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The dynamics of economic inequality and its relationship with economic growth in the preindustrial 
world is increasingly attracting the attention of both economists and economic historians. In this paper, 
we tackle this theme by introducing new estimates of the labor share in five major European countries 
(England, France, Holland, Spain, and Portugal) for the period 1250– 1850. Our estimates are con-
structed using an innovative method based on the conversion of real wages in 2011 PPP $. Overall, we 
find a complex pattern of evolution of the labor share with major fluctuations. Furthermore, using 
the inequality possibility frontier (IPF) framework, our results suggest that preindustrial Europe was 
characterized by a negative relationship between the extraction ratio and GDP.
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1. introduction

In the past years, inequality has returned to be a major research theme in 
economics and also in economic history (Piketty and Zucman, 2014; Scheidel, 
2017; Alfani, 2019, 2021). Most of the current contributions on income and wealth 
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distribution are based on household- level data, but the alternative “classical” func-
tional approach to income distribution (Dobb, 1975), long neglected, is also enjoy-
ing a revival (Glyn, 2011). The decline in the labor share in the US and in other 
advanced countries is one of the main pieces of evidence for the deterioration of 
the living standards of the working class, and it has attracted significant scholarly 
attention (Karabarbounis and Neiman, 2014; ILO- OECD, 2015; Cette et al., 2019). 
This renewed interest has also covered the relations between economic growth and 
factor shares in the 19th and 20th centuries (Bengtsson and Waldenstrom, 2018; 
Charpe et al., 2019; Maarek and Orgiazzi, 2019; Bengtsson et al., 2020). This grow-
ing literature supplements the more established research tradition in economic his-
tory focused on personal income and wealth distribution (van Zanden et al., 2014; 
Roine and Waldenstrom, 2014; Piketty and Zucman, 2014; Piketty et al., 2018).

The literature on income distribution in the pre- industrial world is less abun-
dant although growing (see Section  2). Most of it deals with wealth inequality, 
which differs in theory and in practice, from income inequality (Skopek et al., 2014; 
Berman et al., 2016; Davies and Shorrocks, 2018). There are very few series of factor 
shares for the period before the Industrial Revolution, and most of them deals with 
England. Against this paucity of data, the functional distribution of income is some-
times proxied by the wage/land rent ratio (O’Rourke and Williamson, 2005; Madsen 
and Strulik, 2020), or by the wage/GDP per capita ratio (Williamson, 1997, 1998).

This paper provides comprehensive comparative estimates of the functional dis-
tribution of income in pre- industrial Europe. Our estimates supplement the meager 
evidence on income distribution, but they are also interesting on their own. The func-
tional distribution of income is arguably more relevant in pre- industrial societies than 
nowadays: in the past, individual incomes were less variegated across different sources, 
and the distinction between social classes was sharper than nowadays. We estimate 
yearly series of labor share for five major European economies (England, France, 
Holland, the largest province of the Netherlands, Spain, and Portugal), from as early 
as possible, given the available data, to 1850. We start from Williamson’s (1997, 1998) 
intuition to use the wage/GDP per capita ratio as a synthetic measure of inequality. 
Unlike the wage/rent ratio, it captures returns to all factors, but it does not consider 
changes in the relative supply of factors and, above all, unlike the Gini or Theil coef-
ficients, it is not comparable across countries.1 We address these issues with two meth-
odological innovations. First, following Angeles (2008), we estimate the wage bill by 
adjusting the available series for male unskilled workers for changes in labor supply— -
i.e., in the number of days worked and in the activity rates of the population. We 
distinguish workers by gender, level of skill, and type of occupation (causal or daily 
vs annual), each with a specific wage premium relative to our baseline. Second, we 
convert the available wage series, originally constructed as welfare ratios (Allen, 2001) 
into 2011 PPP dollars, so that we can express both the numerator and the denomina-
tor in the same units and compute genuine labor shares rather than indexes.

1The returns to human capital would appear in the numerator only if  wages refer to all workers, 
whereas they are included by definition in the denominator. The Williamson index is susceptible of a 
Marxian interpretation. For Marx, the state of the income distribution between workers and capitalists 
is described by the “rate of exploitation”:

e = (y- w)/w, which corresponds to w/y = 1/(1 + e).
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Our estimates break new ground in the historical analysis of the dynamics of 
inequality in pre- industrial Europe. First, as already suggested by the conventional 
wisdom on the dynamics of real wages, we find a major cycle in the evolution of 
the labor share following the Black Death. Inequality declined from mid- 14th to 
mid- 15th century and rose until to the beginning of the 17th. Second, less predict-
ably, we find a major divergence across Europe in the 17th century. In England 
and Holland, the most successful countries of the time, the labor share increased 
sharply until a peak in the 1680s, mostly as a consequence of an increase in activity 
rates and working time. Simply put, the Industrious Revolution (de Vries, 2008) 
reduced inequality. This “second golden age” for workers was short lived: at the 
beginning of the 18th century, the labor share in England and Holland was back 
to the level of the 1630s, and it continued to decline in the second half  of the 
century. In the other three countries we consider, France, Spain, and Portugal, the 
labor share grew very little or not at all during the 17th century, but it declined in 
the 18th. Thus, the Napoleonic wars marked a historical peak in inequality. Third, 
we find tentative evidence of a very limited rise in the labor share in the early 19th 
century, which unfortunately cannot be pursued in the rest of the century for lack 
of comparable estimates. Last but not least, we explore the relationship between 
inequality and economic growth adapting to labor share the inequality possibility 
frontier (IPF) approach by Milanovic et al. (2011).

The structure of the paper is as follows. After the literature survey (Section 2), 
in Section 3 we set out our framework, while in Section 4 we outline the sources of 
the data used. We present our results for the English case, the most documented 
one, in Section 5, while in Section 6 we compare them with the trends for the four 
other countries. Section 7 concludes.

2. incoMe distribution in Pre- industrial euroPe

Most recent studies on inequality in pre- industrial Europe rely on fiscal sources, 
such as taxes on land and housing, including, when possible, also financial assets (i.e., 
debts and loans). Thus, the results, expressed with Gini coefficients or with the shares 
of the top 10 percent of the population, measure the inequality in the distribution of 
wealth (Alfani, 2017, 2019, 2021). Actually, these data might underestimate inequality 
if fiscal sources exclude the propertyless, even if the bias might be small (Alfani and 
Di Tullio, 2019). Overall, this line of research shows that inequality in Europe was 
increasing “almost monotonically” at least from mid- 15th century onwards (Alfani, 
2019, p. 1177). For instance, Alfani and Di Tullio (2019) argue that the rise in inequal-
ity in the Republic of Venice was determined by the growing burden of a strongly 
regressive taxation. The church and feudal land was exempt from impositions, and 
most revenue came from consumption taxes. The middle class was being hollowed 
out to pay for the current and, via debt servicing, past military expenditures of the 
Serenissima. Recently, Alfani et al. (2020) show that wealth inequality in Germany 
decreased from 1350 to about 1450, rose in the following two centuries and declined 
for the joint effect of the 1627– 1629 plague and of the Thirty Years’ war. By adopting 
a different measure of wealth inequality, the wealth/GDP ratio, Madsen (2019) sug-
gests a different story for England from 1200 onwards. The ratio fluctuated in the long 
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run around a factor of five, with rising inequality after the Black Death, in the early 
17th century and again in the 18th century and declining inequality from about 1430 
to 1550 and in the early years of the 18th century.

The research on income inequality has been severely hampered by the lack 
of  data. As far as we know, there is only a local analysis for some cities in the 
Low countries (Ryckbosch, 2016) and the country- wide estimate, for Portugal 
in three benchmark years (Reis, 2017), both based on tax data. According to 
Ryckbosch (2016), inequality may have declined before 1550 and surely rose after 
1650. He explains these trends with changes in the relative bargaining power of 
urban workers, which depended on the protection by their guilds against compe-
tition from rural workers. Inequality in Portugal declined from 1565 to 1700 and 
increased slightly from 1700 to 1770. Reis (2017) explains this pattern by noting 
that rural real wages rose thanks to the growth in production of  Porto wine and 
the diffusion of  maize as a cheap alternative to wheat.

The historical literature on functional distribution of  income is similarly 
thin. Prados de la Escosura et al. (2021) provide series of  wage/GDP for Spain 
1275– 1845, while recent research on other dimensions of  economic change has 
yielded, as by- product, three series of  the labor share for pre- industrial England. 
Clark (2010) has computed the share from the building blocks of  his series of 
nominal GDP from the income side, Madsen (2017) deals with the determinants 
of  changes in wealth/GDP ratio, and Humphries and Weisdorf  (2019) with the 
evolution of  the labor market. We will discuss these series in comparison with 
our estimates in Sections 5 and 6. Lacking actual data, most authors have relied 
on social tables— i.e., educated guesses by contemporary observers on average 
income by social classes or occupational groups. The key reference in this line 
of  research is the seminal paper by Milanovic et al. (2011), later updated, with 
additional observations, by Milanovic (2018). Their extended database includes 
a total of  41 tables for pre- industrial countries, defined as having a GDP per 
capita lower than 2500 1990 PPP $. Thirteen social tables refer to early mod-
ern Europe, with an average of  Gini coefficient of  47 percent. Milanovic et 
al. (2011) interpret their data introducing the concept of  maximum feasible 
inequality— i.e., the maximum value of  the Gini index consistent with the sur-
vival of  the mass of  the population when an infinitesimal élite appropriates the 
entire surplus over the subsistence. The envelope of  these maximum inequality 
points is defined as the IPF. This maximum is frequently attained in the actual 
data at low levels of  GDP, as in India in 1750 and 1947 or in Kenya in 1914, 
whereas the current Gini coefficients for advanced countries are only a fraction 
of  the maximum feasible inequality. Pre- industrial Europe was somehow in the 
middle, poor but rather distant from the IPF. Drawing on this research, in his 
well- known synthesis book Global Inequality, Milanovic (2016, p. 69) concludes 
that in pre- industrial societies absolute inequality fluctuated according to “acci-
dental or exogenous events, such as epidemics, discoveries or wars” as long as 
income remained low. On the contrary, the increase in income augmented the 
scope for extraction— i.e., shifting away from the IPF. Indeed, as suggested in a 
pioneering article by van Zanden (1995), the estimates for England (five obser-
vations) and Holland/the Netherlands (three) point to a significant growth in 
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inequality without a comparable increase in the ratio between actual and the 
maximum feasible inequality.

In spite of  this dearth of  evidence, there is a widespread consensus about 
the effects of  the Black Death on income distribution since the pioneering work 
by Rogers (1884) on England. The second half  of  the 14th century and the 15th 
century had been a “golden age” for the living standards of  European workers 
(Voigtländer and Voth, 2013). This view is mostly based on a simple Malthusian 
interpretation of  the (fairly abundant) wages data. Real wages of  unskilled 
workers increased (Pamuk, 2007; Fochesato, 2018), the skill premium in build-
ing trades fell (van Zanden, 2009), and it seems likely that land rent declined 
as well, even if  there are no data for this period. Thus, the drastic fall in the 
population increased the labor share of  unskilled workers and, in all likelihood, 
also the total labor share, as the number of  skilled workers was very small. The 
population series for England (Broadberry et al., 2015) and the recent work by 
Jedwab et al. (2019) for cities all over Europe imply that the demographic recov-
ery after the Black Death was slow. Thus, one would surmise that the golden age 
of  workers lasted until the end of  the 16th century. The population eventually 
recovered, and in a simple Malthusian world this would have caused a decrease 
in real wages. In his seminal paper on the “little divergence,” Allen (2001) argues 
that real wages did decline in Central and Southern Europe but remained fairly 
high in England and Holland. This latter reaction may signal a change in the 
relation between population and economic growth (Fochesato, 2018). However, 
Allen’s real wage series are still controversial (Geloso, 2018; Stephenson, 2018; 
Lopez Losa and Piquero Zarauz, 2021). At all events, after the 16th century, 
any inference from the dynamic of  real wages to the labor share is much less 
straightforward than in the post- Black Death period.

3. Methods

Our accounting framework is very simple. By definition, the labor share (α) 
in the j- th country at time t is equal to the ratio of the wage bill to GDP, which 
can be estimated in nominal terms (subscript N) or in real terms (subscript R), 
respectively as:

and

where W is the yearly wage, L is the number of workers, and Y is the GDP, with the 
subscript N indicating nominal values.2 Nominal wages and GDP are deflated, 

(1) �Njt =
(

WNjt ∗ Ljt
)

∕YNjt

(2) �Rjt =
(

WRjt ∗ Ljt
)

∕YRjt,

2In the following, we omit the subscript jt for simplicity. Note that our definition includes all labor 
compensations, including the labor component of the self- employed, which we assume to be equal to 
the prevailing wage. This avoids a major issue in the current estimates of labor share (Gollin, 2002; 
Guerriero, 2019).
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respectively, with an index of cost of living for wage workers (WR =WN∕Pw ) and 
with the GDP deflator (YR = YN∕PY), so that the relationship between the nomi-
nal and real labor shares is:

The nominal labor share measures the percentage of  the wage bill on total 
return to factors, while the real labor share is the percentage of  the total purchas-
ing power of  the population which accrues to workers. The two measures diverge 
if  the ratio Pw/Py changes relative to the base year: ceteris paribus (i.e., for the 
same distribution of  nominal income) an increase in the prices of  wage goods 
lowers the workers’ share on the total potential consumption— i.e., increases 
real inequality (Crafts, 2020; Geloso and Lindert, 2020). In this perspective, our 
framework is consistent with the suggestion to use group- specific price indexes 
to deflate nominal income for estimating trends in inequality (Hoffman et al., 
2002).

We assume the workforce to be composed by i categories (1, 2, … n), each fea-
turing Li workers, who get a daily wage wi for di days of work. By definition, GDP 
per capita is equal to GDP per capita y times total population N. Thus, the labor 
share can be written as:

We compute the share of  workers of  the category on population (Li/N) as 
the product of  the share of  the relevant age/gender cohort (i.e., potential work-
ers) in the i- th category (μi) on population times the activity rate for that cohort 
(δi):

Furthermore, we express the wage of the i- th category as ratio ξi to the refer-
ence category (wM)— i.e., unskilled males on daily wages (�i = wi∕wM). Thus, the 
labor share becomes:

Therefore, our estimate needs wages of unskilled males, GDP per capita, the 
composition of population by age/gender cohort (μi), and three parameters (ξi, δi, 
and di) for as many categories of workers as possible given the available sources. 
Equation (6) can be rewritten as:

where the term ζ:

(3) �N = �R ∗ Pw∕Py.

(4) � = Σ
(

wi ∗ Li ∗ di
)

∕y ∗ N .

(5) Li∕N = �i ∗ �i .

(6) � = Σ
(

wM∕y ∗ �i ∗ �i ∗ �i ∗ di
)

.

(7) � = wM∕y ∗
[

Σ
(

�i ∗ �i ∗ �i ∗ di
)]

,

(8) � =
[

Σ
(

�i ∗ �i ∗ �i ∗ di
)]
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includes the differences among categories of workers in relative wages (skill pre-
mium and gender gap) and working days, as well as their share on total workforce. 
In practice, equation (8) highlights the difference between the labor share and the 
Williamson’s measure of inequality (wage/GDP ratio).

In principle, equation (6) can be estimated in nominal or in real terms, and 
the two can be converted into each other according to equation (3). However, 
series of  GDP at current prices are available only for England, and they have 
been computed by reflating the series at constant prices (Broadberry et al., 
2015, p.201). Thus, we will estimate the labor share in real terms for all coun-
tries and use equation (3) to estimate a series of  labor share at current prices for 
England.3

For modern societies, data refer to well- specified sectors and long- term con-
tracts are the norm, but, in pre- industrial ones, the distinction between different 
sectors is hard to keep, while wages and working conditions depended on the char-
acteristics of the workers, and many of them were hired with short- term contracts. 
In the most detailed case, for England, we consider separately six categories of 
workers (15– 64 years), dividing by gender, and types of contracts (long term or 
annual vs short term or daily), level of skill (skilled/unskilled, for males only). 
We estimate separately the share of each category in total income, with specific 
parameters, and then we sum to obtain the total labor share at constant prices. Our 
estimates of the labor share refer to labor income only, excluding the income from 
capital (e.g., handlooms for weavers, agricultural tools for peasants) and from land 
(for land- owning peasant households).

4. data and sources

Given the constraints dictated by the available data on wages or GDP, we have 
been able to estimate yearly series of real labor shares for 1260– 1851 for England, 
1276– 1851 for France, 1410– 1807 for Holland (the province of Amsterdam, not 
the whole Netherlands), 1501– 1800 for Spain, and 1530– 1850 for Portugal.4 We 
describe the sources of the series in full detail in the Online Appendix, and we 
report all series in the article’s Supporting Information.5 In this section, we give a 
broad overview of our series, and we discuss the methods of conversion of the 
welfare ratios in PPPs.

We measure real wages using welfare ratios (WR), which Allen (2001, p. 421) 
defines as:

3These nominal series are obtained by reflating the real series with a price index and then by linking 
the resulting index to GDP at current prices in a benchmark year. This procedure does not avoid defla-
tion biases and, additionally, causes the level of nominal GDP, and thus ultimately the labor share, to 
depend on the choice of the linking year. This introduces a further source of distortion, whenever these 
benchmark years differ across countries and, for this reason, they reflect different price structures.

4The series of labor share for all countries are available as Supporting Information in the journal 
website.

5We have looked for structural breaks in all series with a Bai and Perron (2003) test to provide an 
additional statistical support to our periodization. The results single out 1372, 1521, 1587, 1676, and 
1793 as break points for England, 1345, 1477/1525 (according to the method of computation), 
1669/1672 and 1762 for France, 1477, 1554, and 1653 for Holland, 1546, 1599/1608 for 1642 and 1719 
for Spain and 1613/1647, 1705, and 1802 for Portugal.
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where wN is the nominal daily wage for the male breadwinner, who is assumed to 
work for 250 days per year (“Allen’s standard”), C is the annual cost of  a subsis-
tence basket for an adult and 3.15 is number of  baskets necessary for the survival 
of  an average household. Allen assumes this latter to have four members (the 
breadwinner himself, his wife and two children) and to need three baskets (chil-
dren consume half  an adult basket), plus a 15 percent allowance for rent (5 percent 
for each consumption unit). Each subsistence basket includes food for a total of 
1940 calories per day, fuel, and some basic manufactures. Some of the food items 
(e.g., eggs, beer, and wheat bread) in Allen (2001) are actually not strictly neces-
sary for mere biological subsistence, as they can be easily substituted by cheaper 
sources of  calories and proteins. In fact, in later works, Allen (2009a, pp. 36– 37; 
Allen et al., 2011) has modified the basket to cut its cost as much as possible, while 
still keeping the same level of  calories. He has reduced the food consumption of 
all items but cereals to the vital minimum, and he has assumed that people ate the 
cheapest available cereal, such as oats in England or maize in Southern Europe. 
This approach is controversial. The assumption of  a fixed unchanging basket is 
theoretically questionable, as the cheapest one could be achieved using differ-
ent combinations of  goods. Allen himself  (2017; 2020) and Zegarra (2021) have 
experimented with a more sophisticated approach for determining the basket, 
using linear programming given the prevailing prices. Scholars have also criticized 
Allen’s definition of  cheapest source of  calories for urban population (Lopez 
Losa and Piquero Zarauz, 2021), his assumptions about the composition of  the 
household (Humphries, 2013; Mijatovic and Milanovic 2021; Horrell, Humphries 
and Weisdorf, 2021) and the individual caloric needs (Humphries, 2013; Allen, 
2015) and the representativeness of  wage series (Hatcher and Stephenson, 2018). 
However, an alternative standard has not yet emerged, and thus we will stick to 
the Allen’s original approach. We deflate the available wage series with a stripped- 
down “bare- bone basket,” which enhances the intercountry comparability and 
makes computations easier.

We convert the welfare ratios (WRit) into yearly income for male unskilled 
workers in three steps. First, we compute the monetary value of the food compo-
nent of the basket (Table 1) in 2011 PPP $ (CF

$2011
), using the standard formula for 

bilateral (rather than multilateral as for GDP) PPP conversion between the US and 
another country j (e.g., Inklaar et al., 2018):

The vectors QUSA and Qj are the quantities for food items and Pj and PUSA are 
prices in local currencies from the ICP World Bank (2015) database for the 2011 
round of PPPs (Table  1). Results from this method are subject to biases from 
change in relative prices and in the range of available goods, but the biases are in 
all likelihood smaller in the conversion of subsistence baskets, which include only 
basic foods, than in the computation of total GDP, which includes a very wide 

(9) WR =
(

wN ∗ 250
)

∕ (C ∗ 3.15) ,

(10) CF
$2011

=
[(

ΣPUSA ∗Qj∕ΣPj ∗Qj

)

∗
(

ΣPUSA ∗QUSA∕ΣPj ∗QUSA

)]0.5
.
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range of manufactures.6 Second, following the World Bank approach for poverty 
lines, we add a fixed mark- up (15 percent) to food expenditures to consider the 
non- food items (clothing, soap, etc.) of the subsistence basket (C$2011 = CF

$2011
∗ 1.15 ). 

To this amount, we add the allowance for rents as in the Allen’s original formula 
(equation 9). Thus, we obtain the yearly cost of subsistence for one adult. By divid-
ing this amount for 365, we obtain the daily costs of the bare- bone baskets of 
Table 1 (inclusive of non- food items and rent) for all countries.

The cost of the subsistence clusters around 1.25 dollars per day, a value sig-
nificantly lower than the 2015 poverty line of the World Bank (1.90 in 2011 PPP $), 
which features more calories (about 2100) and also a wider range of non- food con-
sumption items (Allen, 2017, p.3692). Finally, we compute the yearly real income 
(Wit) implicit in the welfare ratio (WRit) as:

Our method is arguably robust to criticisms about Allen’s approach. Any 
increase in the number of calories or in the size of the average household (and thus 
in the number of baskets) would decrease the welfare ratio, but the effect would be 
correspondingly compensated by an increase in the unit cost of the basket or in the 
number of baskets.

We retrieve the GDP series (in 2011 PPP $) for England (Broadberry et 
al., 2015), Holland (van Zanden and van Leeuwen, 2012), and Portugal (Palma 
and Reis, 2019) from the 2020 release of  the Maddison project (Bolt and van 
Zanden, 2020), while for Spain and France we rely on recent estimates by Prados 
de la Escosura et al. (2021) and Ridolfi and Nuvolari (2021), which are not yet 
included in the Maddison project. The series for England, Holland, and Spain 
(except the early and late years) have been estimated as sum of  output of  dif-
ferent sectors (Holland is a “tentative” estimate before 1510), while the series 
for Portugal and France have been obtained with a demand- side approach. We 
have collected information for the variables necessary for the estimation of  the 
labor shares from various country- specific sources, as reported in Table 2. As 
said in the Introduction, our search has yielded a complete and reliable set of 
data for England, while the results for the other four countries are somewhat 
more fragile. The data on skill premium and gender gap are quite solid, as they 
are obtained from recent research on the dynamics of  wages. The same is true 
also for estimates of  working days, which in most cases rely on specific evidence, 
while the nationwide percentages of  skilled workers are obtained combining the 
country- specific estimates on non- agricultural rural population by Allen (2000) 
with the English shares of  skilled occupations by de Pleijt and Weisdorf  (2017). 
When possible, we have proxied the missing country- specific series with data 
from similar countries (e.g., Spain for Portugal and vice versa). Unfortunately, 
we have been able to find series of  wages for annual workers only for England, 

6For some cereals, the World Bank does not report prices (e.g., maize) or provides only prices for 
industrial products (such as cornflakes). In these cases, we estimate an implicit price as the retail price 
of bread times the ratios of producer prices from the FAO Statistical database (www.fao.org), accessed 
November 2019.

(11) Wit = wM ∗ d =WRit ∗ C$2011 ∗ 3.15.
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and thus for the other countries we omit the distinction, estimating the wage bill 
as if  all workers were on daily contracts.

5. the labor share in enGland

Figure 1 presents our baseline series of the real labor share for England (equa-
tion 6). We smooth yearly fluctuations with a 25 years moving average. In the fol-
lowing, if  not otherwise stated (as “original series”), we quote the central year of 
each 25 year— e.g., 1293 covers the period 1276– 1300.7

In the long run, English workers got half  of  the GDP (50.0 percent), possibly 
a couple of  points more including children below 14 years of  age, whom we have 
been forced to omit for lack of  data for most of  the period.8 The Black Death 
killed about one- third of  the English population (Broadberry et al., 2015), but this 
did not cause immediately a rise in the labor share, which in 1362 was still about 
ten points lower than before it (42 percent vs 52.4 percent). Afterwards, the popu-
lation continued to decline, and the share started to rise and 1372 turns out to be 
a break point in the original series. The upward swing of  this Malthusian cycle 
lasted about one century, peaking in the 1480s. This date coincides with the trough 

7In the smoothed series, the figures for the years immediately before (or after) the Black Death 
cover both pre-  and post- plague years (e.g., 1347 is the average of 1335– 1359), and thus reduce any 
short- term effect of the plague. Thus, “before the Black Death” and “after the Black Death” refer re-
spectively to the periods 1323– 1347, with central year 1335, and 1350– 1374, with central year 1362.

8Data are available for the period 1780– 1820 (Horrell et al., 2020). The total wage bill for children 
accounted for 1.14 percent on average, with a peak slightly over 1.6 percent during the 1820s (Figure A4 
in the Online Appendix).

Figure 1. Comparison Between Our Labor Share and Williamson w/y, England (1260– 1850). 
Note: Williamson w/y is computed assuming 250 working days and L/N = 0.4. [Colour figure can 

be viewed at wileyonlinelibrary.com]
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of population, which, in 1480, was one- fifth lower than at the end of  the plague 
(Broadberry et al., 2015). The labor share remained above 60 percent up to the 
end of  the 15th century, and then it declined throughout the whole 16th century. 
In 1600, workers got only two- fifths of  English GDP, the lowest share since the 
beginning of  the series, and a whisker above the all- time low of the 1790s. Then, 
their situation improved, and the labor share grew by almost a half, to 62.8 per-
cent in 1667— i.e., back to the peak of  the post- Black Death rise. This increase 
cannot be interpreted as a Malthusian reaction, as the movements of  the labor 
share had no obvious relation with population trends. The English population 
rose fast to the 1630s, stalled for about a century, and then rose rapidly again. As 
we will detail later, the second “golden age” of  English workers reflected an 
increase in labor supply with stable wages rather than an increase in wages with 
stable or shrinking workforce. Furthermore, it lasted much less than the first. The 
labor share started to decline in the third quarter of  the 17th century and contin-
ued throughout the 18th, including the first decades of  the Industrial Revolution. 
It hit the all- time low in 1798, and then it recovered somewhat. At the end of  our 
series, in 1838 the labor share was 46.5 percent— i.e., some points lower than its 
long- run average. Our estimate might undervalue somewhat the positive effect of 
the increase in skills on the total labor share during early industrialization. In fact, 
our skill premium refers to construction workers, while a growing number of  peo-
ple was employed in “professional” and “commercial occupations”: in 1841 they 
accounted for about 4 percent of  the total workforce and one- quarter of  our esti-
mate of  skilled workers (Mitchell, 1988, p.104). On the contrary, the overall evo-
lution of  our estimates of  the labor share is consistent with the results of  the 
recent work on the welfare of  British working class by Gallardo- Albarran and de 
Jong (2021).

We plot, in Figure 1, also the wage/GDP ratio (the “Williamson w/y”), which 
we express, for the sake of comparability with our series, as a labor share (equa-
tion 4) assuming L/N = 0.4 and d = 250 (Allen’s standard). The movements of the 
“Williamson w/y” only vaguely resemble our baseline series. The Malthusian cycle 
is much wider, and, at its peak, laborers would get over 100 percent of the GDP, 
which is clearly absurd. On the contrary, the 17th- century cycle is barely visible. By 

Figure 2. Comparison Between Our Labor Share and Other Estimates, England [Colour figure can be 
viewed at wileyonlinelibrary.com]
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construction, the difference reflects our much more articulated view of historical 
change, most notably variations in the number of working days, which we will dis-
cuss later in this section.

Figure 2 (left panel) shows that our baseline series differs markedly from the 
long- run estimates by Clark (2010), Madsen (2017) and Humphries and Weisdorf 
(2019). This latter is computed as a ratio of  real (annual) wages to real GDP 
by Broadberry et al. (2015) and thus, unsurprisingly, the movements are fairly 
similar (a coefficient of  correlation is 0.54), without the 16th and early 17th cen-
tury dip. However, the average share is much higher, and somewhat implausible 
(70 percent vs 50 percent for our baseline series). In contrast, the gap in levels is 
smaller for the two other series (57 percent for Madsen and 61 percent for Clark 
vs 50 percent), but the movements differ significantly. The coefficient of  correla-
tion with our series is respectively 0.16 and 0.19. The series by Clark and Madsen 
are much more stable than our baseline, ultimately because both authors assume 
the number of  working days to have been constant. Clark (2010, p. 63) estimates a 
nominal wage bill multiplying his series of  daily wages by 300 and then computes 
the GDP from the income side by adding rents and profits. The numerator of 
the Madsen series, instead, is an index of  labor income based on Humphries and 
Weisdorf  series of  annual wages, which assumes a constant number of  working 
days.

Figure 2 (right panel) plots two additional series of labor share since the late 
18th century by Allen (2009b) and by Crafts (2020), and the four benchmark esti-
mates of labor shares elaborated from social tables by Allen (2019). All series, 
including ours, find a clear worsening of inequality during the early stages of the 
Industrial Revolution— the “Engels’ pause” of the title of Allen’s (2009b) famous 
article. The series by Crafts is very similar to ours, with different levels, while 
according to Allen (2009b) the decline lasted until the late 1810s, with no rebound.9 

9The differences between the estimates can be explained by differences in sources and methods of 
computation. Allen (2009b) and Crafts (2020) do not adjust for changes in labor inputs and both use 
the real earnings series by Feinstein (1988), which covers a wider range of occupations since 1770. In 
addition, Allen (2009b) uses as denominator the index of real output by Crafts and Harley (1992) rather 
than the series of GDP by Broadberry et al. (2015). Last but not least, Crafts first computes the ratio 
between indexes of real wages and GDP and then converts it into the labor share by linking to the level 
around 1800 according to the Colquhoun social table, which is significantly higher than ours (56 per-
cent vs 39 percent).

Figure 3. Labor Share and Its Components, England (1260– 1850) [Colour figure can be viewed at 
wileyonlinelibrary.com]
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The social tables show almost no change in time— it is difficult to assess how much 
does this depend on the different nature of the data (nominal vs real shares) or on 
the procedures adopted to transform the data by social groups into returns to 
factors.

We start our analysis by focusing on the components of  the labor share 
(equation 7). Figure 3 compares trends in the labor share with its main three 
components highlighted, the male unskilled wages, the GDP per capita, and the 
“residual” ζ. This latter and GDP per capita moved very little until the early 
17th century, and thus wage movements dominated trends in the labor share, 
consistently with the standard Malthusian narrative. From the 1620s to the 
1820s, the real wages remained broadly stable and thus trends in the labor share 
depended on the contrasting movements between the positive effect of  the rise 
in the residual and the negative effect of  the growth in GDP per capita. The 
former prevailed in the first 70 years of  the 17th century and the latter from the 
1660s onwards. In the early 19th century, GDP per capita continued to grow, the 
residual remained stable, and thus the modest increase in the labor share reflects 
the rise in real wages.

Figure 4. Labor Share by Type of Workers: Daily vs Annual, England (1260– 1850) [Colour figure can 
be viewed at wileyonlinelibrary.com]

Figure 5. Labor Share by Type of Workers: Unskilled vs Skilled, England (1260– 1850) [Colour figure 
can be viewed at wileyonlinelibrary.com]

 14754991, 2023, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roiw

.12562 by C
ochraneItalia, W

iley O
nline L

ibrary on [04/08/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://onlinelibrary.wiley.com/
https://onlinelibrary.wiley.com/


Review of Income and Wealth, Series 69, Number 2, June 2023

363

© 2021 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf  of 
International Association for Research in Income and Wealth

It is also possible to analyze trends in the labor share for different cate-
gories of  workers by looking at their shares, which add up to the total labor 
share (equation 6). We distinguish between daily and annual workers (Figure 4), 
unskilled and skilled ones (Figure 5), and males and females (Figure 6). For 
each of  these pairs, we plot on the left the respective shares on GDP per cap-
ita and on the right the proportion of, respectively, annual workers, skilled 
workers, and females on total return to labor. Movements for annual workers 
(Figure 4) were modest, partly by construction. We have assumed, for lack of 
data, that they accounted for one- fifth of  the workforce for males, while for 
females, following Horrell et al. (2020), we have assumed that women worked 
with annual contracts from age 15 to 24, and with daily wages from 25 to 64 (on 
average the share of  women with annual contracts amounts to about 30 per-
cent). Furthermore, we have considered that all annual workers were employed 
for 260 days per year. Their percentage on the total labor share (Figure 4, right 
panel) fluctuated between one- tenth and one- sixth, because the wider cycles in 
the wages of  casual workers, especially during the Malthusian cycle, were com-
pensated by counteracting variations in working days.

In the late 13th and the first half  of  the 14th century, skilled workers were 
paid comparatively well, about double the unskilled ones, but there were few of 
them and thus they got about 6.5 percent of  English GDP (Figure 5, left panel). 
The skill premium halved after the Black Death and the labor share of  skilled 
workers on GDP decreased by 1.5 percentage point immediately afterwards in 
the 1350s. In the next three centuries, the skill premium fluctuated around 1.5, 
without any clear trend, and the proportion of  skilled workers rose up to a new 
maximum in the late 17th century. Thus, this group benefited handsomely of 
the second golden age of  English workers, getting over one- quarter of  the labor 
share (Figure 5 right panel) and about 15 percent of  the English GDP (Figure 5, 
left panel). These levels were not maintained in the 18th, while since the early 
19th century is visible a rebound with a maximum (27.6 percent) reached at the 
end of  the period.

The movements of  the female labor shares (Figure 6, right) until 1500 
depend only on the gender gap, as we assume, for lack of  information, that the 

Figure 6. Labor Share by Type of Workers: Male vs Female, England (1260– 1850) [Colour figure can 
be viewed at wileyonlinelibrary.com]
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female activity rate remained constant at 40 percent (vs 90 percent for males). 
We use the gender gap series by de Pleijt and van Zanden (2021), to be con-
sistent with the estimates for other countries, but the results would have been 
very similar with the series by Humphries and Weisdorf  (2015). The pay of 
women declined from 84 percent of  males after the Black Death to 71 percent 
in the second half  of  the 15th century. In the 16th century, the relative pay of 
women decreased, and the rise in activity rate to a half  could not prevent the 
return to women work to sink to 6.5 percent of  GDP (Figure 6, left panel) and 
to 15 percent of  the labor share (Figure 6, right panel) in the 1580s. This was 
a veritable “dark age” for British women workers, also because possibly their 
status was worsened by the legislation (Humphries and Weisdorf, 2015). The 
tide turned in the early 17th century, in spite of  a further widening of  the gender 
gap, thanks to the growth of  the activity rate. The upward trend of  women labor 
share was reinforced by the increase in their relative pay after 1650. The labor 
share of  women workers peaked in the 1730s at around 15 percent of  the GDP, 
corresponding to almost one- third of  the wage bill and then declined substan-
tially. The gender gap widened again to about a half, but most of  the decline 
reflects the partial retreat of  women from the labor market during the Industrial 
Revolution, down to a 45 percent activity rate around mid- century (Horrell and 
Humphries, 1995).

How robust are these results? In principle, using our framework, one could 
produce a large number of alternative series of the labor share using different 
sources (e.g., Allen’s wage series) or making different assumptions concerning the 
parameters. It turns out that our estimates are actually robust both to changes in 
the main data sources and to plausible variations in the selected parameters. For 
the sake of brevity, here we illustrate this point with four representative sensitivity 
tests.

First, Figure 7a plots the original (unfiltered) data and series with three alter-
native smoothing procedures, the 25 years moving average of our baseline estimate, 
11 years moving average, and a local polynomial smoothing, with confidence inter-
vals of 95 percent, constructed with an Epanechnikov kernel function. Notably, 
all series feature the same “twin peaks” pattern, although the 17th century peak is 
much less sharp with the local polynomial method.

Second, we compare our “real” labor share, based on the ratio between real 
wages and real GDP, with the “nominal” one (Figure 7b). We compute the latter by 
multiplying the “real” labor share by the ratio of our index of prices of bare- bone 
basket to the GDP deflator (equation 3).10 The two series are very similar, with an 
almost identical long run averages (50 percent the real and 50.7 percent the nomi-
nal) and very high coefficients of correlation (0.85 and 0.94 after smoothing). The 
nominal series fluctuates less than the real one before the Industrial Revolution 
while it remains constantly higher, with a growing gap since the late 18th century. 
The prices of basic goods in the bare- bone basket, and especially of cereals, grew 
much more than the GDP deflator, which included prices of manufactures, until a 
peak in the early 1810s and declined slightly less thereafter.

10We use the implicit deflator of GDP computed by Thomas and Dimsdale (2017, accessed on 10 
July 2021) using data from Broadberry et al. (2015).
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Third, we explore the impact of different series of a key- parameter, the num-
ber of working days for casual workers (Figure 7c). We re- estimate the labor share 
with the series of working days by Humphries and Weisdorf (2019) and by Horrell 
and Humphries (2019) as well as with Allen’s standard of 250  days. This latter 
yields an implausibly high share in the 15th century and a low one in the 18th and 
early 19th century. The three other estimates coincide almost perfectly after the 
mid- 17th century and quite well in the first four centuries. Our baseline estimate 
exceeds on average the Humphries and Weisdorf series (2019) by five percentage 
points, and the Horrell and Humphries (2019) by two percentage points. However, 

Figure 7. Robustness Checks, England (1260– 1850) [Colour figure can be viewed at 
wileyonlinelibrary.com]
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movements are pretty similar, with coefficients of correlation respectively 0.74 and 
0.64.

Fourth, we test the effect of computing the labor share with an alternative 
series of wages and skill premium with the data from Allen that have been widely 
used in the literature (Figure 7d).11 The movements are almost identical (coefficient 
correlation 0.97), even if  in this case our series comes out slightly lower.

Fifth, we re- compute our series of the labor share assuming that all work-
ers were casual ones (Figure 7e). This hypothesis is clearly an oversimplification, 
because we know that there were many workers with long- term contracts. We pur-
sue this sensitivity test because we have been forced to omit annual workers in our 
estimates for other countries for total lack of data. As expected, the labor share 
with only casual workers is somewhat higher than the baseline because the wages 
of annual workers were lower to compensate for the greater security of their jobs 
(Humphries and Weisdorf, 2019). However, the correlation between the two series 
is almost perfect (coefficient of correlation of 0.99) and the gap in levels is fairly 
small. It fluctuates around five percentage points, with few peaks around eight in 
the mid- 15th century.

We can find additional corroboration for our labor share series from two 
pieces of  independent evidence. First, we can compare our labor share with the 
net savings component of  the series of  wealth/GDP ratio from 1226 onwards 
by Madsen (2019, figure 17). Unlike capital gains, savings were likely to move 
inversely to the labor share as very few pre- industrial workers were able to save 
anything. The results are mixed. On one hand, in contrast with our results and 
with the conventional wisdom, the saving component remained essentially flat 
during the long Malthusian cycle of  the 14th– 15th centuries. Afterwards, its 
movements tally well with our estimate: savings rose to a maximum around 
1550, when labor share was low, and declined to a minimum in the early 18th 
century. Second, our estimates are broadly consistent with long- run trends in 
heights (Galofré- Vilà et al., 2018). These latter remained constant for people 
born in the late 13th to early 14th centuries, rose to an all times maximum 
(174.3 cm.) for people born around 1440 and remained high until the mid- 17th 
century. The 18th century was not a prosperous period for workers: the heights 
of  people born after 1750 declined to 169.3 cm, a level not witnessed since the 
10th century.

6. the labor share in Pre- industrial euroPe

As anticipated, the data for other countries are less robust and detailed than 
the English ones and all the series, but the French one, are significantly shorter. 

11We compute the alternative series as an average of wages of agricultural workers for Southern 
England and construction workers in Oxford and London, weighted with the shares of agriculture on 
total workforce from Broadberry et al. (2015). In Figure 5d, we deflate with the cost of the bare- bone 
basket estimated using Clark’s prices, as in our baseline series. However, the difference with the prices 
from Allen’s website is negligible (see Figure A2 in the Online Appendix). Allen wage and price series 
are available at https://www.nuffi eld.ox.ac.uk/peopl e/sites/ allen - resea rch- pages (accessed in February 
2020).
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As for England (Figure 1), the real labor share differs substantially from the 
“Williamson w/y” for all countries but France (Online Appendix Figure A5). We 
plot the smoothed series in Figure 8.

Figure 8. Labor Share and Its Components in Four Countries (1260– 1850) 
Note: our own elaborations based on the sources of Table 2. [Colour figure can be viewed at 

wileyonlinelibrary.com]
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First and foremost, our data confirm that pre- industrial societies were 
highly unequal. In the long run, labor claimed between two- fifths and a half  of 
the GDP, with values ranging from less than half  for the Iberian countries: (44.3 
percent for Spain and 46.5 percent for Portugal) to 53.4 percent for Holland, with 
England (50.0 percent) and France (52.1 percent) somewhat in the middle. The 
maximum figure in the whole database is 80.1 percent (Holland in 1442) and the 
minimum 30.5 percent (again Holland, in 1795) but most of  the estimates range 
between 40 and 60 percent. To be sure, our estimate omits income from capital 
(the tools of  the trade) and, for family farmers, also from land but, as said, the 
contribution from these sources is not likely to have been large. Even adding 
three or four points, the share of  labor in pre- industrial would remain decidedly 
lower than nowadays. The average nominal share for G20 countries at factor 
costs, adjusted for self- employment, declined from 70 percent in the 1960s and 
1970s to 62– 63 percent around 2010 (ILO- OECD, 2015). The mean for less devel-
oped countries, which are arguably more comparable to pre- industrial Europe, 
was likewise substantially higher— about 65 percent in the last two decades of  the 
20th century (Guerriero, 2019).

In France, as in England, the Black Death triggered a massive Malthusian 
reaction, mostly determined by wages, while GDP and the residual remained 
stable or increased very little. However, a closer look to the data shows some 
relevant differences. First, wages and consequently the labor share had started 
to grow before the plague: in 1335 it was five points higher than in 1288, the 
first year of  the (smoothed) series. Second, the effect of  the Black Death was 
immediate: from 1335 to 1362 the share increased by one- fifth, from 42.5 to 50.5 
percent. It continued to rise until 68.7 percent in 1466. Third, the descending 
phase lasted a bit more— the lowest point was reached in 1634, with 42.6 per-
cent. Unfortunately, it is impossible to compare these movements with popula-
tion, as the first nation- wide series starts only in 1550 (Dupâquier, 1988), even 
if  Ridolfi (2019) tentatively argues that the inverse relation between popula-
tion and wages did not fully disappear until the 1790s. The French labor share 
remained low in the mid- 17th century and then started to grow in the late 1660s, 
up to 60 percent in 1738. In this latter phase real wages increased very little and 
GDP remained constant, so that the labor share reflected the rise in the residual. 
Most notably, the working days rose from 239 in 1641 to 289 in 1750 (Ridolfi, 
2019). The second half  of  the century was a gloomy period for French workers, 
as their wages collapsed. In 1783, real wages and the labor share were back to 
the level of  the late 13th century. The real wages increase by one- quarter during 
the Revolution and the Empire, but the start of  modern economic growth damp-
ened the rise in the labor share, which peaked just before Waterloo and plunged 
again afterwards.

The Holland series begins only in 1422 at a quite high level (66.7 percent), rises 
fast until a very high peak (80.8 percent) 20 years later, in 1442, and then declines to 
37.5 percent in 1567, with a short- lived rebound in the early 16th century. Thus, in 
Holland the decline started earlier than in England and France, consistently with a 
faster demographic recovery after the plague, and was substantially faster because 
the negative effects of a 40 percent drop in real wages of unskilled workers was 
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compounded by a 45 percent increase in GDP per capita.12 Economic growth con-
tinued, at a slower rate, in the early 17th century, but the labor share doubled, up to 
75 percent in 1676, for the combined effect of a 40 percent rise in real wages and of 
a 53 percent increase in the residual. The number of working days rose from 230 in 
1574 to 300 in 1650 and the female activity rate from 0.5 to 0.61 (as in England, by 
assumption). After 1676, the labor share started a slow downward trend, losing 
about ten points in half a century, to 64.6 percent in 1730. The Bai- Perron tests 
singles out that year as a break point in the original series and indeed afterwards the 
share collapsed, down to a minimum of 30.6 percent in 1795. All components con-
tributed to the collapse: the residual decline by about one- fifth because of a reduc-
tion in real wages of female workers associated also with a drop in their activity rate.

Spanish workers broadly shared the Northern Western trends. The labor share 
declined by one- quarter from the beginning of the series in 1513 to a minimum in 
1557 just above 30 percent and remained flat until 1589. It rose by one- fourth in the 
following 20 years, continued to grow more slowly afterwards, up to 58 percent in 
1723, and then collapsed, returning in 1788 to the minima of the mid- 16th century. 
The collapse(s) of the 16th and 18th centuries were determined by the decline in 
real wages and the growth of GDP, with substantially stable residual. These trends 
tally well with the “Williamson index,” computed as output per head/wages, by 
Prados de la Escosura et al. (2021, Figure 13), which declines by one- third from 
1522 to its local minimum in 1572 and almost halved from 1697 to 1788. The rise 
in the 17th century was mostly determined by the growing residual. This is mainly 
due to the large increase in the working days.

In contrast with Spain, Portugal was to some extent an outlier in Europe. The 
labor share rose slowly in the decades around the turn of the 16th century, collapsed 
from 56 percent in 1626 to 37 percent in 1690, when elsewhere it was growing, and 
remained stable around 40 percent throughout the 18th century. The residual has 
been rising for all the period (the cumulate rise + 52 percent), and thus movements 
in the labor share were determined by changes in real wages and GDP. The 17th 
century collapse is the outcome of the combined effect of a 30 percent increase 
GDP coupled with a 25 percent decline in real wages. The opposite combination, 
with rising real wages and declining GDP, explains the rise in the early 19th century.

Summing up, our analysis confirms the conventional wisdom about a pro-
longed Malthusian cycle after the Black Death. Admittedly, this conclusion is 
based on the experience of England and France only, but it is also consistent with 
trends in Holland after 1422 and, to some extent, with the movement of the wage/
GDP ratio in Spain from the early 14th century to 1513.13 Afterwards, trends in the 
labor share in the 17th and early 18th century diverged quite remarkably. Overall, 

12van Zanden and van Leeuwen (2012: Appendix 2) suggest, with the limited available evidence, 
that the population rebounded very quickly from the Black Death so that by 1400 it was only 10 percent 
lower than in 1348 and in 1514, the first solid benchmark, 17 percent greater. In England, population 
was respectively 56 and 54 percent lower than before the Black Death and in France 20 million in 1330 
and 10 in 1450 according to Dupâquier (1988, col 2, pp. 515– 516) or 16 in 1300, 12 in 1400, and 15 in 
1500 according to Malanima (2010).

13The “Williamson” index has been increasing in the early fourteenth century, peaking in the 1340, 
then collapsed down to a minimum in 1373. It then doubled in the following 50 years up to its all- time 
maximum in 1427, and then started to decline. In 1513, at the beginning of our series, it was about 
three- fifths of the peak, and back to its level of the 1290s.
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there is a growth in the labor share, with the exception of Portugal. However, unlike 
the “golden age” of the 14th century, workers earned a greater portion of GDP 
mostly by working harder. This pattern is consistent with the notion of the 
Industrious Revolution in England and the Netherlands, as originally proposed by 
de Vries (2008), but taking place, to a lesser extent and with some lags, also in 
France, Spain, and Portugal. The second half  of the 18th century featured a size-
able decline in labor share, with stagnant or declining wages on the continent.

How does these trends relate to economic growth? To address this question, 
we use a modified version of the Milanovic et al. (2011) framework. We compute 
the IPF in terms of the labor share as the ratio of subsistence income to GDP per 
capita. This ratio would be equal to one if  GDP per capita is equal to the subsis-
tence level. In this case, all income must accrue to labor. This ratio then declines 
with the increase in GDP, indicating the portion of income that can be extracted by 
the élite. Figure 9 compares the IPF with the actual shares (with different colors by 
country). We reckon the yearly subsistence at 471 2011 PPP $ as the simple average 
of the cost of the country- specific bare- bone basket.14

The GDP per capita of countries in the sample exceeds by far this subsistence 
level, with most observations clustering between 1000 and 2000 PPP $. At that level 
of income, most estimates of the labor share are substantially higher than the IPF, but 
there is also a substantial number of observations with values very close to the IPF. In 
contrast, the distance between actual labor share and IPF becomes larger for incomes 
beyond 2000 PPP $, which were reached by England after 1670 and Holland already 
in 1410 at the beginning of our series. Figure 10 is consistent with the findings pro-
posed by Alfani (2021, figure 7), who has also used the IPF to characterize inequality 
in Europe in preindustrial period.

The relation between GDP per capita and income inequality, in our case 
measured by the labor share, can be further analyzed by computing the inequality 

14These are 469 for England, 465 for France, 452 for Netherlands, 477 for Spain, and 491 for 
Portugal. The average (471) corresponds almost perfectly to the 300 1990 PPP $ subsistence income for 
the IPF in Milanovic et al. (2011).

Figure 9. The Labor Share vs the Inequality Possibility Frontier (IPF) in Europe (1260– 1850) [Colour 
figure can be viewed at wileyonlinelibrary.com]
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extraction ratio (IER)— i.e., the ratio between the minimum level of the labor share 
according to the IPF for a given level of income and the actual labor share. The 
ratio is equal to one when the labor share is the lowest possible and decreases when 
the labor share shifts away from the IPF. Figure 10 plots the IER for all countries 
with a binscatter diagram (100 equal bins).

Inequality, when measured by labor shares, was inversely related to the level 
of development up to about 3500 PPP $ as shown by the fitted line. After this latter 
level, there is a small rebound, which means an increase in inequality. Figure 10 is 
almost identical, once factoring the different metric (1990 vs 2011 dollars) to the 
one presented by Milanovic (2018, figure 3) constructed using the Gini index of 
the social tables. These two pictures of the patterns of income inequality, obtained 
with different methods from totally different sources, come to the same conclu-
sion. In pre- industrial societies, economic growth (slightly) reduced the iron grip 
of élites in the extraction of the surplus of income.

7. conclusions

In the past decade, there has been an outpouring of research on wealth 
inequality in pre- industrial Europe, but we do not have comprehensive series of 
income inequality. This paper fills this gap by estimating yearly series of the labor 
share for five major European countries from the 13th to the 19th century. We 
use the most recent estimates of GDP, real wages, and labor supply, in particular 
for working days, for different categories of workers. Relying on these materials, 
we have constructed our new series. To this aim, we have developed an innovative 
method to express a standard measure of real wages, Allen’s welfare ratio into 
2011 PPP $ and we set out a general framework to estimate labor shares within 
the constraints of the available data. Our method adjusts the Williamson w/y ratio 
considering different categories of workers and their different supply.

Our estimate confirms the existence of  a major Malthusian cycle, caused by 
the Black Death, in the labor share over the period 1350– 1600. The peak of  this 

Figure 10. Inequality Extraction Ratio (IER) and GDP Per Capita by Countries [Colour figure can 
be viewed at wileyonlinelibrary.com]
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cycle corroborates the notion that the mid- 15th century was a “golden age” for 
European laborers. Remarkably, we show that paths in inequality diverged after 
1600. Dutch and English workers experienced some decades of  relative pros-
perity, using a significant reduction of  leisure, consistently with the Industrious 
Revolution hypothesis (de Vries, 2008). The condition of  workers in France, 
Portugal, and Spain did not improve that much, and the 18th century featured a 
generalized decrease in the labor share, with a minimum at the end of  the century.

Overall, our findings suggest that dynamics of inequality in preindustrial 
Europe was characterized by a complex pattern of evolution with major fluc-
tuations. Using the IPF framework, we find that there is a negative relationship 
between the extraction ratio and GDP. The challenge for further research will be to 
develop models that can probe into its possible causes.
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