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Abstract 
Income per capita suggests that the period 1913-1950 is one of missed opportunities for improving living 
standards in Europe. However, life in Europe during these years improved significantly, as citizens 
began experiencing dramatic declines in mortality, working time and inequality thanks to (among others) 
the spread of modern medicine and the introduction of the 8-hour working day. To measure the 
contribution of these aspects to broader welfare, I apply a new utility-based framework that, contrary to 
previous composite indices such as the Human Development Index, allows for a welfare analysis 
directly comparable to GDP across countries and time. The results using the new measure shows that 
income per capita underestimates welfare growth significantly (up to five percent annually). Moreover, 
with this indicator cross-country differences in living standards are much larger and more persistent than 
other composite indices of well-being imply. These findings call for a reappraisal of the evolution of 
living standards during the period 1913-1950 and, more generally, of the measurement of multi-
dimensional welfare in historical contexts.  
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1 Introduction

The evolution of living standards during the first half of the 20th century in Europe is char-
acterised by sharp contrasts. On one side, this period is often portrayed as one of missed
opportunities in that income per capita exhibited historically-low growth rates due to the
effect and persistence of (among others) armed conflicts, misguided macroeconomic policies
and increasing protectionism (Roses & Wolf, 2010). As a result, material well-being the
old continent fell behind other developed economies less affected by these events such as the
United States, Canada or Australia. On the other hand, Europeans witnessed unprecedented
improvements in other aspects of well-being such as health, leisure or inequality, following
the application of germ theory of disease to private and public life, the development of an-
tibiotics or the introduction of the 8-hour day. The rate of progress in these aspects was
so remarkable in Europe that in the decades between the dawn of the First World War and
the mid-20th century life expectancy at birth increased by 18 years and annual working
time declined by more than 600 hours (Riley, 2005; Huberman & Minns, 2007). To jointly
consider the different perspectives conveyed by economic and social indicators during this
period, an important part of the literature analysing historical human welfare has taken a
multi-dimensional perspective on well-being and has employed a composite indicator that
aggregates information on income, health and education: the Human Development Index
(UNDP, 1990). The application of this index to Europe during the first half of the 20th
century indicates that, contrary to income per capita, this period should not be character-
ized as one of missed opportunities in terms of human development for two reasons. First,
European welfare growth was neither low in historical perspective nor significantly slower
than in North America. Second, differences across countries narrowed greatly as a result of
strong growth in countries with low levels of human development (Crafts, 2002; Millward &
Baten, 2010).1 In other words, HDI-based evidence suggests that opportunities to improve
well-being beyond income during the period 1913-1950 in Europe were taken over time and
contributed to a more egalitarian distribution of welfare across countries by mid-century.

However, some of the elements underpinning this rather optimistic view of the first half of
the 20th century have been recently called into question because of the critiques of the HDI
as a suitable measure for understanding human welfare in the past. Prados de la Escosura
(2015) argues that the linear transformation that this index applies to its social dimensions
(i.e. health and education) introduces a spurious tendency towards convergence and makes
comparisons across countries and time difficult. Since these indicators have asymptotic limits,
an absolute change in, for example, life expectancy is larger the lower its initial level, thus

1See Figure 1 in the Appendix for a graphical representation.
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favouring countries with lower levels of HDI. To overcome this problem, he developed the
Historical Index of Human Development (HIHD), which gives higher weight to improvements
at high levels of the social indicators than improvements of similar magnitude at low levels.
With this new indicator, cross-country variation in human development is larger than implied
by the HDI. Another aspect of the HDI (and similar indices) that has been criticised is the
lack of theoretical basis of the aggregation procedure because it arbitrarily assigns equal
weight to its three sub-components (Nordhaus, 2003, 20).2 Even if this arbitrary weighting
scheme reflected individuals preferences in the present, this issue poses a serious obstacle for
long-term comparisons because the relative importance of the HDI components is assumed
to be constant over time. This disregards the idea that individuals might value different
aspects of their lives differently throughout time, as historical evidence for the case of health
suggests (Williamson, 1982; Costa & Kahn, 2004). A more fundamental measurement issue
for economic historians concerns the interpretation of the HDI in the past and how it compares
to income per capita. Costa and Steckel (1997, 73-74) point out that whereas the HDI is a
distance measure that shows when modern living standards were achieved, income growth is
a measure of velocity that stresses the improvements witnessed by contemporaries. In periods
in which income starts from a low level, a modest rate of economic growth (despite being
important for contemporaries) has a small relative importance in the index because progress
in this aspect represents a very small fraction of modern living standards. On the basis of
this argument, the HDI is a retrospective index that may be at odds with contemporaries’
views in that the relative importance of its dimensions in history depend on the level of
attained living standards in the present. Therefore, although the views provided by this
index and income per capita are useful for analysing historical living standards, a comparison
between the two should be made with caution. To overcome the weighting issue and provide
a closer perspective of contemporaries’ well-being, a different strand of the literature has
used measurement frameworks grounded in economic theory that are directly comparable to
income measures.3 By combining income, health and leisure, Crafts (1997) reports welfare
growth rates for Western Europe during the analysed period that are only one percentage
point larger than income and that, contrary to the HDI, imply no welfare convergence during
the period 1913-1950. This scattered evidence from different indicators of well-being brings

2Ravallion (2012) also argues that the multiplicative formula adopted for the HDI as of 2010 to relax
the past assumption of perfect substitutability between its underlying components has serious shortcomings.
With the new formula, the weight of longevity in poor countries has been significantly reduced and the value
of extra years of schooling is (for most countries) much larger than suggested by their returns in the labour
market.

3Rijpma (2014) analyses global well-being since 1820 taking a data-driven instead of a theoretically-
grounded approach. By using principal component analysis, the weight of each dimension is chosen based on
their shared information.

3



us back to the pessimistic picture portrayed by income per capita because it does not support
the high-performing and egalitarian view of European welfare suggested by the HDI. Taken
together, this evidence brings into question whether the first half of the 20th century can
be characterised as a period of taken or missed opportunities for European living standards
once we extent their analysis beyond income per capita.

To answer this question, I partially depart from the dimensions analysed by the HDI and
propose a more encompassing framework that better suits the historical context in which Eu-
ropeans lived by considering four crucial aspects of well-being: material well-being, health,
leisure time and inequality. I start looking at income per capita to provide a detailed quan-
tification of the extent to which economic opportunities were missed across regions and time.
Note that I will not use this indicator to measure material well-being as is common in the
literature, but rather for discussing and motivating the need to expand the study of living
standards beyond national income because it partially neglects non-income aspects of well-
being. As a more precise (and less used) measure of individuals’ economic well-being, I will
use household consumption per capita. The advantage of this indicator is that it is more
closely related to the level of material living standards of the population because it pro-
vides information on the share of national income that is actually consumed by households.
Furthermore, household consumption is not affected by some unusual dynamics between gov-
ernment spending and gross domestic product (GDP) during this period. For example, rising
political tension between the two wars in some countries such as the United Kingdom resulted
in increased military spending and therefore increased GDP per capita which did not, at least
directly, benefit the population (Barro & Ursua, 2008). The second aspect of well-being not
taken into account in historical calculations of the HDI that will be considered is economic
inequality. Especially after 1929, accounting for this element is important since it experiences
a long-term decrease until the 1980s (van Zanden, Baten, Foldvari, & van Leeuwen, 2013).
Up to 1950, the inequality decline is partially the result of the compression of the earnings
distribution in the 1930s and 1940s (Atkinson, 2007). The third aspect of well-being that
will be discussed is health. In just a few decades, Europeans’ health experienced a revolution
due to the application of the germ theory of disease to develop more efficient public health
infrastructures and more hygienic practices by individuals, the discovery of antibiotics and
improvements in nutrition (Cutler, Deaton, & Lleras-Muney, 2006). As a novelty in this
type of historical cross-country studies, I will not use life expectancy at birth but age-specific
mortality rates. This is particularly relevant during the analysed period because most of the
mortality decrease took place in the youngest part of the population and with these data I
can measure the welfare gains from improving health in different parts of the age distribu-
tion. The last welfare dimension that will be considered is also not taken into account by
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other indicators of well-being despite it having dramatically changed Europeans’ lives during
the period 1913-1950: working time. Due to the introduction of the 48-hour week and the
increase in vacation and national holidays (Evans, 1969; Huberman & Minns, 2007), the
amount of time workers could devote to leisure increased substantially in Europe. Moreover,
including this aspect in the analysis is not only relevant from a long-term perspective, as
the fall in annual hours worked during this time span is unprecedented, but also because
other studies have highlighted that welfare gains derived from reduction in hours worked are
comparable to those from health improvements (Crafts, 1997; Jones & Klenow, 2016).

The discussion of these four dimensions of well-being will highlight the exceptional char-
acter of the first half of the 20th century. Historical opportunities emerged to greatly improve
Europeans’ lives along with historically-low levels of economic performance which suggests
that traditional income measures may be not only significantly underestimating progress in
human welfare, but also providing a one-sided perspective on relative levels of living stan-
dards -high-income countries did not necessarily perform better in other dimensions, and vice
versa. Therefore, to analyse the extent to which welfare opportunities across time and space
were missed (or taken), I will apply a new welfare measure grounded in economic theory to a
sample of twelve Western European countries and the United States. With this measurement
framework, developed by Jones and Klenow (2016), this paper contributes to the literature
on comparative historical living standards using the HDI and similar indices in two ways
(Crafts, 2002; Prados de la Escosura, 2015). First, in this paper I take into account changes
in key dimensions of well-being during the analysed period that are typically not considered
in historical HDI-based studies, namely leisure and economic inequality. Second, and more
importantly, the new welfare indicator applied in this study tackles the criticisms of the HDI
mentioned above (i.e. tendency to convergence, arbitrary weighting scheme and constant
weighting scheme over time) by drawing on information about individuals preferences and
how, in the case of health, they change over time. Contrary to the HDI, this approach
makes possible a direct comparison between the new composite indicator and income per
capita since both of them are measured in the same units. This comparison will not only
provide a so-far unexplored perspective on historical welfare levels taking a utility approach,
but it will also assess the extent to which income per capita underestimates welfare growth
by accounting for changes in health, leisure and inequality. This research is also related to
another branch of the literature that has analysed welfare growth during the 20th century
with utility indicators that can be traced back to the seminal study of Usher (1973). By in-
corporating gains from mortality reductions to gross national product, Usher concludes that
the contribution of health to welfare from the 1910s to the 1960s is substantial since income
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growth can be revised up to 40 percent upward (e.g. France).4 Drawing on Usher’s work and
Beckerman (1980), Crafts (1997) applies a welfare measure that combines income, health and
leisure to a large sample of developed countries for the period 1870-1992. For the first half
of the 20th century, he finds that income per capita underestimates annual welfare growth
by 1.2 percentage points on average (health contributes to this differential by two thirds and
leisure by one third). While the welfare measure I use is similar to that in Crafts (1997) since
they both include income, health and leisure (although not inequality), the approach I take
differs from his study in several aspects. First, the analytical framework employed in Crafts
(1997) only allows for estimating welfare growth rates. This leaves a number of questions
unanswered regarding relative well-being levels between different regions in Western Europe
(and the United States) that are key to understanding the effect of heterogeneous growth
experiences on the distribution of welfare across space. Second, Crafts’s analysis does not pay
particular attention to the welfare dynamics within the first half of the 20th century (he only
considers the benchmarks 1913 and 1950) as I do by including a further benchmark in 1929.
Third, I measure material well-being with consumption per capita instead of income. Also,
I use Gini coefficients to account for the unequal distribution of the economic status of the
population within countries. Fourthly, to measure the contribution of health to well-being
Crafts used life expectancy at birth and therefore does not take into account the welfare effect
of changes in mortality across ages.5 For this purpose, I use age-specific mortality rates.

Combining a methodology that allows for measuring consumption, health, leisure and
inequality jointly with data for ten European countries and the United States, I show that the
period 1913-1950 is one of fast welfare growth in Europe. Taking into account gains in welfare
from health and leisure in the new indicator suggests that income per capita underestimates
growth in European living standards by four percentage points annually (ranging from 5 to
3.2 percentage points in Italy and Denmark respectively). This differential has important
implications for the study of welfare during the analysed period because with the new welfare
measure well-being tripled, whereas income grew by less than 30 percent (the differential is
still large if changes in the youngest part of the age distribution are ignored). However,
progress in human welfare was not equal across space and, contrary to HDI-based evidence,
by the end of the period cross-country differences had not narrowed because countries with
relatively low welfare levels in 1913 (e.g. Italy or Spain) experienced similar growth rates
as those with high levels (e.g. Sweden or the Netherlands). These findings suggest that the
opportunities that emerged during the late 19th and early 20th century to improve the lives

4Improved versions of Usher’s model have been developed and applied exclusively to the United States in
Costa and Steckel (1997), Nordhaus (2003) and Murphy and Topel (2006). See also Becker, Philipson, and
Soares (2005) for an analysis of world welfare dispersion since 1960 considering income and life expectancy.

5Crafts (2007) did consider age-specific mortality, but only for the British case.
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of millions were taken unequally and did not result in a more equal distribution of welfare
across countries.

2 A period of missed opportunities for well-being?

In this section I will present the data used to measure the four welfare aspects that will be
later considered in the composite indicator. By first discussing material well-being, I will
establish some basic patterns that will quantify the extent of missed (or taken) economic
opportunities across countries and time in Europe. These patterns will then be compared
with those of economic inequality, health and leisure to both highlight their mismatch and the
need to use a framework that integrates them, if we are to analyse the evolution of European
welfare beyond income during the first half of the 20th century.

Material well-being

Before reviewing the growth experience of Western European economies during the period
1913-1950, it is instructive to know their starting levels.6 In Table 1 (Columns I and II) I
present the levels of income per capita relative to the United States for Western Europe
and three subregions: Northern Europe, North-Western Europe and Southern Europe (since
this paper focuses on citizens’ average living standards, all regional averages are weighted by
population).7 At the beginning of the 20th century, the income level of an average Western
European was two thirds of the American level.8 Within the old continent, citizens in the
industrial core enjoyed higher levels of material well-being than those living in peripheral

6To discuss economic development in Europe I will focus on a ten-country sample: Spain, Italy, France,
Germany, Switzerland, Belgium, The Netherlands, the United Kingdom, Sweden, Denmark and the United
States. This sample was chosen on the basis of data availability for (at least) 1913 and 1950 on household
consumption, age-specific mortality, annual working time and Gini coefficients. For a more comprehensive
exposition of European economic performance during the analysed period see Roses and Wolf (2010).

7This regional classification will be used in the remaining of the paper and it is defined as follows. Northern
Europe refers to Sweden and Denmark. North-Western Europe refers to the United Kingdom, Germany,
Belgium, the Netherlands, France and Switzerland. Southern Europe consists of Italy and Spain. The
regional aggregates are weighted with population data from Maddison (2006).

8Following the literature, the periods for which I report levels and growth rates of income (and consump-
tion) are chosen to avoid the disruptive effect of the world wars and the Great Depression: 1913, 1920, 1929,
1938 and 1950. Moreover, to make these figures more robust to annual fluctuations I constructed these
benchmarks by taking averages. For 1913 and 1920, I considered the time spans 1911-1913 and 1920-1922
respectively. For 1929 and 1938, I took 1927-1929 and 1936-1938 to have a benchmark before and during the
Great Depression (in the Spanish case, I considered 1933-1935 due to the civil war that took place in the
period 1936-1939). 1950 is the average for the years between 1948 and 1952. In a strict sense, some of these
averages refer to the year in the middle of the periods considered (i.e. 1912, 1921, 1928 and 1937) and not to
the ones I refer to in the tables and the text. However, since these benchmark years are widely used in the
literature and taking averages makes the analysis more robust, in the remaining of this paper I will continue
to use them, even though strictly speaking they refer to a year earlier or later.
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economies. Actually, average income in North-Western Europe almost doubled that of the
less-industrialised southern periphery, where more than 50 percent of the labour force was
employed in agriculture (Buyst & Franaszek, 2010). Furthermore, differences in economic
development were not only substantial between regions, but also within them as illustrated
by the 40-percent higher income per capita in the United Kingdom with respect to France
(see Table 4 in the Appendix).

The large income gaps with respect to the United States suggest that the growth poten-
tial in many European countries was quite substantial. To look at the extent to which this
potential was used, Table 1 also shows growth rates for the whole analysed period 1913-1950
(Column V) and two sub-periods: 1920-1929 and 1929-1938 (Column VI and VII respec-
tively). During the first half of the 20th century, material well-being in Europe increased
below one percent yearly, whereas at the other side of the Atlantic it grew more than two
times faster (if we consider other countries overseas such as Canada or New Zealand instead
of the United States, the same pessimistic pattern emerges). These growth rates also stand
out negatively in comparison with other historical periods such as the post-1950 decades or
the years leading up to World War I when income growth was five and almost two times
faster respectively (Bolt & van Zanden, 2014). This evidence is indicative of a period of
substantial missed economic opportunities during the period 1913-1950 in Europe from both
an international and a long-term perspective.

However, this average should not be taken to summarize this period’s economic perfor-
mance because it masks substantial variation across countries and time. To examine the
evolution of income throughout the first half of the 20th century, Columns VI and VII in
Table 1 present growth rates for 1920-1929 and 1929-1938. On both sides of the Atlantic, the
years of the Great Depression stand in sharp contrast with those of the 1920s. Especially in
the United States and Southern Europe, the rate of progress in material welfare came to a halt
(or even worsened in North America). In the rest of the old continent, the difference between
the two periods was still significant, although much smaller. The growth differentials between
these two periods cannot be fully explained by post-war reconstruction in the 1920s because
growth was still large even after reaching pre-war income levels and some good-performing
countries such as Sweden or Switzerland were not involved in the Great War. Moreover,
and more importantly, the efficiency of European economies increased substantially in the
1920s as rapid increases of total factor productivity suggest (Roses & Wolf, 2010). These
productivity increases were the result of the diffusion of a number of unused technological
opportunities that emerged before and during the war such as the internal combustion engine
and the application electricity as the case of the United Kingdom or France illustrate. In
these two countries, the number of motor vehicles per inhabitant and electricity production
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in the 1920s increased by more than a factor of three and six respectively (Svennilson, 1954;
Mitchell, 2003). Partially as a consequence of these factors, economic growth in the interwar
period was faster than in the U.S. in all subregions of the old continent. Nevertheless, the
overall growth rate for the period 1913-1950 is lower than the American one mainly due to
the destructive effect of the Second World War as it can be clearly seen in the large fall in
relative income (23 percent with respect to the U.S.) from 1938 to 1950 (see Table 4 in the
Appendix). This relative decline is not driven by the specific experience of the United States
since it still holds when we consider Canada, Australia or New Zealand (Bolt & van Zanden,
2014).

Did all regions in the old continent lag further behind other countries overseas by mid-
century? As Column II and V show, there is a large degree of spatial heterogeneity. For
example, material living standards in Northern Europe grew slightly faster than in the United
States since countries such as Sweden or Finland industrialised and oriented towards higher
value-added industries (Krantz, 1987; Hjerppe & Jalava, 2006). In the remaining regions,
despite economic growth during the interwar period was faster than at the other side of the
Atlantic, the destructive effect of the Second World War vanished economic progress relative
to the United States.

Table 1: Income and consumption per capita in Western Europe and the United States,
1913-1950

Level (US=100) Annual growth rate (in %)
Income Consumption Income Consumption

1913 1950 1913 1950 1913-50 1920-29 1929-38 1913-50 1920-29 1929-38
(I) (II) (III) (IV) (V) (VI) (VII) (VIII) (IX) (X)

United States 100 100 100 100 1.7 2.2 -0.7 1.3 2.3 0.2
Western Europe 67 49 61 47 0.8 2.5 0.8 0.6 1.9 0.4
Subregions
Northern Europe 60 69 65 75 2.0 2.6 2.1 1.7 1.5 2.4
North-Western Europe 77 55 67 51 0.8 2.7 1.0 0.6 2.1 0.6
Southern Europe 42 30 41 32 0.7 2.2 0.0 0.6 1.5 -0.4

Note: income and consumption data were taken from Bolt and van Zanden (2014) and Barro and Ursua
(2008) respectively. For detailed information on the countries within each region and the construction of
the benchmarks, see footnotes 7 and 8. The figures for Western Europe and its subregions are weighted by
population using Maddison (2006). Levels are expressed relative to the United States in that same year and
growth rates were obtained by taking the logarithmic difference between benchmark years.

As mentioned above, I will use household consumption instead of income per capita to
measure material well-being as a more closely related indicator of the economic status of
individuals because it captures the share of the national product that is actually consumed
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by households (e.g. clothing, food, rent, etcetera). Furthermore, this measure is not affected
by some unusual dynamics between government spending and GDP during this period. For
example, rising political tension between the wars in the United Kingdom boosted military
spending and income growth (Barro & Ursua, 2008). Similarly, if in the German case we
consider consumption instead of income per capita, growth in material living standards are
cut in the 1930s from 1.7 to almost zero percentage points.9 This downward revision is the
result of excluding the effects on material living standards of the German rearmament policy
based on government debt and low nominal and real wages (Ritschl, 2002).

Are the patterns observed for income in line with those of household consumption? To
answer this question, I also include information on household consumption per capita in Table
1 from Barro and Ursua (2008).10 As Column III indicates, the two economic measures point
to a similar situation at the beginning of the analysed period since consumption per capita
in the old continent was about two thirds of the American level and the industrial core is the
best-performing region (although by a small margin). During the period 1913-1950, material
well-being increased slightly less than shown by income on both sides of the Atlantic. This
is especially the case in the United States which translates into a less divergent picture by
mid-century (see Column IV).

Within the old continent, citizens in Northern Europe were the only ones that experienced
more progress in material welfare than the United States during the whole period. The annual
growth differential between the two regions of 0.3 percentage points improved the relative
position of this region by ten percent with respect to the U.S. at the end of the period. In
the remaining regions, consumption growth was only above the United States in the 1930s
(with the exception of the southern periphery where material well-being actually worsened).
Nevertheless, as for income per capita, progress in relative terms vanished after the Second

9Germany’s performance in the 1920s is also somewhat atypical because it exhibits a much larger con-
sumption growth rate (four percentage points annually) than any of the other economies considered. This
is mainly explained by post-war catch-up because consumption growth after the pre-war level was attained
(around 1925) was in line with those of its neighbouring countries.

10To test that the trends in these data are the same as in other sources such as the Penn World Table
(PWT), in the Appendix I compare the consumption indices in Barro and Ursua (2008) with those of the
PWT (Feenstra, Inklaar, & Timmer, 2015). Since the latter source does not provide household consumption
in 2011 prices, but household and government consumption put together, the comparison serves a two-fold
purpose. First, it provides a useful check on the trends exhibited by the data used in this study for the
post-1950 period. And second, given that I do not include government spending for the reasons mentioned
above, it is instructive to analyse how a consumption index that includes this component would behave as
opposed to one without it. Table 1 shows that for the European aggregate the absolute difference between
the consumption index with and without government spending is almost zero. At a regional level, this
holds except for Northern Europe (where up to the 1970s the difference between them is around ten points).
The reason for this is that in Denmark the ratio of household and government consumption experiences a
continued fall until 1982 as a result of a an exceptional doubling in government spending. Taken together,
both data sources (and indicators) show the same pattern.
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World War and all countries were pushed back to relative levels lower than those in 1913,
except for Sweden and Denmark (see Column II and VI in Table 5 in the Appendix). As
a result, by mid-century an average Western European had a consumption level lower than
half of that in the United States, whereas in 1913 it had been almost two thirds.

Until now, the income and consumption trends I have presented are national averages and
do not reflect their distribution within the population. If one aims at measuring the overall
level of living standards in a given society, relying on just an average value can be problematic.
For example, if the increasing levels of average consumption (or income) reported in Table 1
were the result of the concentration of economic resources by a small group of people, then
a higher average income level would not necessarily reflect an overall increase in material
well-being in the society. To tackle this potential issue, I will take this into account by using
data on a widely used inequality measure: the Gini coefficient.

The source I used is the extensive cross-country dataset created by van Zanden et al.
(2013) on income inequality since 1820.11 In Table 2, I present the Gini coefficients for the
regions defined in Table 1 during the period 1913-1950.12 Throughout the first half of the
20th century, we can distinguish two different time periods. The first time span comprises
the years leading up to the Great Depression and it is characterised by a modest rise in
inequality across the board (except for Northern Europe). After 1929, income inequality
drops substantially without exceptions (compare Columns II and III in Table 2). Atkinson
(2007) characterises the decades of the 1930s and 1940s as a period of compression in the
distribution of earnings in countries such as the United States, Germany or France. This
general declining trend during the period 1913-1950 (that also holds throughout the whole
sample, except for the Swiss case, as Table 6 in the Appendix shows) indicates that despite
material well-being was growing relatively slow by historical standards, its distribution among
the population was becoming significantly more equal. To make sense of the magnitude of
this development, we can observe that the decrease in the Gini coefficient in Northern and

11Ideally, I would like to have consumption-based Ginis, instead of income-based as reported in van Zanden
et al. (2013), since the welfare indicator I will construct later on uses consumption to measure material
well-being. However, this should not prevent us from using this dataset since the main goal of including
income inequality is rather broad, namely to take into account the distribution of economic opportunities
across countries and time (and not necessarily that of income or consumption specifically). Moreover, in the
inequality literature Gini coefficients based on consumption and income data are sometimes compared with
each other without any adjustment (Lakner & Milanovic, 2015, 6).

12It should be noted that in van Zanden et al. (2013) data for Germany are not available. To fill this gap, I
draw on the World Income Inequality Database (WIID). However, since the earliest Gini coefficient provided
for Germany refers to 1936, I used this value for 1913 and 1929. This can be seen as a very conservative
approach since income inequality might have been higher according to the experience of the rest of European
countries (van Zanden et al., 2013; Atkinson, 2007). In quantitative terms, this assumption has no impact
on the overall trends of North-Western and Western Europe shown in Table 2 because the weighted averages
of the Gini coefficients for both regions throughout the period are virtually the same if I include or exclude
Germany.
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Southern Europe was as substantial as the current difference between Ethiopia and France
or South Africa and Australia (van Zanden et al., 2013). Interestingly, this overall trend
after 1929 suggests a more optimistic picture than the slowdown (and sometimes worsening)
of material welfare discussed before. A further remarkable point concerns comparative levels
of economic development and inequality. Comparing Tables 1 and 2, we can observe that
there is not an obvious link between inequality and income (or consumption). For example,
in 1913 the Gini coefficients for North-Western and Southern Europe are almost the same
even though average income in the former region almost doubles the level of the latter.

Table 2: Gini coefficients in Western Europe and the United States, 1913-1950

1913* 1929 1950
(I) (II) (III)

United States 51 54 39
Western Europe 47 49 41
Subregions

Northern Europe 51 48 39
North-Western Europe 48 50 41
Southern Europe 44 46 40

Note: the sources are van Zanden et al. (2013) and WIID for Germany (see footnote 11). See Table 1 for the
country composition of each subregional category. *Data for 1913 refers to 1910.

If we look at the Gini coefficients at both sides of the Atlantic, the data point to an
inequality reversal during the analysed period. Until the eve of the Great Depression, Amer-
icans lived in a more unequal society than Europeans as implied by the four- and five-point
Gini differential in 1913 and 1929 respectively. By mid-century though, Western Europe led
the way in this aspect due to the larger fall of the Gini coefficient in the United States. This
significant decrease in inequality was the result of declining unemployment and narrowing
wage structure after the great depression and the war (Goldin & Margo, 1992).

Health

Since the late 19th century, Europeans’ lives were undergoing a rapid and unprecedented
improvement in terms of mortality. The diffusion of the germ theory of disease created a whole
array of new opportunities to reduce mortality from a number of infectious diseases.13 At
the household level, the application of this knowledge allowed the adoption of more hygienic

13The number of studies tackling the topic of the causes of the mortality decline is unsurprisingly large.
See Cutler et al. (2006), Millward and Baten (2010), Leonard and Ljungberg (2010) or Costa (2015) for a
more comprehensive review.
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practices that reduced contagion of infectious illnesses. Especially in the field of child care,
mothers received better advice and education on the risks of certain feeding practices and
the importance of a clean environment for the survival of children (Mokyr & Stein, 1996). In
the public sphere, the exposure to illnesses declined substantially as a result of improvements
in water supply and sewerage systems when public authorities embraced the germ theory
of disease and rejected alternative explanations such as the miasma theory. In the United
States, cities that implemented water filtration and chlorination experienced large declines
in mortality of waterborne infectious diseases, and (to a lower extent) airborne illnesses due
to the diffuse effects of water quality. By reducing the incidence of diseases such as typhoid,
that greatly weakened those who suffered from it, the population became less vulnerable to
other illnesses (Cutler & Miller, 2005; Ferrie & Troesken, 2008). In the old continent, the
establishment of water and sewage systems intensified in the late 19th century, especially in
England, France and Germany. In the south of Europe, they would be implemented only
some decades later (Bell & Millward, 1998; Leonard & Ljungberg, 2010).

To account for the extent to which health opportunities were taken across countries and
time, I will use data on age-specific mortality rates that measure the probability of dying at
a certain age. With these data at hand, it is possible to calculate survival rates (i.e. the
probability of a person reaching a certain age given the mortality rates of all ages in that
same year) or life expectancies (i.e. the expected life time of an individual at a given age, for
example at birth, given the mortality rates across all subsequent ages in that same year).14

For most of the countries in the sample, the main source is the Human Mortality Database
(HMD) that provides annual life tables with the exception of Germany, the United States
and the United Kingdom, for which the series only start in 1956, 1933 and 1922 respectively.
To fill these gaps, data prior to 1923 for the United Kingdom refers to England and Wales. In
the case of the United States and Germany, I used the Human Life-Table Database (HLTD).

Considering the age distribution of mortality it is useful to isolate mortality changes
(and therefore health improvements) in different parts of the age spectrum, especially at
the youngest ages since these have a large effect on widely-used measures in other studies
such as life expectancy at birth. This is particularly important during the analysed period
because infant and child mortality declined enormously as a result of progress against airborne
diseases like influenza or pneumonia for children less than five, and water-borne diseases
such as gastroenteritis for infants (Millward & Baten, 2010). To provide an illustration of
the magnitude of the mortality decrease below the age of five, consider the British case.

14Following similar studies in the literature, the mortality measures I will use are based on period instead
of cohort life tables. The difference between them is that the former conveys information on the mortality
experience of a fictitious cohort in a given year (or period), and the latter provides information on the
mortality experience of an actual cohort from birth.
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Whereas at the beginning of the period 22 percent of a given cohort were expected to die
before reaching the age of five (given the mortality rates in that same year), in 1950 this
figure dropped to only three percent. The impact of this development on life expectancy
at birth is great since its increase during the period 1913-1950 is much higher than if we
consider life expectancy at age five (15 and eight years respectively). Thus, the impression of
health improvements will be very different if we consider the perspective of a newborn or the
one of a person at a different age. At this point, a question arises concerning the perspective
that I should take while looking at health differences across countries and time since these
can differ significantly depending on the age of reference. To put it in another way, should
I take the perspective of a newborn (as common in the literature) or that of someone at
a different age? Choosing a particular age threshold depends on the health aspect of the
population that the researcher wants to analyse and on these grounds there is not a unique
and desirable perspective. To avoid arbitrary choices, in this study I will consider the whole
age spectrum, although (for the sake of simplicity) in the following I will discuss the health
status of countries across time and space by taking the perspective of a child at birth, five
and ten. Table 3 shows these data for 1913 and 1950.15

Table 3: Life expectancy at birth, five and ten in Western Europe and the United States,
1913-1950

Life Expectancy
At birth At 5 At 10

1913 1950 1913 1950 1913 1950
(I) (II) (III) (IV) (V) (VI)

United States 54 68 57 66 53 61
Western Europe 50 66 57 66 53 61
Subregions

Northern Europe 58 71 60 68 56 63
North-Western Europe 51 67 57 66 53 61
Southern Europe 45 64 56 65 52 60

Note: see the text for the sources. See Table 1 for the country composition of each subregional category.

In contrast with material well-being, the improvement of citizens’ health during the period
1913-1950 is quite remarkable. In less than four decades, the years a newborn was expected
to live in the old continent increased by 16 (Column I and II). This development retains

15As for income and consumption, I took three- and five-year averages in 1913 and 1950 to make the
benchmarks more robust to unusual figures in a certain year. Given the data availability, this could be done
for all countries but Germany (although the German life tables refer to the periods 1910-1911 and 1949-1951).
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its exceptional character even after ignoring health progress below the age of five and ten,
in which case life expectancy gains were eight and nine years respectively.16 As highlighted
with the British example, the increase in life expectancy at birth is larger than at other ages
because of the great reduction in mortality of children before the age of five. This point can
also be seen by comparing life expectancy at different ages in a given year and seeing how
this difference evolves over time. For example, in 1913 the expected lifetime of a five-year-old
in Europe was seven years larger than that of a newborn due to the disproportionately-
high mortality rates during the first years of life (in Southern Europe, this was particularly
extreme since surviving the fifth birthday increased life expectancy by eleven years). By mid-
century, after decades of child mortality decline this unusual pattern for today’s standards
disappeared everywhere, but in the south of Europe.

The improvement in life expectancy at birth is not only substantial on its own, but it
also stands out historically. To continue with the British example, the increase of the first
half of the 20th century accounts for more than 60 percent of the total increase during the
20th century (below the age of five and ten this figure is roughly 50 percent).17 Contrary
to income, progress was widespread in the countries considered since, as Table 3 shows,
citizens’ health in Western Europe did not fall behind the United States at the end of the
period. Despite the negative effects of political tensions, increasing protectionism and the
world wars on economic welfare, the increasing trend of citizens’ health did not come to a halt
over this period and by 1950 European newborns were expected to live just two years less
than their American counterparts. This apparent lack of correlation with income measures
also holds true during the Great Depression and the 1940s when the upward trend of health
continued steadily, whereas material well-being stagnated or worsened in many countries (see
Table 7 in the Appendix) partially due to the emergence of new medical therapies (e.g. new
vaccines and, most importantly, the coming of antibiotics). In the United States between
1937 and 1943, sulfa drugs account for up to a third of the decline of maternal mortality and
pneumonia; and up to two thirds of scarlet fever (Jayachandran, Lleras-Muney, & Smith,
2010).

Finally, if we compare health and income levels, an interesting pattern emerges. Euro-
peans with the longest expected life span at birth are not necessarily living in the richest
region (i.e. the industrial core), but rather in the northernmost area. Northern Europe even
outperforms the United States despite having much lower levels of income per capita through-

16The sensitivity of this indicator to changes in the age of reference drops substantially after the age of
five, which indicates that the mortality decline afterwards is more equally distributed than between the age
bracket 0-4.

17Had this increase been linear, the analysed period would only account for 43 percent of the whole increase.
These calculations were made by taking life expectancy at different ages for the countries in my sample in
1913, 1950 and 2000 from the HMD.
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out the whole period (this also holds if we look at life expectancy at five and ten). However,
the link between health and income should not be dismissed since the escape from chronic
malnutrition contributed to improve the physical condition of human bodies and their ability
to deal with diseases (Fogel, 2004).

Paralleling what we observed in terms of life expectancy increases differing at birth and
other ages, Table 3 shows that the impression of health gaps differs notably depending on
the perspective we take. If we consider life expectancy at birth, Southern Europe has a life
expectancy differential of nine years with the United States (Column I). Changing the age
of reference in the indicator to five (or ten) reduces this difference to only year (Column III).
However, despite taking the view of a five-year-old individual provides a more egalitarian
perspective, the patterns observed are still the same. Citizens in Northern Europe have the
best health status followed by those in the industrial core and then Southern Europe. Also,
by the end of the period life expectancies converge across the board.

Working time

An aspect of people’s lives that changed dramatically during the first half of the 20th cen-
tury (not considered in the HDI) is working time or leisure.18 Using information on annual
hours of work from Huberman and Minns (2007), we can see in Table 4 that Europeans wit-
nessed a sizeable decline in annual working time of roughly 650 hours throughout the period
1913-1950.19 Paralleling the evolution of mortality, this development stands out on its own
and historically for it was the most pronounced decline in market work since 1870 (17 hours
annually).20 Most of the decline (90 percent) happened between 1913 and 1929 (Column I
and II). This can be explained by the increasing number of vacations and national holidays
during the interwar period as the annual paid vacation became a reality in many countries
(Huberman & Minns, 2007, 546). Interestingly, most progress in this respect was achieved
in the 1930s when economic circumstances were less buoyant when the idea of the right to

18Obviously, non-working-time is not the same as leisure. To account for changes in the latter more
precisely, one would have to distinguish between activities that involve leisure and home production. However,
given the data availability and the focus of this study on other dimensions of well-being (not only leisure),
I will provide an approximation of the contribution of leisure and home production to welfare by looking at
non-market work as done in Crafts (1997). Therefore, despite strictly speaking I am not measuring leisure
but a combination of the two of them, I will refer to this as leisure for the sake of simplicity.

19The unit of measurement is annual hours of full-time production (male and female) workers engaged in
non-agricultural activities. Huberman and Minns (2007) interpret their series as the ’approximate usual or
normal hours the representative production worker would have been engaged for during the year’ (page 543).

20I obtained this figure by using the information for Europe in Table 3 from Huberman and Minns (2007,
548), row ’Old W. (weighted)’, and splitting the period 1870-2000 into four subperiods: 1870-1913, 1913-
1950, 1950-1973 and 1973-2000. The yearly decrease measured for the four subperiods (in this order) is 7,
17, 12 and 11 hours annually. If we measure the decline in percentage terms, the same pattern emerges as
the decreases are 0.25, 0.70, 0.60 and 0.66 percent per annum.
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leisure gained support from international institutions such as the International Labour Or-
ganisation (ILO), work science journals and public authorities (Cross, 1989). Besides this, an
element that changed workers’ lives even more dramatically was the reduction of the working
week with the introduction of the 48-hour week (or 8-hour day). This is a process that can
be traced back to the 19th century when social reformers advocated the 8-hour day and
their claims turned into one of the main demands of the Workingmen’s Association at its
first congress in 1866. By 1913, only a few occupations had achieved this (e.g. miners in
the United Kingdom) since industrial workers in France, Germany, the United Kingdom or
the United States typically worked ten hours a day. When the First World War came to an
end, workers’ requests were heard and governments promised to introduce the 8-hour day
after working long hours to meet the demands of the war economy had proofed to be not
very productive (Evans, 1969). Also, the ILO embodied this idea and incited countries to
adopt it at its first conference in 1919 (Huberman & Minns, 2007). At the end of that year,
countries such as Denmark, France, Italy, Netherlands, Norway, Spain and Switzerland had
passed 8-hour laws; by 1922 the 48-hour week in industry was common throughout Europe
and by 1930 it consolidated (Evans, 1969).21

Table 4: Annual hours of work in Western Europe and the United States, 1913-1950

1913 1929 1950
(I) (II) (III)

United States 2900 2316 2008
Western Europe 2783 2200 2140
Subregions

Northern Europe 2740 2206 2032
North-Western Europe 2769 2192 2209
Southern Europe 2829 2222 1989

Note: data were taken from Huberman and Minns (2007), Table 3 (page 548). See Table 1 for the country
composition of each subregional category.

If we compare Western Europe with the United States, we see that workers in the old
continent worked fewer hours (117 hours per year) at the beginning of the period, although
this situation was reversed by 1950 (Columns I and IV). Only after the 1970s would working
time be lower again in Europe (Huberman & Minns, 2007). Across regions, there seems to
be another reversal. Whereas southern Europeans worked longer hours than in the rest of
the continent before the outbreak of the First World War, by mid-century annual working

21The international character of this process is even more clearly visible at the country level as Table 8 in
the Appendix shows.
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time was the shortest in this region. In 1950, workers in the industrial core had the lowest
amount of time for leisure activities.

The analysis of European material well-being at the beginning of this section pointed
out that the period 1913-1950 can be characterised as one of missed opportunities in mate-
rial living standards across time and space because income (and consumption) growth were
historically low and significantly lower than in other countries overseas (e.g. United States,
Canada or New Zealand). If we extend the analysis of citizens’ well-being beyond their eco-
nomic status, these patterns do not match. Taking France as an example, by mid-century
citizens lived in a drastically different society than they (or their counterparts) lived in 1913.
In terms of health, citizens lived and worked in a much safer environment as more hygienic
practices were adopted and efficient central water supply and waste disposal systems greatly
reduced the exposure of the population to infectious diseases. Moreover, with the coming of
antibiotics illnesses that had taken the lives of many for decades such as tuberculosis could
finally be treated. In terms of leisure, the demands for shorter working weeks by 19th-century
social reformers became a reality and French workers spent almost 900 annual hours less in
the workplace than at the beginning of the century. What did these changes mean to French
citizens in 1950? If they had been confronted with the choice of living in the same society
as their counterparts did in 1913, how would they have valued the achievements in human
welfare since then? How does this view compare to the more traditional view provided by
income measures? To answer these questions, in the next section I will present a new mea-
surement framework developed by Jones and Klenow (2016) that will be the basis of the
welfare calculations.

3 Methodology

In the spirit of the veil of ignorance emphasized in Rawls (1971), the framework developed
in Jones and Klenow (2016) theoretically confronts an individual with a lottery. She does
not know in which country she will live, the level of consumption she will enjoy, or whether
her life will be expected to be long and full of leisure. What is the proportion of her yearly
consumption living in the U.S. that would make her indifferent between living there and,
say, in France? Equivalently, for time comparisons we could also ask: what is the proportion
of her yearly consumption living in France in 1950 that would make her as well off as her
counterpart in 1913? The answer to these two questions is a consumption-equivalent measure
of the standard of living and this is what I will use to calculate welfare differences across
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countries and over time.22

To make welfare comparisons, this methodology draws on information about individual
preferences. Using these provides a solution to two important critiques of the HDI. First, the
consumption-equivalent indicator avoids assuming an arbitrary weighting scheme because
empirical evidence about people’s preferences on trade-offs between different components
of well-being gives information about their relative importance. Second, assuming a fixed
weighting scheme over time, as the HDI does, has the implication that the relative importance
of each dimension does not differ over time. In the case of income and health, this can be
problematic because, as Costa and Kahn (2004) shows, the value individuals assign to health
has increased between 1940 and 1980 in the United States as measured with the compensating
differential for job risk. Therefore, assuming constant weights over long time spans can be
troublesome in the case of health because its weight in the indicator will be very different
if we take the perspective of an individual today or in the past. To take this into account,
the methodology used in this paper considers a representative individual with a given set
of preferences in 1950.23 Following Jones and Klenow (2016), the lifetime welfare of our
individual is determined as follows:24

U = E
100X

a=1

�au(Cala)S(a) (1)

where S(a) is the probability that the individual is alive up to age a, � is the discount
factor, C is annual consumption and l is leisure. In this framework, well-being is given by
the expected value (due to uncertainty) of things that matter to our individual such as the
amount of goods and services consumed and the number of hours spent working throughout
her lifetime. At this point, it is important to clarify the aspect of health that is being measured
with survival rates. Murphy and Topel (2006) argues that health-related knowledge can affect
the quality and (or) the quantity of life. With S(a), I am mainly measuring improvements
that affect the quantity of life (i.e. mortality). On the other hand, one could also argue that
mortality rates at young ages can also capture some aspects of the quality of life because

22Following Jones and Klenow (2016) I will also refer to the consumption-equivalent indicator as welfare,
well-being or living standards for the sake of simplicity. Also, strictly speaking, the example above refers to
one of the two ways of calculating this measure: the equivalent variation. To ease the explanation of the
methodology in this section, I will focus on this variation. See the Appendix for further elaboration on the
differences between the two.

23Following the literature, preferences across countries are kept constant. Jones and Klenow (2016, 2429)
notes that a similar issue arises in cross-country comparisons using income per capita, since this indicator
requires a set of common prices. Moreover, these comparisons become more complicated as we consider
countries in very different stages of economic development. Given that income in my sample differs at most
by a factor of four, in my analysis this issue is less problematic than in other studies where income can differ
by a factor of more than 40.

24The mathematical notation is the same as in their article.
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children are more vulnerable than adults to the disease environment, and a bad disease
environment leads to high morbidity. Nevertheless, measuring improvements in the quality
of life is beyond the scope of this paper and for the discussion of the results I will consider
that lower mortality rates enhance well-being by increasing the prospects of citizens to have
a longer and richer life in terms of consumption and leisure.25

To assess differences in living standards across countries with this methodology, we first
need to choose a benchmark with which welfare comparisons will be made. By doing this,
welfare levels are expressed in relative terms in the same manner as the difference in income
between two countries can be expressed in percentage terms. Since one of the main purposes
of this paper is to put the European welfare experience into perspective with that of other
developed countries that were less affected (in economic terms) by the disruptive happenings
of this period, the benchmark for welfare comparisons will be the United States.26 With this
country as a benchmark, we can extend Equation 1 as follows:

Ui(�) = Ei

100X

a=1

�au(�Cai, lai)Si(a) (2)

where i indexes countries and � multiplies consumption at every age. Given that our
individual lives behind the veil of ignorance and she does not know in which country she will
live, what her consumption level, health and leisure she will have: What proportion of the
individual’s annual consumption in the United States would make her indifferent between
living in the United States and France? The answer to this question (� in Equation 2) can
be formally expressed as follows:

Uus(�i) = Ui(1) (3)

To apply this theoretical framework, we first need to choose the function that will deter-
mine an individual’s welfare:

25See Murphy and Topel (2006) and Hickson (2014) for such an attempt.
26As I discussed in the previous section, European economic performance was not only below that of

the United States, but also of other developed economies such as New Zealand, Canada, Australia (or the
weighted average of these four countries). Therefore, choosing the United States as a benchmark for welfare
comparisons does not misrepresent the relative performance of Europe throughout this period. Furthermore,
it is worth highlighting that this choice does not affect comparisons between countries and regions that
do not involve the benchmark country (e.g. the percentage income difference between Spain and Denmark
is independent of whether we choose the United States or Canada as a reference country). And, more
importantly, using the United States to calibrate the model makes my results comparable to other studies
in the literature that have used American data to calibrate their indicators (Becker et al., 2005; Murphy &
Topel, 2006; Hickson, 2014; Jones & Klenow, 2016).
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u(Ci, li) = ū+ log Ci + v(li) (4)

where log Ci is log-transformed consumption in country i (this form reflects diminishing
marginal returns as common in other welfare indices such as the HDI or the HIHD), v(l) is the
value of non-working time and ū is a constant.27 From a pure materialistic point of view, an
individual would only care about consumption and therefore annual well-being in the previous
equation would only depend on C. However, by introducing ū and v(l) Equation 4 also
captures other aspects of the individual’s life. To take into account economic inequality, this
framework incorporates the uncertainty concerning the unequal distribution of consumption
among the population.28 Jones and Klenow (2016) includes this channel by considering that
expected consumption decreases when its variance increases: E [log C] = log c � �2/2.29

Taken together, the expected lifetime utility for an individual is given by:

Ui = [
100X

a=1

�aSi(a)] · (ū+ log ci + v(l)� 1

2
· �2

i ) (5)

It is interesting to highlight the interaction between survival rates and the rest of the
dimensions. Suppose there is a certain improvement in survival rates. If living conditions
in country i are characterised by low levels of material-well being and leisure, then the
increase in welfare (Ui) would be lower than if the individual lived in a rich country with
high levels of leisure. As a result, and similar to the HIHD developed by Prados de la Escosura
(2015), health improvements at high levels of other dimensions of well-being represent higher
achievements than at low levels. Finally, to calculate the consumption-equivalent measure
(�) we can combine Equations 5 and 3:

27Note that the observed level of consumption in a certain year is assumed to be the same throughout the
individual’s life. Assuming this makes the indicator more intuitive because it provides a point-estimate of
expected welfare given the level of consumption, health, leisure and inequality in a given year. In a way, this
approach resembles that of period life tables in that they present the expected health outcomes of a fictitious
cohort according to the mortality experience of the whole population in one specific year. Moreover, this
assumption does not change the conclusions of this study as shown in the robustness tests performed in the
Appendix where I present a richer version of the model that considers different consumption paths.

28It should be noted that the effects of inequality on welfare are not trivial and in this paper I just account
for one mechanism through which it may affect individuals. Further research is needed for accounting for
this well-being dimension in composite indicators.

29This holds if we assume that consumption is log-normally distributed (with arithmetic mean ci and a
variance of log consumption of �2

i ) and independent of mortality and age.
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log �i =
100X

a=1

�a[Si(a)� Sus(a)]P100
a=1 �

aSus(a)
[ū+ log ci + v(li)�

1

2
· �2

i ]

+ log ci � log cus

+ v(li)� v(lus)

� 1

2
(�2

i � �2
us)

(6)

This equation shows that welfare in country i relative to the United States consists of four
components. The first measures the contribution of differences in health to relative welfare,
the second term captures differences in consumption and the last two measure differences in
leisure and inequality.

For comparisons of welfare over time, Equation 6 is also used. However, instead of com-
paring countries with the United States in a given year, a country is compared with itself in
two points in time. If we, for example, want to calculate welfare growth in France during
the period 1913-1950, �i in Equation 6 would answer the question: by what percentage must
the individual’s consumption be adjusted in France in 1950 so that she is as well off as her
counterpart in 1913? In other words, by which factor do we have to adjust our individual’s
consumption in 1950 so that she is willing to give up on working much shorter hours and
living in a society where infectious diseases have almost disappeared?

One of the strengths of the presented methodology is that it allows for a direct comparison
with GDP. In terms of growth rates, it is possible to calculate the extent to which income
per capita underestimates welfare growth and provide a decomposition of the sources for the
discrepancy between the two measures (i.e. consumption, health, leisure or inequality). If
we perform this exercise in terms of levels, it would show whether the welfare measure shows
a higher or lower level of well-being in a certain country than income and, as before, the
contribution of each dimension to the difference between them.

To implement the welfare calculations using Equation 6, I will use the data on consump-
tion, health, working time and inequality presented in the previous section.30 It is worth
noting that by excluding government consumption, the indicator is missing public spend-
ing on education or health that can be an important part of people’s welfare. For 1950,
robustness tests calculating welfare levels including and excluding government spending to-

30See the Appendix for country-specific data except for age-specific mortality rates since these would take
too much space (instead, I provide life expectancy at birth). Note that, as common in the literature, the Gini
coefficients are converted into the standard deviation of log consumption inverting the formula suggested
in Aitchison and Brown (1957): G = 2� �p

2
� 1 (where �(.) is the cumulative distribution function of the

standard normal distribution).
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gether with a comparison between the trends in total and household consumption show that
the quantitative effect of this issue on the results is negligible (see Tables 1 and 3 in the
Appendix). A further issue related to the use of household consumption instead of income
per capita is that it ignores people’s decisions on delaying present consumption to save and
increase it in the future. As a result, some countries might exhibit relatively low levels of
consumption because of high investment levels. While this issue has to be taken into account
when interpreting the level of material well-being across countries, not including investment
better serves the purpose of this paper because it aims at capturing the expected welfare of
individuals in a specific point in time. If the level of investment, say, in 1913, was relatively
high in a certain country, then a higher level of consumption would be observed in 1950.

Moreover, it is necessary to calibrate the model according to the preferences of a rep-
resentative individual in 1950 to value changes in leisure and health.31 For calculating the
contribution of leisure to welfare, the first step is to create and indicator to measure it. From
working-time evidence, we can infer the amount of time that workers spent in non-market
work annually with respect to their total time endowment. To illustrate how this calculation
is made, consider the following example. In 1913, annual hours worked in the United States
were 2900. Given that workers’ time endowment (ignoring sleeping time) is 5840 hours (16
hours per day multiplied by 365 days), annual leisure amounts to 50 percent of their time.
The second step is, similar to what I did in Equation 5, to choose a functional form for leisure.
Following Jones and Klenow (2016), I use a form that implies that the percentage change in
hours worked due to a percentage change in wages is constant (keeping the marginal utility
of consumption fixed), and calibrate it in the same way by assuming that the elasticity of
labour supply (i.e. how working hours respond to wage changes) is one with the observed
annual working time observed in 1950 for the United States. 32

As we can see in the first term of Equation 6, health differences across countries (and over
time) depend on annual consumption, leisure, inequality and a constant to be calibrated (ū).
A value for this parameter (and similar ones in other studies) has been traditionally chosen
on the basis of empirical evidence from trade-offs involving risk and money. This particular
trade-off exists when a certain decision involves a health risk. Since such risk is undesirable,
the individual has to be compensated in some other aspect (e.g. money) to accept that
choice; from this compensation we can infer the value individuals put into mortality risk

31Also, a value has to be chosen for � to measure preference for present and delay satisfaction. For the
main results I will assume that there is no discount rate. The reason for this choice is that by assuming
that � = 1, Equation 5 becomes much more intuitive in that welfare in a given country is determined by the
accumulated expected value of realising the consumption and leisure levels observed in one particular year
(the conclusions are the same if discounting rates are applied as the robustness tests in the Appendix show).

32See the Appendix for a more comprehensive explanation of this parameter as well as several robustness
tests using different values.
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to get estimates of the so-called value of a statistical life (VSL). A historical example of
this trade-off has been examined by Williamson (1982). In this study, the author observed
that British workers during the industrial revolution had to be "bribed" (or compensated
in monetary terms) in order to move from small market towns with low population density
and relatively low mortality rates to densely-populated industrial towns where mortality was
much higher. To obtain an estimate for ū, I have used the same benchmark VSL ($6 million)
as in Murphy and Topel (2006) and Jones and Klenow (2016), which in turn is in line with
the range suggested by Viscusi and Aldy (2003). If we instead consider the range provided by
Costa and Kahn (2004) using American data for the period 1940-1980, we can conclude that
this figure is a conservative one. Despite there is some agreement in the literature concerning
this estimate, drawing on current evidence of individuals preferences to choose a value for
ū in 1950 can be problematic because ample evidence in the literature points out that the
value that people put into health has changed along with increasing income levels over time
(Costa & Kahn, 2004).33 To use a VSL representative of workers’ preferences in 1950 I use
an income elasticity of 1.3 that is in the middle of the estimate provided by Costa and Kahn
(2004) and Becker and Elias (2007).34

4 Results

How did an average Western European compare with her American counterpart at the be-
ginning of the 20th century? Are differences in living standards larger using income or the
consumption-equivalent measure? These questions can be answered with the information
provided in Table 5. In the left panel, I provide relative levels of living standards using the
consumption-equivalent measure (Column I), income per capita (Column II) and consump-
tion per capita (Column III). To understand why the new indicator revises welfare levels
upwards or downwards with respect to income, I present a welfare breakdown in the right
panel. Column IV shows the difference between the two measures (in logarithmic points)
and the remaining columns the extent to which each well-being aspect contributes to this
difference (the sum of these add up to Column IV). To make sense of the sign and magnitude
of their contribution to this difference, I provide the underlying raw data for each aspect
considered at the regional level: life expectancy at birth for health, consumption relative to
the United States for material well-being, annual working time for (the lack of) leisure and
the Gini coefficient for inequality.

33This is also supported by the VSLs calculated for England and the United States in the late 19th and
beginning of the 20th century (Fishback, 1992; Kim & Fishback, 1993; Williamson, 1982).

34The analysis in Becker et al. (2005) also supports this choice (see the Appendix for testing the sensitivity
of the results to changes in the VSL).
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To interpret the results in Table 5, an example can be illustrating. Welfare in Northern
Europe is significantly higher than measured with income per capita; actually, with the
new welfare measure the gap in living standards between this region and the U.S. almost
disappears. Since the consumption-equivalent indicator is higher than income, the difference
between the two of them is positive (see Column IV). What drives this difference? First,
taking into account that Northern Europeans were expected to live four years more increases
welfare around 13 percent. Secondly, switching to consumption to measure material well-
being instead of income increases welfare because relative consumption is eight percent higher
than measured with income (see Columns II and III).35 Third, leisure further widens the
welfare difference between the regions considered (20 logarithmic points) because citizens in
Northern Europe worked 160 hours less annually. This dimension together with health are
the most important in improving the relative position of Northern Europe as they account
for more than 80 percent of the upward revision (inequality barely contributes to this because
the Gini coefficients are almost the same in both regions). Taken together, the new welfare
measure indicates that better health and more leisure in the northern periphery largely
compensate for much lower consumption so that overall welfare is the same in both regions.
The remaining continental regions exhibit slightly lower levels of welfare than suggested
by income due to relatively low levels of health in Southern Europe and consumption in
the industrial core. Interestingly, with the welfare measure the best-performing region is
not North-Western Europe (as shown by income), but the northern periphery followed by
the central and southern part of the continent. At the country level, the United States is
outperformed by countries such as Denmark, the United Kingdom and Switzerland.

If we look at the European continent as a whole, the welfare of an average citizen is
around two thirds of the American level, exactly the same as what income per capita shows.
The reasons for this is that lower levels of consumption and health are compensated for
higher leisure and equality. This upward revision could have been 13 percent larger (as in
Northern Europe), if life expectancy had not been four years lower in Europe. However, in
this counterfactual scenario the gap with the United States would not have closed entirely
because less inequality and working time would not have fully compensated for a much lower
consumption level in the old continent.

35This figure was obtained by taking the logarithmic ratio of consumption and income (with respect to the
United States) in Northern Europe: 64.83/60.20=1.08 (this ratio for the United States is zero by definition).
Calculating this ratio with logarithms might be a source of confusion because we can arrive at the same
figure with the ratio itself. However, for other regions (or countries) this might not be the case. In North-
Western Europe, for example, the ratio of consumption to income (see Table 5, Columns II and III) is 0.88
(67.29/76.55). If we take the logarithmic ratio we arrive at the figure reported in the table: -0.13. Also, note
that in Table 5 decimals for income and consumption levels are not reported and therefore calculating these
ratios with these figures may give slightly different results.
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Table 5: Living standards in 1913

Well-being indicators Welfare decomposition
Countries Welfare Income Consumption Difference Health Consumption Leisure Inequality

(I) (II) (III) (IV) (V) (VI) (VII) (VIII)

United States 100 100 100 0 0 0 0
54 1 2900 51

Sweden 68 53 57 0.25 0.12 0.08 0.19 -0.14
Denmark 136 74 79 0.60 0.15 0.06 0.20 0.19
Northern Europe 89 60 65 0.39 0.13 0.07 0.19 -0.01

58 1.08 2740 51
United Kingdom 145 93 93 0.45 -0.02 0.00 0.29 0.17
Germany 55 68 50 -0.21 -0.15 -0.32 0.21 0.04
Netherlands 69 76 63 0.10 0.06 -0.20 -0.05 0.08
Belgium 86 81 85 0.06 -0.08 0.05 0.07 0.02
France 49 66 62 -0.29 -0.10 -0.06 -0.04 -0.09
Switzerland 149 137 94 0.09 -0.01 -0.38 0.23 0.24
North-Western 76 77 67 0.00 -0.09 -0.13 0.16 0.06
Europe 51 0.88 2769 48
Spain 50 39 42 0.25 -0.43 0.06 0.35 0.27
Italy 33 43 41 -0.25 -0.18 -0.05 -0.07 0.04
Southern Europe 40 42 41 -0.05 -0.26 -0.01 0.09 0.13

45 0.99 2829 44
Western Europe 67 67 61 -0.01 -0.13 -0.10 0.14 0.08

50 0.90 2783 47

Note: see the text for the data sources. Figures in Column I and II are expressed in percentage terms with
respect to the United States. The estimates in Column I and the welfare breakdown in from Column IV to
VIII were obtained by taking the geometric average of the outcomes in Equations 6 and 6 (the latter in the
Appendix). Below the contribution of each well-being dimension to the logarithmic difference between income
and the welfare measure (Column IV), I provide data on life expectancy at birth, consumption divided by
income (Column III and II), annual hours worked and Gini coefficients.

Comparing the aggregates for Western or Southern Europe (Columns I and II) one might
be inclined to think that the new indicator does not add much to the information provided
by GDP per capita since they show very similar results. However, drawing this conclusion on
the basis of aggregated data can be misleading as country-specific differences between them
can be not only very significant but also of opposite sign. For example, whereas well-being
is revised upwards in Northern European countries and some states from the industrial core
(e.g. the United Kingdom or Belgium), others such as Germany, the Netherlands or France
are revised downwards. The reasons for these variations are also specific to each country. For
instance, in the United Kingdom less annual hours worked and lower inequality more than
compensate for poorer health levels than in the United States. In the Swedish case, the main
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factors for its upward shift in the welfare ranking are health and leisure despite its high Gini
coefficient. By taking an average for Europe, these variations of different sign cancel out and
result in an average welfare level that is very close to that using income per capita.36

Having shed light into relative welfare levels across countries at the beginning of the
analysed period with the new indicator, we can now address the question whether the first
half of the 20th century in Western Europe can be characterised as one of missed or taken
opportunities in terms of broader well-being. For this purpose, I present annual growth rates
of welfare using the consumption-equivalent measure in Table 6 (Column I). To put these
into perspective, I also provide income and consumption growth rates in Columns II and
III. Moreover, in the right panel I provide a welfare breakdown to look at the reasons why
welfare and income per capita growth differ (the only difference with Table 5 is that Column
VI is now interpreted as the percentage growth difference between income and consumption).
Does income growth underestimate welfare growth in Western Europe during the period 1913-
1950? According to the consumption-equivalent measure, the answer is clearly affirmative
and its magnitude is sizeable. To continue with the previous example of France, if in our
measure of living standards we take into account that French citizens in 1950 not only lived in
a country where the incidence of infectious diseases was nowhere near that in 1913, but also
spent almost 900 hours less in the workplace, welfare growth is four times faster than what
income per capita suggests. This remarkable case was not an isolated case since considering
the European aggregate, living standards as measured with income per capita grew below a
percentage point annually, whereas the welfare measure suggests a yearly increase of almost
five percentage points. The implications of this difference are very substantial: in almost four
decades income per capita only grew by 25 percent and welfare growth points to a doubling
of well-being every 15 years. This difference is mainly explained by welfare gains from the
decline of mortality and the expansion of leisure. The 16-year increase in life expectancy
and the almost 900-hour decline in annual working time add 1.9 and 1.8 percentage points
to European welfare growth respectively (Column V and VII). The decrease in inequality
also contributed positively, but to a much lower extent. Across countries, growth experiences
differ substantially as the case of Germany and Sweden illustrate. While in the former welfare
grew at 3.6 percentage points yearly because progress in material well-being was near zero, in

36In Figure 4 in the Appendix, I look at this in a more comprehensive way by calculating welfare levels for
several benchmark years (1913, 1920, 1929, 1938 and 1950) and plotting these against income per capita in
the same years. Note that those estimates are much weaker than those used in the text (and therefore they
are not reported) because data for working time and inequality are not available for all benchmarks. As one
can clearly see in that figure, welfare levels are revised upwards and downwards indistinctly across the whole
income spectrum. This indicates two things: the new measure conveys information that is not considered
in income per capita and country-specific experiences can deviate significantly from the more aggregated
regional experience.
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the latter country citizens saw the four well-being aspects considered improve and contribute
to a yearly growth rate of six percentage points. As a result, the underestimation of welfare
growth by income differs greatly in these two countries. If we consider the whole sample, the
growth differential between the consumption-equivalent indicator and income ranges from
3.2 to five percentage points annually in Belgium and Italy respectively.

These results suggest that income per capita is significantly underestimating welfare
growth during this period and that it provides a one-sided view of welfare development
by not taking into account changes in health and leisure (and to some extent inequality).
If we extend the concept of living standards beyond its material component to include the
gains from the advent of modern medicine and the rise in leisure, welfare in Western Europe
by 1950 had more than doubled with respect to 1913, despite the negative effects that armed
conflicts, financial crises and the like had on material well-being. According to the new wel-
fare measure, opportunities to increase well-being in health and leisure were taken over time,
and their impact on people’s lives was sizeable.

Given the similarity between the welfare measures used in this paper and in Crafts (1997),
a comparison between the two is interesting. In his 16-country sample, average welfare growth
(i.e. a combination of income, health and leisure) is 2.4 percentage points and it ranges from
1.2 to 3.3 percentage points (in Germany and Sweden respectively). In my calculations,
the growth average and range are double as high. Despite the country sample is different
in both studies and my welfare measure accounts for inequality, the growth rates in Table
6 are larger because of the magnitude of the welfare gains from health and leisure. If we
consider health, there are two reasons why the consumption-equivalent measure I use gives
more importance to welfare gains. First, the VSL used in Crafts (1997) is lower than the one
in this study. Second, Crafts makes a 25-percent downward adjustment to his calculations
in order to avoid double counting because part of health improvements during this period
might be due to income growth, which are already accounted for by GDP per capita. In
other words, this adjustment is aimed at taking into account only those health improvements
that are exogenous to income. While this issue is a relevant one in studies using any type
of composite index, the lack of agreement in the literature on this matter makes such an
adjustment very difficult (and to some extent arbitrary). For this reason, I do not adjust my
estimates and I interpret them as an upper-bound estimate of the contribution of health to
welfare. In the case of leisure, there are also two reasons why my estimates are larger. One
is that the functional form used in this paper gives more value to this aspect and the other
is that the underlying data for working time from Maddison (1995) exhibit a lower decrease
in annual hours worked than the source used in this study (Huberman & Minns, 2007).
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Moreover, Crafts used hours worked per person and not per worker to measure leisure.37

Table 6: Welfare across time in Western Europe and the United States, 1913-1950

Well-being indicators Welfare decomposition
Countries Welfare Income Consumption Difference Health Consumption Leisure Inequality

(I) (II) (III) (IV) (V) (VI) (VII) (VIII)

United States 5.8 1.7 1.3 4.2 1.4 -0.4 2.5 0.6
54-68 1.7-1.3 2900-2008 51-47

Sweden 6.0 2.4 1.9 3.6 1.2 -0.5 2.0 0.9
Denmark 4.6 1.5 1.3 3.2 1.3 -0.2 1.8 0.2
Northern Europe 5.5 2.0 1.7 3.4 1.2 -0.4 1.9 0.6

58-71 2.0-1.7 2740-2032 51-39
United Kingdom 4.4 1.0 0.8 3.4 1.8 -0.3 1.5 0.4
Germany 3.6 0.2 0.1 3.4 2.0 -0.1 1.0 0.4
Netherlands 5.1 1.1 0.8 4.1 1.5 -0.3 2.3 0.5
Belgium 3.8 0.7 0.4 3.2 1.6 -0.3 1.3 0.6
France 4.5 1.1 0.6 3.4 1.6 -0.5 2.5 -0.2
Switzerland 4.3 0.7 1.1 3.6 1.7 0.4 1.7 -0.1
North-Western 4.3 0.8 0.6 3.6 1.8 -0.2 1.6 0.3
Europe 51-67 0.8-0.6 2769-2209 48-41
Spain 4.7 0.3 0.2 4.3 3.0 -0.1 1.5 0.0
Italy 6.0 1.0 0.8 5.0 2.0 -0.2 2.8 0.3
Southern Europe 5.5 0.7 0.6 4.7 2.3 -0.2 2.3 0.2

45-64 0.7-0.6 2829-1989 44-40
Western Europe 4.6 0.8 0.6 3.9 1.9 -0.2 1.8 0.3

50-66 0.8-0.6 2783-2140 47-41
.

Note: see Table 5. The regional raw data in Column VI refers to income and consumption growth (also in
Columns II and III)

Welfare convergence

Large welfare gains derived from lower mortality and working time indicate that European
states took a number of crucial opportunities during the period 1913-1950. However, the
extent to which these opportunities were taken across space and how they affected relative
welfare levels throughout this period has not been considered yet.

Beginning with a comparison between the United States and the European aggregate,
we can see in Table 6 that the old continent exhibits slower welfare growth (1.2 percentage
points). This growth differential that might appear small became very significant over a
period of almost four decades. Actually, as Table 7 shows, Europe’s relative position fell
more than 40 percent by 1950. This process was the result of lower consumption growth

37In the Appendix, I test these issues and show that the main conclusions remain unaltered.
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and a bigger rise in leisure and inequality at the other side of the Atlantic. With respect to
mortality, progress was faster in Europe due to its lower starting level, although this could not
compensate for a worse performance in the rest of the dimensions considered. This divergence
did not take place throughout the period, but only after 1929. Up to the Great Depression,
larger welfare gains from declining mortality and inequality resulted in slightly faster welfare
growth in Europe (Northern Europe even surpassed the United States in 1929). However,
this trend is dramatically reversed in the 1930s and 1940s as Europe’s relative welfare level
declines by almost a half after the Second World War mainly due to the negative impact of
the war on consumption per capita.

Despite this pattern is shared by all subregions in the sample, some regions experienced
a more dramatic relative decline than others as the industrial core illustrates. In the period
1929-1950 its relative welfare level fell from 81 to 41 of the American level due to a slowdown
in material progress, leisure and inequality. The peripheries lost less ground with respect
to the United States due to substantial reductions in infant and child mortality rates in the
south and good economic performance in the north of the continent.

Table 7: Welfare levels in Western Europe and the United States, 1913-1950

1913 1929 1950
(I) (II) (III)

United States 100 100 100
Western Europe 67 71 39
Subregions
Northern Europe 89 105 84
North-Western Europe 76 81 41
Southern Europe 40 45 28

CoV (welfare) 0.48 0.39 0.52
CoV (HDI) 0.12 n.d. 0.05

Note: own calculations (see Table 5). The calculations of the coefficient of variation (CoV) are based on the
HDI values reported in Crafts (2002).

What can we conclude from all these different developments? If we take Europe and the
United States as the units of analysis, we clearly observe no convergence. But, what if we look
at country-level experiences? Was the distribution of welfare more equal after the analysed
period. Answering these questions would shed light on whether historical achievements in
medicine, sanitation and workers rights created a more equal Europe in terms of welfare
as the HDI-based evidence suggests. Unfortunately, a direct comparison between the HDI
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and the consumption-equivalent measure (i.e. in terms of absolute levels) is problematic to
tackle the previous questions since they are measured in different units. However, we can
explore the implications of each measure with regards to convergence in living standards by
analysing the extent to which countries welfare differ using either of them. For this purpose,
we can use the coefficient of variation and measure the degree to which welfare differs across
countries (relative to the mean of a given indicator) and how this dispersion evolved during
the period 1913-1950. In the last two rows of Table 7 I report the calculations of this spread
measure using the consumption-equivalent measure and the HDI estimates of Crafts (2002).
Considering the evolution of living standards spread using the HDI, we can see that by mid-
century cross-country differences had greatly narrowed as a result of countries with low levels
of human development in 1913 experiencing faster growth than those with higher levels. In
line with the idea that this indicator tends to show convergence (Prados de la Escosura, 2015),
welfare spread declined by more than a half. If we consider the results for the consumption-
equivalent measure, two points stand out. First, the coefficient of variations for the welfare
measure in 1913 and 1950 are four and ten times larger than those of the HDI. Second, the
strong convergence in living standards observed using the HDI is not supported by the new
indicator since the coefficient of variation in 1950 is almost the same as in 1913. This implies
that differences across countries were not only much larger than the HDI shows, but they
persisted throughout the analysed period.

The different implications of the two measures for our understanding of the period are
somewhat discouraging for the study of cross-sectional welfare in history because indicators
that aim at measuring similar things (i.e. human welfare) show very different patterns.
However, it is worth highlighting that the previous analysis was specifically concerned with
relative levels and in other studies the HDI is used with a different purpose, namely to rank
countries. Therefore, an interesting cross-check for the two measures would be to study how
its ranking performance compare since if both convey information on a number of crucial
aspects of human life, they should show similar results.

In Figure 1 I present the outcome of ranking countries in 1950 (one is the highest and 11
the lowest). If there was a perfect correlation between the two of them, we would expect all
points to lie along a 45-degree line because the position of a certain country in terms of the
consumption-equivalent metric (horizontal axis) would be the same as with the HDI (vertical
axis). It is very remarkable that despite the large differences in terms of data, methodology
and dimensions considered in these indices, the correlation between the two is quite high.
Both measures recognise that welfare is highest in the United States and Denmark; and
lowest in Southern Europe and some parts of the industrial core (i.e. Germany and France).
We can test this correlation with a larger sample by calculating further welfare and HDI
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levels for more benchmark years. In a simple Ordinary Least Squares framework, a perfect
correlation between the two (i.e. 45 degree line in Figure 1) would yield a coefficient and R-
squared of one and 100 percent respectively.38 The results for this sample yield a coefficient
of 0.78 and R-squared of 0.60 which indicate that the two of them are highly correlated
and convey very similar information (see Table 2 in the Appendix). These results are very
encouraging in that they do not only support the usefulness of both measures for ranking
countries (without taking into account the preference of the researcher for one or the other),
but they also reinforce the use of the new welfare indicator for analysing historical welfare.

Figure 1: Country ranking using the HDI and the consumption-equivalent measure in 1950

Note: own calculations. Countries are ranked in an ascending order by their level of welfare.

Age-specific mortality rates

As highlighted before, the decline in mortality did not happen in the same way across
the age distribution. Instead, progress against diseases such as pneumonia or gastroenteritis

38Note that data availability for the additional benchmarks are much more limited and several assumptions
had to be made to perform the calculations using the consumption-equivalent indicator (see footnote 36).
However, given that these assumptions make the estimations of my welfare measure less realistic than those
of the HDI for which data are complete, finding a strong correlation becomes more difficult.
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disproportionately increased the survival probabilities of children between their birth and fifth
birthday. To look at this in more detail, I will quantify the effect of health improvements in
different parts of the age distribution and test the robustness of the patterns described until
now. For this purpose, I can take advantage of the richness of the age-specific mortality data
to perform the same exercise as in Table 6 but considering the counterfactual that mortality
improvements only happened after certain age thresholds. The results of this exercise are
presented in Figure 2 where I provide welfare growth rates for the period 1913-1950 when
considering mortality changes from birth until age 60 for the United States, Western Europe
and its subregions. Unsurprisingly, welfare growth falls as the age threshold increases because
mortality declined less at older ages. The drop in welfare growth is specially the case in the
age range 0-5. In fact, according to these estimates, not taking into account progress in child
mortality lowers welfare growth between 0.5 and 1.4 percentage points annually in Northern
and Southern Europe respectively. While these growth differentials are important, they do
not override the idea that the period 1913-1950 is one of strong welfare growth for Europeans
and Americans. Moreover, the figures at the regional level broadly support the view that the
U.S. was performing better than any region in Western Europe and that within the continent
citizens in the industrial core witnessed a lower improvement than their counterparts from
the peripheries. The only difference with the previous results is that Southern Europe is not
on a par with the northernmost region if we take the perspective of someone older than one.
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Figure 2: Welfare growth across the age distribution, 1913-1950

The counterfactual exercise of the growth analysis can be also performed in a cross-
sectional setting by assuming idential mortality rates across countries below a given age
threshold. Given that Columns III to VI in Table 3 indicate that cross-country health
patterns barely change after age five, in Table 8 I report levels in 1913, 1929 and 1950 taking
the perspective of a five-year old. The results reported in this table broadly confirm the
evolution of relative welfare exposed in the previous section. First, we can distinguish a first
period between 1913 and 1929 of catching up (and forging ahead in the case of Northern
Europe) followed by years of relative decline in the 1930s and 1940s. The relative decline of
Western Europe is very similar taking the perspective of a newborn or that of a five-year-old
child (42 and 46 percent respectively). The main difference between the results in Tables 8
and 7 is that relative welfare levels are more compressed because mortality levels are more
homogeneous after the age of five. This affects our view of some regions in different ways.
For example, ignoring child mortality rates reduces relative welfare in Northern Europe and
it increases that of Southern Europe together and the industrial core (specially in 1913 when
mortality at these ages was higher). Comparing the implications for the growth rate and level
analyses, it is interesting to note that taking one perspective or the other does not benefit
regions (or countries) in the same way. For example, the most penalised regions in terms
of growth rates by ignoring health improvements below the age of five were North-Western
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and Southern Europe, while these two are the most benefited in the level analyses as their
welfare gap with respect to the U.S. decreases substantially.

If we look at welfare dispersion, the coefficient of variations in the last row of Table 8
supports the previous findings that welfare spread is much higher using the consumption-
equivalent indicator than using the HDI. Moreover, and most importantly, considering the
counterfactual that cross-country mortality did not differ below the age of five does not
support the idea of convergence in welfare that the HDI calculations imply. Instead, a slight
rise in welfare dispersion across countries rejects the egalitarian view of welfare and implies
that cross-country differences were large and persistent throughout the analysed period.

Table 8: Welfare levels in Western Europe and the United States taking the perspective of a
five-year-old, 1913-1950

1913 1929 1950
(I) (II) (III)

USA 100 100 100
Western Europe 76 80 41
Subregions
Northern Europe 84 105 82
North-Western Europe 85 87 43
Southern Europe 50 59 31

CoV (welfare) 0.44 0.33 0.48

Note: own calculations (see Table 5).

5 Conclusions

The lenses through which we look at society greatly influence our perception and narratives
of the past. In the study of historical living standards, this is particularly relevant and
challenging when a focus on different indicators present wildly different paths of human
development. The study of European living standards during the period 1913-1950 is a perfect
example of this: while historically-low rates of economic growth would characterise this period
as one of missed opportunities for improving people’s welfare, unprecedented achievements
in levels of health and leisure due to the spread of modern medicine, the implementation of
large-scale sanitation infrastructures or the introduction of the 8-hour working day indicate
the opposite .

To examine whether the idea of missed opportunities for living standards beyond pure
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material component is supported by a larger basis of measures, I have applied a new compos-
ite indicator of welfare that integrates material well-being, health, leisure time and inequality.
Contrary to previously-used composite indicators that look at this period, this measure is
more comprehensive in the aspects of well-being considered and, more importantly, it is
grounded in economic theory which allows for welfare calculations across countries and time
that are directly comparable to GDP. The main findings show that income per capita under-
estimates welfare growth significantly -up to five percentage points yearly- and that therefore
many of the opportunities that emerged during the first half of the 20th century to improve
people’s well-being were not missed. However, these opportunities were not taken (or did not
arise) equally across countries since, as opposed to what other measures of human welfare
such as the HDI imply, differences across countries were large and more persistent throughout
this period.
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6 Appendix 1

6.1 Support Material

Figure 1: Initial levels of human development and HDI growth, 1913-1950

Source: Crafts (2002).

Figure 2: Initial levels of human development and welfare growth, 1913-1950

Source: Crafts (2002) for the HDI and Crafts (1997) for the utility-based measure.

41



Figure 3: Initial levels of human development (excl. education) and welfare growth (excl.
leisure), 1913-1950

Note: I calculated HDI levels keeping education constant in 1913 (at the U.S. level) from Crafts (2002) and
took the growth rates of the utility measure in Crafts (1997) excluding leisure.

Table 1: Absolute difference between the consumption indices reported in Barro and Ursua
(2008) and PWT 9.0

1950-59 1960-69 1970-79 1980-89 1990-1999 2000-06
United States 4 4 3 2 2 0
Sweden 4 4 2 2 2 1
Denmark 13 13 10 4 1 2
NE 7 7 5 2 2 1

United Kingdom 1 0 0 1 2 1
Germany 1 1 1 0 1 2
The Netherlands 2 3 6 3 4 3
Belgium 0 1 3 4 2 1
France 0 0 1 1 3 1
Switzerland 1 1 0 1 2 1
NWE 1 1 1 1 2 1

Spain 0 1 4 1 1 0
Italy 3 1 2 2 1 0
SE 2 1 3 2 1 0
WE 1 1 2 1 2 1
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Figure 4: Welfare and income levels, 1913-1950

Note: the source for income is Bolt and van Zanden (2014). For welfare, I performed country-specific
calculations for 1913, 1920, 1929, 1938 and 1950. Given the lack of data on annual working time for 1920,
I assumed annual hours of work were the same as in 1929. Regarding Gini coefficients, levels for 1920 and
1938 were obtained by interpolating between benchmarks.

Table 2: Correlation between countries’ ranking using the HDI and the consumption-
equivalent measure

(1)
rank_HDI

rank_Welfare 0.780
(9.07)

Constant 1.320
(2.26)

Observations 55
Adjusted R2 0.601
t statistics in parentheses

Note: the HDI and welfare rankings were obtained by calculating these with the data presented in the text.
Data for education was obtained from Clio-Infra (2014).
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6.2 Methodological extension

The aim of this section is to complement the explanation of the methodology sketched in the
text with two extensions. First, I will provide a more formal exposition of the differences
between the compensating and the equivalent variation, the estimation of welfare growth
rates and how the consumption-equivalent measure is related to income per capita. Second,
I will discuss the calibration of the model in more detail.

In the framework developed by Jones and Klenow (2016), the utility of an individual
behind the veil of ignorance is the expected value of flows derived from consumption and
leisure:

U = E
100X

a=1

�au(Cala)S(a) (1)

where S are survival rates up to age a, � is the discount factor, C is consumption and l

is leisure. To perform welfare calculations, we define Ui(�) as expected lifetime utility in a
certain country if consumption is multiplied by � across ages:

Ui(�) = Ei

100X

a=1

�au(�Cai, lai)Si(a) (2)

where i indexes countries. After choosing the United States as a reference country, we can
perform the calculation of welfare across countries in two ways. The first is the one presented
in the text (i.e. equivalent variation) and it answers the question: by what factor (�ev) must
an individual’s consumption be adjusted in the United States to make him indifferent between
living there and in country i? The second is the compensating variation and it calculates the
factor (�cv) by which an individual’s consumption in country i would have to be adjusted so
that she is as well off as in the United States. In terms of the questions addressed by these
variations, their difference in formal terms is:

Uus(�
ev
i ) = Ui(1) (3)

Uus(1) = Ui(�
cv
i ) (4)

To implement the welfare calculation using the previous equations, Jones and Klenow
(2016) proposes the following form for lifetime utility:

Ui = [
100X

a=1

�aSi(a)] · (ū+ log ci + v(l)� 1

2
· �2

i ) + g ·
100X

a=1

�aSi(a) (5)
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where ū is a constant, � is the variance of log-transformed consumption and g is con-
sumption growth. Remember that the notion of consumption inequality has been introduced
by assuming that consumption in country i follows a logarithmic distribution and it is inde-
pendent of age and mortality with mean ci and variance �2

i . If this applies, then expected
consumption is: E[log C] = log c � �2/2. In other words, behind the veil of ignorance the
individual is inequality-averse and therefore rising inequality lowers his expected consump-
tion. Contrary to the form used in the text, Equation 5 does not imply that consumption
remains constant over the life cycle (the sensibility of the results to this are tested in the
next section).

Once we calculate Ui for every country, we can implement the calculation in Equations
3 and 4. If we assume that g = 0 (for the sake of easing notation and making this section
comparable to the text), the compensating variation can be obtained as follows:

log �cv
i =

X

a

�a[Si(a)� Sus(a)]P
a �

aSi(a)
[ū+ log cus + v(lus)�

1

2
· �2

us]

+ log ci � log cus

+ v(li)� v(lus)

� 1

2
(�2

i � �2
us)

(6)

This way of calculating welfare differs with with Equation 6 in the text in one important
aspect: the first term is multiplied by the utility flow in country i instead of the United
States.39 As a result, the equivalent variation gives lower weight to differences in survival
rates for low-income countries since these are usually weighted by lower annual utility flows.
In the case of the compensating variation, the opposite is true because health differences are
weighted by typically-higher American utility levels. To avoid arbitrarily choosing either of
them I take the geometric average between the two.40

Why do the consumption-equivalent measure and income per capita differ? This method-
ology provides a clear answer to this question since both are measured in the same units.
Formally, we can compare them as follows:

39Also, this term is divided by the cumulative discount rate of the survival rates in country i instead of
the United States.

40In any case, the effects on the main results are minor when using the different variations. For example,
the average level difference between the two variations for the whole sample is only two percent. If we
consider Western Europe in 1913, I obtain a level of 68 and 66 percent relative to the United States using
the equivalent and compensating variation respectively.
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log
�cv
i

ȳi
=

X

a

�a[Si(a)� Sus(a)]P
a �

aSi(a)
[ū+ log cus + v(lus)�

1

2
(�2

us)]

+ log ci/yi � log cus/yus

+ v(li)� v(lus)

� 1

2
(�2

i � �2
us)

(7)

where ȳi is the ratio of income per capita in country i to the United States. With this
transformation, the logarithmic ratio of welfare differences measured with the consumption-
equivalent measure and income per capita can be decomposed into four elements: differences
due to consumption, health, leisure and inequality.41

To make comparisons over time, we can repeat the previous exercise but instead of looking
at two countries, we consider a country in two different points in time. For example, if we
want to calculate French welfare growth during the period 1913-1950, we just have to replace
the United States and country i in Equation 6 France in 1950 and 1913 respectively. In this
way, we would calculate the factor by which the annual consumption of a French citizen in
1913 would have to be adjusted so that she is as well off as her counterpart in 1950. Note
that, as for cross-country comparisons, the the same issue between the equivalent and the
compensating variation arises. In this case, whereas the former weights health differences by
utility flows in 1913, the latter does it by taking utility flows in 1950.42 Once both variations
have been calculated, I obtain the welfare growth rate with the following formula:

��
i ⌘ � 1

t1 � t0
log �i (8)

where t1 and t0 are the end and starting year of the analysed time period and log �i isp
log �ev

i · log �cv
i . Also, we can directly compare countries performance using the consumption-

equivalent measure and income per capita terms as before:
41If we look at the consumption component, this formulation implies that part of the difference between

income per capita and the consumption-equivalent measure is due to differences in consumption over GDP.
In this study, I interpret this term in a different way as in (Jones & Klenow, 2016) by expressing both income
and consumption relative to the United States. In this way, log cus

yus
is zero by definition and log

ci
yi

becomes
the percentage difference between relative material well-being as measured with consumption and income.
Note that the only effect this transformation has on the results is of qualitative nature in interpreting them
since quantitatively the welfare calculations do not differ at all.

42In this case, the differences between the two variations are not very significant either (although a bit
larger than in the cross-sectional setting). The average welfare growth difference in the sample between the
two is 1.3 percentage points; if we consider welfare growth in Western Europe for the period 1913-1950 using
the equivalent and compensating variation gives four and 5.3 percent respectively.
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log
��

i

�y
i

=
X

a

�a[St0(a)� St1(a)]P
a �

aSt0(a)
[ū+ log ct1 + v(lt1)�

1

2
(�2

t1)]

+ log ci,t0/yi,t0 � log ci,t1/yi,t1

+ v(li,t0)� v(li,t1)

� 1

2
(�2

i,t0 � �2
i,t1)

(9)

where �y
i is the percentage annual increase in income per capita during the analysed

period. As before, with this formula we can look at the factors accounting for the differences
in well-being growth as calculated with the welfare indicator and income per capita (i.e.
mortality, differences in consumption and income growth, leisure and inequality).

Model calibration

Before calculating welfare across countries and time using Equation 6 and Equation 6
(in the text), we need to choose a functional form to calculate the value individuals put in
leisure and calibrate the model according to the preferences of American individuals. Using
a utility function separable in consumption and hours worked, a form is used that, keeping
the marginal utility of consumption constant, implies a constant Frisch elasticity of labour
supply, namely v(l) = � ✓✏

1+✏
(1� l)

1+✏
✏ . This elasticity (✏) measures how hours worked respond

to wage changes abstracting from consumption. In this paper, I follow Jones and Klenow
(2016) that, after surveying the literature, chooses a unitary value. Given that the decision
on supplying labour depends on the wage of individuals, the calibration of ✓ (i.e. disutility
from working) is carried out by solving ✓ = w(1� t)(1� l)

�1
✏ /c where t is the marginal tax

rate. For the marginal tax rate, I used a value of 0.2 that was obtained by using information
on marginal tax rates in 1950 from the database of individual income tax rates from the Tax
Foundation.43 Given that leisure in 1950 in the United Sates is 0.6562 and the w/c ratio is
1.56 (I obtained this ratio using income and consumption data for 1950 from PWT), ✓ in my
setting is 3.63.

The next parameter to be calibrated is ū. As for leisure, I do not take the value reported
by Jones and Klenow (2016) since they calibrate their model with data referring to the
2000s. To assign a value to this parameter, I use evidence from the literature on the money-
risk trade-offs that is consistent with other studies, such as Murphy and Topel (2006), that

43Their database is available online at: http://taxfoundation.org/article/us-federal-individual-income-tax-
rates-history-1913-2013-nominal-and-inflation-adjusted-brackets To look for the appropriate income bracket
I used income per capita (in nominal terms) in 1950 using data on total GDP from the Bureau of Economic
Analysis and population from PWT 9.0.
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imply a VSL of $6 million (in 2007 prices). Then, since ample evidence points that the value
individuals put into health has been increasing over time proportionally more than income,
I apply an income elasticity of the VSL consistent with the literature. As highlighted in
the text, given the uncertainty around such elasticities, I have chosen a value that is in the
middle of the estimates provided by Costa and Kahn (2004) and Becker and Elias (2007):
1.3. In the robustness tests, I use the elasticities reported in these studies to provide upper
and lower bounds for my calculations. The last step in calibrating ū is choosing a value for
this constant so that a 40-year old in 1950 with the welfare function specified earlier (that is
with consumption and leisure uncertainty) equals a value of remaining life of $0.81 million
(in 1990 prices). In the following section, I will test the robustness of the main results in the
text to the main assumptions and parameters considered in the text.

6.3 Other composite indices of human welfare

This section is aimed at complementing the introduction with a more formal exposition of
the attempts by Crafts (1997) and Prados de la Escosura (2015) to overcome some of the
measurement issues of the HDI.

Beginning with the HDI, this indicator was developed in 1990 and since then it has
been published in the Human Development Report by the United Nations Development
Programme. This measure aggregates information at the country level on life expectancy,
educational attainment and income. To make these elements comparable, they are linearly-
transformed and put on a common (0,1) scale as follows:

Ix =
x� xmin

xmax � xmin
(10)

where x is life expectancy (LE) or educational attainment (E), xmin is their minimum
observed value and xmax their maximum. From UNDP (2010) onwards, educational attain-
ment is measured considering mean and expected years of schooling (previously literacy and
gross enrolment rates were employed). For the dimension of income, gross national income
(GNI) is log-transformed and rescaled:

Iy =
lnY � lnY min

lnY max � lnY min
(11)

where Y is GNI per capita (GDP per capita was used previously). For each variable, the
maximum and minimum values are goalposts that determine the upper and lower bounds of
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the sub-indices. Finally, once the three dimensions have been scaled the three of them are
aggregated by taking their geometric average:

HDI = I
1/3
LE I

1/3
E I

1/3
Y (12)

Note that this aggregating procedure is different from the pre-2010 one since it uses a
geometric and not an arithmetic average. This change was made in order to avoid a perfect
substitutability between its components.44

Prados de la Escosura (2015) argues that the variables used for measuring health and
educational attainment have asymptotic limits and that therefore an identical increase (in
absolute terms) in these variables is lower, the higher their starting level. If we compare
life expectancy in countries at very different stages of development, we can observe that
mortality declines take place in different parts of the age distribution. In poor countries,
life expectancy improvements come from mortality reductions among the youngest and in
rich countries among the oldest. Therefore, if a change of similar magnitude is observed in
life expectancy and this receives a larger weight in the less developed the country, we are
arbitrarily giving more weight to saving the life of younger than older people. By linearly
transforming these variables, the author argues, cross-country differences become smaller
which introduces a spurious tendency for convergence. In order to correct for this, Prados de
la Escosura (2015) draws on Kakwani (1993) which uses a function that allows for increases
at higher starting levels to represent larger achievements than at lower starting levels:

f(x, xmin, xmax) =
(xmax � xmin)1�✏ � (xmax � x)1�✏

(xmax � xmin)1�✏
, for 0 < ✏ < 1 (13)

where x, as before, is life expectancy or educational attainment; the function is a convex
function of x. Similar to Equation 10, the index ranges from 0 to 1 (if x = xmin and x = xmax

respectively). Note that if ✏ = 0 the function becomes identical as the form used in the HDI.
The formula used in Prados de la Escosura (2015) to create the sub-indices for life expectancy
and educational attainment is obtained by considering that ✏ = 1:

Ix,HIHD =
log(xmax � xmin)� log(xmax � x)

log(xmax � xmin)
(14)

44The HDI figures reported in Crafts (2002) were obtained by following a different version of the HDI
presented here because it applied the then-used aggregating procedure, literacy and enrolment rates to
measure educational attainment and GDP instead of GNP per capita.
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For income per capita, Equation 11 is used (since income does not exhibit an asymptotic
upper bound, relaxing the property of diminishing returns would drive the development of
the indicator).

While Prados de la Escosura (2015) tackles the problems associated with the linear trans-
formation of the non-income variables in the HDI and their tendency towards convergence, it
still does not deal with the weighting issue because the HIHD gives the same importance to
each dimension. To address this type of concerns, Crafts (1997) used a utility-based indicator
drawing on Usher (1980). With this methodology, welfare gains from mortality changes were
imputed to income in the following way:

�Y ⇤

Y ⇤ =
�Y

Y
+ (

�L

L
)/� (15)

where Y ⇤ is GDP adjusted for mortality, L is an age-structure weighted average of dis-
counted life expectancies and � is the elasticity of utility with respect to consumption. To
value changes in mortality (the second component in the right-hand side of Equation 15),
Crafts uses a value of five percent for the discount rate and 0.25 for �. This calibration is
consistent with wage premia for working in urban environments with high mortality levels
(Williamson, 1984). Besides health, Crafts accounts for changes in non-market work drawing
on Beckerman (1980). By using average wage rates, a positive (or negative) imputation is
made for a reduction (or increase) in working time. Contrary to the methodology used in my
study, the indicator applied in Crafts (1997) does not allow for cross-country comparisons.

6.4 Robustness Tests

Table 3 presents a number of tests that are aimed at analysing the robustness of the main
findings of this paper (see the first row). One of the features of the benchmark results is that
I assumed that �=1 (i.e. no discounting except for the inherent one because of mortality).
If we set � at 0.98 or 0.96, the results are broadly the same. The only difference is that
welfare growth decreases slightly because welfare gains are now discounted. If we allow for
consumption to change over the life cycle at a growth rate of two percent or assuming a
consumption path as suggested in Fernández-Villaverde and Krueger (2007), Table 3 shows
that welfare growth is slightly revised upwards.

The second set of tests shows the robustness of the main estimates to changes in the VSL
(and therefore ū) as a result of choosing different VSL elasticities or benchmark values. With
respect to the elasticities, I chose a value of 1.3 for being in the middle of the calculations
by Costa and Kahn (2004) and Becker and Elias (2007). To get an idea of the extent to
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which the estimates differ applying the different elasticities, I took the values reported in
these studies and used them for calculating upper and lower bounds of the main findings. As
we can see in Table 3 for the United States and Western Europe the difference between the
upper and lower range is rather small: 0.9 and 1.2 percentage points respectively. In terms of
levels, the welfare ranking stays the same with the difference that using a low VSL elasticity
puts Northern Europe almost at the same level of the U.S. in 1913 because health is valued
more. Concerning welfare spread, the results are unchanged. A second way of testing the
relative importance of health in the model is if, assuming the chosen elasticity is correct, we
consider different values for the benchmark VSL. For this purpose, I used the range suggested
by Viscusi and Aldy (2003) and, as before, despite small upward and downward revisions in
the growth rates and levels, they largely support the main conclusions of the paper. These
even hold if I take the VSL used in Becker et al. (2005) which is much lower than the one
applied in my study.

The third aspect I will test concerns the way leisure is measured. For this, the most
important parameter is the Frisch Elasticity of substitution. Using the range discussed in
Jones and Klenow (2016), I use two alternative set of estimates using a value of two and
0.6. Choosing the former gives less relative importance to non-working time and as a result
growth rates decline by less than one percent across regions. In terms of levels, the relative
differences between regions are very similar and their ranking is the same. If we use a Frisch
Elasticity of 0.6, growth rates and levels change more then before, although qualitatively they
support the main findings. For instance, growth rates are revised upwards by, on average,
two percentage points. However, given the results in the rest of the tests, this specification
does not seem very plausible. Finally, if we test the values assigned to the marginal tax rate
and the wage to consumption ratio to estimate ✓, the results do not change.

The last points that I will test are three. First, in the text I provide welfare levels
taking the perspective of a five-year-old. As Table 3 shows, levels (and also growth rates)
are unchanged if we consider an age threshold of ten or 20. Second, I show that using data
on household and government consumption in 1950 from PWT does not alter the results in
that year. This test also provides support to the data on consumption used in this article.
Third, one might argue that the way inequality is accounted for might be to some extent at
odds with health and leisure in that the last two are calibrated with empirical evidence on
individuals’ preferences. For this reason, in the last row of the Table 3, I recalculate welfare
growth rates and levels excluding inequality from the equations presented in the previous
section. The results do not change.

Overall, the first conclusion that the first half of the 20th century is characterised as one
of rapid welfare growth is not overturned by these robustness tests. Moreover, these Table
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3 also supports the idea that the United States is ahead of the European aggregate around
one percent and that the peripheries perform better than countries in the industrial core.
Second, Europe has a welfare level of (roughly) two thirds and 40 percent with respect to the
United States in 1913 and 1950 respectively; and the best-performing region is typically the
northernmost periphery followed by North-Western and Southern Europe. The last finding
that implies that by mid-century welfare differences are much larger and persistent than what
HDI-evidence suggests also holds since the coefficient of variation for 1950 never falls below
the 1913 level.
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Table 3: Robustness Tests

Welfare Growth (1913-1950) Welfare in 1913 Welfare in 1950 CoV
USA WE NE NWE SE USA WE NE NWE SE USA WE NE NWE SE 1913 1950

Benchmark results 5.8 4.6 5.5 4.3 5.5 100 67 89 76 40 100 39 84 41 28 0.48 0.52
General parameters
Discounting (�=0.98) 5.5 4.3 5.2 4.0 5.0 100 67 85 76 40 100 39 80 41 28 0.48 0.51
Discounting (�=0.96) 5.3 4.0 5.0 3.7 4.7 100 67 83 76 41 100 39 78 40 28 0.48 0.51
Consumption Growth (2 %) 6.2 5.1 5.8 4.8 6.0 100 67 89 76 39 100 39 84 41 27 0.49 0.52
Consumption path 5.9 4.7 5.5 4.4 5.5 100 67 89 76 39 100 42 84 41 27 0.49 0.52
Changes in the base VSL
Upper Bound (elast. 1.12) 6.3 5.2 5.9 4.8 6.1 100 63 94 74 35 100 38 87 41 26 0.51 0.53
Lower Bound (elast. 1.50) 5.4 4.0 5.1 3.8 4.8 100 71 84 79 45 100 39 81 41 29 0.46 0.50
Base VSL $5.5 million 5.6 4.4 5.3 4.1 5.2 100 68 87 78 42 100 39 83 41 28 0.47 0.51
Base VSL $7.5 million 6.4 5.3 6.0 5.0 6.3 100 62 95 73 34 100 38 87 41 26 0.52 0.53
Base VSL $2.5 million 4.5 3.0 4.4 2.8 3.5 100 78 76 85 56 100 41 77 42 31 0.41 0.48
Leisure parameters
Frisch Elasticity 2.0 4.7 3.9 4.6 3.7 4.5 100 60 83 69 35 100 41 85 44 27 0.47 0.50
Frisch Elasticity 0.6 8.2 6.2 7.3 5.7 7.5 100 85 106 97 52 100 35 83 35 28 0.55 0.56
Ratio Income/Consumption = 0 5.0 4.1 4.9 3.9 4.7 100 62 85 71 36 100 41 85 44 27 0.47 0.50
Marginal Tax Rate = 0 6.4 5.0 5.9 4.6 6.0 100 70 92 80 42 100 38 84 39 28 0.49 0.53
Others
Age threshold at 10 5.1 3.5 4.9 3.3 3.9 100 76 84 85 50 100 42 82 43 32 0.43 0.48
Age threshold at 20 5.0 3.4 4.8 3.2 3.8 100 77 85 85 51 100 42 82 43 32 0.43 0.48
Using PWT (C+G) from NA n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 100 42 81 43 34 n.d. n.d.
Excluding inequality 5.5 4.6 5.1 4.2 5.6 100 60 93 70 32 100 39 84 42 27 0.43 0.49

Note: WE=Western Europe, NE=Northern Europe, NWE=North-Western Europe and SE=Southern Europe. See Table 1 for the country composition
of each subregional category. The last two columns show the coefficient of variation (CoV) of welfare levels in the sample for 1913 and 1950.
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6.5 Data

Table 4: Income per capita in Western Europe and the United States, 1913-1950

Level (US=100) Annual growth rate (in %)
1913 1920 1929 1938 1950 1920-29 1929-38 1913-1950
(I) (II) (III) (IV) (V) (VI) (VII) (VIII)

United States 100 100 100 100 100 2.2 -0.7 1.7

Sweden 53 54 58 76 69 3.0 2.3 2.4
Denmark 74 73 72 91 70 2.1 1.8 1.5
Northern Europe 60 61 63 82 69 2.6 2.1 2.0

United Kingdom 93 83 81 99 73 1.9 1.5 1.0
Germany 68 56 60 75 39 3.0 1.7 0.2
The Netherlands 76 81 84 85 61 2.7 -0.7 1.1
Belgium 81 76 75 78 56 2.2 -0.3 0.7
France 66 60 66 70 53 3.3 -0.1 1.1
Switzerland 137 113 124 127 96 3.3 -0.5 0.7
North-Western Europe 77 68 70 82 55 2.7 1.0 0.8

Spain 39 41 40 41 24 1.9 -0.4 0.3
Italy 43 39 40 43 33 2.3 0.2 1.0
Southern Europe 42 40 40 42 30 2.2 0.0 0.7

Western Europe 67 60 62 72 49 2.5 0.8 0.8

Note: see Table 1 in text.
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Table 5: Consumption per capita in Western Europe and the United States, 1913-1950

Level (US=100) Annual growth rate (in %)
1913 1920 1929 1938 1950 1920-29 1929-38 1913-1950
(I) (II) (III) (IV) (V) (VI) (VII) (VIII)

United States 100 100 100 100 100 2.3 0.2 1.3

Sweden 57 69 65 82 72 1.6 2.7 1.9
Denmark 79 96 86 100 80 1.1 1.8 1.3
Northern Europe 65 79 73 89 75 1.5 2.4 1.7

United Kingdom 93 100 91 101 76 1.3 1.4 0.8
Germany 50 41 47 47 32 4.0 0.2 0.1
The Netherlands 63 65 61 62 52 1.7 0.4 0.8
Belgium 85 87 82 84 60 1.8 0.4 0.4
France 62 68 63 61 48 1.6 -0.3 0.6
Switzerland 94 101 100 106 86 2.2 0.7 1.1
North-Western Europe 67 68 66 69 51 2.1 0.6 0.6

Spain 42 50 50 48 28 2.4 -0.2 0.2
Italy 41 49 43 41 34 1.0 -0.6 0.8
Southern Europe 41 49 46 44 32 1.5 -0.4 0.6

Western Europe 61 64 61 63 47 1.9 0.4 0.6

Note: see Table 1 in text.
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Table 6: Gini coefficients in Western Europe and the United States, 1913-1950

1913 1929 1950
(I) (II) (III)

United States 51 54 39

Sweden 57 51 40
Denmark 41 43 36
Northern Europe 51 48 39

United Kingdom 42 43 30
Germany 49 49 40
The Netherlands 47 42 36
Belgium 50 52 38
France 55 62 58
Switzerland 38 39 41
North-Western Europe 48 50 41

Spain 35 36 35
Italy 49 51 43
Southern Europe 44 46 40
Western Europe 47 49 41

Note: source is van Zanden et al. (2013). See footnote 12 for Germany.

Table 7: Life Expectancy at birth in Western Europe and the United States, 1913-1950

1913 1920 1929 1938 1950
(II) (III) (IV) (V) (VI)

United States 54 57 59 61 68

Sweden 58 60 62 65 71
Denmark 58 60 62 64 70
Northern Europe 58 60 62 65 71

United Kingdom 53 57 59 62 69
Germany 49 57 59 61 67
The Netherlands 56 59 63 67 71
Belgium 51 54 57 60 66
France 50 53 55 59 66
Switzerland 53 57 60 63 68
North-Western Europe 51 56 58 61 67

Spain 42 42 49 52 62
Italy 47 48 52 56 65
Southern Europe 45 46 51 55 64
Western Europe 50 54 57 60 66

Note: see Table 3 in text.
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Table 8: Annual hours worked in Western Europe and the United States, 1913-1950

1913 1929 1938 1950
(I) (II) (III) (IV)

United States 2900 2316 1756 2008

Sweden 2745 2152 2131 2009
Denmark 2731 2301 2203 2071
Northern Europe 2740 2206 2158 2032

United Kingdom 2656 2257 2200 2112
Germany 2723 2128 2187 2372
The Netherlands 2942 2233 2281 2156
Belgium 2841 2229 2196 2404
France 2933 2198 1760 2045
Switzerland 2704 2281 2085 2092
North-Western Europe 2769 2192 2093 2209

Spain 2601 2342 2030 2052
Italy 2953 2153 2162 1951
Southern Europe 2829 2222 2114 1989
Western Europe 2783 2200 2101 2140

Note: see Table 4 in text.
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