Wages and prices have | ong been central concerns of
econom ¢ historians, for they bear on such fundanental issues
as the pace of econom c devel opnent, econom c | eadership, and
the standard of living. Unearthing the facts is the first
task, and it has been acconplished by the neticul ous
schol arship of the historians who have witten the price
hi stories of so many European cities. Wile these
i nvestigations uncover the indispensable raw data and probe
devel opnents in the cities concerned, the material nust be
collated to reveal the patterns of change fromthe M ddl e Ages
to the First World War. This paper takes a step in that
direction by offering an overview of wages and prices in mjor
European cities fromthe late m ddle ages to the early
twentieth century.

Such an overview is inmportant for understanding four
i ssues. The first is the "consumer revolution."t On the one
hand, probate inventories show a nmarked i mprovenment in the
variety and quality of househol d furnishings, decorations, and
“luxury" itens anong artisans and farmers in England and the
Net herl ands during the seventeenth and ei ghteenth centuries.?
On the other hand, the established view is that real wages

were falling in Europe for nost of this period (Braudel and

IMcKendrick, Brewer, and Pl unb
(1982) and Thirsk (1978).

Brewer and Porter (1993), Berg
and Clifford (1999), Shanms (1990), Weatherill (1988), van
der Woude and Schuurman (1980), de Vries (1975).
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Spooner 1967, p. 429). |Is so, how could the farners and
artisans afford the |uxuries they were buying?3

The second is the history of heights. Mich has been
| earned about their evolution, but the question remains of how
body size was related to real inconme. International data from
the |l ate nineteenth and twentieth centuries indicate that
hei ght increased with GDP per capita and also with equality
(Steckel 1983, 1995 and Floud 1994). These results raise the
possibility that a nore distributionally sensitive indicator
li ke the real wage, which measures the inconme of a broad swath
of the population, may be a better predictor of heights. Less
i's known about the eighteenth and early nineteenth centuries,?
and sonme of the results are contradictory (Steckel and Fl oud
1997, p. 9). Pursuing the relationship between stature and
incone with international conparisons for this period requires
internationally conparable real wage data of the sort
devel oped here. On first exam nation, the wage data would
seemto confirmthe relationship between i nconme and hei ght for
t he ei ghteenth century.

The third issue is the origin of the m d-nineteenth

De Vries (1993) poses the
probl em and suggests that the availability of new goods led to
househol ds to work harder in order to buy them He also notes
t he high wages in the Netherlands, which are enphasi zed here.

4“The essays in Steckel and Fl oud
(1997) provides a useful summary of results for countries that
have been heavily researched.
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century incone gaps whose di sappearance has | ong been studied
by historians and which have recently attracted consi derabl e
attention fromeconomsts in the context of the "convergence"
l[iterature.® In the md-nineteenth cenutury, England had the
hi ghest 1 ncome whether it be nmeasured by GDP per head or real
wages, and since then the rest of western Europe has caught up
or surpassed it. The industrial revolution is the usual
expl anati on for England's preem nence in the n d-nineteenth
century, but that explanation is, at best, partial, since
growth in per capita incone and real wages was nodest in
Britain between 1770 and 1850 (Crafts 1985b, 1989, WIIianmson
1984, 1985, Feinstein 1998). |If the industrial revolution was
not substantial enough to explain England's |lead in 1850,
where did it come fronf

The fourth question is not unrelated to the third: How
should we see the standard of |iving debate in an
international and long term context? Considerable effort has
been devoted to refining the neasurenment of British real wages
since Lindert and WIllianmson's (1983) fornul ati on of the issue
(Crafts 1985b, Feinstein 1998). Froma |long term perspective,
how significant were the changes in the real wage between 1760

and 1850? Were English workers better off or worse off than

Baunol , Nel son, and Wbl ff
(1994) provide a survey of convergence literature. WIIlianson
(1995) has since extended the literature by introducing the
evi dence of wages, as will be discussed.
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their counterparts on the continent?

Thi s paper provides answers to these questions by using a
consi stent framework and conparable data to neasure real wage
changes over time and across space. Mich of the raw data
cones ultimately fromthe accounts of large institutions.
Whil e one can fault both the wages and prices recorded in
t hese sources, they are relatively uniformand, in the final
anal ysis, are the only sources conprehensive enough to address
t hese i ssues. Phelps Brown and Hopkins (1956, 1981) used this
mat erial to neasure real wage changes in several countries;
however, they did not conpare wage and price |evels between
countries, nor did they investigate the histories of as nmany
| ocations as are studied here. | have inproved the weighting
of the price index and used the price of bread--the commodity
consuners actually bought--instead of the price of grain, as
they did. These changes elimnate anomalies in the index, as
w |l be shown.

The real wage indices devel oped here point to one
i nportant conclusion: The dom nant pattern in early nopdern
Europe was i nconme divergence. England and the Low Countries
had sonewhat hi gher real wages than the rest of Europe in the
fifteenth century, but the differential was conparatively
small. In the next three centuries, real wages declined by
half on the continent, while remaining roughly constant in

nort hwestern Europe. There were fluctuations, of course. The
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real wage declined in England in the sixteenth century but
then--and this is the inportant point--rose slowy into the
early nineteenth century making up the lost ground. In the
Net her| ands and Bel gi um real wages declined slowy, but nuch
mor e nodestly, than el sewhere on the continent. The result
was a large gap in real wages between northwestern Europe and
the rest of the continent at the beginning of the industrial
revol uti on. Real wage changes were not dramatic anywhere in
the first seventy years of the nineteenth century. |t was
only between 1870 and 1913 that the standard of living in the
industrialized parts of the continent rose noticeably above
early nodern |evels. For many Europeans, the escape from nass
poverty waited until the twentieth century.

The Wage and Price Data

Sufficient material is currently available to reconstruct
t he wage and price histories of close to twenty European
cities. This paper concentrates on Antwerp, Ansterdam
London, Florence, Ml an, Valencia, Strasbourg, Vienna, and
Krakow, for which the data are nobst conplete. |In addition,
results are reported for Naples, Madrid, Paris, Augsburg,
Lei pzig, Hanmburg, Miunich, Gdansk, Lwow, and Warsaw, although
in these cases there are nore gaps in the data.

Buil ding craftsnmen and | abourers are the workers whose
wages are the nost frequently reported in the price histories,

and it is their wages, consequently, that will be analyzed in
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this paper. Several issues arise in interpreting these
wages. One relates to the tinme worked. The wage is incone
per day, but the standard of |iving depends on total earnings
over the year. The question is whether the days worked per
year were constant over tinme and space.

A second question relates to urban size, for wages were
higher in large cities than in villages. Rents were also
hi gher in large settlenments. 1In the late 1760s, Arthur Young
(1770, Vol. 1V, pp. 424-7, 435-8) reported that a | abourer's
house in Kensington, two mles fromthe centre of London,
rented for £5 per year in contrast to the rent in villages 50
m | es away whi ch was about £2. Twenty years |ater, Young
(1794, pp. 448-50) found that the houses of the poor in French
towns also rented for two and a half times the rent in the
countryside. The rent differential offset sone of the
correspondi ng wage premium The international conparisons
reported here are confined to leading cities to hold the size
ef fect as constant as possible.

The third issue is whether building tradesnmen were
representative of workers in general. Factors specific to the
construction industry were sonetines significant determ nants
of buil di ng wages. The hi gh wages earned by Madrid nasons and
carpenters in the seventeenth century is the starkest exanple,
for those wages reflected the very high rate of construction

financed by the inflow of Anmerican silver. Labourers,
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however, do not seemto have shared in those gains, so they
m ght not have extended to workers generally. 1In the
seventeenth century, London wages also rose with respect to
those of small towns in southern England. Unlike Mdrid,
however, London | abourers' wages rose in step with those of
bui I di ng craftsmen, which suggests that London wage inflation
reflected the dynam sm of its expandi ng econony rather than
factors peculiar to the construction industry.

To gauge how skewed buil di ng wages may be as an i ndi cator
of | abour inconmes, we need to conpare themto the earnings of
ot her workers. The price histories occasionally recorded
agricultural wages, and they noved in harnony with those of
bui l di ng | abourers in the sane area. A nore substantial test
is provided by the British industrial revolution. Lindert and
Wl lianmson (1983) and Feinstein (1995, 1998) have both
esti mated annual earnings for the British working class by
using shifting weights to conmbine the history of wages and
hours for many occupations. There is little disagreenent
between themin this regard. Figure 1 shows Feinstein's
series from 1770 to 1882 as well the daily wage of London
buil ding craftsnmen scaled to the sanme value in 1780. While
there are sonme di screpanci es--average annual earnings grew
slightly faster presumably because of the gains from
occupational shifts--the two series plot out surprisingly

simlar trajectories. Wile the issue of representativeness
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must be born in mnd, the British industrial revolution
provi des sone reassurance that the wages of building craftsmen
are indicative of trends in average earnings.

Table 1 summari zes the nomi nal or silver wage (the wage
converted to granms of silver per day) of craftsnmen in |eading
European cities fromthe fifteenth century to the early twen-
tieth, and Table 2 does the sane for building |abourers.

Di vergence was the long run pattern, but it was not uniform
This can be seen fromthe table, but many of the inportant
features are highlighted by plotting the wage histories shown
in Figures 2 and 3.

Wage di spersion was least in the first half of the
si xteenth century when the highest wage was tw ce the | owest
wage. There was little variation in wages across western and
sout hern Europe; however, nom nal wages were | ower in Germany
and Poland than in Italy, France, or Spain. Data are
avai l able for fewer cities in the fourteenth and fifteenth
centuries, but the wage distribution |ooks simlarly
conpressed in that period.

Wage di spersion increased from 1550 to 1650. The price
revolution led to a doubling of silver wages in Italy, France,
Britain, and the Low Countries. In Madrid, the wage of
buil ding craftsnmen rose to an extraordinary |evel that was not
shared by laburers in that city or by building workers in

Val enci a. In contrast to these increases, there was little
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tendency for silver wages to rise in Germany and Pol and during
the price revol ution.

The second half of the seventeenth century w tnessed
further divergence in silver wages that continued through the
ei ghteenth century. There was a three-way split: English
wages rose to the top, Dutch and Bel gi an wages renai ned
roughly constant, Italian and Spani sh wages dropped to the
| evel s prevailing in Germany and Pol and (although Madrid
craftsnen still received a prem um.

By 1800, the wage di vergence characterizing the md and
| ate nineteenth century had al ready been established. London
and even rural English wages exceeded those in the Low
Countries and were several times greater than those in |eading
cities elsewhere in Europe. British ascendancy was extended
in the first half of the nineteenth century as English silver
wages rose to even higher |evels and continental wages
stagnat ed, but Engl and's hi gh wage econony clearly preceded

the industrial revol ution.

prices

Did the high nom nal wages in the | eading econom es al so
indicate that their workers were enjoying a high standard of
living? Answering this question requires conparing wages to
the prices of consuner goods. The prices used here are drawn

fromthe price histories and so are generally the prices paid
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by inportant institutions. As with wages, these prices raise
i ssues of representativeness. Were they wholesale or retail?
Grain prices, which play a mnor role in this paper, were
whol esal e, while the bread prices which loomlarge in the cost
of living indices are based on retail information from
noni nstitutional sources. Most other prices studied--neat,
linen cloth, candles, etc.--were those paid by |arge
institutions and so may represent sonme kind of bul k buying or
long term supply arrangenent. Prices changed frequently,
however, so it is a mstake to say they were fixed for |ong
periods. Future research with other sources--probate
i nventories, perhaps--m ght show that the institutional prices
are m sleading indicators of the prices faced by ordinary
consunmers. In the nean tinme, however, it is inportant to see
what story the institutional prices tell, for they are the
only gane in town.

In the institutional records, prices were quoted in | ocal
units of account and quantities were expressed in |ocal
wei ghts and nmeasures. For international conparisons, it was
necessary to convert the prices to grans of silver and the
quantities to nmetric units. Peat, wood, charcoal, and coal
were used as fuel, and international conparisons required a
further conversion to a common calorific standard, so the

prices of all fuels were expressed as grams of silver per
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mllion BTUs.® This procedure is justified by the fact that
conpeting fuels selling in the same market usually sold for
t he sanme price per BTU.

Bread was handled differently. Typically, large institu-
tions baked their own bread, so their accounts do not record
its price. During the early nodern period, however, nunicipa
aut hories regqulated the price of bread, usually, with a "parts
pl us I abour™ rule: The bread price was set equal to the cost
of the grain necessary for its production plus a mark-up for
t he baker's other costs, his inconme, and nunicipal taxes. A
regression of bread prices on grain prices, the mason's wage
rate (a stand-in for the baker's incone), and dumry vari abl es
for the cities captures this rule. A data set with 1754
observations on the price of bread, the price of the
correspondi ng grain, and the mason's wage was put together
with informati on from London, M| an, Edi nburgh, Ansterdam
Antwerp, Paris, Strasbourg, Krakow, Madrid, and Vienna. The

foll owing regression was esti mat ed:

BREAD = .063 + 1.226*GRAIN + .017*WAGE + .014*\WAGE* EARLY
(2.9) (65.7) (35.7) (13. 1)

-.092*M LAN + . 242*EDIN - .167*AMST + .083*PARI S - .043* STRAS

SEngi neering and forestry
manual s were consulted for energy equivalents (Perry 1963,
pp. 7-3, 9-6, Summtt and Sliker 1980, p. 61, Mterials and
Technol ogy 1971, Vol. 11, p. 716, MKetta 1990, Vol. 33,
p. 471).
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(-3.9) (8.0) (-10.2) (3. 4) (-2.2)

+.086*MADRI D - .272*ANTW + . 245* KRAK + . 038*VI ENNA
(2.5) (-12.5) (9.7) (1.6)

In this equation, BREAD and GRAIN equal the prices in granms of
silver per kilogramand per litre, respectively, WAGE equal s
the silver wage per day of a craftsman, EARLY is a dummy
vari abl e equal ling one for observations before 1851, and the
city nanes indicate dumry variables equalling one for those
cities. R=.92 for this regression. T-ratios are in
par ent heses.

The regression is plausible and useful. First, experi-
nment ati on showed that the coefficient of the wage rate was
| omwer after 1850, indicating the industrialization of baking.
Second, the coefficient of the price of grain (1.23) is of the
ri ght order of magnitude if the equation is interpreted as a
cost function. In that case, the coefficient equals the
i nput - out put coefficient of grain in bread making. Wth a
litre of grain weighting .76 kg, a flour extraction rate of
83% and 3 Ibs 2 oz of flour giving 4 | bs of bread (as
required by the English assize), one litre of grain yields .8
kg of bread (.76 x .83 x 4/3.125), so 1.25 litres of grain are
requi red per kg of bread, which is what the regression
coefficient also shows. Third, the regression picks up sone

significant city fixed effects, which may indicate tax and
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regul atory reginmes. London is treated as the base case, so
its dummy variable is omtted and the coefficients of the

i ncluded dunm es neasure deviations fromthe London |evel
(hol di ng wages and grain prices constant). By this standards,
Krakow had the highest bread prices, while Antwerp had the

| onest .

The bread equation was used to fill in mssing values for
the price of bread. This gives nore accurate results than the
practical alternative of using grain prices. Gain prices
| eave out both the | abour conponent of bread prices and the

city effects captured by the dummy vari abl es.

Consuner_ Price | ndex

So far as this paper is concerned, the main reason for
studying prices is to construct a deflator for nom nal wages,
so that their purchasing power can be conpared over tinme and
bet ween places. There have been sone well known efforts to
construct long term consuner price indices for the late mddle
ages and early nodern periods--notably Phel ps Brown and
Hopki ns (1956, 1981) indices for England and vari ous
continental cities, van der We's (1975) index for Antwerp,
and Reher and Ball asteros' (1993) index for New Castil e--as
wel |l as many cal cul ations for the industrial period (nmany are
usefully sunmmarized in Scholliers 1989), and |I have foll owed

their lead in a nunber of respects, although the indices
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reported here differ significantly in the treatnment of sone
commodities. There have been no conparable attenpts to
conpare the price |level across Europe: Previous real wage
conpari sons between cities have sinply used grain prices as
the deflator.” This procedure is unsound theoretically since
urban wage earners did not purchase grain--they bought bread
whose price nmoved differently--and, in any event, workers did
not spending their entire income on grain products.

Defl ating wages with grain prices instead of a consuner
price index suggests unlikely conclusions. They are
particularly dramatic for Eastern Europe. Poland was a grain
exporter in the early nodern period, so grain prices there
were particularly low Deflating Polish wages by the price of
rye suggests that the standard of living in Krakow was five
times higher than in western Europe in 1500. It was not, as
defl ation by a broadly based consunmer price index shows.

Li kew se, the standard of living in Krakow woul d appear to
have dropped by a factor of ten in the early nodern period
when wages are deflated by rye prices. Again, this is a

m sl eadi ng result.

A price index requires one (or nore) baskets of goods to

For instance, Abel (1980
(originally published in 1935), Vigo (1974) and Soderberg
(1987), Van Zanden (1999). However, Uselding (1975) uses
consunmer prices indices in his conparisons for the |ate
1830s.
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use as weights. The weights should reflect the actual
consunption pattern (or patterns). Since different formnul ae
and wei ghts can give different answers (the index number
problem), two indices were explored--a Laspeyres and a geonet -
ric.

The preferred index of this paper is a Laspeyres index in
which the guantity of each good is specified and then the
price | evel conmputed by valuing those quantities at the prices
prevailing in each time and place.® As will be expl ained,
this index is preferred because the basket of goods is taken
to correspond to a "poverty" line. All prices are nade
relative by dividing themby the cost of the basket of goods
val ued at the average prices prevailing in Strasbourg in
1745-54. This choice of a base nunber has no bearing on the
relative levels or trends of real wages reported.

Table 3 shows the itenms in the consuner price index. It

8Two mi nor problens arose in
conputing the consuner price index. First, there were many
gaps in the underlying price series. GCenerally, these were
filled by interpolation. As a result, year-to-year
fluctuations in the price level are danped, but the general
trends and relative levels, which are the concern of this
paper, are preserved. Second, sone series are m ssing
altogether. In the nost inportant case of bread, the m ssing
prices were estimated with the bread regressi on equation using
dummy vari abl es val ues for neighbouring cities. O her mssing
series were usually limted to commpdities conmandi ng only
smal | shares of spending. |In some cases, prices from
nei ghbouring cities were used; in other case, prices were
interpolated fromthe series present. Details are given in
t he Appendi x.
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is very nuch a prenodern basket. The European col onizati on of
America and the Indies expanded the consunpti on of some goods
(e.g. sugar) and introduced others (e.g. tobacco, potatoes,
tea, and coffee). By the end of the eighteenth century, these
were consunmed by working people. Introducing newitens into a
consunmer price index raises difficult problenms that are
usual ly solved by chain |inkage. This requires extrenely
detai |l ed budget information that is not available for the
early nodern period. Sugar has been included in sone

cal cul ati ons on an experinmental basis. |Its addition does not
affect the overall conclusions, so detailed results are not
report ed.

One difficulty in conparing prices across Europe is
differences in national cuisines and climte. Weat bread was
consuned in Spain, while rye bread was the normin Pol and.

Li kewi se, butter and beer were the usual fare in Engl and,
while olive oil and wine were their counterparts in Italy. |
have all owed these substitutions in the price index. Thus the
price of rye bread was used in Antwerp, Anmsterdam Strasbourg,
and the cities of Germany, Austria, and Poland, while the
price of wheat bread was used for London, Paris, Spain, and
Italy. The price of wine was al so substituted for beer, and

the price of olive oil for butter, depending on |local custom?®

SAlitre of olive oil weighs
about one kil ogram and contains about as nuch fat as a kil o of
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Since the object of the exercise is to conpare |iving
standards, the index was nodified to reflect climate in the
cal cul ation of the real wage: Less fuel was necessary for
heat in Spain and Italy, so the fuel ration was set at |ower
value (2 mlIlion BTU s) than for northwestern Europe (5
mllion BTU s). Had the southern European indices been
conputed with a northern fuel ratio, the cost of |living wuld
have been about 5% greater.

Tabl e 3 shows the quantities used as weights for the
Laspeyres index. They were suggested by exam ning many
budgets and wei ghting schenmes. Wth fixed quantities |ike
t hese, expenditure shares vary as prices vary, and Table 3
shows the shares inplied by the Strasbourg prices of 1745-54.
Bread accounted for 30.4% of spendi ng, beer for 20.6% neat
for 6.0% and fuel for 5.0% When seen in a long term
perspective, these shares correspond to the spending pattern
of a worker when real incones were high, such as a fifteenth
century craftsman (Dyer 1989, p. 158).

An inmportant om ssion fromthe consuner price index is
rent, which was unavail able for nost cities. Rent has been

included in real wage cal culations for sone places (e.g. Allen

butter, so one litre of olive oil was treated as the

equi val ent of one kilogram of butter. Wne and beer were
equated in terns of their alcohol content. Were both
products sold in the sane market, as in Strasbourg, these
equi val ences were approximtely the same as the relative
mar ket prices.
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1992, Feinstein 1998, Lindert and WIIlianmson 1983, van Zanden
2000) with a detectable--but not a dramatic--inpact on the
results. The reason that the inclusion of rent does not nake
nore difference is that it generally ambunted to | ess than 10%
of expenditure: Horrell (1996, p. 580), for instance, placed
rent at 4-5% of English working class spending in the late

ei ghteenth and early nineteenth centuries. Sone idea of the
bi as from excluding rent can be gai ned by cal culating the

i npact on the consuner price index of a two-fold and five fold
jump in rent. Wth an initial spending share of 5% a two
fold increase inplies a 5% rise in consuner prices with a
Laspeyres index and a 3.5% increase if a geonetric index is
used to allow consuners to substitute commodities for (nore
expensive) housing. A five fold increase raises these inpacts
to 20% and 8.4% respectively. These effects would not be

| arge enough to overturn the conclusions of this paper.

Future research, however, should be directed to incorporating
rent into the consunmer price index.

We can use findings fromthe British standard of |iving
debate as a check on the consuner price index, just as we did
for the wage index. Lindert and WIlianmson (1983) conmputed
the first nationally representative consuner price index. It
was controversial, and revisions were proposed (Crafts
1985b). Feinstein's (1998) index represents the culmnation

of this collective enterprise. Figure 4 shows that ny index
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tracks Feinstein's very well when they overlap. M i ndex
avoi ds the problem of the Lindert-WIIlianmson index--nanely,

t he sharp drop after 1820--since it uses the price of linen to
measure textile prices rather than the price of cotton that
was falling faster than textile prices in general.

The Phel ps-Brown and Hopkins (PBH) index is also shown in
Figure 4. Vhile it follows the Feinstein index over the |ong
term the PBH index is nmuch nore eratic since it indexes grain
prices, which were highly volatile. The PBH index is often
hi gher than the Feinstein index, so using the PBH index to
defl ate wages understates |iving standards for nuch of the
i ndustrial revol ution.

It is likely that these deficiencies are not confined to
that period. The PBH price index and ny own indicate the sanme
rate of inflation fromthe thirteenth century to the
ni neteenth but differ at key junctures along the way. 1In
particular, the PBH index is 20% | ess than mne for the
fifteenth century when English real wages were at a peak.

This difference neans that the PBH price index pushes that
peak 20% hi gher than my own. One of the odd features of the
Phel ps Brown and Hopkins real wage series is that it does not
regain its fifteenth century value until the end of the nine-
teenth century. This peculiarity is due to the underesti mate
of the price level in the fifteenth century. 1In contrast, ny

price index inplies that the real wage was marginally higher
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in the 1850s than in the 1450s. It is possible that the
i nclusion of new goods in the consuner price index would
indicate that living standards in the early industrial period
surpassed those of the fifteenth century at an even earlier
date, but the present cal cul ations are enough to show that the
PBH i ndex is excessively pessimstic.

As a further check on ny Laspeyres index, a geonetric
i ndex was al so conputed. Wth the Laspeyres index, the
relative quantities consuned are fixed and i ndependent of
relative prices. |In contrast, the geonetric index is a
wei ghted geonetric average of the price relatives in which the
wei ght s equal budget shares. Consequently, the geonetric
i ndex allows consunption to vary with price.! To heighten any
contrast with the Laspeyres index, geonetric indices have been
conputed with the share of bread set at .5 and other shares
reduced commensurately. A bread share of .5 reflects a | ower
standard of living. There is very little difference between
the two indices as Figures 5 and 6 indicate.

Table 4 and Figures 5 and 6 show that divergence was the
dom nant trend with prices, just as it was with wages. Spain

experienced the nost inflation during the price revolution,

1°Thi s i ndex corresponds to
Leontief, fixed proportion, preferences.

“The geonetric index corresponds
t o Cobb- Dougl as preferences. Under this assunption, own price
el asticities of demand equal one and cross price elasticities
are zero.
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presumably because it was the arrival point for Anmerican gold
and silver. Inflation then was greater in western Europe than
in Eastern Europe. Prices were fairly steady in northwestern
Europe from 1650 to 1750 but el sewhere they declined. The

upshot of these trends was increasing price divergence between
the fifteenth century and the | ate eighteenth century despite

t he expansi on of European trade.

Real Wages

The real wage equals the nom nal wage divided by the
consuner price index. The real wage shows proportional
changes and relative levels. It has no absolute
interpretation. To nake the results nore informative, |
conpute welfare ratios instead of conventional real wages.
The wel fare ratio is average annual earnings divided by the
cost of a poverty |line consunption bundle for a famly. A
wel fare ratio greater than one indicates an incone above the
poverty line, while a ratio |l ess than one neans the famly is
in poverty.

Annual inconme is conputed on the assunption that the
| abourer or craftsnmen worked 250 days per year (five days per
week for 50 weeks). The maxi num nunber of days worked per
year was about 300 in England and the Netherlands in the
seventeenth century and sonmewhat |ess (275-85) in France once

al l owance i s made for Sundays, religious observances, and
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saints days. |In the mddle ages about 45 nore saints days
wer e observed each year (de Vries 1993, p. 111, Bienefield
1972, pp. 15-19, Persson 1984, p. 220). The welfare ratio is
based on the assunption that illness, injury, bad weather, and
econom ¢ fluctuations prevented work on every perm ssi bl e day,
and that there was no long run trend in their incidence. The
i nport of the assunption will be exam ned | ater.

The poverty line is conputed for a notional famly of a
man, a wonen, and two children, and the nonhousi ng conponent
of their poverty line inconme is set equal to three tinmes the
basket of goods shown in Table 3. That basket is intended to
apply to an adult nale. It provides only 1941 cal ori es per
day, which would put the man in the second decile fromthe
bottomin England and the third in France according to Fogel's
(1991, p. 45) estimates for the late eighteenth century. It
was possible to get by on less, as we will see, but this |evel
of calories and variety of consunption marks a |ine between
respectability and destitution.

Three baskets of the goods shown in Table 3 would have
put a four person famly at the sane |level of nutrition as the
man. Three baskets of goods yield 5823 calories. |If we posit
a notional famly of one man and one wonmen each doi ng noderate
work, a child aged 4-6 and another 1-3, then the daily calorie
requi renment would have been 7940 (2800 for the man, 2000 for

t he wonmen and 1720 and 1220 for the children) using the norns
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of the Indian Council of Medical Research in 1981 (Gopal an
1992, p. 28). These nornms are not very different fromthose
for any western country. However, such norns have been

di sputed. Sukhatme (1977, 1978, 1882a, 1982b) has argued that
peopl e adjust to deprivation in a way that allows the Indian
norms to be reduced by 30% inplying a daily calorie

requi rement of 5558 for our notional famly. Thi s includes
1890 calories for the man, which is very close to the 1941
cal ories provided by one basket.?!? Obviously, the exact
nunbers vary depending on the circunstances, but, given
Sukhatnme's nornms, three baskets of goods was about right to
support a famly at the same | ow standard that one basket
woul d have supported a man.

In addition to the itenms shown in Table 3, a famly woul d
have had to pay rent. A mniml allowance is 5% of spending,
so | increase the cost of the basket by that anount. A
constant mark-up is an oversinplification since rents were not
uniform Future research should be directed toward
i ncorporating nore conplete information in this regard.

The welfare ratio that nmeasures the standard of |iving
equal s the craftsman's or | abourer's daily wage nultiplied by
250 days and then divided by 3.15 (3 x 1.05) tines the cost of

t he basket of goods shown in Table 3.

2Gopal an (1992) reviews the
debat e.
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Cbviously the calculation is notional in that it makes
arbitrary assunptions about the size of the famly, who earned
i ncone, and the nunber of days worked per year. Equally
clearly, these could--and did--vary. Anyone who objects to
t hese assunptions can ignore them in that case, the welfare
ratio is just a peculiarly scaled real wage index. However,
the scaling has two advantages. First, it makes explicit the
assunmptions that are usually inplicit when real wages are
treated as neasures of living standards. Furthernore, it
invites sensitivity tests of these assunptions to gauge their
significance. Second, to the degree that the assunptions are
reasonabl e, the welfare ratio has nuch to say about consuner
demand and about health. A welfare ratio of 1.00 neans that
t he mai nt enance of a barely acceptable (in both the social and
bi ol ogi cal senses) standard of living would have required that
all of a famly's income be devoted to rent and the
necessities listed in Table 3. There would have been not hi ng
left over for "luxuries". Wlfare ratios greater than 1.00
mean that famlies had extra income over and above their basic
needs and so could either buy nore basic commpdities--their
incone elasticities of demand were certainly positive--or
“"luxuries."” Conversely, values less than 1.00 inply that the
famly could not afford a decent standard of |iving under the
mai nt ai ned assunptions. Famlies could respond by working

more hours or by cutting back on food, a course that would
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have pushed the fam |y down Fogel's calorie distributions into
real destitution. In this sense, the basket in Table 3 was
constructed to give a rough indication of a passable standard
of living.

Tables 5 and 6 and Figures 7 and 8 show the wel fare
ratios. Read as real wage indices, the follow ng trends stand
out :

The di spersion of real wages was smallest in the early
si xteenth century. The | ow nom nal wages in Gernmany and
Poland at this tine were matched by | ow consunmer goods prices
to produce this uniformty. Wages were marginally higher in
nort hwestern Europe than el sewhere, but wage divergence in the
| ate nedieval period was |less than in |ater centuries.

Bet ween 1500 and 1750, real wages in Europe diverged
dramatically. Again, it is useful to distinguish three
groups: The first is London. VWhile the nom nal wage
there was the highest in Europe fromthe seventeenth century
onward, there was no conparable real wage prenm um before the
ni neteenth century since English prices were so inflated.

Real wages fell in the sixteenth century but rose gradually in
t he seventeenth and ei ghteenth centuries regaining the | ost
ground.

The second distinctive group i s Antwerp and Ansterdam
The Antwerp wage was high in the late m ddl e ages and fell

slowy but continuously until the end of the nineteenth



26

century. Ansterdam had no i nportance before the early nodern
period when its real wage junped to the highest level in
Europe. Thereafter it slowmy trended downward in tandemwth
the Antwerp wage. From a pan- European perspective, there was
little difference between the real wage history of these
cities.

The rest of Europe conprises the third distinctive
group. In these cities real wages coll apsed between 1500 and
1750. In Mlan, Naples, Valencia, Strasbourg, Minich, Vienna,
Krakow, Lwow, the real wage fell by about half. This is the
regi on for which the Braudel - Spooner (1967, p. 429)
generalization applies. The only exceptions to this trend
were capital cities--Madrid, Paris, Warsaw. Furthernore,
there was little change in this respect between 1750 and
1850. In other words, the nineteenth century pattern of
relative prosperity in England and the Low Countries matched
by wretched poverty in the rest of the continent was
est abl i shed by 1750.

If we interpret the real wage series as famly incone
di vided by the poverty line, they have nmuch nore to tell.
Before the Bl ack Death, |abourers in London and Fl orence were
i npoveri shed with an inconme only three quarters of the poverty
line. The popul ation drop due to the plague neant that the
real earnings of |abourers in the fifteenth century were

generally high enough to raise themover that line. In



27

Ant wer p, Ansterdam and London, their incones remai ned one
third above the poverty line into the nineteenth century.

El sewhere, however, the real incone of |abourers collapsed to
prepl ague |l evels--half to three quarters of that need to
support a decent standard of |iving.

Since craftsnmen al ways nmade nore than | abourers, their
situation was always nore favourable, but simlar trends
obtained. In particular, carpenters and nmasons in England and
t he Low Countries had inconmes tw ce that needed to pay for
basic food, clothing, and rent, as reckoned here. Mich of
this surplus went to buy nore housing and nore food. Hunger
is pressing on a diet of 1941 calories per day, which is why
the inconme elasticity of demand for food was between .5 and .9
(Crafts 1976, Clark, Hubrman, and Lindert 1995, Shamms 1984,
p. 259). In addition to food, however, the craftsnmen of
nort hwestern Europe had the cash to buy the "luxuries" of the
consuner revol ution.

El sewhere on the continent, the welfare ratio of
craftsmen fell to 1.00 or lower. Their situation was not as
dire as that of |abourers, but many woul d have been straining
to earn noney to buy necessities. Fogel's (1991, p. 45)
finding that the average English man consuned 2700 cal ori es,
whi | e average French man consunmed 2290, is plausible in view
of the lower real wage in France. Furthernore, the market for

| uxury goods woul d have been correspondi ngly di m ni shed.
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Wel fare ratios were higher in the capital cities--Paris,
Madri d, Warsaw--and that prem um sustai ned attenuated versions
of the consuner revolution (Fairchilds 1993).

How di d workers in southern and eastern Europe survive on
t he | ow wages of the eighteenth century? Wrking nore offered
only limted scope for inprovenent--an "industrious
revolution" in pursuit of calories. Eating |less was a second
option, but there was little latitude to reduce calorie
consunption. The best alternative was to shift spending
towards bread since it was the cheapest source of calories and
per haps also protein. Table 7 denonstrates the point by
showi ng the cost of these nutrients for the foods using
Strasbourg prices for 1745-54. (The sane ranki ngs woul d
obtain with other prices.) Eating sugar was no inprovenent,
for it was the nost expensive source of calories.

Shifting the diet to bread brought sonme relief, but the
Situation was dire. |If a |labourer in southern or eastern
Eur ope worked 275 days a year and spent three quarters of his
i ncone on bread, he could buy about 2.25 kilogranms a day in
the m d-ei ghteenth century. This ration would have provided
5513 cal ories, which was al nost our notional famly's require-
ments (5558 calories) at Sukhatnme's reduced nornmns.
Presumably, a few nore calories would come fromthe renaining
i ncome, but the bread part of the diet would have given only

1838 cal ories per adult male, which was dangerously close to
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t he 1500 calories required for basal nmetabolism The al
bread diet left no scope for adjustnent to m sfortunate: Bad
luck could easily lead to starvation.

The | ow real wages in southern Europe inply bad health
and high nortality for nmuch of the population. The crude
death rate in France did, indeed, exceed that in Engl and;
Fogel (1991, p. 46) estimted that 40% of the difference was
due to the greater proportion of the popul ati on subsisting on
diets in the nei ghbourhood of 1500 calories per adult male
equi val ent. The evidence of heights paints a simlar picture
of deprivation in southern and central Europe. Floud's (1992,
p. 231-5) sunmary of the evidence for the |late eighteenth
century indicates that the British were the tallest people in
Europe foll owed closely by the Dutch. The French, Italians,
and Spani sh were shorter. Kom os (1989, p. 99) reports that
the Austrians and Hungarians were equally short. The hei ght
evidence is consistent with the international differences in
real wages in the |ate eighteenth century, as reported here.
It is, furthernore, quite plausible that real wages as |ow as
t hose of continental |abourers would inmply a lifetime of

nutritional deprivation and, therefore, stunted growth.

Engl i sh wages

Whi |l e ei ghteenth century wages were |l ow in southern and

central Europe, they were high in the Low Countries and,
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especially, in England. This was the econom c basis of the
consunmer revolution and of el evated stature.

The high real wages in the northern Europe were the
result of high nom nal wages. These, in turn, reflected a
growi ng productivity advantage that these econom es enjoyed
during the early nodern period. Thus, the shift in econonic
activity fromsouthern to northern Europe in the seventeenth
century did not represent a relocation to a | ow wage regi on.
In 1620, for instance, building | abourers in nost Italian
cities nmade 6 to 7 granms of silver per day, while their
counterparts earned about 7 grams in London, Paris, Antwerp,
or Amsterdam Wages were less in the countryside, but
uniformy so. VWhile male farm workers in Engl and earned 4
granms of silver per day, the wage was 4 or 5 grans per day in
Mont al deo, a village near Genoa, and 3 grans per day outside
of Florence. The advantage of northern Europe, therefore, did
not lie in cheap | abour but rather in high productivity:
Exporters in northern Europe could successfully conpete
agai nst those in the south and pay a hi gher wage only because
their productivity was higher. By the sane argunent, the
ei ghteenth century rise in English wages above those prevail -
ing in the Low Countries or, indeed, anywhere else on the
continent, attests to rising productivity in British
manuf acturing (cf. Tem n 1997 and Berg and Hudson 1992). The

English | abour market was so inflated in the |ate eighteenth
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century that even the winter wage of nen in agriculture
exceeded the wage of craftsmen in many parts of Europe. This
prem um becanme even greater during the industrial revol ution.
Engl i sh constructi on wages | eaped up again in the first half
of the nineteenth century, and for this period we know that

t he wage advance was general. The only way that Britain could
pay the highest wages in Europe and dom nate export markets as
it did was to have the nost productive manufacturing sector.
WAge history indicates the m d-nineteenth century preenm nence
was built up over several centuries.

Whi |l e English nom nal wages rose steadily after 1600,
real wages rose much less rapidly since consuner prices
i ncreased al nost as fast as wages. By the eighteenth century,
Engl and not only had the nost inflated wages of any European
country but (wth the exception of Spain, whose prices were
still influenced by earlier American bullion inflows) the nost
inflated prices as well. The growing price gap between
Engl and and the Low Countries is inpressive.

The price index is dom nated by food prices, and interna-
tional trade was not substantial enough to force price
equal i zati on across the continent even in grain. The English
food market could, therefore, followits own course. Crafts
(1976, pp. 228-35) first pointed out that the high inflation
of English food prices during the eighteenth century neant

t hat food output was not growing from 1760 to 1780. Jackson
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(1985) and Allen (1999) have suggested that the growth pause
| asted from 1740 to 1800 despite the vast historiography
extolling the supposed output gains due to |arge farnms and
parlianmentary enclosures. English farmers had to cope with an
exceptional growth in noney demand due to rapid popul ation
growt h and hi gh nom nal wages. From 1500 to 1740, farm out put
rose by a factor of 2.25, which was still not enough to
prevent food prices fromrising Allen (1999). 1In the |ast
decades of the eighteenth century, however, farm output
stalled, and prices soared. Landlords gained at the expense
of workers, and the growth in real wages was checked until
international trade relieved the food bottle neck in the md-
ni neteenth century. Ricardo would not have been surprised.
Whil e real wages did not rise greatly from 1500 to 1850,
they did not fall either despite a seven-fold rise in popul a-
tion. Phel ps-Brown and Hopkins (1956) found the same pattern
in their study of provincial wages, but it is worth
enphasi zi ng because it is so different fromthe continental
experience. Wiile the industrial revolution nmay not have
rai sed the real wage, the econom c expansion after 1500 did
prevent living standards fromfalling. Sone participants in
the standard of |iving debate have pointed out that the real
question is not whether the real wage went up or down from
1750 to 1850, but what woul d have happened in the absence of

the industrial revolution (Ashton 1948, p. 161, Hartwell and
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Engerman 1975, pp. 192-4). Continental conparisons enphasize
the pertinence of that question for the early nodern period as
well, since el sewhere the real wage collapsed in the absence
of vigorous econom c devel opnent.

| ndeed, the broad perspective of this paper shifts the
ground from under both "optim sts' and 'pessim sts' in the
British standard of |iving debate. Both positions can find
support in the indices reported here, but contrary interpreta-
tions are also strengthened in both cases. Figure 9, for
i nstance, shows an 'optimstic' Lindert-WIIlianmson (1983)
pattern of static real wages until Waterl oo followed by sl ow
but steady advance until mdcentury. After 1815, the benefits
of capitalist econom c devel opnent were finally trickling down
to the working class! This interpretation pronpts the next
questions: Wiy no advance before 1815? Why was growth so
sl ow during the industrial revolution? But Figure 10 calls
t hese questions into question by plotting the real wage from
1264 to 1913. Did the real wage advance from 1815 to 1850
represent a dramatic break with the past? Hardly. The rise
in living standards in that period is al nost undetectable; it
is but one of many m nor fluctuations in the course of seven
centuries. The gains from 1815 to 1850 were a cycle--and a

m nor one at that--not a trend.!® Figure 10 suggests that the

BSchwartz (1985) remarked on the
fall in the real wage in London in the eighteenth century. He
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i nportant features in British real wage history were the | ong
swi ngs reflecting popul ati on changes in the nedi eval peri od,

t he mai ntenance of a high real wage after econom c¢ devel opnent
gat hered strength in the seventeenth century, and the sharp
rise in living standards between 1870 and the First World

War. Each of the last two periods were decisive breaks with

t he past--but in different ways.

Concl usi on

The econoni ¢ expansi ons of the Netherlands and Engl and
during the early nodern period were inportant achi evenents,
for they marked a departure fromthe Ml thusian past. For the
first time in western history, the econony kept pace with the
popul ation. If real wages did not rise dramatically, at
| east, they did not collapse. Continental Europe was not so
| ucky, and popul ation growth there resulted in extrenmely | ow
wages. The result was a substantial income gap with
inplications for health, consumer demand, and other aspects of
life.

It was only after 1870 that real wages rose decisively
above nedieval levels. Britain led the way with the hi ghest
standard of living in Europe. There was also inprovenent in

Germany, the Netherlands, and Paris, if not all of France.

conpared it with wage declines in continental cities, but they
were far nore substantial, as shown here.
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El sewhere in Europe it would be hard to argue that the
standard of living in 1900 was really any higher than it had
been in the fifteenth century. Significant inmprovenent

awai ted the great convergence of inconmes that occurred in the
twentieth century, indeed, only in the post-Wrld War ||

boom For that reason, the consunmer revolution was a
twentieth century phenonenon in nost of Europe, as was the
rapid i ncrease of heights in southern and central parts of the

continent (Floud 1992, p. 232).
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Tabl e 3

Consumer Price | ndex: Basket of Goods

quantity price nutri ents/ day
per person g. silver spendi ng granms of
per year per unit share cal ories protein
br ead 182 kg . 693 30. 4% 1223 50
beans/ peas 52 | LATT 6.0 160 10
nmeat 26 kg 2.213 13.9 178 14
butter 5.2 kg 3.470 4.3 104 0
cheese 5.2 kg 2. 843 3.6 53 3
eggs 52 each . 010 1.3 11 1
beer 182 | . 470 20. 6 212 2
soap 2.6 kg 2.880 1.8
i nen 5 m 4. 369 5.3
candl es 2.6 kg 4.980 3.1
| anp oil 2.6 | 7.545 4.7
fuel 5.0 M BTU 4.164 5.0
t ot al 414. 899 100. 0% 1941 80
Not e:

(1) Where oil and wi ne were consuned instead of butter and
beer, 5.2 litres of olive oil were substituted for the butter
and 68.25 litres of wine for the beer. 5.2 litres of olive
oil yields 116 calories per day and no protein; 68.25 litres
of wine gives 159 calories per day and no protein. In Stras-
bourg, the average prices 1745-54 were 7.545 granms of silver
for olive oil and .965 grans of silver for w ne.

(2) MBTU = mllions of BTUs

(3) prices are in granms of silver per unit. Prices are
averages for Strasbourg in 1745-54. The total shown in the
price colum is the total cost of the basket at the prices
shown.

(4) Nutrients are conputed assum ng the foll ow ng conposition:

Cal ori es Grams of Protein

br ead 2450 per kg 100 per kg

beans/ peas 1125 per litre 71 granms per litre
meat 2500 per kg 200 per kg

butter 7286 per kg 7 per kg

cheese 3750 per kg 214 per kg

eggs 79 each 6. 25 each

beer 426 per litre 3 per litre

W ne 850 per litre 0 per litre
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Lei pzig
Vi enna
Gdansk

Kr akow
War saw

1500-

1549

1.
1.
1.

.92

g

40
37
42

04

.15

. 89
.27
.92

.24
. 07
.97

1550-
1599
1.28
1.07
1.26
. 78
07
.90
. 80
. 87
.74
.72
.49
. 89
.73
1.06
1.11

1.

1
1.
1

Wel fare Rati os:

1600-
1649
. 36
34
.16
.73
01
. 89
.74
. 85
.70
. 58
.61
. 88
. 96
.92
. 93
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1650-

1699
1.28
1.42
1.37

.12

. 76

. 87
. 56
.93
. 80
.91
1.05
. 96
1.01

Tabl e 6

1700-
1749
1.34
1.55
1.58
.70
. 96
.75
. 87
. 80
. 57
. 80
.75
. 87
1.05
. 85
. 67

1750-
1799
1.28
1.41
1.42
.51
. 75
.59
. 64
.74
.61
.71
. 64
.71
. 89
. 88
. 93

Bui | di ng Labourers

1800- 1850- 1900-

1849
1.21
1.13
1.41

.39

.47

.95
1.08
. 85

. 80
.54
.62
. 60
1.18

1899 1913
1.39 1.86
1.25 2.16
2.15 2.82

. 50 . 83

.95 1.04
1.32 1.86

.79
1.17 1.90

.87 1.34
1.36 1.86
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Tabl e 7

Cost of Nutrients

grans gr ans

of silver of silver

per 1000 per 1000 g.

cal ories protein
br ead . 283 6.934
beans . 424 6.718
nmeat . 885 11. 065
butter . 476 495. 779
cheese . 758 13. 285
eggs 1.260 15. 938
olive oil . 926 ---
beer 1.104 156. 818
W ne 1.135 ---
sugar 2.317 ---
Sour ce:

The prices shown in Table 3 divided by the calories or protein
per unit, multiplied by 1000. Sugar assunmed to contain 3800
cal ories per Kkg.
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Figure 1

Comparison of Wage Series, 177D-1882
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Figure 2

Wisons' Nominal Wages, 1375-182%
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Figure 3

Labourers” Nominal Wages, 1375-1825
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Figure 4

British Consumer Prices, 178D-185D
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Figure 5

Alternative Consumer Price Indices
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Figure 6

Aiternative Consumer Price Indices

Tapsary mlerssntar

e e

Y ——

132099 | aaap0n | asapon | aeid9® | a7iD99
140D-4H 120D-49 100D- 49 170D-49

O dAamenplqpeas + AMaAnMersLrLar O \Tdaaslqpenrs

A '\’sarAri.-u_.osndsif X TA%IF-t,}‘Qq tulnr-n_nnruir



49

Figure 7

Welfare Ratios for Craftsmen
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Figure 8

Welfare Ratios for Labourers
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Figure 9

Real Wages of London Masons, 1765-1850




24

2)
20 -

19
e
17
i

14
13
1
11
10

~n o

» b-D

52

Fi gure 10

Real Wages of London Ivkasons, 12641613
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Appendi x |: Sources of Data

London

wages, 1457-1609: Rappaport (1989, pp. 401-7),

1610-99: Boulton (1996, pp. 279), 1700-1860: Schwarz (1985,
pp. 36-8), preld457 and post 1860--extrapolated with the
Phel ps- Brown and Hopki ns (1955) wage series for provincial
towns in southern Engl and

prices:
Bread, 1545-1780: Mtchell and Deane (1971, pp. 497-8).
Earlier prices conputed from bread equation using wheat price

from Rogers (1866-1892, |, pp. 226-234, 1V, pp. 282-290).
Beans and neat, 1450-1780: sources detailed in Allen (1992,
p. 327). Earlier neat prices extrapol ated backward based on

the price of cheese.

Butter, 1450-1649: Bowden (1967, pp. 839-45),

1650-1749: Bowden (1985, pp. 843-6), 1750-1826: Beveridge
(1939, p. 576). Prel450 prices extrapol ated backward based on
the price of cheese.

Cheese, 1259-1400: Rogers (1866-1892 I, pp. 430-5),

1450- 1639: Bowden (1967, pp. 839-45), 1640-1750: extrapol ated
forward with Bowden (1985, p. 855), 1750-1830: extrapol ated
forward with Beveridge (1939, pp. 428-9).

Eggs: Rogers, (1866-1892 |, 430-435, IV, 381, V, pp. 372-6),
Beveridge (1939, pp. 428-9). The Rogers prices were doubl ed
to put themon a par with the Beveridge prices, which were at
London | evel s.

Beer: 1659-1781: Beveridge (1939, pp. 434-6). Earlier figures
extrapol ated with barley price.

Soap, 1401-1768: Rogers (1866-1892 IV, pp. 395-6, V, p. 740),
Beveridge (1939, p. 667). Prel400 and 1769-80--extrapol at ed
fromprice of candles.

Li nen, 1506-1672: Beveridge (1939, pp. 143-5). Earlier and

| ater figures extrapolated with price of scholar's cloth from
Beveridge (1939, p. 85-90).

Candl es, prel400: assuned equal to price of lanmp oil, 1400f-
f: Rogers (1866-1892, 1V, pp. 376-80, V, pp. 398-404),

Beveri dge (1939, pp. 146-7).

Lamp oil: Rogers (1866-1892, |, pp. 635-40, |V, 376-80),
Beveridge (1939, 634).

Fuel : price of charcoal from Rogers (1866-18921, 445-50, 1V,
382-7, V, 398-405), Beveridge (1939, p. 78-9).

consuner price index, 1780-1913: Feinstein (1995, pp. 26,
263-5).

Ant wer p
wages:



54

mason, 1399-1603: Van der Wee (1963, pp. 457-63),

1604-1790: de Vries (1978, pp. 93-4), 1791-1839: Verlinden and
Craeybeckx (1959-73, 11, pp. 1044-5), 1840-1913: Scholliers
(1995, pp. 203-5).

| abourer, 1399-1603: Van der Wee (1963, pp. 457-63), 1604-
1913: estimated at 60% of the mason's wage.

prices:

bread (rye), 1399-1425: extrapol ated, 1426-1600: Schollier
(1960, p. 31), 1601-1835: Verlinden and Craeybeckx (1959-73,
|, pp. 496-500, 512-5, |1, pp. 947-50) occasionally using
Brussells prices to fill gaps.

beans, 1399-1600: Van der Wee (1963, pp. 199-203), 1601-1741
and 1829-35: Verlinden and Craeybeckx (1959-73, II

pp. 683-5), 1742-1828: interpolated fromthe price of rye
meat, 1399: Van der Wee (1963, pp. 225-7), 1400-1700: Van der
Wee (1975, pp. 436-447), 1701-1835: Verlinden and Craeybeckx
(1959-73, I, pp. 703-5, p. 961).

butter, 1399: Van der We (1963, pp. 210-6), 1400-1700: Van
der Wee (1975, pp. 436-447), 1701-1835: Verlinden and
Craeybeckx (1959-73, I, pp. 719-21, p. 959-60).

cheese, 1399: Van der Wee (1963, pp. 217-24), 1400-1700: Van
der Wee (1975, pp. 436-447), 1701-1835: extrapolated with neat
price.

eggs, 1536-1787: Verlinden and Craeybeckx (1959-73, II

pp. 510-13), earlier and |ater values: extrapolated with neat

price
beer: Ansterdam price used, prel500 figures extrapol ated
soap: Verlinden and Craeybeckx (1959-73, 11, pp. 840-1)

i nen, 1399: assuned equal to 1400 price, 1400-1700: Van der
Wee (1975, pp. 436-447), 1701-1835: interpolated with |inen
series in Verlinden and Craeybeckx (1959-73, 1I, pp. 495-500)
candl es, 1399: Van der Wee (1963, pp. 249-53), 1400-1700: Van
der Wee (1975, pp. 436-447), 1701-1835: Verlinden and

Craeybeckx (1959-73, 11, pp. 824-6)
lamp oil, 1405-1592: Van der Wee (1963, pp. 245-8),
1593-1816: Verlinden and Craeybeckx (1959-73, 11, pp. 758-60),

1817-1833: interpol ated, 1834-1835: M chotte (1934, p. 354).
The 1399-1404 and 1817-33 prices were interpol ated.

charcoal, 1399: assunmed equal to 1400, 1400-1700: Van der We
(1975, pp. 436-447), 1701-1835: Verlinden and Craeybeckx
(1959-73, 1l, pp. 811-3)

ni neteenth century: There is considerabl e disagreenent
between M chotte (1934) and Scholliers (1995, pp. 107-8) as to
the rate of inflation in Belgium Scholliers was preferred.

Anst er dam
wages: de Vries and van der Wude (1997, pp. 610-11),



55

extended to 1913 with wage i ndex R3 given by Nusteling (1985,
pp. 256).

Prices: Posthumous (1939, pp. 1004, 1005, 1082, 1964, pp. 133-
9, 243-98, 616-20, 300-8, 407-9, 655-7). N neteenth century
bread prices fromww.iisg.nl/hw

Bread prices for 1500-95 were predicted using the bread
equation and the price of rye in Leyden and Arnheimin

Post hunus (1964, pp. 445-57), Sillem (1903), and Jaarsijfers
voor het Koninkijk der Nederl anden/Annuaire statistique du
Royaunme des Pays-Bas. Portions of the tinme series for eggs
wer e extrapol ated using herring prices and neat prices. Sone
m ssing candle prices were extrapolated fromprices of Baltic
tall ow and the price of rapeseed oil. Peat prices for 1500-59
wer e extrapol ated using the price per scouw and assum ng that
the price in 1555/9 was the same as the price in 1560/ 4.

Augsbur g
wages and prices: Elsas (1936)
Vi ennese wood series used for price of fuel. The price of

lamp oil used for the price of soap. Eggs set equal to the
price of neat divided by 15. Cheese in 1502-79 extrapol at ed
with the price of nmeat. The Leipzig price of butter was used
for the butter price after 1573; earlier years extrapol ated

t he cheese price.

Muni ch

wages and prices: Elsas (1936)

The price of charcoal taken from Vienna. |[In 1427-1502, the
price of oil was used for candles. Soap was estinated equal
to oil throughout. Eggs were estimated as the price of neat

di vided by 15. The Augsburg price of cheese was used (except
for 1621-2 when the price was interpolated). Prior to 1603,
the price of butter was extrapolated with the price of

candl es, and the price of beans was extrapolated with the
price of rye from 1427 to 1537.

Lei pzig
wages and prices: Elsas (1940)
The price of linen was the price of "zwilch--billage sorte",

m ssing values for candles were interpolated fromthe the
price of soap, and oil (m ssing throughout) was esti mated
equal to soap.

For 1820-1914, the wage of building craftsman or mason from
Kuczynski (1961-7, 1, p. 375, Il, p. 225, 1Il, p. 420-3, 1V,
pp. 421-2). The wage of | abourers was estimated by

mul ti plying the carpenter's wage by the All-German average
ratio of the helper's wage to the carpenter's wage. The
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ni neteenth century price index is also Kuczynski's as reported
by Mtchell (1978), but it was rebased to be 3% above the
British consunmer price index in 1905 in accord with the
British Board of Trade's estimate of the difference in the

pur chasi ng power of the mark and the pound (W IIlianmson 1995,

p. 184). Inplicit inflation between 1796 (when the early
nodern Lei pzig index ends) and 1820 (when the Kuczynski i ndex
starts) is consistent with the inflation in whol esale prices
in Germany reported by Jacobs and Richter (1935).

Vi enna

wages, 1440-1800: Pribram (1938) and Phel ps Brown and Hopki ns
(1981, p. 94), 1821-1880: | abourer's wage taken from
Sandgruber (1982, p. 115). Mason's wage assuned to be 60%

hi gher, 1913: International Labour Organization, (1923, p. 58,
1926, p. 40).

prices: Pribram (1938). Bread price 1689-1800 from Pri bram
Earlier prices and sone gaps filled with the bread equation.
Butter prices prel63l were extrapol ated using the price of
candles. Also early cheese prices were extrapol ated using
butter prices. Soap before 1585 was assunmed to equal price of
candles. The Munich price of |inen was used as no Vi ennese
prices were recorded.

Val enci a

Al'l pre-1651 wages and prices: Ham lton (1934, 1936)

all 1651-1650 wages and prices: Hanmlton's typescripts in the
Special Collections Departnent, WIlliam R Perkins Library,
Duke University.

The bread price was conputed with the bread equation. The
beans were chi ckpeas, and values for 1551-1789 were esti mated
froma regression of the recorded price on the price of

wheat. Meat prices were used as estinmates for the m ssing
cheese prices for 1413-1502 and ot her odd years. Eggs for
1413- 1503 were extrapol ated from neat prices. Soap for

1413- 1503 was cal cul ated as 80% of the price of oil. The New
Castile series for the price of linen was used for for
1501-51.

Madrid

Al'l prel800 material from Ham Iton (1934, 1936, 1947).

M ssing bean prices were conputed froma regression of the
price of chickpeas on the price of wheat. The wine series for
1501- 1650 given in Ham |lton (1934) does not agree with the
series for 1651-1800 given in Ham lton (1947), which is about
three times the former c. 1650 and al so unreasonably high
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conpared to prices el sewhere. The post-1650 series was used
to extrapolate the earlier series to 1800 on the assunption
that the |ater series did not change between 1650 and 1651.
Soap for 1501-1650 and candles for 1501-1551 were estimated as
1.23 and 1.4 tinmes, respectively, the price of oil.

Madrid prices and wages were continued to 1913 with Reher and
Bal | esteros (1993, pp. 134-6) and Sinpson (1995, pp. 250-2).

St rasbourg
wages and prices: Hanauer (1878).

Bread was pain bis blanc calculated fromthe tarifs in Hanauer
(1878, p. 145). Gaps in the series of candle prices were
extrapol ated with the price of butter. Before 1525, the price
of plain cheese was used, thereafter gruyére. The index was
cal culated with beer and butter rather than wine and oil.

Paris

wages: Baul ant (1971, pp. 482-3), Durand (1966, p. 476),
Rougerie (1968, pp. 98-103). Mason's wages for the period
covered by Baul ant were estimted at 60% above | abourer's
wage.

prices 1431-1786: Bread, butter, wood, and soap from Hauser
(1936, pp. 135-8, 147-51), but there are many gaps. Earlier
bread prices conputed with bread equation using Baul ant (1968)
price of wheat, and early prices of butter, wood, and soap
were extrapolated fromthe Strasbourg series. Beans taken to
equal the wheat price based on Strasbourg data. Strasbourg
prices were used for meat, cheese, wine, candles, lanmp oil.
The Strasbourg series for eggs was increased by 50% which
agrees with the scattered quotations reported by Hanauer
(1936, pp. 140-1).

ni neteenth century cpi: index for 1840-1913 from Si nger - Kér el
(1961, pp. 534-5) for ourvier B. Average prices for 1840-9
for the commpdities in the 1431-1786 i ndex were used to extend
that index to 1840-9 when it was |linked to the Singer-Kérel
series.

Northern ltaly: Florence and M| an

Data for Florence and M| an have usually been conbined into a
single time series since Florentine data are avail able for
1326- 1371 and 1520-1619, while M| anese data begins in 1605
and becones thick only in 1701. In the overlap, there is
little difference in price between the two cities and sone
series (like wheat and wages) that overlap for |onger periods
al so show sim |l ar |evels.
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1326- 1371 (Florence):

Wages fromde |a Ronciére (1982, pp. 280, 326) and Gol dthwaite
(1980, pp. 436-8). The price of wheat was from Gol dt hwaite
(1975), while other prices and wages were fromde | a Ronciere
(1982, pp. 67-253). A truncated set of commodities, sone of
whi ch were estimated fromthe prices of others, was used for
the consuner price index. These commodities were bread
(calculated fromthe bread equation), beans (taken to equal
the price of wheat), neat (lanb), cheese (@.7 tines the neat
price), eggs, oil (for cooking and lighting), wne (taken to
equal the price of wheat), soap (.7 tinmes the price of oil),
and candles (.5 tines the price of oil).

1520- 1619 (Fl orence):

prices and wages from Parenti (1939).

The bread price was calculated fromthe bread equation. The
meat was | anmb, the cheese nostrale, the linen tela nera, the
fuel was wood. The price of soap was taken to be .7 tines the
price of oil, while the price of candles was .5 tines the
price of oil.

1701- 1860 (M| an):

prices and wages from de Maddel ena (1974). Bread cal cul at ed
with bread equation. The price of beans taken to be the price
of wheat. | have substituted the price of neat for the price
of olive oil instead of using de Maddelena's olive oil price.
The price of meat is much nore consistent with earlier price
rati os anmong commmodities and with the | evel of olive oil
prices in Naples in the eighteenth century.

1861-1913 (Ml an):
consumer price index: Mtchell (1978, p. 778-83).
wages: Hansen (1985, p. 350)

Napl es
wages and prices, 1548-1645: Coniglio (1952)

wages and prices, 1734-1806: Romano (1965)

Bread was cal culated with the bread equation.

nmeat - -veal price used in 1548-1645. For 1734-1806, the price
of cheese was used instead of the price of veal reported by
Romano since the veal price was out of line with earlier
prices, the price of eggs, and the patterns of prices
prevailing in other places, in particular MIlan. Cheese fit
t hese patterns better, so | concluded that Romano was
reporting an esoteric grade of veal

cheese--round used for 1548-1645, white for 1734-1806.
eggs- - 1548- 1645 val ues extrapol ated from | ater val ues using
cheese price series.
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W ne--estimated at .3 g of silver per litre in 1734-1806.
linen--estimted at 5 g. of silver per metre in 1548-1645.

oil--taken to equal the price of soap in 1548-73. Romano
(1965, p. 78) indicates that the price of cooking oil is per
sal ma, but that gives inplausible values. It nust have been

per staro--as was the price of lanp oil (Romano 1965, p,
66)--and | have used that conversion instead.

WAr saw
wages and prices: Adanczyk (1938), Siegel (1936), Siegel
(1949)

For 1558-1796, the bread price was cal cul ated by equati on.

The price of oil was used for the price of soap (they were
approxi mately equal in Munich). From 1558-1699, the price of
cheese was extrapol ated backward from 1700 with the price of
meat. The price index for 1816-1914 was conputed as descri bed
in the text but oil, soap, beef, cheese, and |linen were

excl uded.

Kr akow
wages and prices: Pelc (1935), Tomaszewski (1934), Gorkiew cz
(1950)

The bread equation was used to conpute the price of bread from
1495 to 1600. The price of oil was used for the price of
sooap. For 1409-1600, butter and oil were extrapol ated the
price of eggs. Beer 1409-1475 was extrapol ated. Wbod,
1558-1796, was the WAarsaw series. It was carried back to 1409
by extrapol ati ng by the wage.

The consuner price index for 1816-1914 was cal culated with the
sanme fornmula as the earlier period except that cheese and

i nen were excluded. The price of rye bread was conputed with
the bread equation for short portions of the nineteenth
century when it was not reported. This price agrees
reasonably with the reported prices. Beer 1859-1914 was
extrapol ated with the bread price series. Candles 1873-1914
were from Warsaw. The price of wood was used for the price of
fuel for 1816-45. Thereafter, the price of coal was used.

Gdansk
wages and prices: Pelc (1937), Furtak (1935)

The price of bread conmputed fromthe bread equation. Cheese
1803- 14 was extrapolated with the price of neat, and beer
1793- 1814 was extrapolated with the price of bread. Sone
scattered egg prices indicate that the price of an egg was one
ei ghteenth of the price of neat, so that ratio was used to
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calculate m ssing egg prices. The price of butter was used
for the price of soap and for the price of oil

Lwow
wages and prices: Hoszowski (1928), Hoszowski (1934)

The price of bread was predicted by the bread equation. Beans
1770-96 were extrapolated with the price of rye. Butter 1519-
1600 was extrapolated with the price of neat. Cheese 1701-96
is the Warsaw series; earlier values are extrapolated with the
price of nmeat. Eggs 1520-1703 were extrapolated with the
price of meat. The price of oil is used for the price of

soap, and the oil price is the Krakow series. Candles

1520- 1700 were extrapolated with the price of butter.
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