be explained as the result of prolonged
undernourishment™.”

The expansion d European commerce during the prior centuries, itself related
toincreased popuation size, also contributed to the onset of the plague, because the
introduction and transmisson d the disease depended criti cdly on the frequency of
shipping and the level of urbanization.*® The spreal of the epidemic, too, wasa
function o popuation densities. "Oppartunities for transfer of disease from one
haost to another multi ply with increased human density, so that, if and when the
criticd threshold is surpassed, infedion can suddenly develop into runaway
hyperinfedion”.”® The probable reason that the black death was less verein
Eastern Europe than in the Northwest, was that popuation densiti es there were dso
lower.2®Hence, the fadt that the mll apse of the European popuation at the end o
the Midde Ages occurred at atime when popuation densiti es there were higher
than ever before ought not be cmnsidered acddental.

Y et the relationship between popuation densities and demographic aises
canna be mnsidered in a deterministic way, becaise "there ae some very
considerable examples, lasting over several centuries, of rural civili zations departing

along way from this 'position d equili briun', to return to it gradually later on".2*

Europe 1553:190Q" UnpuHished manuscript, Department of History, University of
Maryland; JOHN A. EDDY, Climate and the Role of the Sun, in ROBERT |. ROTBERG and
THEODORE K. RABB, Climate and History: Studiesin Interdisciplinary History (Princeton,
N.J.: Princeton University Press 1985, pp.145-67.

16 EMMANUEL LE ROY LADURIE, Times of Feast, Times of Famine: A History of the
Climate since the Year 1000(Garden City, N.Y.: Doubleday, 1971), pp.8,12,13.

7B H. SLICHER VAN BATH, The Agrarian History of Western Europe, A.D. 500-
1850(London: Edward Arnold, 1963, p.89.

18rpor ports, the rate of gain of rats would depend on the frequency of arrival of ships...
Persistence of populations of rats would have required frequent arrivals of ships from the
Mediterranean, where rats were widely distributed.” They were present there already in ancient
times. "During Roman times, frequent voyages and large port citi es encouraged the
establishment of rats in Britain and other European countries. But in the early Middle Ages
the decline in shipping resulted in the extinction of ratsin most cities of the north... But the
increase in shipping and the size of ports in Columbian times released an avalanche of rats..."
DAVID E. DAVIS, "Scarcity of Rats and the Black Death: An Ecologicd History," Journal of
Interdisciplinary History, 16 (1986, pp.455-70.

19 MCNEILL, Plagues and Peoples, p. 23; MCKEOWN, "Food," p. 243

20 HOHENBERG and LEES, Mating o Urban Europe, p. 9.

21 EMMANUEL LE ROY LADURIE, The Territory Of the Historian (Chicago:
University of Chicago Press 1979, p.95.
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Moreover, popuation growth tended to be cndLicive to urbanizaion and the
rapid expansion d this part of the popuation krought with it the difficulty of
producing and transporting sufficient foodto the urban sedor. Consider that Rome
had a popuation d 150thousandin 200B.C.; within the next 300yeas, it readed
650thousand.?? The problems of food rocurement given the ayricultural
techndogy of the time must have increased gredly. Pirenne noticed that popuation
growth in the Middle Ages resulted in a"detaching from the land o an increasingly
important number of individuals..."?® Urbanizaionin the M iddle Ages, too, must
have brought with it the intrinsic problem of feeding that part of the popuation
which was no longer onthe land.

Urbanization had many positive dfeds on econamic development, but it also
exacebated the precaious balance between the food suppy and popuiation size At
such a mnjuncture dimatic variation could have apotent effed onthe avail ability
of nutrients. Small changes in weaher condtions could then produce grea
variationsin the food suppy avail able to the urban sedor. Hencethe European
popuation was regularly dedmated, but after the demographic arisis the nutritional
status of the popuation could improve. The livestock avail able on a per cepitabasis
must have increased, which meant that protein intake must haverisen. The
popuation could reproduce and recver once aain to its previous levels.

Marked improvements in the diet: after the blad deah, particularly increases
in the intake of animal protein, brought about arecvery of the popuation duing
the murse of the fifteenth century and production grew correspondngly.?*
Theredter, "the racebetween popuation and production was on again.” Whil e the
recovery of the fifteenth century was quicker than the previous one of the ealy
Middle Ages, by the sixteenth century the

22 |Increased commercialization and urbanization of Europe after the deventh century,
too, procealed at afaster rate than population growth itself. The growth of Pariswas just as
spectaaular as the decline of Rome had been. The Paris population was 20 thousand in the
tenth century; in 1200it was already 110thousand and by 1300was, at 228thousand, the
largest city in Europe. Yet in 1600its population was gill 250thousand. Tertius Chander and
GERALD Fox, 3000 Years of Urban Growth (New Y ork: Academic Press 1974, pp. 302ff,
375

Z HENRI PIRENNE, Mediewal Cities, Their Origins andthe Revival of Trade
(Princeton, N.J.: Princeton University Press 1925 paperbadk ed., 1969, p. 114. Herodotus
pointed to the vulnerability of townsin the Ancient World by stating: "the citi es that were
formerly great have most of them become insignificant, and such as are at present powerful,
were weak in olden time."' DE VRIES, European Urbanization, p. 121; HOHENBERG and
LEES, Making a UrbanEurope, p. 9.

24 CH. DYER, "Changes in Nutrition and Standard of Living in England, 12001500 in
ROBERT FOGEL (ed.), Long Term Changes in Nutrition andthe Sandad of Living (Berne:
9th Congressof the International Economic History Asociation
1986), pp. 35-44.
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"Malthusian scissors' were opening up again. French tithe statistics confirm that the
cdling ongrain ouput readed duing the fourteenth century was not surpassed in
the sixteanth or in the seventeanth century.?® Presumably, the European societies
were not yet cgpable of acawmulating resources quickly enough to emancipate the
popuation from the Malthusian menace

Therapid popuation growth of the sixteenth century culminated in the aisis of
the seventeanth century. The dfea of popuation presaure, however, was no longer
as ®vere s&sit had been in the fourteenth century.?® The plague, however, did strike
some parts of Europe ayain ealy in the century.?’ The eonamies of Germany,
France, Hungary, and Spain were perhaps hurt more by the aisis than those of
Holland and England, which escaped the century relatively unscathed.® The famine
of 1693 one of the worst to visit Western Europe sincethe Midde Ages, "turned
Franceinto a hig, desolate hospital withou provisions'.?® Popuation pressure was
mitigated by such fadors asthe aedion d market channels with East-European
grain markets, which had na existed in the fourteenth century. Preventive hedks
becane more prevaent as a means of keguing popuation growth within manageale
bounds.**The mnclusionisinescapable: in preindwstrial Europe diminishing
returnsto labour often impased an effedive mnstraint on further popuation
growth.®

Although the seventeenth century witnessed the last prolonged demographic
crisisin Europe, in the eéghteenth century, too, aMalthusian crisisthreaened in the
wake of an acceerationin popuation growth. That nutritiona status was
deteriorating is shown by the dedining height of men ban

ZEMMANUEL LE ROY LADURIE and JOSEPH GOY, Tithe and Agrarian History
from the Fourteenth to the Nineteenth Centuries: An Essay in Comparative History
(Cambridge: Cambridge University Press 1982, p. 73. A coding trend in the weather by the
end of the sixteenth century had an urfavourable aff ect on agricultural production. LE ROY
LADURIE, Times of Feast, pp. 9, 21, 58, 158 GALLOWAY, ' Long Term Fuctuations;" LE
ROY LADURIE, The Territory of the Historian, pp. 12, 25, 88.

26| E ROY LADURIE, Times of Feast, p. 90.

2T GEORGE ALTER, "Plague and the Amsterdam Annuitant: A New Look at Life
Annuiti es as a Source for Historica Demography,” Popuation Sudies, 37 (1983, pp. 23-41.

28 NORTH, Structure and Change.

29| EROY LADURIE, Times of Feast, p. 90.

30ED1VARD A. WRIGLEY and ROGER S. SCHOFIELD, The Popuation History of
England 15411871, a Reconstruction (Cambridge, MA.: Harvard University Press 1981).

SL\W.A. COALE and PHYLLIS DEANE, "The Growth of National Incomes," in HJ.
HABAKK UK and MICHAEL M. POSTAN, eds. Cambridge Econamic History of Europe.
Vol. 6, The Indwstrial Rewlution andAfter. Incomes, Popuation andTechndogical Change
(Cambridge, England: 1969, p. 2.
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after midcentury.®? In contrast to prior centuries, aMalthusian crisis was averted in
the @ghteenth century either becaise the eonamy was drong enowgh to overcome
the threa or, asin the Habsburg domains, becaise the cantral authoriti es had
sufficient financial resources to come to the dad of the destitute, and had the
organizational capability to bring about institutional change, a prerequisite to
absorbing the growing labour forceinto the eonamy.*

A certain organizaional sophisticationin dsaster management was needed to
enable the government to avert an impending crisis. Maria Theresia of Austria, for
instance, sent substantial aid to the poverty-stricken of Bohemia during the
subsistence aisisof 1770to 1771 In more badkward courtries the impad of the
crisis was more severe. In Moldavia, for example, threehunded thousand ded of
the plaguein 1770*

RondoCameron hes pointed to the g/cles outlined above & charaderistic of
European eaconamic devel opment, referring to them as logistics because of their
simil arity to the dongated S-shaped curve described by the mathematicd formula
with this name. Popuation grew in ead of these logistics, separated by periods of
dedine or decderation. He suggests that these logistics provide "a mnvenient
framework for a history of European econamic development.” He points to the
phenomenon d diminishing returns becoming evident during the decéerating phase
of eat of the logistics, at which time "condtions of life were becoming
increasingly difficult." Cameron concludes "that mankind hes repeaedly postpored
the Malthusian dilemma by means of techndogicd and intitutional innovations
that have increased the supply of food.." %

Over timethe gycles becane less gvere and o shorter duration. Four hunded
yeas elapsed between the goex of popuationin 200A.D. andthe

32 JOHN KOMLOS, "Stature and Nutriti on in the Habsburg Monarchy: the Standard of
Living and Economic Development in the Eighteenth Century,” American Historica Review,
90 (Dec. 1985, pp. 114961; Idem, "Patterns of Children's Growth in East-Central Europein
the Eighteenth Century," Annals of Human Biology,13 Jan./Feb.1986), pp.33-48. In prior
centuries, aswell, human stature fluctuated with the availability of the food suppgy. HELMUT
WURM, "The fluctuations of average stature in the course of German History and the
Influence of the Protein Content of the Diet," Journal of Human Evolution, 13 (1984,
pp.331-334.

33 JOHN KOMLOS, "Ingtitutional Change Under Pressure; Enlightened Government
Policy in the Eighteenth Century Habsburg Monarchy," Journal of European Economic
History, 15 (winter, 1986), pp.427-482

341n Bengal, ten million people perished through faminein 1769to 1770 JONES,
European Mirade, pp.13929,32.

35 RONDO CAMERON, "The Logistics of European Economic Growth: A Note on
Historicd Periodization," Journal of European Economic History, 2 (1973, pp.14548 Idem.,
"Economic History, Pure and Applied,” Journal of Economic History, 36 (1976), pp.21-22.

199



JohnKomlos

nadir readed in 600A.D. The next apex took another 700yeas to read. The next
cycle was considerably shorter, abou 300yeaslong, from 1300to 1600 The
subsequent cycle lasted abou a century and a half. At last, the downturn could be
averted in the seacond Helf of the @ghteenth century becayse European societies had
beame sufficiently sophisticated to mobili zeresourcesto overcome the threa and
the acomulated cgpital stock was large enough and grew quickly enough to enable
the popuationto grow unhindered. The overall pattern, in which the severity of the
cyclicd downturns diminished over time until they vanished entirely, indicates that
the ability of socioecnamic and pditi cd structures to cope with the rising
popuationincreased slowly urtil the eventua bresthrough of the éghteenth
century.

Capital Accumulation

In addition to the Malthusian demographic regime another important feaure of
the pre-industrial European econamic system was the acamulation o cgpital and
techndogy in thelong run, afegure recently emphasized by E.L. Jones. He referred
to the propensity of productivity to increase slowly but incessantly as "techndogicd
drift".*® Under the mncept of capital one shoud include not only human and
physicd cgpital in the usual senses but also knowledge, broadly conceved, as well
asthe aedion d institutions that improve the dficiency of markets, becaise they
lower the costs of production, shift the production function, and thereby raise
productivity. Jones argues that improvement in the routine alministration o
government and the aedion d alega framework consistently applied isavery
important asped of the long-run European growth record.*” Institutions condtcive
to growth contribute grealy to "the progressand retrogresson o sadeties'.*® Of
course, ingtitutions can also leal to higher transadion costs and to bdtleneds. Y et
the esence of the European experiencein the very long run hes been to crege an
ingtitutional infrastructure which fostered development. Clealy, developing
efficient property rightsis part of thisrecord, since alegal system condicive to
emnamic development is an important feaure of ecnamies that grow.*

Human capital shoud, in addition to educdion, include such gains made by the
human spedes as the increased immunity and resistanceto dsease that were
aquired slowly through reaurrent exposure to disease. When an infec

36 JONES, European Miracle, p. 69.

37 NORTH, Structure and Chancg, pp. 59, 167.

* DOUGLASSC. NORTH and ROBERT P. THOMAS, The Rise of the Western World;
A New Econamic History (Cambridge: Cambridge University Press 1973.

39 Economic organization was getting more dficient not only in early modern times, bot
even duing the long period between the origins of agriculture and the decline of the Roman
Empire. North, Structure and Changg, p. 64.
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tion attadks a popuation previously unexposed to the disease, the epidemic can
asaume Immense propartions; however, many diseases sibsequently produce
antibod es, thereby providing a safeguard against future atads. An exampleis
provided by the dedine of the Roman popuation, which was devestated by the
arrival of smallpox or measles. By the sixteenth century, however, in Europe these
diseases had become childhood diseases which nolonger devastated the popuation
asthey did ontheir first arrival. With the expansion d commerce and European
contad with the rest of the world, the "likelihood d aredly devastating disease
encourter" in Europe was reduced. Increased resistanceto dsease raised labour
productivity and therefore was tantamourt to alarge-scdeincreaein the
acaimulated stock of human capital. One reason why human-cgpital formationin
Africawas more difficult than in Europe was that African popuations had to face a
different disease environment: "many of the parasitic worms and protozoa that
aboundin Africado nd provoke... the formation d antibodesin the
bloodstream”.*°

Capital depredationwas nat an important asped of the European experience
Important comporents of the caital stock, as defined here, include organizaional
know-how, knowledge @ou how to manipulate the environment, and immunity
from certain diseases, which seldom depredated over time. Knowledge does not
diminish by being used, as physicd resources do. "The acemulation in the stock of
knowledge has largely been irreversible throughou historym" observes North, "but
human econamic progresshas not: therise and dedine of... entire dvili zaion, are
certainly indisputable..."** In additi on, Jones has argued that the European capital
stock was quite immune to destruction through disasters, partly becaise
"geoprzgicdly and climaticdly, Europeis quieter than most other parts of the
world".

Of course, one can cite examples of cgpital depredation even in the European
context. Yet Jones's argument isthat in Europe, acamul ation was much more
important than cgpital destruction. In Europe caital was not systematicaly
destroyed, and that is an important way in which it differed from the Orient.*®
Although there were exceptions, the European instinct

4OMCNEILL, Plagues, pp. 3, 12, 23, 223 The drawbadk in conceiving of capital stock
so broadly is that it defies quantification. Y et because of ladk of data, even ordinary,
reproducible capital cannot be measured prior to the @ghteenth century. Hence this problem is
moat: currently, al capital eludes measurement for the period under consideration. To be sure,
some proxies could be constructed to quantify knowledge such as the number of books
printed.

“LNORTH, Structure and Changg, p. 59.

2 JONES, European Miracle, p. 61.

43 |sit amere coincidence that citi es mushroomed in the Middle Ages in areas that had
previously belonged to the Roman Empire, or did the eistence of an infrastructure, evenin a
dilapidated state, lower the cost of European urbanization? HOHEN-
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was to acaimulate, and the pdliti cd and geophysicd environment favoured such
acamulation.

Boser upian Episodes

In contrast to the Malthusian view, some schalars emphasizethe beneficia
effeds of popuation growth by arguing that popuation growth fosters
techndogicd changein the long run.** Popuation growth leads to urbanization,
which fosters the aedion o knowledge.*® Higher popuation densities, becaise
they lower transadion costs, are condirive to the widening of the market, which in
turn leads to market integration and further division o labour. In addition, asthe
market for a product grows enterprises can grow in size, thereby capturing
eonanies of scde and enabling externaliti esto be catured, resulting in deaeasing
average msts for whale industries. Popuation presaure can induce governments to
ingtitute reforms that foster production. Hencein the long run, popuation growth
can be quite condicive to econamic growth.

The European experience shows that popuation growth and econamic growth
were intertwined. During the threemain pheses of ecnamic expansion, in the
Middle Ages, during the sixteenth century and also duing the éghteenth,
popuation grew rapidly. In contrast, during the aisis of the seventeenth century
European popuation dedined or stagnated.

BERG and LEES, Making d UrbanEurope, p. 27. In 1500 71 prcent of European citi es with
apopulation in excessof 10,000 were located in the formerly Romanized world. DE VRIES,
European Urbanization, p. 28. The spread of forestsin Europe in the late fourteenth and early
fifteenth centuries indicates that agricultural capital built up by earlier generations
deteriorated. Y et subsequently it was much easier to clear the forests again than it had been
initially.

44 ESTER BOSERUP, Popuation andTechndogical Change: A Study of Long- Term
Trends (Chicago: University of Chicago Press 1981); JULIAN SIMON, Theory of Popuation
and Econamic Growth (Oxford: Basil Blackwell, 1986; GUNTER STEINMANN, "A Model
of the History of Demographic-Economic Growth," in GUNTER STEINMANN (ed.),
Econamic Consequences of Popuation Change/ in Industrialized Courtries. Procealings of
a Conference on Popuation Economics Held at the University of Paderborn, June 3 1983
Sudiesin Contemporary Econamics, Vol. 8 (Berlin: Springer-Verlag, 1984, pp. 29-49.

45 SIMON KUZNETS noticed that hi gh population densiti es foster the creation of
knowledge. He suggested that "creative dfort flourishesin adenseintellectual atmosphere,
andit is hardly an acddent that the locus of intell ectual progress.. has been preponderantly in
thelarger cities not in the bucolic surroundngs of the thinly settled countryside." SIMON
KUZNETS, "Population Change and Aggregate Output” in Universiti es-National Bureau of
Economic Research, Demographic and Econamic Change in Devdoped Courtries; A
Conference of the Universities-Nationa Bureau d Econamic Research (Princeton, N.J.:
Princeton University Press 1960, p. 329,
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The Synthesis

These threestrands of thought can now be synthesized. Popuation tended
to grow until food suppy became limited or until popuation densities increased
the probability of epidemics given the state of pulic hedth and medicd
techndogy of thetime.

Although a aisis eventually ensued, the incessnt process of caita
acaimulation meant that the European societies facal ead subsequent crisis
with a higher capital/labour ratio than previously. The nutritiona or
epidemiologicd crisis might dedmate the popuation, but the dedine in
popuation censity increased the amount of food available per cgita. Hence
demographic aises were followed by long periods of rising nutritiona status
and popuation growth.

Thus the ocle continued. Popuation growth fostered urbanization,

knowledge aedion and the expansion d the market, but the degreeto which it
could continue was constrained by the availability of nutrients. Because
agricultura techndogy was dowly improving, and because trade was bringing
new agricultural regions within read of Northwestern Europe, ead episode of
popuation growth led to higher popuation densities than ever before. These
episodes fostered the expansion d the market, even if a @isis might ensue. The
cycle of popuation growth, cepital acamulation, market expansion, crisis,
followed by popuation growth again could proceel urtil by the e@ghteenth
century the European societies were sufficiently advanced to break out of the
Malthusian trap.
The indwstrial revolution can therefore be cnceptualized as a bred out of the
Malthusian demographic regime. It was a period d both emnomic and
demographic expansion similar to the ones which Europe had experienced in
prior centuries. The mgjor differencein the @ghteenth century turned ou to be
that a aisis could be averted becaise the supdy of nutrients sufficed to
maintain a growing popuation. This was achieved na only becaise domestic
agriculture was more productive than duing the previous expansionary phase
of the sixteenth century, but also becaise East European and colonia food
supfieswere avail able to agreder degreethan ever before.

Thus this model retains the Malthusian effeds, but superimposes on them
"Boserupian episodes’ during which rapid popuation growth had pasitive
emnamic dfeds. In the meantime caital acaumulation led to slow shiftsin the
production function andto rising labor productivity. Each episode of
popuation growth led to aMalthusian crisis, but ead subsequent crisiswas
faced with alarger resource base, thereby increasing the probabilit y that
eventually the acamulated stock of capital would sufficeto overcome the
Malthusian thred. Although the Malthusian effed dominated duing the pre-
industrial epoch, the Boserupian effed did eventually gain the upper hand: the
Malthusian ceili ng was permanently lifted during the industria revolution.
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Conclusion

This conceptuali zation stresses, as does Jbnes, the importance of the slow but persistent
acaimulation o cgpital through time, which enabled the Europeans to uiti mately
emancipate themsel ves from the Malthusian menace Oncethe food constraint was lifted for
Europeans, popuation growth could procee, leading to further ecmnamic gains; this
processhad important feedbad eff eds. Thus econamic growth becane "self-sustaining”
after the industrial revolution, differing from the experience of the previous upswings only
in that the nutritional constraint was removed and therefore popuation could expand
unhindered by positive chedks. While slow popuation growth hindered econamic
expansion prior to the @ghteenth century, in the nineteenth this was nolonger afador.
Thousands of yeas of very slow eamnomic growth could be foll owed by aperiod o
extremely rapid growth withou a fundamental transformation in the relations of production
and reproduction. Although there was no structural bres in the eonamy, output and per
cgpitaoutput could grow faster for alonger period o time than ever before.

Y et, the saving rate did na need to increase for output to expand exporentialy. For the
eanamy to escgpe permanently from the Malthusian constraint two criteria had to be
satisfied. Firgt, the level of capital stock had to be sufficiently large so that enough nutrients
could be produced or imported to sustain a growing popuation increasingly concentrated in
the urban-industrial seador. Moreover, productivity in the industrial sedor had to be
sufficiently high to enableits products to be exchanged for nutrients through international
trade on favourable terms. Oncethis level of performance was readed, enowgh food could
be obtained to maintain the nutritional status of a growing popuation above the minimum
nealed for subsistence The caital-dil uting effea of popuation growth could be overcome
by arisein the rate & which the capital stock grew, but initialy this was brought about not
by arisein the rate of saving, but through arise in the share of the popuation producing
cgpital. Thusit was extremely important that the @ghteenth century growth in popuation
started from a high techndogicd base and with alarge segment of the popuation already in
the urban sedor.

That the share of the popuation in the cmmercial-industrial-urban sedor must fall
within a aiticd range & the time of escgpe isintuitively plausible. If the share of popuation
in this dor were too large, the foodproducing sedor could na have produced enough
nourishment to maintain the nutritional status of the popuation. If, however, the share of
the popuationin the nonagricultural sedor were below athreshold level, then cepital
could na be augmented fast enough to overcome the caital-dil uting effea of popuation
growth. Oncethese aiticd condtions were met in the eghteenth century, the eonomy was
poised for an escgpe from the Malthusian trap.

In this model the industria revolutionis conceptuali zed as the allmina-
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tion d a processextending badk to the Neolithic agricultural revolution, rather than
asastructural bres with the past. Popuation growth is ®en as having had bah
positive and regative emnamic consequences. On the one hand popuation growth
led to adeterioration d nutritional status and consequently to innumerable
subsistence aises, which temporarily hindered further growth. Y et over time the
cgoital stock was augmented, which became useful to subsequent generations. In
spite of reaurrent setbadks, the nonnurient-producing popuation was able to
expand in the long run predsely becaise eat new phase of popuation expansion
began with a greaer stock of acamulated capital. Hence, over many cycles both
popuation and capital stock increased. Eventually, with the acamulation d capital
and the increase of the share of the popuationin the urban-industrial sedor, the
stock of cgpital grew fast enough to overcome the Malthusian constraints
permanently. The induwstrial revolution was under way. Popuation growth was
therefore the proximate caise of the industrial revolution, but the adievements of
the previous mill ennia were the precondtions for sustaining the eonamic
momentum predpitated by therisein popuation.

Theindustrial revolution d the @ghteenth century, in the words of Davide Landes,
"lifted beyondvisible limits the céli ng of Malthus's positive chedks".** The
industrial revolution, too, like the previous popuation expansions, of the thirteenth
and sixteanth centuries, brought about the beginning of a subsistence aisis.*’By the
eighteenth century, however, the acamulated stock of capital and the rate of
urbanization sufficed to enable the European societies to bres out of the
Malthusian trap and reverse the dedine in nuritional status. While thismodel is
Malthusian, it norethelessall ows the dfeds of popuation growth to be other than
cgoital diluting in the long run. It thereby synthesizes the Mathusian and
Boserupian world views and integrates the industrial revolution into the e@namic
and cemographic processes of the preindustrial world.*® Almost half a century ago,

46 DAVID S. LANDES, The UnboundPrometheus: Technd ogical Change andIndustrial
Devdopment in Western Europe from 1750to the Present (London: Cambridge University
Press 1970, P.41.

47 KOMLOS, "Stature and Nutriti on.”

“8 For other synthesis of the Malthusian and Boserupian ideas £eRONALD DEMOS LEE,
"Malthus and Boserup: A Dynamic Synthesis," in David Coleman and ROGER SCHOFIELD
(ed.), The Sate of popuation Theory. Foreward from Malthus (Oxford: Basil Balckwell
1986); FREDERICK L. PRYOR and STEPHEN B. MAURER, On Induced Economic
Changein Precapitalist Societies,” Journal of Devdopment Econamics, 10 (1982, PP,
32553, WARREN ROBINSON and WAYNE SCHUTJER, Agricultural Development and
Demographic Change: A Generalization of the Boserup Model," Econamic Devdopment and
Cultural Changg, 32 (1984, PP355-66; Gunter Steiman and John Komlos. "Population
Growth and Economic Development in the Very long Run: a Simulation Model of three
revolutions," Mathematical Sccial Sciences, 16 (1988, PP. 49-63; Marc Artzrouni and John
Komlos, "Population Growth through
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Sir JohnHicks anticipated this conceptuali zation d the Industrial revolution when
he noted in an obscure footnote that "...one caana repressthe thowght that perhaps
the whole Indwstrial Revolution d the last two hunded yeas has been nathing else
but vast seaular boaom largely induced by the unparalleled risein popuation

History and the Escgpe from the Malthusian Trap: a Homeostatic Simulation Model," Genus,
41 (1985, pp. 21-39.

49 JOHN R. HICKS, Value and Capital, An Inquiry into some Fundamental Principles of
Econamic Theory (Oxford: Clarendon Press Second Edition, 1939, p. 302
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