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Chapter 13

A composite view of well-being since 1820
by
Auke Rijpma, Utrecht University

This chapter provides a parsimonious overview of the trends in various well-being
dimensions covered in the previous chapters by constructing a composite index of
well-being. It discusses the crucial problem of choosing a set of weights to calculate
such a composite index. Related problems include normalisation of individual indices
and dealing with missing observations. The chapter discusses the advantages of
various options, and their implications for the final results. It finds that empirically
a wide range of aggregation methods generate comparable results. They all indicate
that progress in well-being was commonplace since the early 20th century, with
the possible exception of Sub-Saharan Africa. It is also found that since the 1970s
between-country inequality in composite well-being is lower than in GDP per capita,
while being more pronounced in the period before.
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Introduction
Economic historians have made great strides in expanding the long-term view of
economic development in the decades since Angus Maddison (1982, 1995, 2001) began
his historical reconstruction of the world economy. By measuring economic performance
through GDP and real wages, the deep origins of global inequality are clearer than ever.
However, what ultimately matters for people is not economic performance per se, but
the extent to which it improves their well-being. In turn, it is widely believed that the total
production of goods and services in an economy, GDP, is an insufficient measure of wellbeing (Sen 1987, 1999, 2001). Focusing exclusively on GDP implies ignoring distributional
issues, as well as the contribution to well-being of non-market goods and services such as
health, education, security, governance and the environment. Attention to other aspects of
well-being is therefore warranted (Stiglitz et al., 2009).
This book has explored the many aspects of well-being in a long-term perspective.
After sketching the contours of world population from 1820 to 2010, the authors have
looked at classic income measures such as GDP, real wages and income inequality. They
have also analysed long-term changes in health and the biological standard of living by
discussing life expectancy and population heights. Furthermore, safety, the quality of the
environment, and institutions guaranteeing political freedoms have been analysed.
Finally, there has been attention to gender equality in a wide range of well-being
indicators.
Population developments matter not only because it is important to know how many
people lived in the countries covered in this study, but also because population is a factor
in other well-being indicators such as economic growth, health and pressure on the
environment. The overall pattern is one of accelerating growth in the 19th century, with
European populations showing strong growth at the beginning of the period. As population
growth in the developed regions slowed down in recent decades, the population share of
fast-growing Asia and Africa has increased.
Although the point of this book is to look beyond GDP per capita as a measure of wellbeing, the total productive capacity of an economy is still an important measure. Income
allows people to consume and gives governments the opportunity to provide public goods
and services relating to health and education. Historical national accounting has shown
that Europe and its Offshoots already had higher levels of GDP per capita at the start of the
19th century, while much of the rest of the world was still at near-subsistence incomes.
World income has increased eighteen-fold since then. However, the gap between rich and
poor countries actually widened until the middle of the 20th century, after which a catchup process began.
Real wages are an important complementary measure of income. Because GDP per
capita is an average for the economy as a whole, it does not necessarily capture the income
of most people. Income may be measured more satisfactorily by looking at the purchasing
power of wage income. Throughout the 19th and 20th centuries, real wages were highest
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in the Western Offshoots, with Europe catching up only well into the 20th century.
Because progress in real wages was limited outside Europe, its Offshoots and the Middle
East and North Africa, inequality between countries has increased strongly over the past
two centuries.
Education is important for well-being because improved access to information is of
intrinsic importance, but also because there are indirect effects through the impact of
education on other well-being indicators, such as income, health and political stability.
In respect to basic education, the world has progressed from low to near-universal
literacy attainment. Whereas literacy was limited to Europe and its Offshoots in the late
19th century, reading and writing is now widespread throughout the globe. However, the
gap in advanced educational attainment has decreased much less, an important fact given
the higher educational requirements of today’s technological world.
The ability to lead a long and healthy live is a prerequisite for achievements in all
other aspects of well-being. Looking at life expectancy to see whether people can enjoy
long lives shows that there was a strong, worldwide increase from the 1950s onwards.
However, there are substantial inequalities due to the fact that the upwards trend in life
expectancy in Europe and its Offshoots was already well underway in the second half of
the 19th century. Asia and Latin America began to catch up from the early 20th century and
Africa after that, but continued increases in life expectancy in the developed world mean
that convergence is not complete.
Human height is determined by nutrition as well as the disease environment, thus
capturing two important aspects of well-being. People’s average height has generally
tended to rise throughout the world. However, there was a temporary stagnation and even
decline in height in Europe in the early 19th century and in the Western Offshoots and Asia
in the second half of the 19th century.
Personal security, measured here by homicide rates, is also of great importance for
well-being. The data coverage for this indicator is problematic, but what it does show is that
homicide rates in Western Europe continued the decline started prior to the 19th century,
to reach very low levels. One striking aspect of homicide rates is that the high United States
rates did not decline to the lower European levels. Sub-Saharan Africa and Latin America
stand out for still being very unsafe regions in recent years.
Political institutions matter for well-being because they determine people’s control
over government decisions, which affect their own lives. Moreover, decisions influencing
many aspects of well-being are made in politics, making institutions instrumentally
important as well. The tradition of statehood goes back furthest in Asia, Europe and its
Offshoots. These regions also have the highest political stability. Democratic institutions
and elections were found to have increased throughout the 19th and 20th centuries, though
there were important intermezzos, notably in socialist countries. East Asia, the Middle East
and North Africa, and Sub-Saharan Africa were late to develop democratic institutions.
The quality of the environment directly influences well-being, because people obtain
enjoyment from their environment and often care about the planet they live on. Moreover,
the environment also influences other well-being indicators such as health and the
sustainability of other indicators. Looking at biodiversity, Europe was already at relatively
low levels in 1820, and over time biodiversity declined further until the 1980s. In the
19th and 20th century, biodiversity deteriorated in North America too. Although biodiversity
is deteriorating globally, the rest of the world is still at higher levels.
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Income inequality is important in order to assess whether total income has benefited
large shares of the population. It matters indirectly as well, because high inequality has an
adverse impact on other well-being indicators such as crime rates, health and education.
Income inequality increased throughout the world over the course of the 19th and
20th centuries, though there was an egalitarian moment in the middle of the 20th century.
Asia, Sub-Saharan Africa, and especially Latin America stand out as particularly unequal
regions. Globally speaking however, the country in which a person was born became more
important for his expected income.
Each chapter has investigated the correlation between per capita GDP and the wellbeing indicators considered in that chapter. Although many of them have a fairly high
correlation with GDP, each indicator also differs sufficiently to warrant separate
consideration from GDP per capita in a comprehensive view of well-being. The correlation
coefficients are usually between 0.5 and 0.8.
The correlation of the indicators with GDP changes over time (Figure 13.1). For a
number of well-being indicators (real wages, height, life expectancy, education, political
institutions), the correlation coefficients are closer to zero in the first half of the 19th century
than they are in the 20th century, though their estimated values are less precise in this period
as there are fewer observations and less variance in per capita GDP and the other well-being
indicators. When trying to explain these changing correlations, it is important to keep in mind
that these are unconditional correlations. A host of confounding variables could be driving
changes in the relationship between per capita GDP and the other well-being indicators,
so causal interpretations are not warranted. This change in correlation is not due to new
countries entering the data as time moves on: doing the calculations for a smaller set of
countries that enjoy good data coverage from an early moment onwards gives qualitatively
similar, if more noisy developments.1� That said, the weaker relationship between per capita
GDP and a number of important well-being indicators suggests that economic gains before
roughly the 1870s were less likely to be associated with broader improvements in well-being.
Only by the turn of the century had a consistent positive correlation of most well-being
indicators with GDP come into being. However, income inequality is seen to move from a
positive correlation with GDP in the 19th century to a negative correlation by the end of the
20th century.
One prominent candidate for explaining these trends in the relation between per
capita GDP and well-being indicators is technology. Preston (1975) famously observed that
as medical technology improved and spread across the globe, the same income resulted
in higher life expectancy than thirty years earlier. However, Preston observed an upward
shift, not changes in the strength or direction of the relationship between per capita GDP
and life expectancy. This is reflected in the correlation coefficients presented here, which
hardly changed over the course of the 20th century. Preston’s observation on the role of
technology can, however, be extended backwards. Arguably, it took until the end of the
19th century before medical technology had advanced sufficiently and spread far enough
throughout the globe so as to give rise to a relationship between health and per capita GDP
(Cutler et al., 2006). This would explain the lower correlation during the 19th century.
A technological argument may also matter for the relation between education and
per capita GDP. Early 19th century industrial technology did not require a highly skilled
workforce and could thus limit educational attainment (Nicholas and Nicholas, 1992;
Goldin and Katz, 1998). More generally, the finding that per capita GDP did not have a
consistent positive relation with the other well-being indicators in the 19th century is not
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Figure 13.1. Correlation between well-being indicators and GDP per capita, 1820s-2000s
Pearson correlation coefficient and upper/lower bounds of 95% confidence interval per decade
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Source: Clio Infra, www.clio-infra.eu.
12 http://dx.doi.org/10.1787/888933096483

entirely unexpected. It has been claimed that the gains from economic growth among early
industrialisers did not end up with the common workers, who made up the bulk of the
population. For example, nutrition stagnated or even declined during the early decades
of the Industrial Revolution (Komlos, 1998), and the disease environment worsened until
around 1850 (Szreter, 2003). The data gathered here shows this to have been a pervasive
pattern in the 19th century.
Although the value of considering multiple indicators of well-being is clear, the
composite picture of well-being has not yet been explored. What does well-being look
like when all the indicators are considered together? Do countries compensate a bad
performance in one aspect of well-being with a good performance in another? A good
example is a socialist country like Cuba, which had achieved only a modest level of income
and lacked political freedoms but nonetheless managed to achieve impressive health
outcomes (Cooper et al., 2006). However, it might also be the case that poor performance
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in one aspect of well-being is accompanied by low scores on other measures as well. The
numerous problems befalling many Sub-Saharan Africa countries are prime examples.
These questions are pertinent not only to understanding well-being in the world today,
but also for the long-term view of development. What happens to increasing betweencountry inequality since the Industrial Revolution – the Great Divergence – once the many
dimensions of well-being are taken into consideration?
A common approach to questions like these is to aggregate multiple indicators into
one composite indicator. Though very popular, such composite indicators are not without
problems, and these will be discussed below. Each way of constructing a composite
indicator has its own distinct advantages and disadvantages, but so far no fully satisfactory
method exists. After discussing methodological issues, this chapter moves on to show
the distribution, trends and regional differences in two composite indicators that have
been constructed in different ways. Doing this shows a fairly positive picture. Progress is
common, and the world is more equal than is indicated when per capita GDP alone is taken
as the well-being indicator. However, this lower inequality between countries is also a fairly
recent phenomenon, with signs of convergence beginning only in the second half of
the 20th century. During the second half of the 20th century, divergence in terms of the
composite indicators could well have been stronger than in terms of GDP alone. A number
of robustness checks show that the main findings are fairly robust in relation to the way
the composite indicator is constructed. The large number of indicators entering the index
and their strong correlation mean the overall trends are unlikely to change much due
to the weighting scheme. One important exception is the early 19th century, when the
weaker correlations between the indicators and the need for imputations add considerable
uncertainty. A discussion of the future research agenda into historical composite indicators
concludes the chapter.

Description of the concepts used
A composite indicator can be constructed in many ways, and there is no clear
consensus on how it should be done. The theoretical problems inherent in combining
indicators based on different metrics have made this a topic of substantial debate in
academic circles. Despite this, composite indicators have become quite popular. While
recognising their theoretical difficulties, those in favour of them hold that they can make
a valuable contribution in summarising the messages of the many variables by providing a
parsimonious view (Nardo et al., 2005). However, the theoretical difficulties of a composite
indicator indicate a need to closely examine how robust they are.
The academic debate on composite indicators usually focuses on the twin issues of
weights and trade-offs. The indicators entering a composite indicator usually have widely
different ranges and different units of measurement, and this needs to be addressed. For
example, if average years of education are combined with life expectancy without any
transformations, the range of 19 to 82 years for life expectancy makes a larger contribution
to the composite indicator than does the 0-13 years for education. For this reason, the
indicators are often normalised or standardised (e.g. Morris, 1980; UNDP, 2010; Boarini
and Mira d’Ercole, 2013; Nardo et al., 2005). However, a normalisation procedure does
not fully resolve the aggregation and weighting issue. Trade-offs exist in the composite
indicator (Ravallion, 2011a, 2012a, 2012b). The core of the problem is that combining two
or more indicators into one introduces the possibility of exchanging some amount of one
indicator for some amount of another while keeping the overall score equal. This means
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that aggregation amounts to a statement on the relative importance of the indicators. For
instance, four years of education might be worth as much as one additional year of life
expectancy in the composite indicator.
One solution is to gather subjective information on the determinants of well-being.
The study of subjective well-being (life satisfaction or “happiness”) and its determinants
is one way to obtain such insights (Fleurbaey et al., 2009; Schokkaert, 2007), though
measurement of subjective well-being is not without its own challenges, particularly when
making comparisons across cultures. These methods hold great promise, but historical
public opinion is not available, thus limiting its use for the historical data discussed in this
book. A final problem is that these surveys can give counterintuitive results. For example,
broad agreement exists about the importance of longevity for well-being: one should be
alive to experience any well-being. Though there is a relationship between subjective wellbeing and health status at the individual level (Dolan, Peasgood and White, 2008), Deaton
(2008) finds that conditional on income, life expectancy has no significant effect on life
satisfaction at the country level. The data gathered for this book give similar results when
they are regressed on country-level life satisfaction scores from the World Value Surveys
(Rijpma, 2014). Moreover, conditional on income, none of the other well-being indicators has
a significant association with life satisfaction. Only average years of education and income
inequality are statistically significant, but they have an unexpected sign (negative and
positive, respectively). Regressing each well-being indicator separately on life satisfaction
gives results that are more in line with expectations, though inequality still has a positive
rather than a negative effect on well-being. Using individual-level survey data would
probably allow for more accurate estimation of the contribution of the various indicators
of well-being (e.g. Boarini et al., 2012), but the indicators gathered by these surveys do not
match the (country-level) data in the present volume. Surveys among experts or the public
can also provide information on the relative importance of indicators of well-being (Boarini
and Mira d’Ercole, 2013).
Research in welfare economics has also made contributions by constructing composite
indicators of well-being using economic theory (Becker et al., 2005; Dowrick et al., 2003). To
achieve this goal, it is necessary to express other well-being indicators in monetary terms
(Fleurbaey and Gaulier, 2009). The consistency with economic theory and the expression
of the resulting indicator as a correction to GDP are useful properties of these approaches.
However, setting prices on other dimensions of well-being requires a great deal of data, and
results in complexity that hampers their interpretation.
Another line of research into composite indicators considers poverty measures from a
multidimensional perspective. Poverty measures take a poverty line and count the number
of people who fall below it and the extent of their poverty. The point of a multidimensional
poverty line is to consider multiple indicators of poverty (Alkire and Foster, 2011). Since
such measures are designed to count the number of poor, they require individual-level
data and are not well suited to country-level data. Moreover, these poverty measures still
require a decision about weights and, additionally, the poverty cut-off for each indicator.
One way to circumvent the issue of weighting altogether is to be content with only
ranking the countries, rather than assigning an exact number to each of them. The most
famous proponent of this approach is probably Amartya Sen (1999; 1987, pp. 32-3). This
approach has been worked out in some detail (Atkinson and Bourguignon, 1982; Duclos
et al., 2006). The basic idea is to rank a country higher than another country only if it scores
as good or better on all indicators. In that case the country will score higher than the other
How was Life? Global Well-being Since 1820 © OECD, IISH 2014
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regardless of the weighting procedure. The problem with this approach is that rankings can
be incomplete when a country scores better on one indicator but worse on another. As the
number of indicators and observations increases, an unambiguous ranking becomes more
difficult to achieve. Since this book has considered over nine indicators and historical data
provide many observations, this is especially problematic. Only 728 unambiguous rank
relations could be established among 40  200 possible complete-case comparisons (there
are over 22 million comparisons if including incomplete cases). A further issue with using
ranking techniques is that it makes comparisons over time difficult. If an improvement of
rank between two decades is found, it is not known whether this is an actual improvement
or a relative improvement.
A final set of methods is data-driven. Principal components analysis (PCA) is one
popular example of these techniques (e.g. Slottje, 1991; Chakravarty, 2003). Other latent
variable models such as factor models are very similar and are also widely used in the
construction of composite indicators (Høyland et al., 2012; Kaufmann et al., 2004). These
models can be used to construct a composite indicator that reflects as much as possible the
information shared by the indicators (Nardo et al., 2005). One advantage of these methods is
that a statistical model provides a coherent way of thinking about the issue of aggregation.
Given assumptions about the relations between the indicators, the weights are chosen so
that they differentiate between countries as best as possible. Moreover, statistical models
make it possible to account for sources of uncertainty, such as measurement error in
a composite indicator (Høyland et al., 2012; Kaufmann et al., 2004; Treier and Jackman,
2009). Allowing for the possibility of measurement error is very important in the context of
historical data (Feinstein and Thomas, 2002).
The main disadvantage of a latent variable approach is that there is no reason to
suppose that a statistical property, for instance, the correlation between variables, captures
the correct trade-offs between the indicators. Moreover, the statistical justification behind
a latent variable model is not without issues. Having each indicator capture only part of
well-being seems to fit well with a multidimensional concept of well-being. Such concepts
are frequently used, and examples include healthy condition, cognitive ability, ideological
disposition and democracy (Treier and Jackman, 2008; Lee, 2007). However, this does
require that the structure of the latent variable – well-being – is reflected in the covariance
structure of the country-level indicators.
Two approaches to constructing a composite indicator will be used here. This will give
a first assessment of the sensitivity of the composite indicator to the way it is constructed.
The first approach is to calculate an arithmetic average of the standardised indicators with
equal weights for each dimension. This is probably the most well-known way of constructing
a composite indicator. The second approach is to estimate a composite indicator through
a latent variable (factor) model. There is no guarantee that the latent variable captured
by this procedure is well-being, especially not when the indicators are measured at the
country-level (well-being is primarily an individual-level concept). Nonetheless, there are
good reasons to consider such a model. First of all, the results turn out to be qualitatively
similar to the equal-weighting approach. The weights this procedure gives turn out to be
fairly similar to the equal-weighting case, thus giving some assurance about the robustness
of the approach.
The second and most important reason to consider the factor analysis model separately
is to explore the important issue of imputations. Computing a composite indicator requires
observations of all indicators for a given country at a given point in time, which is not
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readily achieved with historical data. Only 159 such complete cases exist in the data.
Imputations are therefore inevitable, and the way this is done can influence the results. The
latent variable model allows for imputation of missing data using the covariance between
the indicators. This is a useful property, since, if lacking data on one variable, say, height, it
is desirable to estimate this missing value based on other highly correlated variables (and
less so for variables with a lower correlation, such as political institutions). Furthermore,
the underlying data structure of the latent-variable model can be specified. This allows
the imputations to reflect the fact that countries in a region or period are expected to have
similar scores on indicators (a multilevel structure) or that indicators within a country are
correlated over time (a time-series cross-sectional structure). Finally, the latent variable
model also allows the uncertainty caused by imputing to be reflected in the imputations
and in the composite indicator itself.

Main highlights of trends in composite indicators of human well-being
The indicators used to construct the composite indicator are roughly equal to those
considered in the preceding chapters. Some of the indicators capture a similar aspect of
well-being and are thus grouped. First is income, which is captured through per capita GDP
and real wages. Incorporating inequality is important for a good understanding of whether
income benefits a large share of the population. However, income inequality enters the
model separately, because it has a low and negative correlation with GDP per capita. Life
expectancy serves as an indicator for the population’s health. Height captures both income
and health. Education is measured by average years of education. Next, political freedoms
are incorporated through data on democratic institutions (Polity2). Finally, the environment
and personal security are measured through mean species abundance (MSA) and homicide
rates, respectively. Table 13.1 summarises some key statistical features of the well-being
indicators used in this chapter.
The first method used here to construct a composite indicator is to calculate an equallyweighted average over all the indicators. The indicators are standardised so that the mean
and standard deviations for the entire 1820–2000 period and all countries are zero and one
respectively. No further transformations were performed on the data (following advice in
Ravallion, 2012b, and Chakravarty, 2003). Multiple indicators for the same group (per capita
GDP and real wages in the case of income; height and life expectancy in the case of health)
are given half the weights of the other indicators so that each group of indicators has an equal

Table 13.1. Well-being indicators: coverage and summary statistics
GDP per capita
Real wages
Height
Life expectancy
Average years of education
Income Inequality
Polity2

Mean

SD

Max

N

Period

3 702.59

4 763.11

225.06

Min

34 440.92

1 500

1820-2000

24.50

32.29

0.48

349.38

1 023

1820-2000

167.75

4.57

152.36

183.20

1 357

1820-2000

56.09

14.57

18.90

82.19

1 618

1820-2000

3.72

3.32

0.01

13.07

1 638

1820-2000

43.18

8.71

16.14

73.70

895

1820-2000

7.74

7.15

1.00

21.00

1 896

1820-2000

Mean species abundance

0.86

0.15

0.05

1.00

3 857

1820-2000

Homicide rate

5.93

8.61

0.00

71.75

812

1820-2000

Source: Clio Infra, www.clio-infra.eu.
12 http://dx.doi.org/10.1787/888933097585
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weight. Inequality and homicides are thought to contribute negatively to well-being, and
they are given a negative weight. Composite indicator scores were calculated for each decade
and country, which were then used to calculate population-weighted regional averages.
Because the composite indicator can be calculated only when all indicators are present,
it is necessary to impute missing data. Here, the same procedure was used as elsewhere
in this book to calculate regional averages. First, the growth rate of a similar country from
the same region for which data on a given indicator was available was calculated. This
growth rate was then applied to the country for which observations were missing so as to
make projections. Although this is a transparent way of addressing missing observations,
assuming growth for the imputations will make finding progress more likely. To prevent
imputations driving the results too strongly, cases where more than half the composite
indicator would consist of imputed values have been dropped. The influence of imputations
will be tested extensively below by using other imputation techniques.
Regional population-weighted averages for this composite indicator are presented in
Figure 13.2. Throughout the period, the composite indicator was highest in the Western
Offshoots. Already in 1820, its scores on the composite indicator were higher there than they
were in the worst-performing regions today – Sub-Saharan Africa and South and Southeast
Asia. These are also the two regions showing the least progress since 1950. Elsewhere,
there was substantial progress (about two standard deviations of the composite indicator).
Convergence with the Western Offshoots was limited, however, with only Western Europe
and East Asia making up substantial ground.
Though divergence between regions still exists, the development process looks
different when the composite indicator is compared with trends in per capita GDP
(Figure 13.3). The divergence in terms of the composite indicator until the 1950s is stronger
than it is in terms of per capita GDP alone. The very populous regions of Asia even performed
worse in terms of the composite indicator in this period. This changed from the 1970s
onwards as progress in Europe and its Offshoots is substantially less than it was in terms
of per capita GDP.
The second way of constructing a composite indicator used here is through a latent
variable model. This approach has benefits in terms of dealing with missing data and
accounting for the uncertainty this causes in the composite indicator, but this comes at
the expense of transparency. To understand the results, it is therefore important to make
the workings of a latent variable model explicit. At its core, the model is similar to the
previous method in that the composite indicator is created by standardising the variables
and calculating their average. The difference is in how the weights are determined. One
way to think about the latent variable model is that it gives the weights to construct a
composite indicator that reflects as much shared information between the variables as
possible to differentiate between countries as best as possible. To do this, highly correlated
indicators get higher weights, since this is a sign of shared information and increases the
robustness of the rankings (Foster et al., 2013). For these weights to make sense, however,
the key assumption of a latent variable model is that the indicators are correlated with
each other because of their correlation with the latent variable. For this to hold, a unitary,
underlying concept of well-being linked to the observable indicators has to be plausible
at the cross-country level. This is not straightforward for all the variables. The model
estimated here is a Bayesian variant of a multilevel latent variable model (Jackman, 2009;
Høyland et al., 2012; Gelman and Hill, 2007; Merkle, 2011; Lee, 2007). More details on the
estimation procedure can be found in the background paper to this chapter (Rijpma, 2014).
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Figure 13.2. Regional averages of a composite well-being indicator, 1820s–2000s
Standardised values (global mean equals zero), population-weighted decadal averages
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Figure 13.3. Regional averages of a composite well-being indicator and
standardised GDP per capita, 1820s–2000s
Standardised values (global mean equals zero), population-weighted decadal averages
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Table 13.2. Factor loadings for a composite well-being indicator
Posterior means and quantiles
Mean

q05

q50

q95

GDP per capita

0.77

0.73

0.77

0.80

Real wages

0.70

0.66

0.70

0.74

Height

0.72

0.68

0.72

0.77

Life expectancy

0.88

0.85

0.88

0.90

Average years of education
Income inequality

0.92

0.90

0.92

0.94

-0.22

-0.27

-0.23

-0.18

0.67

0.64

0.67

0.70

Mean species abundance

-0.36

-0.39

-0.36

-0.34

Homicide rate

-0.15

-0.21

-0.15

-0.09

Polity2

Source: Clio Infra, www.clio-infra.eu.

12 http://dx.doi.org/10.1787/888933097604

First, a look at the weights (factor loadings) is warranted. Most of the indicators
contribute to the composite indicator in the expected direction. Moreover, the contributions
are significantly different from zero. GDP, height, life expectancy, education, political
institutions and the quality of elections all contribute positively to the composite indicator.
Their weights are in the 0.7-0.9 range, meaning that the two grouped indicators (health
and income) have a stronger contribution than in the equal-weighting scheme where
they were at half the weights of the other indicators. As expected, income inequality and
homicide rates contribute negatively to the composite indicator, though their contribution
is smaller than that of the other indicators. Biodiversity turned out to be a problematic
indicator. Because of its negative correlation with most of the other variables, it had a
negative loading. This means higher biodiversity lowered the score on the composite
indicator, which is opposite to how biodiversity is thought to affect well-being (though
excluding the biodiversity indicator did not substantially change the results). This clearly
shows that a statistical approach to a composite indicator can lead to counter-intuitive
results. With one of the indicators working in an unexpected manner, there is some
uncertainty about what concept the factor model measures: it could arguably be broader
social progress rather than well-being. It is nonetheless worthwhile to explore the results of
the factor model. For one, the results are generally very similar to the results obtained from
other ways of constructing a composite indicator from this book’s data. With this in mind,
improved imputations are the main reason for estimating the latent variable model. The
model estimated here is a multilevel model, which means that the imputations are driven
not only by the correlations between the indicators, but also by observations from the
same region and decade. However, unlike the previous imputations, there is no assumption
of growth in the imputation procedure. Moreover, the number of imputations and their
strength is reflected in the uncertainty of the estimates of the composite indicator.
Key results from this analysis are described below. First, consider developments at
the level of the geographic regions (Figure 13.4). Wherever possible, the figures also give
an indication of the precision of the estimates by providing 90% confidence intervals.
Overall, the regional estimates of progress in the early 19th century are not precise, largely
because of the number of observations that had to be imputed. The lack of precision makes
it difficult to distinguish between regions in this period, clearly showing how important
the imputations are for the earlier period. After about 1950, the precision on the regional
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Figure 13.4. Composite well-being indicator by region, latent variable model, 1820s–2000s
Median and 90% confidence interval, standardised values (global mean equals zero), decadal averages
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estimates is definitely good enough to distinguish between most regions. The influence of
imputations is also reflected by the higher scores on the composite indicator in the early
19th century in East Asia, Sub-Saharan Africa and Latin America compared to the previous
indicator. In these decades, there were very few observations, causing the overall mean
(zero by definition) to have a strong impact on the imputations.
The global picture here is still one of progress, as all regions improve (though Sub-Saharan
Africa to a much lesser extent). Yet it is also a picture of divergence, as some regions start
from a higher level and also start advancing earlier. At the beginning of the 19th century, the
Western Offshoots already had the highest scores on the composite indicator. They kept their
lead until the last decades of the 20th century, when Western Europe caught up, though this
result is sensitive to weighting. Halfway through the 19th century progress began in Europe
and its Offshoots. Due to this early start, by the end of the 19th century a clear gap had arisen
between Europe and its Offshoots on the one hand and the rest of the world on the other.
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The rest of the world only began catching up later. In the early 20th century, Eastern
Europe and especially the Soviet Union witnessed substantial progress and closed some
of the gap with the leaders. Convergence with the West is stronger there in terms of the
composite indicator than what is shown by per capita GDP. Despite some flaws in socialist
countries (for instance, the lack of political freedom), progress was nonetheless made in
many well-being-indicators. Asia, Latin America, and the Middle East and North Africa
began making up lost ground in the first half of the 20th century. Sub-Saharan Africa did
not see any substantial progress until the 1950s, and even after that convergence with the
rest was very limited.
These results are similar to those found by Leandro Prados de la Escosura (2010, 2014).
His composite indicator shows substantial progress and convergence after the First World
War, though he finds that these processes slowed down after the 1940s. Nicholas Crafts
(2002) has also calculated Human Development Index (HDI) scores for the 1870–1990
period using the UNDP’s pre-2010 procedure, which relied on the arithmetic mean of the
normalised indicators. Crafts too observes that substantial convergence took place after
1950. A comparison of the country ranks with his scores is instructive. Broadly speaking,
Craft’s composite indicator and the one presented here rank countries similarly (rank
correlation of 0.96). However, some substantial outliers exist, mostly a reflection of the
larger number of indicators used here and the logarithmic transformation on per capita
GDP used by the UNDP and Crafts.
Although there is a divergence in progress measured via this indicator between
ca 1820 and 1950, it looks different compared to GDP alone. Strikingly, the divergence
in the late 19th and early 20th century between Europe and the Western Offshoots on
the one hand and the rest of the world on the other is more pronounced in the case of
the composite indicator. From the early 20th century onwards, however, Eastern Europe
and the former Soviet Union, Latin America and Asia make up more ground than GDP
alone suggests. Looking at some of the most prominent countries in the debate on the
Great Divergence (the United Kingdom, China and India, see Figure 13.5) confirms this
picture in more detail. Only after about 1950 does the composite indicator show more
convergence than GDP.
Progress in the composite indicator over the entire period was stronger than growth
in per capita GDP. In terms of GDP, some of the worst-performing countries in 2000 are no
better-off than the poorest countries in 1820. The composite indicator paints a different
picture. The countries with the lowest composite indicator scores in 2000 are generally
better-off than the lowest-scoring countries in 1820. Many even do better than the
countries with the highest scores in 1820. Indicators of well-being other than GDP are
spread more evenly across the globe, and this is reflected in the composite indicator. This
result is, however, sensitive to the way the composite indicator is constructed. In the equalweighting case more countries in Sub-Saharan Africa show very little improvement. This is
due to the strong weight given to inequality and security and above all to the assumption
of growth underlying the imputations in the equal-weighting case (using equal weights
on the imputations of the latent-variable model shows qualitatively similar results to the
composite indicator created by the latent-variable model itself).
Figure 13.6 presents the distribution of the composite indicators across countries at
three years (1850, 1900 and 2000). In 1850, the distribution of the composite indicator was
still fairly equal. Most countries in the middle and even at the bottom of the distribution
have similar scores. Moreover, substantial uncertainty surrounds many of the estimates.
How was Life? Global Well-being Since 1820 © OECD, IISH 2014
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Figure 13.5. Composite well-being indicator and GDP per capita
in the United Kingdom, China, and India, 1820s-2000s
Standardised values (global mean equals zero), decadal averages
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12 http://dx.doi.org/10.1787/888933096559

This, and the relatively equal distribution, makes the countries difficult to distinguish
in terms of their score on the composite indicator. Only at the very top do substantial
differences start appearing.
By 1900, between-country inequality had increased as a clear group of frontrunners
had arisen. In Western Europe and especially in its Offshoots, the composite indicator
was much higher than in the rest of the world. The precision in the estimates has also
increased substantially, meaning it is now possible to make distinctions between many
more countries. By 1950, no clear group of leaders existed anymore. The highest scores were
still found in north-western Europe and the Western Offshoots, but countries in southern
Europe and Latin America as well as the Soviet Union and Japan had begun closing the gap.
Generally, the scores on the composite indicator have increased substantially by this time,
with half the countries having a score higher than zero, the overall mean for the entire
period. At the same time, however, between-country inequality was at its highest at this
point in time.
By 2000, there was further progress in the composite measure. Nearly all of the countries
are now above the overall 1820–2000 mean. This represents considerable progress if it is
remembered that in 1850 nearly all countries were still below that point. Furthermore,
many countries experienced a substantial increase between 1950 and 2000, most by
more than one standard deviation of the global 1820–2000 distribution. Although there
was an increase in all countries between 1950 and 2000, progress was much lower in many 
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Figure 13.6. Composite well-being indicator across countries, 1850, 1900 and 2000
Medians and 90% confidence intervals, standardised values (global mean equals zero), decadal averages
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Sub-Saharan Africa countries as well as in Afghanistan and Haiti. Despite lagging
development in these countries, however, between-country inequality as measured by the
composite indicator in 2000 had declined relative to 1900 and 1950.
It is also useful to point out the uncertainty of the estimates. Generally speaking, it
is difficult to distinguish countries that are close to each other in the rankings, especially
when uncertainty is high due to missing observations. For example, the estimates suggest
that the chance that two high-ranking countries in the 1850s like the United States and
Norway had a different score on the composite indicator was 54%, not much better than
determining this by the flip of a coin. Only when the highest countries are compared to
countries below the top of the ranking does the chance of the two being different become
large. For instance, the chance of the composite indicator in the United States in 1850
being higher than in Britain in the same year is about 90%. As for developments over time,
only by about 1870 is it possible to state with some certainty that a country like Britain
had improved its position relative to 1820. More precision and higher increases after 1850
means it becomes easier to distinguish countries and progress.
An interesting question that arises from the composite indicator is the importance
of GDP for achieving progress. In developing regions, the composite indicator improved in
the second half of the 20th century despite slow growth in per capita GDP. Moreover, since
the 1970s, per capita GDP rose much more than the composite measure in Europe and its
Offshoots. It was also observed earlier that the correlation between per capita GDP and
How was Life? Global Well-being Since 1820 © OECD, IISH 2014
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other well-being indicators was not very strong in the first half of the 19th century. Tests
for a break in the relation between per capita GDP and the composite indicator indicate
that their relation starts to change around USD 4000-5000 (Muggeo, 2008). Controlling for
country and decade fixed-effects gives roughly the same results (Figure 13.7). Likewise,
estimating the global trend in the composite indicator conditional on per capita GDP shows
that higher scores on the composite indicator were attained each decade even if GDP had
remained constant. These results can probably be ascribed to two phenomena. First is the
inclusion of (weakly) negatively correlated well-being indicators (inequality, homicides).
Second, the break reflects the concave relationships between per capita GDP and a few of
the other indicators, an indication that well-being indicators other than per capita GDP are
more equally distributed between countries.

Figure 13.7. Segmented relation between a composite well-being indicator
and GDP per capita
Standardised values (global mean equals zero) and US dollars at 1990 PPP, decadal averages
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Finally, the robustness of the results to the aggregation method should be discussed.
A large number of methods of constructing the composite indicator have been tried,
both here and in the background paper (Rijpma, 2014). Overall, most approaches lead to
similar results. Trying a large number of weighting schemes made only small differences
to the regional results. The differences between the two aggregation methods employed
here insofar as they were due to weighting were also small. However, the imputation
method did have a substantial impact on the results for the early 19th century, as shown
by the latent variable model approach.2 Overall, however, the results remain fairly
robust, though care is warranted in making statements about differences regarding the
composite indicator in the 19th century.

Discussion
A composite indicator is a tool that, while not without its share of problems, is very
useful for summarising developments. Two methods for constructing such an indicator
were explored here: a straightforward equal-weighting scheme and a statistical approach
in the form of a latent variable model.
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The correlation between the various well-being indicators was generally high,
meaning that low or high well-being often went hand in hand. Nonetheless, compared
to per capita GDP, many of the indicators were distributed more equally across the globe.
This means that, compared to per capita GDP, progress in the composite indicator was
stronger and differences between countries were less pronounced. However, this lessened
between-country inequality was largely a phenomenon of the 1970s and after. Before
then, between-country inequality was actually more pronounced when looking at the
composite indicator. The composite indicators measured an early lead for the Western
Offshoots and Western Europe. They would continue to extend their lead in the late 19th
and early 20th centuries. East Asia, Latin America, and Eastern Europe and the Soviet
Union began to make up grounds sometime in the first half of the 20th century. South
Asia and Sub-Saharan Africa made much less progress in the 20th century, though the
composite indicator suggests that this lag was less stark than suggested by income alone.
In short, moving away from solely considering GDP as a measure of well-being suggests
less world poverty and less between-country inequality, though substantial differences
continue to exist between countries. Most ways of constructing a composite indicators
will probably give similar conclusions.
An important issue is the changing relations between GDP and the composite
indicator. It shows that more economic activity and income does not necessarily imply
progress in other domains of well-being. GDP alone may therefore be an imperfect measure
of well-being, especially for societies in the past. Although this suggests that a multidimensional perspective is important, it also hints at the possibility that constructing a
single composite indicator to cover such a long time period can be problematic.

Priorities for future research
Three elaborations of this view of well-being in the past seem important. First,
more relevant indicators could be added. For example, unemployment is an important
determinant of subjective well-being (Fleurbaey et al., 2009; Fleche et al., 2011). It could
therefore be relevant for an historical composite indicator as well. Second, there is the
possibility of systematically incorporating valuable expert and public opinion into the
aggregation procedure. Although this made little difference to the resulting composite
indicators here, it is a lead worth following. Finally, there has been little attention to
distributional issues beyond the inclusion of income inequality as an indicator in composite
indicator. However, inequalities can exist in many more dimensions of well-being, and
they can be analysed in more sophisticated ways than has been done here. Harmonised
micro-data, historical as well as contemporary, can be of great value for such an effort (e.g.
Ruggles et al., 2003). Doing this could also cross the gap from country-level to individual
conceptualisations of well-being.

Notes
1. These and other technical matters are treated in more depth in a background paper to this chapter
(Rijpma, 2014).
2. A dynamic factor model that attributes more importance to the gradual developments of the
indicators over time was also estimated to this end (Zhang and Nesselroade, 2007).
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