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At the end of the middle ages, the urban, manufacturing core of Europe was on the
Mediterranean with an important offshoot in Flanders. The Netherlands was thinly populated,
and England was an agrarian periphery. By 1800, the Situation was largdly reversed. Firg, the
Netherlands and, then, Britain emerged as commercid and manufacturing powerhouses with the
largest urban economiesin Europe. Italy and Spain dipped behind. Only present-day Belgium
managed to remained near the leaders, perhaps because of proximity to the Netherlands.

Explaining this reversd in fortunes has been a centra problem of socid science, and the
literature includes many conflicting hypotheses. This paper attempts to give an integrated
assessment of g, in paticular:

1. population

Population can function in two ways to explain socia and economic change in early
modern Europe. Firg, changesin the land-labour ratio can explain changesin rea wages and
land rents. These changes, in turn, may affect other aspects of economic life like the extent of
serfdom or proto-indudtrialization. Second, different demographic regimes may affect
development by changing population growth and income levels. Hgnd (1965) has identified
differences in marriage patterns that suggest that western Europe exhibited Mdthus' preventive
check, while eastern Europe may have been an example of the positive check modd. Higtorians
of the ' European Miracle€ have argued that just such a difference accounts for Europe’s lead
over Asia (Jones 1981, Blaut 1993, pp. 128-35). Perhaps, it accounts for the advance of
northwestern Europe as well (Weir 1984)?

2. enclosure

Modernization of traditiona rurd society isalong standing explanation of northwestern
Europe' slead. The English enclosure movement is the inspiration for thistheory. Liberas have
emphasized that enclosure replaced commund property with private property, which they regard
asmore ‘efficient’ ance it moretightly digned the interests of farmers and landlords with the
results of their decisions (North and Thomas 1973, Hardin 1998). Marxists have emphasized
that the three tiered socia structure--landlords, tenant farmers, and landless |abourers--that
emerged in the eighteenth century and that seemed to accompany enclosure was a‘ capitaist’
arrangement that forced farmers to innovate since high productivity was the only way to pay
their landlords and their workers?

3. empire

The English and the Dutch were both winnersin the early modern scramble for Empire,
and that successisthe ingpiration for the Imperid theory of economic development. Marx
developed thistheme as well as the agrarian argument. The role of empire as a source of capita
and amarket for manufactures has since been emphasized by ‘world system theorists' like
Walergtein (1974-91), Arrighi (1994), and Frank (1974, 1998). Acemoglu, Johnson and
Robinson (2002) aso emphasize the importance of Asian and American trade..

Van Zanden (2002) has argued that the Netherlands was aready advanced in 1500, and
that view is supported by its rdaivey high agriculturd productivity and urbanization (Table 1,
Figures 2, 6-8).

2See Brenner (1976), for instance, and the spirited debate in Aston and Philpin (1985).



4. representative government

Eighteenth century liberals contrasted the absolutism of France with England’s “mixed
monarchy” and the condtitution of the Dutch Republic. Representative indtitutions were aleged
to be economically superior, as evidenced by lower interest rates in England and the Netherlands
compared to France. These arguments have been restated by recent theorists like North and
Weingast (1989) and De Long and Schlefer (1993), who dlege that absolutist kings
expropriated property and raised taxesin ways that discouraged business enterprise.

5. technology

Theorigts have long emphasized that continuous technologica progressisthe only basis
for sustained economic growth (e.g. Jones 1998). The relationship between the scientific
revolution of the seventeenth century and the industrid revolution has been long discussed, and
their relationship has been recently probed by Jacob (1997) and Mokyr (2002), who argue that
northwestern Europe benefitted from an *indudtria enlightenment’ (in Mokyr’s phrase) and
England, in particular, benefitted from a didtinctive scientific culture that led to economic
advance. But can we measure technologica performance and assess its contribution to
economic growth?

6. literacy

A fina candidate to explain success was the spread of literacy. When Gutenburg
invented movegble type in the mid-fifteenth century, less than 10% of adult Europeans could
sgn their names. By 1800, the proportion was higher everywhere, and it exceeded hdf in the
economic leaders. Much recent theorizing has emphasi zed the importance of education and
human capita accumulation for economic growth, so it makes sense to probe itsimportancein
earlier years. Was aliterate population the seed bed for economic expansion?

The importance of these devel opments have been extensvely debated, usudly in terms of
internal coherence. The enclosure argument, for instance, has been called into question by
historians who have denied that enclosure led to much agricultura productivity growth 2. The
empire argument has been attacked on the grounds that the extra-European markets were too

3Comparisons of open and enclosed villages and large and small farms find that the
England' s peculiar rurd ingtitutions made little contribution to productivity (Allen 1992, Clark
1998). Likewise, studies of share cropping in southern Europe and the Mestaiin Spain find them
to have been more efficient than Liberds and Marxists have thought (Hayami and Otsuka 1993,
Hoffman 1996, Nugent and Sanchez 1989, Smpson 1995). Internationa comparisons aso cal
the importance of ‘modern’ inditutions into question: The open field farmers of northeastern
France achieved wheet yidlds that were on a par with those of enclosed farmersin England
(O'Brien and Keyer 1978, Allen and O’ Grada 1988). And the farmers who accomplished the
Dutch agriculturd revolution were mainly owner-occupiers rather than the capitaist tenants of
great estates (De Vries 1974).
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small to matter as were the profits earned on davery and colonid trades* The representative
government argument has been disputed by those who assert that France did not have
particularly high interest rates or taxes. Recent research has downplayed the importance of
technological progress and literacy in explaining the British industrid revolution.

This paper takes a different gpproach to assessment by estimating a five equation
smultaneous equation model of European development. The modd explains five variables-the
population, the wage rate, urbanization, agricultura productivity, and the proto-industrial
revolution. It is estimated with an aggregate data set for Europe from 1300 to 1800. The units
of observations are countries a roughly century intervas-—-e.g. Spain in 1400, Spain in 1500,
Poland in 1750, etc. The countries are defined in terms of post-World War 1l boundaries and
include England & Wales, Belgium, France, the Netherlands, Spain, Italy, Germany, Poland, and
AustriadHungary/Czechodovakia. The yearsinclude 1300, 1400, 1500, 1600, 1700, 1750, and
1800, dthough observationsin 1300 are available only for England and Itdy, while the
Netherlands does not enter the data set until 1500.

A very serious issue is whether countries are gppropriate units of analysis. One question
is whether they were homogeneous enough. Wasthere an ‘English’ or an ‘Itdian’ wage, for
instance? In many respects, the countries were interndly heterogeneous, and | represent them
with averages. However, if world empires or agrarian indtitutions were powerful enough to
remake societies, their effects should show up in the average experience of the nations
concerned. And they do.

A second question is whether the same modd fits al countries; in particular, does a
single, five equation modd summarize the variety of development experiences seen in early
modern Europe or do we need specific, different models for each country to capture the
divergent paths of development on the continent? The surprising answer isthat one mode does
fit dl, and it indicates why some countries were more successful than others.

Success and Failure

We can digtinguish the successful from the unsuccessful economies by three
indicators—+ed wages, economic structure, and agricultura productivity. These require
discussion since they are the axes around which the present anadlysis is constructed.

Incomeis fundamenta and is best measured by the red wage® Figure 1 plots red wages

“The debate isenormous. A few relevant works showing the diversity of approaches
includes Williams (1994), Wadlerstein (1974, 1979), Frank (1978), Findlay (1990), Darity
(1992), Engerman (1972, 1998), Thomas and Bean (1974), O’ Brien (1982, 1999), O'Brien and
Engerman (1991), and O’ Brien and Prados de la Escosura (1998). Morgan (2001) is asurvey of
some important aspects.

*Maddison (2001) has estimated GDP per head for many countries in the early modern
period. Some of his estimates concur with the usua view of the period. Thus, he shows Italy to
have had the highest income in Europe in 1500 and to show little growth from then until 1820.
Likewise, the Dutch Republic and the UK show considerable growth between 1500 and 1820
and are the two richest economies then. More problematic recongtructions include Spain, which
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for leading European cities and highlights the differences in performance between regions. In

the fifteenth century, wages in northwestern Europe were dready higher than elsawhere on the
continent, but the advantage was comparatively smdl. A large gap emerged by 1750. Thiswas
not because of advance in the north but rather because real wages collgpsed in central and
southern Europe. Figure 1 shows the drop for Vaenciaand Vienna. Similar declines occurred
in other citiesin France, Spain, Itay, Germany, Audtria, and Poland. Conversely, the red wage
in London showed ups and downs, but the trend was stable in the long run. Red wagesin
Antwerp and Amsterdam likewise showed little trend from 1500 to 1800 (Allen 2001). Roughly
gpeaking, real wages were congtant in the leading cities of northwestern Europe between 1500
and 1750, while they were haved e sewhere on the continent.

Concentration on the red wage aso links economic success in early modern Europe to
one of the great divides of human history-the escape from the Mathusian trap. Europe took its
first stepsin that direction between 1500 and 1800. Previoudy, if an economic expansion raised
the standard of living of the mgority of the population, their good fortune was unsustaingble
since the better living conditions induced an increase in population that eventudly drove the
standard of living back to its earlier value (Abel 1980, Le Roya Ladurie 1974, Postan 1950,
1975, Wrigley and Schofield 1981). The economic expansions of the Dutch and English,
however, were sustained for centuries without serious fals in the standard of living. Thiswas
not because fertility was restrained; on the contrary, these countries had the most rapidly
growing populationsin Europe. The secret to their success was maintaining even more rapid
growth in their economies (North and Thomas 1974). The problem of combining economic
growth and stable living sandards was solved for the first time by vigorous economic expansion
rather than by demographic restraint.

The economies that achieved high wagesin 1750 were aso the ones that experienced the
most rapid Structura change. Table 1 shows the digtribution of the population in mgjor
European countriesin 1500 and 1800. At the end of the middle ages, Itdy, Spain, and present-
day Belgium were the leading economies, and they had the smallest fractions of their
populations in agriculture and the largest urban shares. Elsawhere, about three quarters of the
population was agricultura--a proportion Smilar to that in most less developed countries early in
the twentieth century--and the urban population was correspondingly smdl.

It isussful to distinguish four groups in analyzing changesin the early modern period.
England was undoubtedly the most successful economy with adrop in the agriculturd share of
the population to 35% and arise in both the urban and “rura nonagricultural” shares. The laiter
corresponds to the “proto-indudtria revolution,” which involved the expansion of manufacturing
(particularly textiles) in smdl villages organized in the putting out system (Menddls 1972).
Begium and the Netherlands experience asmilar transformation with agriculture dropping to

was arapidly growing economy in this period, according to Maddison’s figures. Discrepancies
like this emphasize that GDP estimates for the early modern period must be treated with greet
caution. Even for the early nineteenth century, the calculation of GDP per head is fraught with
difficulties. Thus, Maddison (1995) and Prados de la Escosura (2000) agree that Britain had the
highest income in Europe in 1820, but they disagree sgnificantly about the income of the USA.
Maddison putsit below Britain's, while Prados puts it above. The differences in ranking reflect
difficultiesin deflation, for which there are no Smple solutions.
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49% and 41% of the population, repectively, in 1800. Spain and Italy showed little changein
economic dructure, and, indeed, much of the growth in northwestern Europe was at their
expense as key indudtries like woolen textiles reocated from the south to the north. Findly,
France, Germany, Audtria, and Poland experienced only modest structurd transformation. The
amdl declinein the agricultural share was reflected in rura manufacturing rather than in the
growth of cities. While historians of proto-industry have often been enthusiastic about its

devel opment potential--hence the term--it was as often associated with economic stagnation as
with advance (Coleman 1983).

Agricultura productivity isathird indicator of economic successin the early modern
period. Animmediate reason why England and the Netherlands could reduce the fractions of
their populations in agriculture was because the productivity of farmers and cultivators increased
subgtantialy between the middle ages and the nineteenth century. Output per agriculturdist was
high in present day Belgium during the middle ages and remained high through 1800. England
and the Netherlands were the two countries to have agriculturd revolutionsin the early modern
period: English and Dutch labour productivity was low in the medieva period but closed the gep
with Belgium during the seventeenth and eghteenth centuries (Allen 2000). Roughly the same
was true of total factor productivity?, as shown in Figure 2. Rising agriculturd efficiency
contributed to economic development by providing food, wool, and flax to support the
nonagricultural economy, by releasing labour for manufacturing employment, and by providing
asurplus that could finance investment or sustain the conspicuous consumption of the
aristocracy and state.

Modding Progress and Poverty

In explaining economic development, we must distinguish between the explanatory
variables and those that are explained. The model devel oped here explainsfive
variables—population, the redl wage, the urban and proto-industria shares of the population, and
agricultura productivity. They are endogenous variables; each influencesthe other. A
productive agriculture, for ingtance, promoted large cities, while urbanization induced
agriculturd productivity growth. The view of development is, thus, one in which living
gtandards, urbanization, proto-indudtriaization, and agriculturad revolutions were mutualy
reinforcing. Neither was a prime mover pushing dl of the others forward. Thesefive variables
aredl ultimady explained by other variables in the mode—the enclosure of the open fidds, for
ingtance, and the establishment of world empires. Other prime moversinclude the literecy rate,
a productivity variable indexing the growth of competitive advantage in the new draperies,
previous levels of urbanization, the land-labour ratio. The modd contains five equations to
explain the five endogenous variablespopul ation, the red wage, the urban and proto-industria
shares of the population, and agricultura productivity—in terms of the other variables.

The modd works as arecursgve sysem. In each time period (century), four equations are
solved to determine four endogenous variables-the red wage, the urban and proto-industria
shares of the population, and agriculturd productivity—in terms of the exogenous variables and
the population. Figure 3 isaflow diagram that showsthe logic of this solution. The diagram

®The cdculation of agriculturd TFP is explained in Appendix I.



6

shows the links between variables that emerge as important in the Satistical andysesto be
discussed: many more links were examined but failed to be gatisticaly or higtoricaly
sggnificant. The four endogenous variables are shown in rectangles and the exogenous
(explanatory) variables are shown in circles. The endogenous variables influenced each other in
many ways. Higher urbanization, for ingance, led to higher agricultura productivity. Causation
worked in the opposite way aswell with higher agriculturd productivity increasing the share of
the population living in cities. In the modd developed here, agriculturd and urban revolutions
are both a cause and a consequence of economic devel opment.

Population change links successive solutions of the modd summarized in Figure 3: once
the modd is solved for one period, the implied wage and urbanization rates are used to project
population forward to the next period. The process is then repeated as the modd is resolved to
determine the wage, urbanization, agricultura productivity, and proto-industry for the new
period. Urbanization was dso a saf-perpetuating process that links one smulation period to the
next.

Figure 3 shows the varigbles that were ultimately causd, and their influence is what
would be expected on generd grounds. | review themin turn.

Land-labour ratio

The standard explanation for faling rea wages in the sixteenth and seventeenth centuries
is population growth in the context of afixed supply of natura resources (Abd 1980, Le Royd
Ladurie 1974, Postan 1950, 1975, Wrigley and Schofield 1981, Wrigley 1988). This
diminishing returns effect is confirmed in the present modd. Here the natura resource baseis
measured by agriculturd land, T, inthe 1950s. While there were improvementsin the qudity of
land over the period, the total did not changein most cases.” The labour force, L, isindexed by
the population, and | use Bairoch’s (19883, p. 297) estimates, which are generdly taken from
McEvedy and Jones (1978).8 The land and population estimates supposedly apply to post-World

"Land isthe area of agricultura land as given in the U.N. Food and Agricultura
Organization, Production Y ear-Book, 1958, Vol. 12, p. 3. (Figuresfor England and Wales are
taken from Stamp 1965, p. 30. The corresponding figures for the U.K. agree with the FAO'S))
Agriculturd land includes cropped land, meadow, pasture, and rough grazing, but not forest.
Thistota istreated as a constant for each country from 1300 to 1800. Certainly, the quaity of
land was improved by draining, irrigating, etc., and the intensity of land use consequently grew.
Nevertheless, the extent of land in the 1950s defines the potentia resource base. For instance, in
England and Wales, between 1688 and 1960, there was a reduction of rough pasture (called
‘waste and common’ by Gregory King) and a corresponding increased in improved farm land,
but the tota land available for agriculture remained the same according to King and the recent
estimates. Cf. Allen 1994, p. 104 and Stamp 1965, p. 30.

8However, Bairoch reports figures for the U.K. rather than England and Wales.
Population totas for that Kingdom were taken from Hatcher (1977) and Wrigley and Schofield
(1981, p. 528-9). | followed Wrigley and Scholfidd's (1981, p. 566) lead in increasing their
esimates for England (excluding Monmouthshire) by 6% to include Waes. The adjustment is
rough but agrees with de Vries's (1984, p. 36) figures.
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War 11 boundaries. Dividing agriculturd land by the population gives the land-labour ratio T/L.

Technology

The productivity record of early modern manufacturing was mixed; however, some
important advances were made in textiles, which were the most importance products of the age.
These improvements affected growth through trade.

The commercid revolution of the saventeenth century was an intra-European affair, and
the changing locus of textile production was centra to it. In the middle ages, woolen cloth was
produced in the cities of Italy and Flanders and exported across the continent. The English were
aso successful in exporting heavy broadcloths. By the sixteenth century, the English and the
Dutch were beginning to make the ‘new draperies which were light worsteds. These were
patterned after Itdian fabrics. The northern imitations were so successful that English and Dutch
exports drove Itdian producers out of businessin the seventeenth century (Rapp 1975, Harte
1997). New manufacturing industries were established in East Anglia and the Low Countries.
The Norwich industry was arted in the middle of the sixteenth century by Hemish refugees,
athough it drew on an earlier craft tradition (Munro 1997, Holderness, 1997, Martin 1997). At
the end of the seventeenth century, about 40% of England’ s woolen cloth production was
exported, and woolen fabrics amounted to 69% of the country’ s exports of domestic
manufactures (Deane 1957, pp. 209-10, Davis 1954, p. 165). Wool was even more important for
London. The new draperies flowed out of the capitd: Cloths amounted to 74% of London's
exports and reexports in the 1660s (Rapp 1975, p. 502) and made a large contribution to the
growth of that city.

Productivity growth in textiles can be measured with prices. Figure 4 plots an index of
input prices (ageometric average of the price of wool and the wage rate) divided by the price of
cloth. There was no growth in efficiency in the production of traditiona woolen broadcloth for
the entire early modern period, while productivity rose 70% in the new draperies from the
inception of production until they became established in the 1620s. Since the English and
Italians were paying Smilar wages and were buying wool and sdlling cloth in the same markets,
their efficiency was smilar before the invention of the new draperies® The rising efficiency of
English worsted production compared to traditional woolensis, thus, dso indicative of the
increas ng advantage enjoyed by northern European worsted producers vis-a-vis the Itdians.

Enclosure

The enclosure of the open fields and commonsiis the most well known aspect of the
English agriculturd revolution, and it is measured by ENCL, the proportion of land enclosed.
England is famous as the only country that had an enclosure movement in this period, but it was
not the only country with enclosed farms. Indeed, there was considerable variation in the
fraction of land enclosed as shown by amap drawn up by Pounds (1990, p. 335). For countries
besides England, the fraction of land enclosed is taken from this map; for England, where the
proportion grew over time, Wordi€' s (1983) estimates have been used with dight adjustment to

°The cloth market was highly integrated, for, as Munro (1997, pp. 82-3) reports, the cost

of shipping woolens between the North Sea and Mediterranean ports was 15% of their value and
often less during the fourteenth century.
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meaich the datesin the data sst. Including ENCL in cross-nationa regressons explaining
agricultura productivity provides afocused test of England’s most digtinctive rurd ingtitution.

Intercontinental Trade volume

Some countries were successtul in the race for empire, while others were not. Spain
seized avadt empirein Latin America and the Phillippines, England acquired much of north
America, some rich sugar idands in the Carribean, and Bengal, the Netherlands conquered
Indonesia, the origina Spice Idands and Surinam, and France had important possessionsin
North America, the Carribean, and India. Portugd had a substantiad empire in Brazil, Africa,
and South Asia but is not in the data base anadlyzed here. The other European countries were not
in the running.

The effect of empiresis measured by TRADEPOP, the volume of nonspecie trade per
capita® All of the countries were mercantilist and tried to reserve trade with their colonies for
their nationals. The experience of the Dutch is the exception that provesthe rule. They were
highly efficient in shipping and the closest to free traders in the Atlantic economy (but not in the
Asan). However, the Dutch were squeezed out of most Atlantic colonid trade by the
regulations of the English, French, and Spanish. Only in times of war could the Dutch make
much headway (De Vries and van der Woude 1997, pp. 476-9). Many factors affect trade
volumes, but the experience of the Dutch shows the primary of paliticsin this period, which is
why trade is treated as an exogenous measure of imperia advantage.

It should be noted that trade volumes are measured exclusive of shipments of gold and
dlver. This affects the measurement of Spanish trade where bullion was the main cargo. While
the Dutch and, especidly, the English empires offered trade and markets, the Spanish may have
been too successful in generating loot: The gold and slver from the American inflated prices and
wages in Spain rendering much manufacturing unprofitable (Hamilton 1934, 1936, 1947,
Drelichman 2002). The effects of the Spanish empire are tested in some specifications by
including adummy varigble SPANEMP.

literacy

The early modern period saw the invention and spread of printing with movegble type, an
increase in book publishing, and a concomitant rise in the ability to read and write. The
proportion of the population that could Sign their name has been established for mogt parts of
Europe in the seventeenth and eighteenth centuries, and that fraction provides a rough indicator
of literacy (Table 2). Datafor 1500 are less satisfactory, but literacy was clearly far lower no
meatter how they are processed. Literacy increased in al parts of Europe during the intervening
three centuries, but especidly in the north where economic growth was most pronounced.
Casud speculation suggests that the ability to read and write contributed to technologica
progress, and this opinion draws some strength from the studies of twentieth century economic

9Trade volumes were derived from Deane and Cole (1969, p. 87), Levasseur (1911, vol.
I, p. 518, Val. II, p. 20-2, 94-6), Haudrere (1989, Vol. 4, p. 1201), Villiers (1991, p. 211), De
Vries and van der Woude (1997, pp. 393, 445, 460, 474, 478), Garcia Fuentes (1980), Morineau
(1985, pp. 267, 494), Hamilton (1934, pp. 33-4), Fisher (1985, pp. 67-8, 1997, pp. 164-70, 201-
6).
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growth that identify schooling and human capital asimportant causes'* Could the same have
been true of the pre-industrid economy? The answer gppears to be ‘no’ which iswhy literacy
does not appear in the flow diagram in Figure 3.

absolutism

European palitica systems varied enormoudy from 1300 to 1800. | have followed the
classfication of De Long and Schieifer (1993) who have distinguished ‘princes (absolutist
monarchs) from more representative and other systems. Medieva Itay, the Dutch Republic, and
eighteenth century England were the classic ‘representative’ states. Mogt of the rest were
absolutist ‘ princes 2.

Del_ong and Schliefer did not categorize Poland, but it is necessary to do so for the
present analyss. Poland is an interesting case, for its government was representative with an
exceptionaly wesk monarch up until its dismemberment, which was completed in the 1790s.
Before 1800, | have put Poland in the ‘nonprince’ category. In 1800, | have assigned it to the
‘prince category, for Russia, Prussia, and Audtriawere al absolutist states.

modeling success

Five equations explain the five endogenous variables-the red wage, agricultura
productivity, urbanization, proto-indugtridization, and the population. Since the first four
equations comprise a S multaneous system, they are estimated by two stage least squares
(instrumenta variables). The instruments are dl the exogenous variables in the modd--LNTL,
TRADEPOP, SPANEMP, ENCL, ENG18, LIT, MANPROD, PRINCE, LNURBLG, and the
congtant. All equations are exactly or over identified by the order condition. | begin with the
four equations solved smultaneoudy in each time period and then consider the equation
explaining population growth.

Wage eguation

The wage equation is key, for the divergence between north and south is ultimately a
question of labour income. Figure 5 defines the problem. D isthe demand curve for [abour in
pre-indudirid society. Since the land areais fixed, diminishing returnsimplies thet alarger
population can be employed only if the wage fdls. For that reason, the demand curve dopes
downward. S representsthe supply of labour, which is shown as indagtic (equivaent to the
population) for smplicity. With Sat alow levd, the wageishigh a w. In most of Europe, the
population expanded between 1500 and 1800, and the wage fell from w to w; aswas shown in
Figure 5. In the successful economies, however, the story was different. There the demand
curve for labour shifted to the right (to D,) in step with the population growth. As aresult, the
wage remained a w. Thekey question in early modern economic history iswhy the demand
curve for labour grew in afew countries and remained congtant in the rest. Answering that

"The discussion is voluminous and runs from Denison (1962) to Barro (1997).

2Implicitly, they have categorized Napoleon as aprince, and | have followed that lead,
S0 Francein 1800 is put in the *prince’ category. Likewise, the Netherlandsin 1800 are
classfied the same way since the country was a dependency of France.
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question will explain the great divergence in incomes that occurred in the early modern period.

The demand curve in Figure 5 shiftsto the right if capita per worker increases or
efficiency rises. Themodd can be implemented empirically by choosing proxies for these
variables. Regresson 1in Table 3 provides a basic specification in which the wage*® depends on
two variables indexing efficiency and capita per worker--the logarithm of agriculturd total
factor productivity (LNAGTFP) and the log of the urbanization rate (LNURB)--as well as on the
log of the land-labour ratio (LNTL). The latter captures the fal-off in productivity as population
presses more heavily on the resource base. This effect explains the downward dope of the
demand curvein Figure 5. The coefficients of al variables are positive and satigtically
sgnificant, as expected, and the equation fits the data reasonably well.

More variables were added to the basic regression in other specifications. Regresson 2
contains PRINCE, a dummy variable equaling one for absolutist monarchies. Its coefficient is
negative but very smdl and satisticaly inggnificant indicating thet absolutism had anegligible
impact on the demand for labour. Regression 3includesLIT (the fraction of the adult population
that could sign its name), TRADEPORP (intercontinental commodity trade per capita), and
LNPROTO (the fraction of the population in rurd, nonagricultura activities). None of these
varigbles was satigticaly significant. It is particularly important that neither representetive
government nor literacy was a variable shifting the demand for labour to the right.

agricultura productivity equation

There are two gpproaches to explaining the growth in agriculturd productivity. The
traditiona view, discussed previoudy, attributes agricultura revolutions to the * modernization’
of rurd indtitutions. This gpproach, however, has been called into question by the micro sudies
that have shown that rurd inditutions did not influence efficiency. If agrarian ingtitutions,
which limit the responsveness of agriculture to new opportunities, do not explain why some
countries were more productive than others, then differences in the challenges faced by
agriculture may explain the differencesin performance. The second gpproach attributes high
agriculturd productivity to the growth of the nonagricultura economy. Large cities and rurd
indugtries increased the demand for food, flax, wooal, leather, and labour thereby providing an
incentive to farmers to modernize their methods. VVon Thunen noticed that agriculture was more
intensive near cities, and the second gpproach generalizes that observation into atheory of
agricultural development (Grantham 1978, 1989, Campbell 2000, pp. 411-440). The growth of
the nonagricultural economy may, thus, explain agricultural productivity.

This paper measures the relaive importance of agrarian inditutions and the

13The wage is the daily wage of a craftsman converted to the constant purchasing power
with an inter-nationd, inter-temporary consumer price index. The sources of most wages,
prices, and the consumer price index are described in Allen (2001). The series for southern and
northern English towns are not described in Allen (2001). The former is the Phel ps Brown and
Hopkins (1955) series; the latter is from Woodward (1995, pp. 250-75). The Y ork serieswas
used for the fifteenth through seventeenth centuries, but it did not differ materidly from any of
the other, northern series. For the eighteenth century, Gilboy’s (1934, pp. 283-7) Lancashire
wages were used. All of the English wage series were deflated with the same consumer price
index.
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nonagricultural economy in raising farm efficiency by incdluding indicators of both in the

datistical modd. In Table 4, regresson 1, agriculturd total factor productivity is regressed on
LNURB, LNPROTO, and LNWAGE. They areindices of the growth of the nonagricultura
economy. All have postive and Satistically sgnificant coefficients. Larger vaues for the first
two variables indicate greater demands on agriculture for food and fibre, while higher wages
provide an incentive to shed low productivity jobs or to increase efficiency in other waysin
order to generate enough net income to keep the farm labour force from migrating to the city.
Regresson 1 substantiates the view that alarger nonagricultural economy induced an increasein
fam efficency.

Therole of agrarian inditutionsin limiting the response to these demands is ascertained
by including two additiond variablesin equation 2-4. Thefirst is ENCL, the fraction of land
enclosed. Its coefficient was usudly about .18. ENCL was Satidicaly sgnificant at about the
15% leved, which islow by most sandards. There is, however, much to be said in favour of the
coefficient. The value of .18 impliesthat the tota factor productivity of enclosed farms was
18% higher than that of open fields. If rent accounted for one third of revenues, then enclosure
would have boogted rent by 64%, e.g. arise from 12 shillingsto 20 shillings per acre. This result
is congstent with rent differences like those observed in some digtricts in the south midlands
(Allen 1992, p. 172, 1999) but a bit higher than Clark’s (1998) recent findings. Arthur Y oung
would have been enthusiagtic about the regression coefficient, for it is close to the doubling he
often spoke of. Despite the low t-ratios, ENCL will be included in the modd both as atribute to
Y oung and to make sure that enclosure gets its due.

The second variable representing agrarian inditutions was ENG18, adummy varigble
equaing one for eghteenth century England. At thistime, England' s distinctive agrarian
ingitutions—its great edtates, large scale farms, and landless |abourers--reached their fully
developed form. If they mattered, presumably, they would have pushed English efficiency
above the level implied by the other variables. However, the coefficient of ENG18 is dways
negative, closeto zero, and Satisticaly inggnificant. This finding contradicts the importance of
England’ s eighteenth century indtitutions as a source of agriculturd improvement.

Finaly, PRINCE and LIT wereincluded to seeif they had any observable effect on
agricultura productivity growth. They did not in any specification.

urbanization equation

Thefraction of the population living in cities changed very little in many countries
during the early modern period, while rising in the Netherlands and, especidly, in England. It is
difficult to find one equation that captures both stasis and dynamism.** The problem is made
more difficult by the collinearity among important variablesin northwestern Europe. Thisisa
bigger problem for this equation than for others.

Table 5 reports regressions that explain Europe’ s urbanization rate. The lagged
urbanization rate LNURBLG isincluded in al equations to account for the persistence of cities,
aswill beexplained. LNAGTFPisintroduced as an explanatory variable since a highly

1“De Vries (1988) and Bairoch (1988) provide magisterial overviews of European
urbanization. See Sweet (1999), Chalklin (2001), and Ellis (2001) for recent surveys of English
urbanization in this period.
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productive agriculture might have nurtured cities by providing them with food, raw materids,
capita, and labour. TRADEPOP was included to measure the contributions of American and
Adgan empires, and SPANEMP isincluded to detect any further effects of the Spanish empire.
PRINCE and LIT messure the impact of absolutism and literacy on urbanization. MANPROD
measures the productivity of the new draperies rlative to traditiona woolen cloth and thus the
productivity advantage of northern textiles.

Thelog of the urbanization rate lagged a century (LNURBLG) isaggnificant varigblein
al regressions with a coefficient of about .8. Lagged urbanization captures the persistence of
city Sze snce its coefficient means that the urban fraction would have been 80% of itsvaue a
century earlier if nothing ese had caused it to change.

Persistence represents severd socia processes. The most common case was countries
like Austria or Germany where the urban fraction was low and remained so--in other words
where growth was modest. A moreinteresting caseis Ity where the accumulation of socia
capital alowed cities to renew themsalves even when their economic base collgpsed. Inthe
middle ages, amgor Itdian industry woolen cloth. Its manufacture was destroyed by the
exports of the new draperies from northern Europe. The Itdian cities did not disappesr,
however. Instead, their economies were recregted on the basis of slk. Thisinvolved raising
slkwormsin the countryside as well as weaving slk doth in the city. While different technica
skillswere involved, business skills and networks carried over from wool production. Itaians
showed tremendous enterprise in the seventeenth century, but it was one step forward for two
steps back, and the economy as awhole did not advance.

The urban fraction dso remained high in Spain throughout the early modern period, but
the reason was different. The manufacturing indudtries that sustained the medieva cities were
destroyed by the inflation caused by American bullion imports. Their population |osses were
counterbalanced by the growth of Madrid as American treasure was used to build the capita
(Ringrose 1983). These very different histories are summarized by the incluson of the lagged
urbanization rate,

Lagged urbanization does not, of course, explain the urban revolutions in England and
the Netherlands. Equation 1 indicates that higher agriculturd productivity significantly
increases urbanization, while equation 2 indicates the same thing for intercontinental commodity
trade. However, as equation 3 shows, these variables are highly correlated so they are not jointly
sggnificant. Adding PRINCE, LIT, SPANEMP, and MANPROD makes for no significant
contribution to explanation (equetion 4).

The collinearity problem was addressed on the basis of subsidiary smulations. They
indicated that the various nationd histories could be successfully tracked if the coefficients of
LNAGTFP, LNURBLG, TRADEPOP, and the intercept were st to the values noted in Table 5.
These are dl within a standard error of their valuesin the rest of the table. Equation 5 showsthe
vaue implied for the coefficient of PRINCE if these restrictions are imposed, and that isaso
very closeto its uncongrained vaue. Consequently, in subsequent smulations, equation 5 is
used for urbanization. With this specification, urbanization depends on its lagged vaue,
agricultura productivity, the volume of intercontinental trade, and PRINCE, the dummy variable
coding absolutism. The latter is not datisticaly significance but isincluded, asin the other
equations, to give the representative government argument the best possible run for its money.

proto-industry equation
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Proto-industry was not a direct determinant of labour demand, but it influenced wages
and other variables through itsimpact on agricultural productivity. Proto-industry hed
contradictory causes that reflect its ambiguous role in early modern development. On the one
hand, there were large rurd manufacturing indudtries in the leading economies, and these
indudtries played an important role in economic growth. The English woolen cloth indudtry isa
casein point. On the other hand, many rurd industries developed in backward regions and | eft
no legacy for indudtridization.

The two faced nature of proto-indudtry is reflected in the satistical andlysis of its causes
(Table 6). The negative coefficient of LNAGTFP means that proto-indudtriaization was a
consequence of low agricultura productivity rether than high productivity: It was often the
occupation of poor peasants practicing a backward agriculture as in centra Europe (Table 1).
The negative coefficient on LNWAGE conveys the same lesson.

Why, then, was there a proto-industria revolution in Northwestern Europe? Table 6
shows that MANPROD, which indexes the growth in productivity in the new draperies, offset
the depressing effect of high productivity agriculture. The proximate cause of northwestern
Europe s proto-indugtrid revolution was, thus, quite different from the cause of its urban
revolution. The former was due to risng productivity in textile manufacturing in the Sixteenth
and seventeenth centuries, while the latter was due, in the firdt, instance, to empire.
Manufacturing productivity did not directly promote urban growth, nor did empire promote rura
manufacturing. It should be emphasized, however, that these are “firgt round” effects. Allowing
for feedback between the sectors meansthat dl exogenous variables affected urbanization and
proto-indugtridization, sometimesin dramatic ways.

Equations 2 and 3 dsoinclude PRINCE. Its coefficient in these tablesislarger in
absolute vaue than in the other tables and dmost datisticaly sgnificant by the usud criteria
Thisisthe strongest evidence that absolutism depressed economic development, and equations 2
will be used in dmulations to assessits impact.

LIT isinduded in equation 3, and it remains inggnificant.

Population equation

With the data a hand, one cannot explore the determinants of fertility and mortaity
separatdy; only the overdl impact of wages on population change can be examined. Asafirs
step, the population growth rate over a century was graphed against the real wage at the
beginning of that century. Century data are much lower frequency than the annua data usualy
used in such investigations, but the wage and population cycles have periods of severa
centuries, o century data can reved the e ements of the system.™®

Graphica andyss reveded two very different demographic regimes. In England and the
Netherlands, population growth clearly rose with the wage-these countries, in other words,
exhibited the Mathusian preventive check. The rest of the continent did not: no relationship was
discernible between population growth and wages. It may be that other data would revedl
Mathusian behaviour, but it is not gpparent here.

The graphica analyss was extended with regresson models of population growth. Table

5For the same reason, Lee (1973) analyzed English data at 50 year intervals.
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7 shows regressions for England and the Netherlands as well asthe rest of Europe. Other
variables included in the regressions are the urbanization rate, and dummy variables for the
Black Degth, the thirty years war, and the Netherlands. Urbanization isincluded in recognition
of the very high mortdity of cities (Wrigley 1967, Van Zanden 1993). The results are plausible:
According to equation 2, population growth increased with the wage and decreased with urban
dengty. Urban density was higher in the Netherlands than in England, and so thereis some
collinearity between adummy variable for the Netherlands and urbanization. Thet Satigtic on
DN in equation 2 showsit to be inggnificant, so | have used equetion 3 in later andyss. This
gives alarge, negative weight to urbanization in accounting for populetion change.

The rest of the continent had a different demographic regime according to this regression
andyss. Aseguations4 and 5 indicate, neither the wage nor urban density had an appreciable
impact. The equation predicts population growth of about 24% per century (0.2% per annum)
over much of Europe irrespective of economic conditions. The fourteenth century aside,
population growth in northwestern Europe varied between nil and 50% per century on account of
changes in the wage and urbanization. The mean was smilar, but the sengtivity to economic
conditions was more Mdthusan.

Divergent Paths to the Nineteenth Century

An important test of the Smulation modd isto see whether it can account for the
different paths of development followed by different parts of Europe. If the modd is smulated
from 1400 onward, do Italy and France show faling wages and limited structura
transformation? Do the Netherlands and England maintain their wages and exhibit urban and
agriculturd revolutions? The questions have been addressed using smulations with the five
equation verison of the modd in which population is endogenous and with afour equation
versgon in which population is treated as exogenous. The answers are Smilar in both cases, but
the modd with endogenous population introduces some erratic movements in Smulated wages
when there are discrepancies in Smulating population. The smulations of the other varidbles are
scarcdly affected. | will concentrate on the modd with exogenous population and consider the
effects of endogenous population at the end of the discussion.

Figures 6-8 compare smulated trgjectories for urbanization, agricultural productivity,
and wages for England, Italy, France, and the Netherlands.® The smulations for France are
very smilar to those for Germany, Audtria, and Poland. They show little cumulative
urbanization, gtatic agricultura productivity, and faling real wages. For France and the mgor
countries of central Europe, the modd predicts little economic development. The smulations
for Ity and Spain are dmogt as blegk, dthough ther initidly higher urban shares are largely
maintained.

The smulations for the Netherlands and England, on the other hand, show successtul
patterns of economic development. In the first place, urbanization was much more extensive.
The Dutch were dready more highly urbanized in 1500 than much of the continent, and the
development of commerce and empire built on that base to produced the highest rate of

*The smulations use regresson 2 in Table 3, regresson 3in Table 4, regresson 5in
Table5, regresson 2 in Table 6, and regressons3and 4 in Table 7..
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urbanization in 1800. The English started from amuch lower leve of urbanization in 1500,
surpassed France and Italy, and amost caught up to the Dutch by 1800.

Unlike the mgor continental countries, England and the Netherlands both had
agriculturd revolutions, and the smulation mode reproducesthese. Revisonist higtorians have
undermined the view that the modernization of agrarian indtitutions caused agricultura
productivity growth, which, in turn, sourred economic development generdly. This paper has
taken that reassessment to itslogica conclusion by modeling the growth in farm efficiency asa
response to the development of the nonagricultural economy. This hypothesis works rather well.
It replicates the agricultura revolutions of Northwestern Europe and the stagnation of
productivity on much of the continent.

Urbanization, greater farm efficiency, and proto-industridization had a pronounced
impact on wages. In northwestern Europe, the smulated wage remains high during the early
modern period. The smulation for England shows a drop in the sixteenth century and then a
rebound in the seventeenth and eighteenth as economic devel opment tightened up the labour
market. Thiswas escgpe from the Mathusian trgp through rapid development. The contrast for
most of the continent isimpressve. There, amulated red wages fell as populaion grew and the
economy stagnated.

The Sources of England’ s Success

The amulation mode can be used to factor out the differences between successful and
unsuccessful economies. | concentrate on the comparison between England, the most successful
economy, and her large continenta rivas like France and Audtria. How did England maintain a
high wage despite rgpid population growth, while continental wages fell even though the
population grew little? The possbilities--as incorporated in the modd--include: the replacement
of absolutist by representative government in the seventeenth century, the enclosure of the open
fidds, the productivity advantage associate with the new draperies, and the growth in
intercontinental trade consequent upon the British empire.’” In addition, the prevent check
demographic regime may have accel erated economic development. By successively removing
these sources of growth and resmulating the modd, the fundamenta differences between
England and the continent are identified. These smulations include the ramifications of the
changes throughout the economy and not smply in the sector concerned.

Figures 9-11 show dternative smulations for England of agriculturd tota factor
productivity, the urbanization rate, and the real wage from 1300 to 1800. In dl figures, the top
lineisthe “smulated actud” higtory of the variable, thet is, the value implied by the model when
it issmulated with the higtorica time paths of the variables describing the fraction of the land
enclosed, relative textile productivity, and so forth. If the model were perfect, the smulated
vaues would equd their higtorical time paths. In the event, the main festures are replicated.

The lower lines show the smulated vaue of the variables as growth promoting factors
are removed from the cdculations. The line marked “not representative’ shows the course of the

YIn principle, development could dso be smulated holding literacy a medievd levels.
Since the 9gn of the coefficient of literacy was usudly negative, these smulaions perversdy
generate greater growth than actualy occurred. However, these smulations have little relevance
since the negative coefficients on literacy were never datisticaly significant.
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vaiable if England had remained an absolutist monarch in the eighteenth century. The remova
of exogenous factors cumulates as one moves down the graphs. Thus, the line marked “no
enclosure’ keeps the fraction of enclosed land at its 1500 level, while also iminating
representative government. The difference between the “no representative’ line and the “no
enclosure’ line, therefore, shows the impact of enclosure. By the same reasoning, the bottom
linelabeed “no intercontinenta trade’ shows the result of diminating dl four growth promoting
factors.

Figures 9-11 make severd important points about England’s success. Firgt, the bottom
lines trace out a no-growth trgjectory like that of the large continental countries: little growth in
agriculturd productivity or the urban share and afaling red wage. In the absence of the
growth-promoting factors, in other words, the history of England would have been like that of
France, Germany, or Audtria.

Second, the ascendancy of parliament in the eighteenth century made little contribution
to England’ s development. Severd studies of interest rates have failed to detect any growth-
promoting result of the Glorious Revolution of 1688 (Clark 1996, Epstein, 2000, pp. 12-37,
Quinn 2001), and the present study supports that view.

It isnot surprising that representative government did not accelerate growth. Property
was secure in dl the leading European countries, whatever their condtitution. Indeed, as
Rosentha (1990) has shown, one of France' s problems was that property was too secure: the
date, for instance, could not push forward profitable irrigation projects in Provence because land
owners could block these initiatives in the courts. Parliamentary ascendancy in England led to
higher taxes than in France, contrary to the views of liberas then or now (Mathias and O’ Brien
1976, 1978, Hoffman and Norberg 1994, Bonney 1999). And while representative government
could provide good government—England' s loca improvement acts are a case in point—it could
aso provide spectacularly bad government. The concentration of power in the diet emasculated
the Polish state and ultimately destroyed it. It would be agreat surprise if there were a raight
forward statistical relationship between absolutism and underdevel opment, and there was not in
these tests.

Third, the enclosure movement made little contribution to England’s progress. In dll
cases, the “no enclosure’ trgectory grows amost asrapidly asthe “smulated actud.” Figures
9-11 extend the findings of agricultura historians who downplay the importance of enclosure by
showing that it had only asmal impact on urbanization, the red wage--and, even, agricultura
TFP. Thissmulation includes not only the direct effect of enclosure on farm efficiency but dso
the feedback effect when the impact of risng farm efficiency on city growth, for ingtance, is
taken into account. In this broad framework--as well asin the more narrowly defined study of
farming methods--the enclosure movement was peripherd to English development.

The converse of this conclusion needs underlining. The success of English agriculture
was a response to the growth of the urban and proto-industrial sectors and to the maintenance of
a high wage economy. Farmers responded to these challenges by increasing output and by
economizing on labour. The latter was effected by increasing the Sze of farms and by enclosing
land to convert arable to pasiure. To the degree that these changes, the hallmarks of the English
agricultural revolution, increased productivity, they should be seen as responses to an urbanized,
high wage economy rather than as autonomous causes. (Dutch agriculture, it should be noted,
developed dong smilar linesfor Smilar reasons)) The traditiond historiography, in other



17

words, should be stood on its head.*®

Fourth, the productivity rise underlying the success of the new draperiesin the
seventeenth century was of great importance for England’ s success. It provided a strong boost to
urbanization, and the growth of rurd industry. Through these effects, the success of the new
draperies was respongble for alarge fraction of the growth in agricultural TFP asfarmers
successfully responded to the greater demand for food, wool, and labour. Without seventeenth
century success, wages, agricultura productivity, and city sze would dl have been lower in
1800.

Fifth, the empire established in the seventeenth and eighteenth centuries aso contributed
to growth. The greatest impact was on city Sze. Over haf of England’ s urban expansoniis
attributed to Empire in these smulaions.

How are these conclusions affected by demographic consderations? There are two
questionsto congder. Thefirgt is how English population history would have been affected by
changes in the development of the economy, and the second is how English history would have
differed had England had a continenta population regime. Figure 12 summearizes some
amulations that highlight the important feetures. Firt, the rapid growth of the English economy
due to the new draperies and the intercontinental trade boom had an important effect on
population growth. Thisisindicated in Figure 12 by the difference between the “smulated
actud” populaion higtory and the “no trade’ smulation, which diminates representative
government, enclosure, the new draperies, and the trade boom. Without these growth
dimulating effects, England’ s population would have been cut from a smulated 9.2 millionin
1800 to 7.5 million. Theseis the expected result in a preventive check population model where
population surges in regponse to economic expansion.

Second, the subdtitution of a continental demographic regime would not have had much
impact on English development. With continental demography, the population is insengtive to
the red wage or urbanization, and so ends up at 8.5 million whatever happens to the economy.
If &l of the growth-promoting developments occurred, the population would have remained at
8.5 million rather than rising to 9.2 million, while the real wage in England would have been
somewhat higher than it actudly was. There would have been very little differencein
urbanization, proto-industry, or agricultural productivity. A population regime that was less
responsive to economic variables would probably have benefitted labour at the expense of
landlords and capitdigts, but would probably have had little impact on growth. Mathus and
Ricardo would not have been surprised.

implications and questions

The amulations show that asmple modd captures the factors responsible for success
and failure in the early modern economy. The intercontinental trade boom was a key
development that propelled northwestern Europe forward. This conclusion has also been
advanced by Acemoglu, Johnson, and Robinson (2002). However, this paper emphasizes that

8This view is not shared by Crafts and Harley (2002), who argue that capitalist
agriculture played an important role in explaining the growth of indugtrid employment in the
British indudtrid revolution.
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northwestern Europe’ s ascent began in the century before the American and Asan trades
become important. This emphasis extends the work of historians like Davis (1954) and
particularly Rapp (1975), who have noted that the commercia revolution began in the
seventeenth century before the Atlantic trades became significant and was an intra-European
reorganization in which northwestern Europeans out competed Mediterranean producersin
woolen textiles. The ascendancy of northwestern Europe and the eclipse of Itdy, on thisreading
of the evidence, predated the rise of the Atlantic economy. Northwestern Europe’ s success was
based on atwo step advance-the firgt within Europe, the second in Americaand Asa

This success, it might be noted, marked the first steps out of the Mathusian trap. High
wages were sustainable even with pre-indudtrid fertility so long as the economy grew fast
enough. Thereason is that the population growth rate was limited to about 2% per year, the
difference between the maximum observed fertility rate (50 per 1000 or 5% per year) and the
mortality rate, which was about 3% per year in the early modern period. 1If the demand for
labour grew faster than 2% per year, then wages could rise even without the fertility restraint of
twentieth century Europeans. This favourable conjuncture first occurred in England and the low
countries in the early modern period when high wages were maintained even as the population
expanded at abrisk rate. In the rest of Europe, where population grew less rapidly, wages
sagged as the economy stagnated. Rapid economic development, rather than fertility reduction,
was the basis of continued high wages.

The smulations reported here have some important lessons for thinking about economic
growth. The dominant paradigm in economics circles sees sustained growth as the result of
human capital accumulation and invention. These are promoted by limited government. This
view receives little support from the analysis of this paper.

The establishment of representative government had a negligible effect on development
in early modern Europe. The sress placed on itsimportance concatenates the form of the
condtitution, the security of property, low taxes, and good government. These could comein
many combinations, however. In England, for instance, most agricultura producers acquired the
secure property that was a precondition for the agricultura revolution when roya courts crested
copyhold and beneficid leasehold tenures in the late fifteenth and sixteenth centuries (Allen
1992, pp. 55-77). Thiswasjudicid activism by roya officids rather than the action of
parliament. Much of England’ srise to preeminence occurred before 1688. The English had
displaced the Itdians in woolen cloth production by then, and the population of London had
exploded from 55 thousand in 1520 to 475 thousand in 1670-that is before the Glorious
Revolution (Wrigley 1985). In eghteenth century France, property was secure enough for the
Atlantic ports to boom based on intercontinental trade. Would representative government have
made them grow faster? Perhaps by voting higher taxes so France could have contested mastery
of the seas more successfully and expanded its empire rather than losing it. The possible gains
are doubtful, however, since the French population was three or four times that of England (and
ten times greater than the Dutch), so that intercontinental trade would have had to have been
larger by the same proportion to have had the same per capita effect. French development was
not held back by high taxes, the inability to enforce commercia contracts, or royd interference
with private credit (Hoffman, Postel-Vinay, Rosentha 2000). Good government was not cheap
nor did it require a parliament.

Likewiss, literacy was generaly unimportant for growth. What the regression
coefficients of literacy measure are its margind vaue. The nation-wide adult literacy rate
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reached 50% when labourers learned to read. Their ability probably had no economic pay-off,
and Reis (2000) has argued that they acquired literacy to study rdligious tracts and enjoy pulp
fiction rather than as an investment. The finding of a negligible economic return on the margin

is conggtent with literacy’ s having a high vaue to some merchants and scientists but to few
others. Thisview is consgent with Mitch's (1993) argument that schooling had little pay-off
during the industrid revolution, and Sandberg’ s (1979) observation that literacy was widespread
in backward parts of northern Europe like Sweden.

These findings, o jarring to modern expectations, gain plausibility in the light of recent
research on science and technology. Mokyr (2002), for instance, has argued that the ‘ knowledge
economy’ is arecent phenomenon. Its originslie in the scientific revolution of the seventeenth
century, but it only became significant on abroad scale in the nineteenth.  Approaching the
matter from a different direction, Goldin and Katz (1998) have traced the origins of ‘ capitd-
skills complementarity’ to the early twentieth century. Mass literacy was irrdlevant to economic
growth before these developments.

The results of this paper are much more akin to the findings of recent work on the British
indugtrid revolution. Crafts and Harley (1992, 2000, 2002) have argued that productivity
growth was limited to agriculture and a few leading industrial sectors. Most growth came from
gructurd transformation including the remarkable release of |abour from English agriculture,

The openness of the economy to internationa trade was important in explaining this outcome. It
might be noted that other historians-e.g. Pomeranz (2000) and Frank (1998)-have dso
emphasized the importance of the international economy, athough their theoretica frameworks
are very different. These conclusons dl have echoesin the themes of this paper.
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Table 2

Adult Literacy, 1500 - 1800

Proportion of the Adult Popul ation
Could Sign Its Nane

1500 1800
Engl and . 06 .53
Net her | ands .10 . 68
Bel gi um .10 .49
Ger many . 06 .35
France .07 . 37
Austri a/ Hungary . 06 .21
Pol and . 06 .21
ltaly .09 .22
Spai n . 09 . 20

Sour ces:
1500--estimated from rural -urban breakdown.

Rural popul ation assuned to be 5% literate. This is suggested by
| ater data from Nalle (1989, p. 71) and Houston (1988, pp. 140-1,
152-3)for Spain, (Wczanski 1974, p. 713) for Poland, Le Roy
Ladurie (1974, pp. 161-4) for Langudoc, G aff (1987, p. 106) for
Engl and.

Ur ban popul ati on assuned to be 23% literate generalizing from
Grendler’s (1989, p. 46) estimate for Venice in 1587 that 33% of
the men and 12.2% 13. 2% of the women were literate for an overal
average of 23% The proportion was of the sane order in Valencia
(Nalle 1989, p. 71), anong the nobles and bourgeoisie of Pol and
(Wczanski 1974, p. 713), and perhaps a bit lower in fifteenth
century London (Graff 1987, p. 106). The small urban shares in
countries besides Spain and Italy at this time nmean that the
urban literacy rate has no discernible inpact on the national

aver age.

1800--Data are fuller for the seventeenth and ei ghteenth
centuries and include: Nalle (1989), Houston (1988), Graff
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(1987), Cressy (1980, 1981), Fraga (1990), Gendler (1989), Ruwet
and Well emans (1978), Wczanski (1974), Francois (1989), Furet
and Ozouf (1977), Gelabert (1987), de Vries and van der Wude
(1997), Park (1980), Chartier (1987), Cipolla (1969), Kuijpers
(1997), Larguie (1987).
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Table 3

Wage Equati on
(T-ratios in parentheses)

regression 1 2 3

dep var: LNWAGE LNWAGE LNWAGE

esti mat or: Y IV IV
LNTL .42 . 40 .19
(5. 84) (4.59) (1.64)

LNURB .22 .23 -.11
(3.24) (3.17) (-.61)

LNAGTFP . 60 . 54 1.03
(2.68) (1.98) (3.25)

PRI NCE -.03 -.09
(-.43) (-1.07)

LNPROTO -. 66
(-1.78)

LIT -.01
(-.01)

TRADEPOP -.01
(-.08)

const ant -.86 -.66 -.86
(-1.51) (-.88) (-.83)

R? . 60 .59 . 65
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Table 4

Agricul tural Productivity Equation
(T-ratios in parentheses)

1 2 3 4
LNAGTFP LNAGTFP  LNAGTFP  LNAGTFP
|V |V Y |V
.27 .24 .23 .50
(5. 68) (4.61) (4.27) (1.84)
.55 .43 . 50 1.19
(4. 39) (3.08) (3. 06) (1.74)
.47 .33 .44 .50
(3.02) (1.90) (2. 00) (1.35)
-. 31
(-1.01)
.19 .18 .35
(1.56) (1.53) (1.36)
. 06 . 05
(.84) (.37)
-1.28
(-1.01)
. 63 .58 . 40 2.16
(2.03) (1.98) (1.10) (1.22)
.53 .58 .58 . 29
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Table 5

Ur bani zati on Equati on
(T-ratios in parentheses)

regression 1 2 3 4 5
dep var: LNURB LNURB LNURB LNURB LNURBCON
est mat or: |V |V 1V IV |V
LNAGTFP .45 .31 .58
(2.32) (1.48) (.60)
TRADEPOP .16 .11 .10
(2.52)(1.42) (1.08)
SPANEMP .18
(.84)
PRI NCE .01 .01
(.20) (.33
LIT -.09
(-.23)
MANPROD -.03
(-.05)
LNURBLG . 82 .90 . 84 .78
(13.78) (22.44)(14.50) (5.27)
const ant -.39 -.19 -.35 -. 47
(-2.66) (-2.15)(-2.46)(-1.45)
R2 .90 .92 .91 .90 .01
Not e:

The dependent variable in regression 5 is LNURBCON = LNURB -

. 14* TRADEPOP - .79* LNURBLG - .41*LNAGTFP + .46. The val ues of
the i ndependent varialbles in this equation are thus constrained
to the values in the definition of LNURBCON.
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Table 6

Prot o- I ndustry Equati on
(t-ratios in parentheses)

regression 1 2 3
dep var: LNPROTO LNPROTO LNPROTO
estimator: |V |V |V
LNAGTFP -1.14 -.93 -.94
(-1.98) (-1.58) (-.83)
LNWAGE -.84 -.99 -1.00
(-3.67) (-4.02) (-1.62)
MANPROD 1.48 1.27 1.35
(3.29) (2.76) (2.57)
PRI NCE -.18 -.16
(-1.49) (-.96)
LIT -.14
(-.10)
TRADEPOP . 004
(.02)
SPANEMP (-.08)
(-.21)
const ant -1.41 -.80 -.84
(-2.01) (-1.00) (-.58)

R? .37 .42 .40
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Table 7
Popul ation Growt h Equati ons
(t ratios in parentheses)
regression 1 2 3 4 5
regi on: Eng/ Net h Eng/ Neth Eng/ Neth cont cont

dep vari abl e: POPGROW POPGROW  POPGROW POPGROW POPGROW

CONSTANT - 47 .15 .43 1.25 1.25
(-.89) (.29) (1.11)  (16.35)  (16.11)
WAGE .21 .16 .14 -. 0016 -. 00029
(3.13)  (2.65) (2.65) (-.17) (-.03)
URBRATE . 68 - . 62 -1.58 .. 07
(.44)  (-.43) (-2.20) (-.27)
DBD - .58 - . 68 - .51 .. 51

(-2.00) -2.70) (-3.85) (-3.70)

DN .. 64 -. 30
(-1.53) (-.80)

D30 - .25 -. 25
(-1.89) (-1.81)

R? . 64 . 80 17 . 36 . 36

Note: The dependent variable is the ratio of the popul ation at
one tinme to its value a century earlier. Equations 1-3 were
estimated for England and the Netherlands, while equations 4 and
5 were estimated for the remaining continental countries.

WAGE = real wage

URBRATE = fraction of the population living in cities
DBD = dummry variable for Black Death

DN = dummy vari able for the Netherl ands

D30 = dumry variable for the thirty years war
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Figure 2
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Figure 3

Flow Chart (One Period) of the Model
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Figure 4
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Figure 5
The Supply and Demand for L abour
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Figure 6
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Figure 7

Si nmul ated Agricultural TFP, 1300-1800
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Figure 8

Si mul at ed Real Wage, 1300-1800
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Figure 9

Si nul at ed Ur bani zati on Rate, 1300-1800
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Fi gure 10
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Figure 11

Si mul at ed Real Wage, 1300-1800
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Figure 12

Si nul at ed Popul ati on, 1300-1800
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Appendi x |
Agricultural Total Factor Productivity

Agricultural TFP was estimated as follows. First, the
| ogarithm of output per agricultural worker was regressed on the
| ogarithm of the | and-labour ratio for those 41 observations in
whi ch productivity was manifestly |low. Excluded were al
observations for Belgium the Netherlands, and from England in
1700, 1750, and 1800. The estimated regressi on was:

Inlp = -3.19 + .29*I ntagl
(-7.82) (5.75)

In this equation Inlp is the |logarithm of output divided by the
agricultural population and Intagl is agricultural |and divided
by the agricultural population. The t-ratios are shown in
parent heses. R? was .45. This equation was used to predict
out put per worker for all observations in the sanple including
t hose excluded in the estimation. The index of agricultural TFP
is ratio actual output per worker to output per worker predicted
by the regression equation.

| deal |y, capital per worker should also be included as an
i ndependent variable in this regression, but data to neasure it
are not available for all of the countries and tinme periods.
However, when the productivity indices derived here can be
conpared to total factor productivity indices based on fuller
information (e.g. for England as in Allen 1999), there are not
maj or di screpancies. That is the warrant for referring to these
productivity indices as TFP.
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