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Preface

In 2014, the OECD published How Was Life?: Global Well-being since 1820, the result of a collaboration
between the OECD and the OECD Development Centre, on one side, and an international group of
economic historians organised around the Clio-Infra initiative and the Maddison Project, on the other (van
Zanden et al., 20141). This joint undertaking built on Angus Maddison’s long career at the OECD and the
OECD Development Centre, and on the close contacts that he maintained with these institutions. In the
1990s and early 2000s, the OECD Development Centre had published Angus’ pioneering books on long-
term economic growth in the world economy.

How Was Life? emerged from talks about how to continue the work of Angus Maddison and add an
historical and global dimension to the OECD'’s Better Life Initiative, launched following the release of the
Stiglitz, Sen and Fitoussi report (Report by the Commission on the Measurement of Economic
Performance and Social Progress) (20092). The goal was to provide an historical perspective to the
evidence included in How’s Life?, the OECD report published bi-annually since 2011 and now in its
fifth issue, which relies on a large set of comparable well-being indicators for OECD countries and, to the
extent possible, other major economies. How Was Life? added an historical dimension to this endeavour,
by presenting data on a broad range of well-being dimensions for 25 large countries, eight regions and the
world as a whole for the period since 1820. The community of economic historians organised around the
Clio-Infra initiative supplied the historical data featured in How Was Life? and the expertise to assess the
quality of these estimates and interpret the long-term trends in the world economy.

The present report continues this collaboration between the OECD and the Clio-Infra Initiative by
presenting evidence from an even more ambitious research agenda. First, it extends the available historical
evidence to other dimensions of people’s well-being, by presenting new estimates of working hours,
biodiversity loss (a key aspect of sustainability) and government social spending, as well as new estimates
of GDP that account for the 2011 round on purchasing power parities prepared by the International
Comparison Program. Second, it broadens the perspective of inequality by looking beyond income
disparities. The rationale is that, if we are interested in multi-dimensional well-being, we should look beyond
income inequalities (covered in a chapter of the 2014 How Was Life?) to the other dimensions of well-
being that are included in the OECD Better Life Initiative. The present report pursues this approach by
presenting historical evidence drawn for large datasets on inequalities in wealth, longevity and educational
attainment, as well as gender disparities and extreme poverty. The report retains a “global” perspective,
providing evidence on a large number of countries across the whole world. While the historical evidence
presented often relies on partial and sometimes limited evidence, each of the chapters in this book includes
an assessment of the quality of the data used and identifies areas for further historical research.

The publication of this report is testimony of the role played by the OECD in promoting the discussion on
“GDP and beyond”, and also witnessed by the recent release of the reports of the OECD-hosted High
Level Expert Group on the Measurement of Economic Performance and Social Progress chaired by
Joseph Stiglitz, Jean-Paul Fitoussi and Martine Durand (20183;; 2018u4;). The OECD Secretary-General
Angel Gurria has put the notions of well-being and inclusive growth at the heart of his vision and efforts to
enhance the OECD'’s relevance, responsiveness and impact during his tenure. The OECD Development
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Centre has operationalised many of these ideas in its Multi-Dimensional Country Reviews. The new OECD
Centre on Well-Being, Inclusion, Sustainability and Equality of Opportunity (WISE), created on 1 July 2020
by gathering under one roof a range of statistical and policy activities previously carried out in different
parts of the organisation, aims to further strengthen and consolidate this work.

We believe that the long-term and global perspective provided in this report will be an essential reference
for researchers, practitioners and general readers interested in knowing more on the historical
development of people’s lives.

- e,
y an e -
Mario Pezzini, Romina Boarini,
Director, OECD Development Centre Director, OECD Centre for Well-being, Inclusion,

Sustainability and Equal Opportunity (WISE)
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In 2014, the OECD published the report How Was Life?: Global Well-being since 1820 (van Zanden
et al.;q)). Its aim was to provide an historical counterpart to the How’s Life? report published bi-annually by
the OECD since 2011. The latter report was a first attempt at the international level to go beyond the
conceptual stage and to present a large set of comparable well-being indicators for OECD countries and,
to the extent possible, other major economies. How Was Life? added an historical dimension to this
pioneering work, presenting data for 25 large countries, eight world regions and the world as a whole for
the period since 1820. How Was Life? was based on a collaboration between the OECD and the economic
historical community organised around the Clio-Infra initiative and the Maddison Project. These initiatives
supplied the historical data for the How Was Life? report, the expertise to assess the quality of the data
and the possibilities for interpreting the long-term trends in the world economy. This volume continues the
efforts initiated in How Was Life?.

The background to these reports was the “GDP and beyond” debate that, in recent years, received new
impetus thanks to the seminal report by Stiglitz, Sen and Fitoussi (20092;). Economic historians have done
a lot of work on estimating trends in GDP and GDP per capita for the world economy in the past thousand
years, which had been integrated by Angus Maddison into one consistent dataset of GDP, population and
GDP per capita for the past two millennia. Maddison had always maintained close contact with the OECD,
which, in the 1990s and early 2000s, published his major books on long-term economic growth in the world
economy. The How Was Life? volume emerged from talks about how to continue the Maddison tradition
and how to add a historical dimension to the OECD’s Better Life Initiative.

The present report continues this line of work, and develops an even more ambitious research agenda.
One implication of the “beyond GDP” debate is that we should not measure inequality within countries —
and at the global level — on the basis of estimates of income disparities only, but broaden our approach to
other aspects of social and economic inequality. In other words, if we are interested in inequality of well-
being, we have to try to measure the development of the inequalities of all dimensions of well-being that
are, for example, included in the OECD Better Life Initiative. This has been the first goal of this report: to
collect and standardise historical data about inequalities of various dimensions of well-being. This is a new
and experimental area for historical research. Such data have not been collected systematically in the
past, and their use requires the analysis of large new datasets (as presented in the various chapters of
this report). The chapters in this book on inequality in wealth (Chapter 5), longevity (Chapter 6),
educational attainment (Chapter 7), gender (Chapter 8) and the share of the population living in extreme
poverty (Chapter 9) are all focused on the evolution — at the national but also at the global level — of these
aspects of inequality.
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A related aim of this second book is to extend the database, and discuss and present new data covering
other dimensions of well-being featuring in the Better Life Initiative. The chapter on Working Hours covers
one of the main gaps in the How Was Life? report based on new historical data (Chapter 3). New historical
research on one of the key aspects of sustainability, Biodiversity Loss, is presented in Chapter 10. This
volume also presents new historical estimates of GDP that account for the 2011 round on purchasing
power parities prepared by the International Comparison Program (Chapter 2). In addition, a global dataset
on social spending is presented in Chapter 4.

The final chapter synthesises the results of the report through two composite indices of well-being; first,
an average of the average well-being measures of each country presented in the current and previous
volumes (i.e. a “mean-of-means”); second, a composite of the within-country inequality in income,
educational attainment, life expectancy and gender.
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Readers’ Guide

Conventions

Through the report, data shown for world regions and the world as a whole are population-weighted
averages for all countries included in the Clio-Infra database. The coverage of countries typically
increases as more country data become available for more recent periods. To ensure more
meaningful trends for world regions over time, imputations are made for missing countries.

Depending on the chapter, the data shown in the tables and figures may refer to either individual
years or decadal averages. In the latter case, the data are shown as, e.g. “1990s” and the
corresponding values are computed as decadal averages of the 1990-1999 period.

Data quality varies across domains, regions and periods: an assessment of data quality is provided
in a summary table within each chapter.

Historical data labelled RUS may sometimes refer to data covering the former Soviet Union. When
this occurs, it is mentioned in notes to the tables and figures.

Inequality is generally measured using the Gini coefficient. However, the chapter on wealth
inequality also relies on measures of the share of wealth accruing to the richest 10% of the
population, while the chapter on educational inequality also presents measures based on the
standard deviation.

Gini coefficients for world regions are population-weighted averages of Gini coefficients for
individual countries. They are hence not interpretable as Gini coefficients computed across all
people in the region, irrespectively of the country where they lived.

(..) is used to indicate missing values.
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Executive summary

Are we better off than our ancestors? Did quality of life improve over historical times? And, if so, did the
tide of progress lift all boats? The Industrial Revolution was a critical break in human history that reshaped
societies and initiated a new era of economic growth. According to the international estimates of Gross
Domestic Product (GDP) produced by Simon Kuznets, Angus Maddison and their followers, material living
standards have increased substantially since the adaptation of the steam engine and other path-breaking
techniques that truly reshaped the world. The latest historical estimates of GDP presented in this book
show that per capita GDP in the world economy expanded 13-fold between 1820 and 2016. The average
human now is undoubtedly much richer than her or his counterpart two centuries ago.

However, GDP per capita provides an incomplete picture of the way societies evolve. Two limitations stand
out. First, GDP accounts for the market value of goods and services produced in an economy. It captures
the material aspect of human experience, but not other aspects essential for quality of life such as their
health, skills or happiness. Moreover, although in poor societies, any increase in the availability of material
goods is directly beneficial to the inhabitants’ living conditions, in rich countries the relationship between
material abundance and all-round prosperity is less clear. These and other concerns have long been voiced
by economists and other social scientists. The “Beyond GDP” initiative aims to complement the picture
based on GDP with a range of other well-being indicators such as poverty, resource depletion, health and
quality of life. The How Was Life? report published by the OECD in 2014 was a first step towards building
a more holistic picture of the global economy in the past 200 years, by presenting evidence on secular
changes in educational attainment, personal security and health status, among others (van Zanden
et al.i1). This book continues this task by presenting historical evidence on other well-being dimensions
such as working time and more.

The second limitation of GDP per capita as an overarching measure of development is that it represents
the economic output available to the “average” citizen. It does not account for how that output is distributed
within the population nor does it indicate how representative the identified average is for the total
population. The issue of inequality has always been at the core of political economy, and has featured
prominently in the public debate thanks to the works of, among others, Joseph Stiglitz, Angus Deaton,
Thomas Piketty and Branko Milanovié. Inequality can be describe either between or within countries. With
reference to the former, while GDP per capita has increased everywhere around the world since 1820,
some societies benefited from this expansion more than others. In particular, the 19th century has been
described as the period of the “Great Divergence” between prosperous Western countries and the rest of
the global economy. Much less is known about inequality within countries. While the How Was Life?
previous volume presented evidence on historical income inequality within countries, this book moves
“Beyond Income” to account for disparities in a range of well-being aspects within countries.

Economic historians and social scientists have been producing estimates of inequality in non-material
dimensions of well-being for some years but, so far, these estimates have not been compared
systematically over time and space. This report aims to fill this gap. It presents evidence on long-term
trends in inequality in other dimensions of well-being, such as longevity and educational attainment across
the global economy since 1820, providing estimates for a large number of countries. Where applicable,
trends are charted for 25 countries, eight world regions and the world economy as a whole. This report
presents, collects, harmonises and documents the estimates developed through the Clio-Infra and
Maddison Projects, presenting the data, discussing sources and their limitations, providing an overview of
trends and suggesting avenues for further research.

The report opens with new estimates of GDP per capita that form the backdrop of the analysis. Second, it
presents two new indicators of average well-being in a country, namely, the average working week in
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manufacturing and social transfers. Third, it presents estimates of three types of within-country inequality,
namely, disparities in wealth, in life expectancy and in educational attainment, as well as gender inequality.
Lastly, the report presents new measures of extreme poverty and biodiversity loss.

This book provides evidence of historical trends in nine different dimensions of well-being and inequality.
For some of these dimensions, the statistical correlation with the increase in the GDP per capita is high.
The global average GDP per capita increased by a factor of 13 between the 1820s and the 2010s; in other
terms, as the total population increased seven-fold, total GDP went up by a factor of 90. But this growth
was spread very unevenly over the globe. Until about 1950, the rich countries grew faster than the poor
ones, resulting in a huge increase in international income disparities. This does not mean that the poor
countries did not grow economically. In 1950, the global extreme poverty rate, based on the inability to
purchase a near-subsistence basket, was 53%. By 1990, the rate had dropped to 31%. Broadly speaking,
economic expansion, especially in rich countries, also led to a better work-and-life balance. Amongst
OECD countries, the length of the working week in manufacturing has declined dramatically since the
19th century. Full-time workers in manufacturing worked between 60-90 hours per week in the
19th century. Today they work roughly 40 hours. Economic expansion had environmental costs, however.
Biodiversity has declined at least since 1500, and probably for the better part of the Holocene. A case
study reconstructing biodiversity change in the Netherlands from 1900 onwards shows a long-term decline
in biodiversity until 1970, followed by a partial recovery since then.

Economic expansion was associated with changes in inequality. In general, within-country wealth
inequality increased in the 19th century, and continued to grow during the first decade of the 20th century.
In the West, this tendency was stopped by World War | and Il and by the troubled times in-between.
However, there is no clear correlation between the level of GDP per capita and wealth inequality. This
could partly reflect the development of the “welfare state”. Public spending on social transfers was tiny or
non-existent until political developments assigned more and more of these tasks to the government in the
last hundred years. In 1900, no national government transferred more than 3% of the country’s GDP via
social programmes. This has increased gradually in most countries, rising to levels of between 15 and 30%
today. Provision of public goods by the government links up with within-country inequality of educational
achievement and life expectancy, which fell significantly over the 19th and 20th centuries.

A composite measure combining the average well-being measures of each country presented in the
current and previous volumes shows that adding the new measures included in this book does not
fundamentally change the global picture drawn in 2014: average well-being increased significantly
throughout the 1820-2010 period, and these gains were more evenly distributed across countries than in
the case of GDP per capita. When considering inequalities, the long-term declines of inequality in
educational attainment and life expectancy as well as of gender inequality mean that this composite
measure declined continuously in many parts of the world since 1820, more than offsetting episodes of
rising income inequality. The 20th century therefore featured both large improvements of average levels
of well-being and massive reductions in well-being inequality in the areas of life expectancy, educational
attainment and gender relations. These results show the importance of trying to get the full picture of
inequality within societies.

Overall, this book collects, summarises and critically discusses our current knowledge on long-term trends
in global well-being and inequality over the past two centuries. While it provides a better view than one
based on GDP per capita and income inequality alone, weak spots remain in our knowledge, in particular,
concerning developments in Africa before 1950 and in major Asian countries in the 19th century. It is hoped
that this book will stimulate further research into these areas.
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1 New perspectives on global
inequality throughout history

Jan Luiten van Zanden, Utrecht University and University of Stellenbosch

Marco Mira d’Ercole, OECD WISE Centre

Mikotaj Malinowski, Utrecht University and University of Groningen

Auke Rijpma, Utrecht University and the International Institute of Social History, Amsterdam

This chapter provides an introduction to, and summary of, the contents of
this book. It outlines the aim of the project and provides an overview of the
indicators covered, comparing them with those used in the OECD Better
Life Initiative. The chapter also presents the criteria used through the report
to assess the quality of the indicators used and discusses practical and
methodological issues. Finally, the chapter summarises the content of each
chapter and its main highlights.
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Introduction

“Black Lives Matter” is the battle-cry of the movement against racism that suddenly dominated the news
and the public debate in many countries in mid-2020. It reminds us, if that were still necessary, how deep
social inequalities are rooted in our societies, in this case going back to the tragic history of slavery and
the slave trade centuries ago. At the same time, the refugee crisis, which was on top of political agendas
in recent years, is a reflection of another dimension of inequality, the huge differences in “citizen rent” (the
concept coined by Branko Milanovic to describe the economic benefits that accrue to people just by virtue
of their residence in a given country) within the world economy. Global inequality in real incomes (and in
citizen rent) has been a persistent feature of the world economy since, at least, the Industrial Revolution
that began some 200 years ago. Around 1820, average real incomes in the richest regions in the world
were at most about five times the levels in the poorest regions. And, as shown in this volume, the spread
in terms of other welfare measures was even smaller. Since then a “Great Divergence” has resulted in the
massive levels of cross-country inequality that characterise the world today.

But the picture of long-term trends in inequality is quite complex. In some parts of the world some types of
inequality have declined substantially: gender inequality is a case in point, but inequalities in life expectancy
and educational attainment have also shown a declining trend. The overall picture of changes in inequality
in the world economy is highly complex, with many country-specific patterns — such as the dramatic rise of
almost all dimensions of inequality in the United States in the period since 1980.

Most of what we know about long-term trends in welfare is based on the historical estimates of real Gross
Domestic Product (GDP) by Angus Maddison, summarised in his books. In his view, which is confirmed
by more recent research, Western Europe was already much more economically prosperous than the rest
of the world at the start of the industrialisation process (i.e. around 1820).The gap between the United
Kingdom, the “productivity leader” at the time, and the poorest parts of the world was at most 5 to 1. The
19th century was a period of divergence, during which the rich became richer — Western Europe and its
offshoots (the United States, Canada, Australia) profited from the technological changes unleashed by the
Industrial Revolution — whereas other parts of the world economy (China, India, Indonesia) saw their GDP
per capita fall or stagnate at best, due in part to de-industrialisation and colonial exploitation. During the
first half of the 20th century, it was mainly the United States that forged ahead, but the Transatlantic income
gap that emerged as a result narrowed again during the so-called Golden Years of Capitalism that saw the
Western European countries grow rapidly between 1950 and 1973.

Gradually, other parts of the world also began to participate in the process of modern growth, sometimes
helped by decolonisation. In particular, East Asia became the most dynamic centre of the world economy
after 1980, when China also joined the convergence club. On the other hand, economic growth in Africa
has been much more incidental, and this continent has continued to lag behind the rest of the world.

In the previous How Was Life report, published by the OECD in 2014 (van Zanden et al.j1}), we tried to find
out whether these patterns based on the reconstruction of GDP estimates were confirmed when we
broadened the scope of analysis beyond GDP and included several other indicators reflecting trends in
aggregate well-being at the level of the nation, such as earnings, health and personal security.

The first report was a contribution to the “beyond GDP” debate. The measurement of welfare based solely
on GDP has been criticised for quite a long time, and this debate has received new impetus thanks to the
seminal report by Stiglitz, Sen and Fitoussi (2009j2;). There is an increasing awareness that GDP provides
only a partial perspective on the multidimensional nature of well-being — what matters to people’s lives —
and has limited power in explaining changes in other aspects. Many old and new indicators of quality of
life such as life expectancy and level of schooling have been suggested to supplement GDP estimates.
Much progress has also been made to derive complementary summary measures. The Human
Development Index (HDI) of the United Nations Development Programme (UNDP, 1990, 20134)) was a

HOW WAS LIFE? VOLUME Il © OECD 2021



20 |

pioneering effort. More recently, scoreboards have been constructed based on headline indicators such
as the one used by the OECD in its Better Life Initiative (OECD, 2020s)).

An alternative measure of well-being that has been much discussed is subjective well-being, as measured
by national of international surveys that ask people to evaluate their lives as a whole. There are, however,
problems in international comparisons of this kind (language and cultural issues regarding what
“happiness” or “life satisfaction” means in different parts of the world), which apply to an even larger degree
to comparisons over time. And there is the obvious insurmountable problem that there are simply no social
surveys for the period before 1970. Attempts to find a suitable proxy — such as the use of the word
“happiness” in the literature - have so far been only partly successful (Hills, 2019j).

Against this background, the 2014 How Was Life? report (van Zanden et al.j1) provided a synthesis of what
was known about historical developments in various dimensions of well-being in the world economy since
1820. This co-operative effort by the OECD and its Development Centre, in collaboration with Clio-Infra
and the Maddison Project, covered GDP per capita and Income Inequality, Real Wages, Educational
Attainment, Life Expectancy, Human Height, Personal Security (Homicides), Political Institutions,
Environmental Quality and Gender Inequality, together with a composite indicator summarising
developments in all well-being dimensions. It presented as a result the first overview of the evolution of
global well-being and global inequality over the long time-period 1820-2000.

Aim of this report

The present report continues this line of work, and develops an even more ambitious research agenda.
One implication of the “beyond GDP” debate is that we should not measure inequality within countries —
and at the global level — on the basis of estimates of income disparities only, but broaden our approach to
other aspects of social and economic inequality. In other words, if we are interested in inequality of well-
being, we have to try to measure the development of the inequalities of all dimensions of well-being that
are, for example, included in the OECD Better Life Initiative. This has been the first goal of this report: to
collect and standardise historical data about inequalities of various dimensions of well-being. This is a new
and experimental area for historical research. Such data have not been collected systematically in the
past, and their use requires the collection and analysis of large new datasets (as presented in the various
chapters of this report).’

We know rather well what happened to income inequality in the various parts of the world, thanks to the
huge literature about this topic (Milanovic, 20167). But, with few exceptions (OECD, 20205)), trends in the
inequality of other dimensions of well-being have not been studied in the same, systematic way. We list
the major advances that are made in this report:

¢ Inequality of Longevity (or of life expectancy) is an obvious candidate for such a study. The recent
work by Case and Deaton (2019) about “Deaths of Despair” in the United States, and the current
Covid-19 pandemic, which has affected different social classes very differently, are examples of its
huge relevance. Chapter 6, authored by Lamar Crombach, Jeroen Smits and Christiaan Monden,
presents a dataset that makes it possible to chart this dimension of the inequality of well-being for
many countries over the past 200 years (Chapter 6).

¢ Inequality of Educational Attainment has also changed dramatically over time, and is at the
same time highly relevant for well-being; in a way, the social-economic structure of society, with all
its inequalities, is reproduced by the educational system. Bas van Leeuwen and Jieli Li provide the
data to measure this in the very long run (Chapter 7).

¢ Wealth inequality has received renewed attention thanks to the research by Thomas Piketty. But
research on global patterns throughout history is still very scarce. Chapter 5 by Guido Alfani and
Sonia Schifano present measures for parts of the world economy in the long run.
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e The extent of Extreme Poverty is another aspect of within-country inequality that is highly relevant
for any assessment of well-being, as reflected by its inclusion in both the Millennium Development
Goals and, now, the Sustainable Development Goals agreed by world leaders in 2015. Research
by Michail Moatsos presents new historical measures of extreme poverty based on the “basic diet”
poverty line pioneered by Allen (2017g)) (Chapter 9).

¢ Gender Inequality is another aspect of within-country inequality that affects the well-being of the
whole society. While it was already covered in our 2014 report, it is taken up again in this new book
because of its relevance for the research agenda. Selin Dilli, Sarah Carmichael and Auke Rijpma
have compiled new data on the issue covering additional dimensions (Chapter 8).

These topics cover many dimensions of inequality, but not all. How unequal is personal security distributed
in a society — when the rich live in gated communities and the poor in ghettos infected by crime and drugs
addiction? How unequal is access to a clean environment and a rich nature — with, traditionally, the rich
residing in clean neighbourhoods upstream of the urban pollution, and the poor in dirty, polluted slums?
The long-term trends in hours worked may be surprisingly different — the rich developing from a
19th century leisured class to an elite that is obsessed by hard work, whereas the working class at the
same time has drastically reduced its workload since the late 19th century (as shown in Chapter 3). At the
same time, the new precariat that has emerged in the rich countries in recent times (and that has, as
“informal labour”, been the dominant form of labour in large parts of the developing world) does not have
access to such privileges, and is often pressured to combine long working hours and very low wages. How
have political institutions developed — from the egalitarian ideal “one man one vote” to political systems in
which only money matters, and the social “underclass” is strongly discouraged from active political
participation? These are some of the other inequalities that do matter for people’s lives — to get the full
picture of societal inequality of well-being all dimensions count, of course.

The second aim of the present volume is to broaden the scope of the 2014 How Was Life? report by
including new datasets covering additional dimensions of well-being. This concerns:

e Working Hours. Oisin Gilmore presents a new dataset of the Working Week in Manufacturing,
providing an insight into work-life balance, a dimension not covered by the first report (Chapter 3).

e New estimates of GDP per capita, created as part of the Maddison Project. Jutta Bult and Jan
Luiten van Zanden discuss the consequences of integrating a new set of PPPs, the ICP-round of
2011, into the Maddison dataset (Chapter 2).

o Biodiversity Development is crucial for understanding the environmental costs of economic
development. Thomas van Goethem and Jan Luiten van Zanden provide measures changes in
biodiversity through history (Chapter 10).

¢ While Social Transfers are not a well-being dimension per se, they represent one of the key policy
levers through which governments have attended to the living conditions of their citizen. Peter
Lindert presents evidence on the historical evolution of social transfers as a share of GDP
throughout most of the world (Chapter 4).

e Finally, Multi-dimensional measures of welfare (Chapter 11) are discussed by Auke Rijpma in
the final chapter, which also helps to summarise some of the key results of the volume.

The methodological underpinnings for approaching well-being as done in this report are most clearly
expressed by Sen (1993i9)), (1985101)) and Nussbaum (2000¢11;). Sen’s theoretical framework is based on
the distinction between functionings and capabilities. Functionings can be interpreted as actual
achievements of a person, i.e. what he or she manages to do or be; they comprise an individual's activities
and his or her states of being, for example, being in good health or being able to move freely. On the other
hand, capabilities are the individual’s abilities to achieve these functionings, e.g. the person’s freedom to
choose between different ways of living (Kuklys and Robeyns, 2005(12;). This approach moves away from
the traditional utility or resource-based views of well-being that relates welfare to income, enabling us to
view life as a combination of various “doings and beings”, with quality of life assessed in terms of the
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capability to achieve valuable functionings (Sen, 1993(g). Nussbaum (2000;11;) identified ten different
groups of capabilities that fit Sen’s framework.2 Some of these capabilities relate to the dimensions of well-
being used by the OECD in its How’s Life? report. For example, Nussbaum’s capabilities “Life” and “Bodily
health” can, to some extent, be proxied by measures of life expectancy.

The choice of indicators presented in this report has been guided by three considerations: the theoretical
literature summarised above, the OECD’s Better Life Initiative, and the availability of historical data and
international comparative datasets. All chapters in this book present state-of-the-art datasets on historical
developments in various dimensions of well-being, many of which are the result of recent research by the
Clio-Infra team in co-operation with groups of experts in specific fields (such as in the Maddison project).
Most of this research has resulted in publications in international journals (see the lists of publications in
the various chapters). While most chapters focus on just one key indicator (e.g. GDP), some present
several indicators covering various aspects of the well-being dimension considered (e.g. gender
inequality).

The topics covered in this volume mirror the dimensions of well-being covered by the OECD’s How’s Life?
report (see Table 1.1). Because of data limitations, this book does not cover housing conditions, subjective
well-being or social connections, which were part of the How’s Life? report. The unit of observation is, in
most chapters, the 19th-21st century nation-state.

The data and the datasets underpinning the series are available online on the Clio-Infra website.>
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Table 1.1. Correspondence between the historical indicators included in How Was Life? (I and Il)
and the well-being dimensions in the OECD’s How’s Life? report

Historical indicators featuring in How Was Life?
(volumes I and II)

Corresponding dimensions in the OECD
How’s Life? report

GDP (1, 1)

Income inequality (I)

Wealth inequality (1)
Extreme poverty

(Measures not available)
Real wages (1)

Life expectancy (1)

Life expectancy inequality (Il
Working week - manufacturing (1)
Personal security (1)
Institutions (1)

(Measures not available)
Educational attainment (I)
Educational inequality (I1)
Environmental quality (1)
Biodiversity (Il)

(Measures not available)

Income and wealth

Housing
Work and job quality

Health (human capital)

Work-life balance

Safety

Civic engagement

Social connections (social capital)

Knowledge and skills (human capital)

Environmental quality (natural capital)

Subjective well-being

Gender inequality (1, I)
Social transfers (1)
Composite indicator of well-being (1, Il) (Better Life Index)

Note. The framework underpinning the How's Life? report distinguishes between dimensions of current well-being, and resources (in the form of
different types of capital) needed to ensure sustainability, while no such distinction is implemented in the How Was Life? reports; “resources” for
sustainability are indicated (in parenthesis) in the right-hand column of the table. The How’s Life? framework also considers “inequalities” as a cross-
cutting aspect, rather than a separate dimension. While no composite indicator is included in How’s Life?, the Better Life Index is a communication tool
that allows users to set their weight to each of the 11 dimensions of the How’s Life? framework, to derive a summary view of overall well-being in
different countries; the Better Life Index is also indicated (in parenthesis) in the table above.

Practical issues

One of the recurrent issues in historical research is the changing borders of countries. For example,
Germany in 2013 is different from Germany in 1989, 1938 or 1913 — not to mention Germany before 1871
or 1798. This applies to almost all the countries covered in this report, although not to the same extent.
Maddison created a dataset for GDP and population that took the borders of 1990 as the starting point and
tried to correct historical data for past changes in national borders whenever these occurred. The idea was
to create a consistent set of estimates of countries based upon the 1990 borders. This report follows this
approach whenever possible.

The unit of observation is, as in most comparable studies, the 19th-21st century nation-state. We present
values for individual countries and, based on these, for broad world regions and, if possible, for the world
as a whole. We aggregate country data weighted by their populations, thus giving China a much bigger
weight than Belgium or Nepal. In the presentation of the data, we focus on long-term trends; hence, we
present most estimates in the form of averages over a ten-year period, where the 1820s is the average
from 1820 to 1829. In other cases, where we do have annual observations — such as GDP estimates — we
present these as such (i.e. without averaging across the decade); this is always clearly indicated in the
tables included in this book, i.e. “1820” relates to the annual observation of that year.

We also concentrate on regional averages, distinguishing between the eight world regions that already
featured in Angus Maddison’s analysis. These are Western Europe, Eastern Europe and the former Soviet
Union, the Western Offshoots, East Asia, South- and Southeast Asia, the Middle East and North Africa,
Sub-Saharan Africa, and Latin America and the Caribbean.* Eastern and Western Europe are divided by
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the former “iron curtain”, a somewhat arbitrary border that is, however, conveniently almost identical to
Hajnal’s line used in many economic-historical and demographic studies as the border between different
family systems in Europe. Eastern Europe, as defined in this report, also includes the territory of the former
USSR, including its Asian parts. The Western Offshoots consists of the United States, Canada, Australia
and New Zealand, regions of immigration from Western Europe that shared a common developmental
path. East Asia consists of China, Japan, Taiwan, Korea and Hong Kong, while South- and Southeast Asia
covers the rest of Asia, except for countries to the west of Afghanistan, which are part of the Middle East.
The Middle East and North Africa region covers all African countries bordering the Mediterranean, Iran,
the Arab world and Turkey. Finally, Latin America and the Caribbean consists of the Americas except for
the United States and Canada.

Some of these regions are dominated by one large country (China towers over East Asia, the United States
has a huge weight among the Western Offshoots). To deal with this, we present in this book tables with
data for a sample of the 25 focus countries that together cover a large part of the world’s historical
population. Regional averages are based on all country observations that are available in the Clio-Infra
database for the region concerned. Going back in time, the number of observations is generally declining,
and simple algorithms are used to create a set of consistent regional (and, on that basis, global) estimates.
Usually it is assumed that “missing countries” develop in the same way as countries in the region for which
data are available, and sometimes as countries with a similar economy.

To assess the quality of the historical data, each chapter includes a table that presents our assessment of
the reliability of the statistics used. Data quality is broadly assessed in terms of credibility (the degree to
which the sources of the data can be confidently relied on); accuracy (the extent to which the data are
valid and reliably represent what they purport to measure); and comparability across countries (the extent
to which data from different sources are collected under the same methodology and measure the same
thing). Four classes of data are distinguished:

1. High-quality data are the product of official statistical agencies (national or international) or derived
by techniques that ensure equivalent credibility; this implies that high standards of accuracy are
maintained, and data are collected based on a consistent methodology across countries.

2. Medium-quality data are the product of historical research using the same sources and methods
as applied by official statistical agencies; comparability is deemed to be generally good, but
differences do exist (across countries and over time) that limit comparability.

3. Moderate-quality data result from historical research that relies on indirect data (for example, data
of the proceeds of a tax on production are supposed to reflect the “underlying” output) and
estimates, resulting in some loss of accuracy; also, not all country estimates are based on data
collected with the same methodology.

4. Low-quality data are estimates based on various proxies. There may be significant
inconsistencies between countries or gaps in coverage.

Much effort has been put into making the data comparable in time and space. However, we are aware of
the fact that all data, contemporary and historical, have their weaknesses, and that international
comparison — in particular on the global scale that we are doing here — is a “high risk, high gain” business.
Even contemporary estimates of GDP are not beyond criticism, as regular revisions demonstrate, and
margins or error are getting larger going back in time. We have always tried to collect and compare the
best data available, but as Maddison’s work and the Maddison project demonstrate, this is an on-going
and cumulative process: gradually, rough estimates (which Maddison called “guestimates”) are replaced
by more accurate ones based on more research, and comparisons in time and space help to filter out the
highly implausible ones. This report should therefore not be seen as the endpoint of this kind of research,
as many data will be refined and improved by future work, but as a review of the current state of the
evidence from historical research about long-term trends in well-being in the world economy over the past
200 years.
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Introduction to individual chapters

The first part of the volume deals with between-country inequality. It investigates the aggregate levels of
well-being of each country and compares countries with one another as if they were uniform entities. The
volume opens with a discussion of the new estimates of GDP, the workhorse of all well-being studies.
World GDP per capita increased by a factor of 13 between the 1820s and the 2010s. As the total
population increased seven-fold, total GDP went up by a factor of 90. But this growth was spread very
unevenly over the globe: until about 1950, the rich countries grew faster than the poor ones, resulting in a
huge increase in international income disparities. Maddison based his seminal study of GDP on 1990
purchasing power parities and prices. For 2011, a new dataset of global prices is now available through
the International Comparison Programme (ICP). The chapter investigates the consequences of using these
alternative prices when computing historical estimates of GDP for the years before 1950. It argues that
simply moving from the 1990 to the 2011 price benchmark does not improve estimates for the historical
period, probably due to the greater distance between 2011 and the historical benchmark estimates in the
dataset. The evidence summarised in the chapter suggests that the 1990 benchmark created by Maddison
is probably the best compromise solution for historical estimates, in particular when used in combination
with the 2011 PPPs for the most recent period.

Chapter 3 deals with one of the crucial missing elements in the first How Was Life? report (van Zanden
et al., 20141;). Working hours and time off from work are central to people’s work-life balance. When
considered globally, we observe substantial disparities in working time, with people in some countries
working significantly more than in others. Amongst OECD countries, the working week in manufacturing
has declined dramatically since the 19th century. Full-time workers in manufacturing worked 60 to 90 hours
per week in the 19th century. Today they work roughly 40 hours. In the second half of the 20th century,
the Middle East and North Africa, as well as Sub-Saharan Africa, experienced an increase in working time
in manufacturing. In the case of the Middle East and North Africa, the working week rose to close to
55 hours.

Chapter 4 presents estimates of the value of social transfers. While these transfers typically aim at
addressing various risks that people face during their lives, they also play an important role in mitigating
within-country inequalities. Such efforts were tiny or non-existent until political developments assigned
greater responsibility for addressing more of these risks to the government in the last hundred years. In
1900, no national government transferred more than 3% of GDP via social programmes. This has
increased gradually in most countries, to a level in some of them above 15% in 1970, and to around 30%
today. While initially governments transferred most of these funds to support young people attending
school, gradually the make-up of these transfers has shifted to old-age pensions and support to the elderly.
Since the richest countries tend to have the most developed social programmes, social safety nets tend to
be strongest where they are least needed on social and economic grounds.

Chapter 5 pushes forward the frontier of historical research on within-country economic inequality by
investigating wealth inequality, as measured by the Gini coefficient and by the wealth share controlled by
the richest 10 percent of the population. Different regions of the world have followed different long-term
trends in wealth inequality. While in Western Europe wealth inequality has decreased in the past
two centuries, in the Western Offshoots it increased, a tendency stopped only by World Wars | and Il and
by the troubled times in-between. Despite this difference, one can see a general pattern, with an overall
tendency for wealth inequality to increase during the 19th century, and seemingly during the first decade
of the 20th century. There is no clear correlation between the level of GDP per capita and wealth inequality.

Chapter 6 focuses on inequality in one of the crucial outcomes of economic development, i.e. length of
life. Until 1900, life expectancy in the best-performing countries was limited to 65 years for men and
67 years for women. For men, it then increased to about 72 around 1950, where it plateaued until about
1970, after which it increased gradually to reach its current value of around 82. For women, the increase
was more continuous, although a slight slowdown is visible after 1950, reaching the current value of
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about 87 in the best-performing countries. Throughout the period, women had a higher life expectancy
than men, a gap that reached 13 years in Russia in the 2000s. Inequality in life expectancy, as measured
by the Gini index, is much lower than for income, and has decreased over time with only few exceptions
(Mexico and Egypt in the 2000s and 2010s). Moreover, inequality in life expectancy has changed relatively
little in countries such as India, Indonesia, Nigeria, Argentina, Brazil and Mexico, while it is higher in the
United States compared to other developed countries.

Chapter 7 investigates inequalities in educational attainment, a factor that has crucial importance for
equality of opportunity. The Gini coefficient in the years of schooling of the population declined significantly
over the 19th and 20th centuries. This reduction was caused mostly by the fall in the share of people
without any educational qualification. While the Gini coefficient is a measure of relative inequality (when
the educational attainment of everyone doubles, the Gini coefficient does not change), a measure of
absolute inequality such as the standard deviation highlights the existence of an educational Kuznets’s
curve: whereas initially a rise in education led to more inequality, after a certain point inequality starts to
decrease. While most countries reached this tipping point in the 20th century, other countries are still in
the “rising part” of the curve, implying that they confront a trade-off between stimulating education and
reducing educational inequality.

Chapter 8 investigates gender inequality — a major determinant of well-being for, at least, half of the
population — providing new estimates dating back to 1900 and sometimes earlier. These include new
historical measures of the gender gap in wages and unemployment in the 20th century as well as new data
on the share of female-headed households. While the post-World War Il era has been traditionally seen
as a period of progressive narrowing of gender gaps, the new evidence suggests that progress towards
greater gender equality had started already in the pre-War era.

Chapter 9 discusses perhaps the most important benefit of economic growth — the reduction of extreme
poverty — using a metric (based on the inability to purchase a near-subsistence basket of goods and
services) that overcomes some of the limitations of the traditional 1.9 USD-a-day standard. Based on this
measure, 53% of the world’s population lived in extreme poverty in 1950, which is 23 percentage points
lower than the level in 1820. By 1990, the rate had dropped further to 31%. The fall of extreme poverty
continued in the following years, and by 2018 global extreme poverty had dropped to 10%, with reductions
in India and China as the main drivers. Countries continue to have differing levels of extreme poverty. In
Western Europe and the Western Offshoots, extreme poverty fell below 1% as early as the 1970s. When
considering other world regions, the biggest declines include Russia (from a staggering 98% in 1820 to
2% in 2018) and Japan (where extreme poverty was eradicated by 1975 from levels as high as 95% in
1820). However, by 2018 the absolute number of persons living in conditions of extreme poverty was on
par with that in 1820, at about three-quarters of a billion people.

Chapter 10 pushes the frontier of knowledge about the historical interaction between human activity and
the natural environment by focusing on biodiversity loss. Globally, species populations declined by 36%
to 52% in abundance between 1970 and 2010. But historical records suggest that biodiversity has been
declining at least since 1500, and probably for the better part of the Holocene. A case study reconstructing
biodiversity change in the Netherlands from 1900 onwards based on different assemblages of species
shows a long-term decline in biodiversity between 1900 and 1970 and a patrtial recovery since the 1980s.
Population growth, the intensification of agriculture, pollution and the expansion of infrastructure are
identified as the key human drivers of biodiversity loss in the Netherlands.

The final chapter synthesises the results of the report through two composite indices of well-being. The
first is an overall indicator compiled as the average of the average well-being measures of each country
presented in the current and previous volumes (i.e. a “mean-of-means”). Adding the new average well-
being measures included in this book does not fundamentally change the global picture drawn in 2014:
that there was great progress throughout the 1820-2010 period, which is more evenly distributed across
countries than in the case of GDP per capita. The estimated indices of well-being show less divergence
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than GDP per capita, and therefore smaller global differences, as well as considerable convergence of
large parts of the world (East Asia, Eastern Europe and the Middle East). However, in particular Africa did
lag behind relative to the rest of the world, although well-being there did also increase substantially.

The second is a composite indicator of the within-country measures of well-being inequality (i.e. a “mean-
of-inequalities”), which weights four different inequality measures (inequality of educational attainment, life
expectancy, income and gender). The long-term declines in three aspects (income inequality being the
exception) means that this composite inequality indicator has declined in many parts of the world since
1820, with a stronger reduction in Africa and Asia compared to Western Europe and its Offshoots. The
20th century therefore featured both large improvements of average levels of well-being and massive
reductions in well-being inequality in life expectancy, educational attainment and gender relations. The
decline in income inequality, which characterised the 20th century, lasted only until about 1970, and was
followed by an often dramatic reversal. While we still live in a highly unequal world, where the place of birth
— via the citizen rent — and other non-personal features — gender, race, religion, social class — strongly
affect the choices that people have to lead a better life, this report has identified at least some changes
that point to convergence and reductions of social and economic inequalities.
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Notes

' A focus on well-being inequalities (beyond income), their causes and consequences also features in the
Deaton Review of Inequalities launched by the IFS (Institute for Fiscal Studies) in May 2019
(https://www.ifs.org.uk/inequality/about-the-review/).

2 These capabilities are: (1) life, (2) bodily health, (3) bodily integrity, (4) senses, imagination and thought,
(5) emotions, (6) practical reason, (7) affiliation, (8) other species, (9) play and (10) control over one’s
environment.

3 www.clio-infra.eu.

4 The regions used in this report are those used by Maddison in his own work for the OECD.
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Z The long view on economic growth:
New estimates of GDP

Jutta Bolt, University of Groningen and
Jan Luiten van Zanden, Utrecht University

GDP estimates form the backbone of our understanding of economic
change in the past and the present. This chapter presents and discusses
the results of an update of the Maddison Project, which aimed to
incorporate the results of the 2011 round of the International Comparison
Programme (ICP), and of the efforts of many scholars who have extended
and deepened the work on historical national accounts. A method is
presented to test the reliability of various approaches to back-project
historical time series of GDP, and it is concluded that Maddison’s 1990
benchmark still produces the most plausible results. The implications for
this for the growth of the world economy since 1820 are discussed.
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Introduction

This chapter presents long-term trends in GDP per capita in a global perspective. GDP per capita is both
an important indicator for measuring the economic performance of countries and a crucial driver of
economic well-being. In this chapter, we build on the work by Angus Maddison and the Maddison Project,
and add to the existing work in two ways. First, we include all the new historical national account estimates
that have become available since the publication of How Was Life? in 2014 (van Zanden et al.j1;). Second,
we explore the consequences of using alternative measures of relative price levels for reconstructing the
shape of long-run GDP growth at the global level, developing a way to assess the biases associated with
the different alternatives. Finally, we present and discuss the global trends in GDP per capita since 1820
using all the new historical estimates that are currently available. As will become clear, using an alternative
set of relative prices for reconstructing historical series of GDP per capita has important implications for
our understanding of long-run economic development. This justifies a more in-depth discussion of relative
price estimates and an analysis of the consequences of using different relative price estimates. In doing
so, the structure of this chapter deviates slightly from that of the other chapters in this volume.

In order to compare GDP per capita levels both across countries and over time, it is necessary, first, to
express all countries’” GDP estimates in a common currency and, second, to take into account the
differences in price levels and structures between countries. The original Maddison and Maddison Project
series are based on a single set of cross-country comparisons of relative income levels in 1990 using 1990
Purchasing Power Parities (PPPs). These relative income levels are then projected forwards and
backwards using historical data on the real growth of GDP per capita. Since then, newer and arguably
better Purchasing Power Parity (PPP) benchmarks have become available, most specifically the 2011
benchmark (Deaton, 20112). In this chapter, we compare historical GDP per capita estimates based on
these 2011 PPPs with estimates of relative levels of GDP per capita in the period before 1940 based on
the “traditional” Maddison approach, which makes use of 1990 PPPs. Further, we compare these results
with a third approach, building on the estimates provided by the Penn World Tables (20113;) for the period
from 1950 to the present, linking the historic (pre-1950) time series to the PWT estimates for that year. By
comparing these three approaches with independent benchmarks of relative levels of GDP per capita for
groups of countries in the 19th and early 20th century, we can get an idea of the biases involved in the
three approaches, and of the consequences of using alternative relative prices for our understanding of
long-run global development.

The focus of this chapter is on the consequences of using alternative measures of relative prices for
measuring per capita GDP for the years before 1950. We test various ways of back-projecting historical
estimates of GDP per capita against a dataset of independent benchmark estimates of relative levels of
GDP per capita for the period before 1940. We find that simply moving from the 1990 to the 2011 PPP
benchmark does not improve GDP estimates for the historical period, probably due to the greater distance
between 2011 and the historical benchmark estimates in the dataset. The PWT approach, which uses all
post-1950 PPP benchmark estimates, does not suffer from this bias but does result in a rather high share
of countries with below-subsistence levels of GDP per capita in the earlier years, which is also problematic.
We conclude that the 1990 benchmark created by Maddison is probably the best compromise solution for
historical analysis, in particular when used in combination with the 2011 PPPs for the post-1990 period
and with the various historical benchmark estimates of relative levels of GDP that are available in the
literature. We propose such a hybrid dataset as the best way to use the available information on long-term
economic growth and relative levels of GDP per capita. Moreover, the estimates presented here are used
in the other chapters to analyse the correlation between the other variables presented and GDP per capita,
and the underlying nominal values are, for example, used to estimate the share of social transfers in GDP
in Chapter 4.
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Description of the concepts used

This chapter centres on Gross Domestic Product (GDP) per head of the population for understanding long-
term trends in economic well-being. We also include a discussion of prices between countries, as both the
structure of relative prices and the absolute level of prices are correlated with levels of economic
development. On average, price levels are higher in more developed countries. If these differences are
not taken into account when comparing GDP levels between countries, the output and incomes of
developed countries are overestimated and those of developing countries are underestimated. Finally, we
include a short discussion of historical comparisons of relative income. These direct estimates of past
relative income levels between countries provide benchmarks against which we can compare our GDP per
capita series to get an idea of which relative price levels produce the most consistent historical income
series for a global set of countries.

Gross Domestic Product per capita

There are three basic ways to measure a country’s GDP: as the total income earned by residents in a
country, as the sum total of final expenditures and as the total output of goods and services produced in a
country.

The Income approach to measuring GDP

The income approach to measuring a country’s GDP sums the total income earned by all households and
firms within a country in a given year. This includes incomes received by residents as wages, rents, profits
and interest incomes. Due to the limits of historical information, no adjustments are generally made to
account for income flows accruing to residents from abroad or for income from domestic production paid
abroad.

The Expenditure approach to measuring GDP

The expenditure approach to GDP sums up the total value of all domestic expenditures made on final
goods and services within a country in a given year. This includes consumption expenditure, government
expenditure, investment expenditure and net exports. The expenditures made on final goods and services
equal the incomes received as wages, rents, interest incomes and profits.

The Production approach to measuring GDP

The final method of determining GDP sums the value-added generated from the production of goods and
services within a country in a given year. This method, also known as the Value-added method or the Net
Product method, is based on the production of all sectors in the economy and involves three steps. First,
the gross value of output is estimated for all sectors. Second, the intermediate consumption for each sector,
such as the cost of intermediate inputs used in the production of final output, is derived. Third, net
production is determined by deducting the intermediate consumption from the total gross output.

The construction of historical national accounts relies on all three methods discussed above and combines
various pieces of information to obtain a GDP per capita measure.? Comparing GDP per capita levels both
across countries and over time requires first that the data are expressed in a common currency, and
second that differences in price levels and structures between countries are taken into account.

Relative prices

Price differences between countries are important as, generally, price levels are correlated with levels of
economic development. This means that on average prices are higher in more developed countries, so
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that any currency can buy less of the same good in a developed country than in a developing country. As
the trading of goods makes prices converge between countries, the price differences between developing
and developed countries are typically largest for non-traded goods such as domestic transport, housing
and many services. If these differences are not taken into account when comparing GDP levels between
countries, the incomes of developed countries are overestimated, and those of developing countries are
underestimated.

The original Maddison data are expressed in 1990 constant prices (Maddison, 20034)). In other words, a
benchmark year PPP is estimated for the year 1990, which is used to compute GDP levels for all countries
for that year. From this benchmark year, the GDP per capita series for all countries are extrapolated
(backward and forward) by using volume growth rates of GDP for the countries included in the set. In
practice, Maddison could not always use PPPs based on 1990 relative prices, because many countries
were not covered by the PPP exercise in 1990. To circumvent this problem, he used information from
earlier rounds of the International Comparison Programme (ICP) of the World Bank, or he used estimates
from the PWT or other proxies (Maddison, 2006s)), p. 610. In his final set of estimates (Maddison, 2006s)),
data for 43 countries (representing almost 80% of world GDP at the time) were based on ICP or ICP-
equivalent estimates; those for the other 113 countries (“non-sample”) were based on PPPs from the Penn
World Tables (20113;) and on proxy estimates. The PWT PPPs were, in turn, estimated by Summers and
Heston (1991(6)) based on cost-of-living estimates for expatriates and foreign diplomats.

Since 1990, however, there have been multiple ICP rounds, which have resulted in more up-to-date and,
especially in the case of the 2011 round, more accurate estimates of relative and absolute prices for a
common basket of goods and services. One of the aims of this chapter is to explore whether these more
up-to-date PPP benchmarks also lead to improved long-run comparisons of per capita GDP.

Finally, the most recent version of the Penn World Tables uses a new methodology that no longer relies
on a single PPP benchmark but instead integrates all the official ICP PPP benchmarks that have become
available since 1950 (Feenstra, Inklaar and Timmer, 2015(7]). For example, for 1980 the methodology takes
as the "best” estimate of PPP the value from the ICP round for 1980, while for 2005 it relies on PPPs from
the ICP round of 2005. Income estimates of different countries in a common currency for 1980 and 2005
are then generated based on these two sets of price data.® The GDP per capita series are subsequently
tied to these relative income levels. An advantage of this approach is that it takes into account the relative
price changes between the different benchmark years. The major disadvantage is that the growth rate of
GDP per capita between two benchmarks is determined not only by the national accounts statistics of the
country involved, but also by the differences between the PPPs of earlier and later years. Moreover, this
methodology assumes that all ICP rounds are correct, which may be problematic, especially for the earlier
ones. In this chapter, we explore the implications of using all available PPPs for constructing long-term
GDP series, and analyse how this approach compares to the GDP per capita series based on a single
benchmark PPP, e.g. the 1990 or the 2011 PPP rounds.

Historical GDP Benchmarks

Benchmark studies in this field essentially examine the ratios of incomes or output between two or more
countries in the past. For each country in the comparison, the performance of the economy is measured
in a consistent way for a given year, making it possible to compare levels of GDP per capita across
countries for that year (for example, a benchmark study may compare GDP per capita in Germany, the
United Kingdom and the United States for 1913). We collected the available benchmark studies for the
pre-1940 period (the post-1950 benchmarks are already available in the PWT) and used them to anchor
the estimates of GDP per capita, which were based on back-projections of the 1990 (Maddison, 20034;;
Maddison, 20065;; Maddison, 2007(s;) or 2011 benchmarks.
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Historical sources and data quality

The basis for the GDP per capita series presented in this chapter is the same as for the How Was Life?
report, i.e. sourced directly from the Maddison Project (Bolt and van Zanden, 2020i9)). The present dataset
additionally includes all new historical estimates that have become available since then, as well as
estimates for the most recent years up until 2016. The underlying historical sources for this overview are
the following. For the recent period, national statistical agencies produce estimates of GDP and its
components that are harmonised and standardised by various international organisations (OECD, United
Nations, World Bank), which then feed in secondary datasets such as the Penn World Tables* and the
Maddison dataset. The PPPs used to convert GDP measures (expressed in current prices of a particular
country) into an international standard are derived from the ICP programme organised by the World Bank.®
Historical studies covering the period before 1950 (or before 1913, since some statistical agencies have
done work on the first half of the 20th century as well) use a large variety of sources to reconstruct the
development of national income and product. This includes labour force and production censuses, tax
records, data on international trade, wage and price data from different sources, etc.

In general, the accuracy of GDP estimates decreases going back in time with the declining availability of
modern statistical sources. But, as explained earlier, historians use a broad range of sources (on the total
output of the economy, total expenditures and total income earned) as pieces in a large jigsaw puzzle:
historians almost never have all the pieces, but quite often they have enough to get a good picture of the
economy concerned.

For the recent period, the most important new work included in the dataset is Harry Wu'’s reconstruction of
Chinese economic growth since 1950, which produces state-of-the-art estimates of GDP and its
components for this country (Wu, 20141q)). Given the large role that China plays in any reconstruction of
global economic development, this is a major addition to the dataset. Moreover, as we shall see below,
these revised estimates of GDP growth are in general lower than the official estimates produced by the
Chinese Statistical Office. Lower GDP growth between 1952 and the present, however, substantially
increases the estimates of the absolute level of Chinese GDP in the 1950s (given the fact that their absolute
level is determined by a benchmark in 1990 or 2011) (see also Figure 2.3). We will revert to this point
below.

Most of the other additions to the Maddison Project dataset relate to the period before 1914 (Table 2.1).
Again, important new work has been done for China, in particular by Broadberry, Guan and Li (201811))
and Xu et al. (201612)). It is reassuring that these two independent teams of scholars who set out to quantify
Chinese economic growth before 1900 produced very similar estimates, showing a strong decline (by
about one-third) of GDP per capita in the 18th century and quasi-stability in the 19th century.

As is clear from this overview, historical research — in particular work on the early modern period (1500-
1800) — is producing new time series of per capita GDP, often making use of indirect methods to estimate
its long-term development. The “model” for making such estimates — based on the links between real
wages, the demand for foodstuffs and agricultural output, as developed by Malanima (201113), (Alvarez-
Nogal and De La Escosura (2013147) and others — has now also been applied to Poland (Malinowski and
van Zanden, 201715)), Spanish America (Arroyo and van Zanden, 2016}1¢) and France (Ridolfi, 2016[17).
A detailed overview of these new estimates is provided by Bolt and van Zanden (2020y9)).
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Table 2.1. New GDP estimates integrated into the Maddison Project Database

Country Period Source
Bolivia 1846-1950 Herranz-Loncan and Peres-Cajias (2016y1g))
Brazil 1850-1899 Barro and Ursua (20081g))
Chile 1810-2004 Diaz, Luders and Wagner (200720;)
Cuba 1902-1958 Ward and Devereux (2012p1))
Cuba 1690-1895 Santamaria Garcia (2005p2))
Mexico 1550-1812 Arroyo and van Zanden (2016p1¢))
Latin America Mexico 1812-1870 Prados de la Escosura (2009p3))
Mexico 1870-1895 Bertola and Ocampo (2012p4))
Mexico 1895-2003 Barro and Ursua (2008}19)
Panama 1906-1945 De Corso and Kalmanovitz (2016p2s))
Peru 1600-1812 rroyo and van Zanden (20161s))
Peru 1812-1870 Seminario (2015p))
Uruguay 1870-2014 Bértola (2016p7)
Venezuela 1830-2012 De Corso (2013ps))
England 1252-1870 Broadberry et al. (2015p9))
Finland 1600-1860 Eloranta, Voutilainen and Nummela (201630)
France 1250-1800 Ridolfi (2016p17))
Holland 1348-1807 an Zanden and van Leeuwen (2012;31))
Italy (north) 1310-1871 Malanima (201113))
Norway 1820-1930 Grytten (2015(32)
Europe Poland 1409-1913 Malinowski and van Zanden (201715))
Portugal 1530-1850 Palma and Reis (201933)
Romania 1862-1995 Axenciuc (2012p34)
Spain 1850-2016 Prados de la Escosura (20173s))
Sweden 1300-1560 Krantz (20173
Sweden 1560-1950 Schén and Krantz (2015p7)
Switzerland 1850-2011 Stohr (20163e7)
United Kingdom 1700-1870 Broadberry et al. (2015p9)
People’s Republic of China 1952-2008 Wu (2014107)
People’s Republic of China 1661-1933 Xu et al. (2016y12)); Broadberry, Guan and Li (2018j11))
India 1600-1870 Broadberry, Custodis and Gupta (2015;39))
Japan 724-1874 Bassino et al. (20180
Asia Japan 1874-1940 Fukao et al. (2015p1)
Korea, Republic of 1911-1990 Cha et al. (2020u2)
Korea, DRP of 1911-1940; 1990-2015 Cha et al. (2020y2))
Malaysia 1900-1939 Nazrin (2016pu3)
Turkey 1500-1820 Pamuk (2009u4))
Singapore 1900-1959 Sugimoto (2011ps))
Syria 1820, 1870, 1913, 1950 Pamuk (2006¢))
Lebanon 1820, 1870, 1913, 1950 Pamuk (2006¢))
Jordan 1820, 1870, 1913, 1950 Pamuk (2006¢))
Middle East Egypt 1820, 1870, 1913, 1950 Pamuk (2006¢))
Saudi Arabia 1820, 1870, 1913, 1950 Pamuk (2006p¢))
Iraq 1820, 1870, 1913, 1950 Pamuk (2006¢))
Iran 1820, 1870, 1913, 1950 Pamuk (2006¢))
Africa Cape Colony/ South Africa 1700-1900 Fourie and van Zanden (2013p7)

The quality of the National Accounts estimates made by official statistical agencies is in general high
(Table 2.2). However, some problems do remain even for the most recent period. Regular revisions of
GDP estimates by these agencies — the result of new information and/or revisions of the internationally
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accepted System of National Accounts (SNA) — sometimes result in breaks in historical time series that
limit comparison in time and space. The quality of the official GDP statistics, in turn, is related to the quality
of censuses and, more generally, to the capacity of the state to register and “monitor” the population and
its economic activities. In particular new, relatively weak states may be unable to produce state-of-the-art
estimates of national accounts, or may have an incentive to underestimate their economic performance,
for example, to qualify for certain forms of international aid.

Moreover, as will be discussed below, international comparisons are constrained by the limitations of the
PPP approach and of the various ICP rounds. Modern statistical work in this field began on a global scale
in the 1950s. Almost all estimates for the period before the 1940s are the result of historical research in
this area, which began in earnest in the 1950s. The classification of the quality of the historical GDP
estimates presented in Table 2.2 is subjective, based on what is known about available sources and
studies (for a recent overview see Bolt and van Zanden (2014ps))). Most problematic are the estimates for
sub-Saharan Africa, which, with the exception of the estimates for South Africa, are highly speculative for
the pre-1950 period and, also, comparatively weak for the second half of the 20th century. Western Europe,
the Western Offshoots and Japan have the highest quality data for the 19th century.

Table 2.2. Quality of the sources of GDP data by decade and world region

Western Eastern Western Latin America and Sub- Middle East East South and
Europe Europe Offshoots Caribbean Saharan and North Asia Southeast Asia
Africa Africa
1820 3 4 3 4 4 4 3 4
1870 2 3 3 3 4 4 3 4
1920 2 3 2 3 4 3 3 3

1950 1 1 1 1 1 1 1 1
1970 1 1 1 1 1 1 1 1
2000 1 1 1 1 1 1 1 1

Note:1. High quality: the product of official statistical agency (national or international); 2. Medium quality: the product of economic-historical
research using the same sources and methods as applied by official statistical agencies; 3. Moderate quality: economic historical research, but
making use of indirect data and estimates; and 4. Low quality: estimates based on a range of proxy information. In case of multiple sources, the
lowest quality source is given.

Long-run global developments in per capita GDP: Comparing the three
approaches

In this section we compare three different long-term GDP series, each one based on different estimates of
relative prices. The baseline series is the one included in the original Maddison Project, integrated with the
new historical estimates that have become available since 2014. These series are based on the 1990
PPPs, extrapolated backwards and forwards using official national accounts GDP growth rates, in a similar
fashion to Maddison (20034;) and the Maddison Project 2013 update (Bolt and van Zanden, 2014us)).

The first alternative series is based on the latest PPP estimates produced by the ICP for 2011 (World Bank,
20149)), extrapolated backwards and forwards using the same GDP growth rates (derived from SNA) as
for our baseline series using the 1990 benchmark. The second alternative series uses the Penn World
Tables approach for the series between 1950 and 2016, extrapolated backwards from 1950 using the
national accounts GDP growth rates.
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This provides us with three PPP-based estimates of GDP per capita: the first one expressed in 1990 USD
using 1990 constant prices; the second one expressed in USD using 2011 constant prices; and the third
one expressed in USD using constant prices from the first available benchmark for each country (which
varies between individual countries).

The difference between the series using the 1990 PPP and the series using the 2011 PPP is essentially a
level shift in GDP estimates. For example, for those countries that experienced an increase in prices
between 1990 and 2011 vis-a-vis the United States, the original GDP series in nominal prices produced
by the statistical agency of each country have been divided by the higher relative prices in the 2011 PPP
series, leading to a lower level of real GDP relative to the United States. And for those countries that have
experienced a decrease in prices during that period relative to the United States, GDP estimates shift
upwards. In a similar fashion, we can compare the series based on 1990 PPPs and the PWT series using
multiple PPP benchmarks. For those countries that experienced an increase in prices relative to the United
States between the first benchmark available for that country and 1990, the level of real GDP relative to
the United States for the first benchmark was higher than their relative GDP in 1990. This leads to a
reshuffling of the level of historical GDP series for various countries.

One way of presenting this comparison is by looking at the consequences of making use of the two
benchmarks (2011 and 1990) for the historical GDP estimates (Figure 2.1).

Figure 2.1. GDP per capita in various years based on Maddison 1990 and ICP 2011 PPPs

Values in 2011 US dollars
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Note: The original GDP per capita values based on Maddison's 1990 PPPs have been converted to 2011 US dollar values (to make the numeraire
comparable) by multiplying all observations by 1.59, which corresponds to US inflation between 1990 and 2011. Darker dots standing out from
the general pattern: Angola (2011); United Arab Emirates (2011); Burundi (2011); Bahrain (2011); Cuba (2011, 1820, 1870, 1913); Iraq (2011,
1820, 1870, 1913); Kuwait (2011); Liberia (2011); Libya (2011); Mozambique (2011); Oman (2011); Qatar (2011); Somalia (2011); Algeria
(1820); North Korea (1820, 1870, 1913); Syria (1820, 1870, 1913). Blue dots are all the remaining countries.
Source: Bolt and van Zanden (2020)), “Maddison style estimates of the evolution of the world economy. A new 2020 update”, Maddison Project
Working paper 15.

StatLink =i=m https://stat.link/rag2bd
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The most notable differences between the two estimates relate to the oil-rich countries in the Middle East
(Qatar, Kuwait, United Arab Emirates, Bahrain, Oman, Saudi Arabia, Irag and Syria), highlighted with
darker dots in Figure 2.1, whose GDP per capita increases significantly when switching to the 2011
benchmark. This may reflect limits in the Maddison 1990 estimates. These countries were included in the
“non-sample” group in the original Maddison database, as they were not covered by the ICP rounds
underlying Maddison’s 1990 PPP calculations. The price estimates for 1990 used by Maddison (based on
information on the prices paid by expatriates in different countries) probably overestimated the actual
prices in these countries, and hence underestimated their GDP levels. However, the shift of the GDP levels
of the Gulf states may also reflect the strong increase in the relative price of oil between 1990 (when oil
prices were rather low) and 2011 (when they peaked), which drove up the relative income levels of these
countries. Extrapolating the 2011 GDP levels back into the past, on the basis of the estimated GDP growth
rates of these countries, may therefore result in implausibly high incomes in earlier periods, as shown in
Figure 2.1. According to this combination of data (the 2011 PPPs and the estimated growth rates of GDP
per capita), Iraq would be the wealthiest country in the world in 1820 (and close to that position in 1870),
which is implausible. Other notable outliers are, for 1820, 1870 and 1913, Korea (PRK), the Palestinian
territory and Lebanon; and Angola, Mozambique, Uzbekistan and Armenia for 2011.

Comparing the 1990 GDP benchmark estimates to the multiple benchmark estimates based on the PWT
approach, we find that most countries are located very close to the 45-degree line for all years analysed
(Figure 2.2). Notable outliers for 1820, 1870 and 1913 are Argentina and Cuba. For Cuba, the benchmark
value of GDP per capita based on the 1990s PPP estimate is around one-third of the level based on the
PWT approach. In contrast, for Argentina the benchmark GDP level based on 1990 PPPs is around
three times larger than the one based on the PWT approach. Likewise, GDP per capita in Syria and Iran
are also much higher using the 1990 PPPs compared to the PWT approach.
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Figure 2.2. GDP per capita in various years based on Maddison 1990 and the multiple benchmark
(PWT) approach

Values in 2011 US dollars
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Note: Values in 2011 USD. Darker dots standing out from the general pattern: Angola (2011); United Arab Emirates (2011); Burundi (2011);
Bahrain (2011); Cuba (2011, 1820, 1870, 1913); Iraq (2011, 1820, 1870); Kuwait (2011); Liberia (2011); Libya (2011); Mozambique (2011);
Oman (2011); Qatar (2011); Somalia (2011); Argentina (1820, 1870); Algeria (1820, 1870, 1913); Russia (1913).

Source: Bolt and van Zanden (2020)), “Maddison style estimates of the evolution of the world economy. A new 2020 update”, Maddison Project

Working paper 15.
StatLink sa=ra https:/stat.link/bOGown

The first test: Subsistence income

One of the implications of moving from PPPs in 1990 prices to PPPs in 2011 prices is that estimates of
subsistence income change. With the 1990 price levels, subsistence income was between USD 350 and
400 per year (Maddison, 2003p)). The poverty line therefore was equal to around USD 1 a day, as reflected
in the first international poverty line set in 1990 by the World Bank at USD 1.01 per day using 1985 PPPs,
later updated to USD 1.08 per day using the 1993 PPPs (Ravallion, Datt and van de Walle, 1991s0;; Chen
and Ravallion, 200151)). When using other relative prices, this level of subsistence income changes. In
2015, the World Bank moved to a threshold for extreme poverty of USD 1.90 a day (or USD 694 per year)
based on the 2011 PPPs.

The effects of using alternative PPPs instead of the original Maddison estimates are most notable for
countries that experienced substantial price changes relative to the United States between the benchmark
years. China is a case in point. According to the 2005 PPPs, prices for China had increased so much since
1990 relative to those in the United States that its level of GDP per capita was around 40% lower than the
level based on earlier price estimates (Deaton and Heston, 2010s2;; Feenstra et al., 2013s3)). This led to
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implausibly low historical GDP estimates for China, given that the original Maddison’s estimates were
already very close to subsistence around 1950 (Maddison, 2007 s)).

In the years since the release of the 2005 PPPs, a consensus arose about the shortcomings of the 2005
ICP round, most of which were corrected in the 2011 ICP round. Still, prices in China relative to the United
States were substantially higher in 2011 compared to 1990, which lowers China’s PPP-adjusted GDP per
capita in 2011 by 23%. In this chapter, we have updated China’s GDP estimates of the Maddison Project
based on Wu (20141q)), which show lower GDP growth between 1952 and 2011 than the previous (official)
estimates. Extrapolating backwards from this lower 2011 base using these lower growth rates leads to
plausible historical income estimates for each alternative benchmark PPP (1990, 2011 and the multiple
benchmark approach) — see Figure 2.3. The 2011 PPP benchmark gives a much lower level of GDP per
capita due to the rapid increase in prices over the recent period, but never falls substantially below
subsistence for earlier periods. The PWT approach leads to similar results as the 2011 benchmark for the
most recent years, but its estimates for China are closer to the 1990 benchmark results for earlier years.

Figure 2.3. Historical series of GDP per capita for China using alternative benchmark PPPs
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Note: The absolute line for extreme poverty line is based on the current World Bank poverty line of $1.90/day in 2011 USD.
Source: Bolt and van Zanden (2020)), “Maddison style estimates of the evolution of the world economy. A new 2020 update”, Maddison Project
Working paper 15.

StatLink S=r https:/stat.link/48injw

Looking more broadly into subsistence incomes, the original Maddison Project dataset includes
184 observations of GDP per capita below the subsistence level of USD 400 per year (out of
17 872 observations, i.e. 1% of the total). Most of these relate to countries in times of civil war such as
Afghanistan, Liberia, Burundi and the Democratic Republic of Congo. When moving to the 2011 PPPs, the
poverty line becomes USD 694, and the number of GDP per capita estimates below subsistence increases
to 312 (1.8% of the total). Using the multiple benchmark method developed by PWT, the number of
observations below subsistence increases even more, to 386 (2.6%), and this includes countries such as
Peru during substantial parts of the 19th century, Egypt and Chile in 1820, and Korea during most of the
period. Because of the high quality of the GDP series for some of those countries (the Peruvian historical

HOW WAS LIFE? VOLUME Il © OECD 2021


https://stat.link/48injw

40 |

series, for example, is one of the best available), concerns arise about the quality of their earlier
benchmarks, which may explain — in combination with the available time series of GDP per capita — these
very low levels of GDP per capita. The main problem of the multiple benchmark method used by the PWT
is that the historical GDP series are linked to the earliest available benchmark of the ICP (of 1960 or 1970
for example). This may, in view of the further development of the ICP Project, have been rather crude,
therefore implying lower quality benchmarks and implausibly low historical estimates of GDP per capita for
some countries.

Analysing the accuracy of backward projections through comparisons with historical
GDP benchmarks

Even though the effect of the new relative prices on the level of GDP per capita is, for some countries and
regions, substantial, this does not necessarily mean that the view of past living standards provided by
different methods completely changes, as that view depends largely on relative income levels, i.e. how
well off certain countries were compared to other countries in the same year. So another way to assess
how plausible the three approaches are is to calculate relative levels of GDP per capita for different
countries for the years for which independent GDP benchmark estimates are also available. This
comparison also addresses an often-heard criticism of the work by Maddison, i.e. that his dataset keeps
relative and absolute levels of real GDP constant at the level of the base year 1990. In reality, prices
change over time, and these changes in relative prices lead to biases in measured levels of GDP per
capita; the longer the time period considered, and the larger the changes in relative prices, the more
problematic an approach based on keeping prices constant would be. This criticism has resulted in various
attempts to reconstruct the (implicit) PPPs for historical periods (Prados de la Escosura, 2000;s4)) or to use
alternative proxies of the economic well-being of nations, such as real wages.

In this section we analyse the backward projections of the three approaches (i.e. making use of the 2011
PPP, the 1990 PPP and the multiple benchmark PPPs, respectively) to see which method results in the
best “predictions” of relative income levels in the 19th and early 20th century, but also to find out how large
are the biases of the Maddison approach. In other words, do the critics have a point, or do these changes
in relative prices cancel out in the long run?

For this analysis, we collected all the independent historical comparisons of GDP per capita levels between
sets of countries that are available in the literature. For all of these independent benchmarks, we calculated
relative GDP per capita for the same countries and years from the time series using the three different
methods. Figure 2.4 shows that the R? in panel A (1990 PPP benchmark) is 0.65, whereas the fit for both
the 2011 PPP benchmarks (panel B) and multiple benchmarks (panel C) is much lower, with an R? of
approximately 0.57. It appears that the 1990 benchmark produces better fit historical GDP estimates than
the other two approaches.
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Figure 2.4. Comparing GDP per capita estimates based on the three PPP approaches with
independent benchmarks
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Note: Points represent the ratio of GDP per capita of two countries measured using an independent benchmark and one of the ICP benchmarks
(1990 (panel A), 2011 (Panel B), or multiple ICP benchmarks (Panel C)).

Source: Bolt and van Zanden (2020y), “Maddison style estimates of the evolution of the world economy. A new 2020 update”, Maddison Project
Working paper 15.

StatLink Sa=r https:/stat.link/a6if97

Additionally, we also gathered alternative estimates of relative levels of GDP per capita in the 19th and
early 20th century that are based on an econometric (indirect) method used by Prados de la Escosura
(2000;541). We compared these indirect estimates with our estimates of GDP per capita based on the three
approaches described above, in a similar fashion as we did with the direct benchmarks. The results of
these comparisons are very similar — see for details Bolt and van Zanden (2020(g). The 1990 PPPs and
the multiple benchmarks are quite close and compare favorably to the results for the 2011 PPPs.

The conclusion is that simply moving from the 1990 to the 2011 PPPs benchmark does not improve GDP
estimates for the historical period, probably due to the greater distance between 2011 and the historical
year under review. The PWT approach, which uses all post-1950 benchmark estimates, does not suffer
from this bias, but does result in a rather high share of countries with below-subsistence levels of GDP per
capita over a prolonged period of time, which is problematic. The idea of a subsistence minimum is that
people cannot survive if their income is below this threshold, so a country can fall below this minimum for
one or two years (during a famine, for example) but not permanently or for long periods. An explanation of
these results is that the PPP benchmarks are probably subject to two changes: both the quality of the
PPPs and the coverage of the various ICP rounds are improving over time, but the distance from the
“historical” period is increasing as well, resulting in more biases due to changes in relative prices. It follows
that both a “perfect” but “distant” benchmark such as 2011, and the “imperfect” but “early” benchmarks
used by the multiple benchmark method, have sizeable biases, and that the 1990 benchmark created by
Maddison may well be the best compromise solution. It certainly produces the best results in terms of the
two tests carried out in this chapter: first, it predicts historical benchmarks rather well (almost as well as
the PWT approach) and, second, it does not result in a high share of countries with an implausibly low
(below-subsistence) GDP per capita level. This assessment leads to the conclusion that the best way
forward is to stick to the 1990 benchmark for the overall architecture of the Maddison dataset.
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The dataset presented in this chapter, however, departs in a number of respects from the Maddison
approach. There is, to begin with, no doubt that the 2011 PPPs and the related estimates of GDP per
capita reflect the relative levels of GDP per capita in the world economy better than the combination of the
1990 benchmark and growth rates of GDP according to the national accounts. Hence, we adapted the
growth rates of real GDP per capita in the period 1990-2011 to get a close fit between the two (1990 and
2011) benchmarks. Data on GDP growth after 2011 in the current dataset are based exclusively on the
growth rates of GDP according to national accounts (but in the future this might be changed when new
PPPs become available). A second change, i.e. developing a crude way to incorporate the available
historical GDP benchmarks, is described below.

Incorporating important historical benchmarks of GDP per capita

Having collected all available GDP benchmarks (i.e. historical comparisons of GDP per capita between
pairs of countries), it makes sense to use the information contained in them. We have therefore used the
historical benchmark estimates to fine-tune the dataset for the pre-1940 period. When the quality of the
benchmark was considered good, and the difference between the backward projected estimates based on
the 1990 benchmarks was larger than 10%, we corrected the time series of GDP growth rates to fit the
benchmark. It turns out that, when the Maddison 1990 benchmark is used, most historical benchmarks
collected for this chapter do not show differences of more than 10% between the backward projections of
the historical series, so the number of modifications is limited.

The most important correction concerns the US/UK comparison. The conventional picture, based on the
original 1990 Maddison estimates, indicated that the US overtook the UK as the world leader in the early
years of the 20th century. This was first criticised by Ward and Devereux (2003(s5)), who argued based on
alternative measures of PPP-adjusted benchmarks between 1870 and 1930, that the United States led the
United Kingdom in term of GDP per capita already in the 1870s, see Figure 2.5. This conclusion was
criticised by Broadberry (2003s61). New evidence however also suggests that the overtaking by the United
States indeed already happened in the 19th century (Lindert and Williamson, 201557). This is also
confirmed by direct benchmark comparison of the income of both countries for the period 1907-09 (Woltjer,
2015(sg)). This shows that GDP per capita for the United States in those years was 26% higher than in the
United Kingdom (Woltjer, 2015ss)). We have used this benchmark to correct the GDP series of the two
countries. Projecting this benchmark into the 19th century with the series of GDP per capita of both
countries results in the two countries achieving parity in 1880, see Figure 2.5. This is close to Prados de
la Escosura’s conjecture based on his short-cut method (Prados de la Escosura, 2000(s4)) and even closer
to the Lindert and Williamson (2015s7)) results.
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Figure 2.5. GDP per capita in the United States relative to the United Kingdom, 1850-1950
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Note: WD: Ward and Devereux (2003); Wo: Woltjer (2015); Bl: Broadberry and Irwin (2003); Ro: Rostas (1948); Br: Broadberry (2003).
Source: Bolt and Van Zanden (2020yg)), “Maddison style estimates of the evolution of the world economy. A new 2020 update”, Maddison Project

Working paper 15.
StatlLink Si=m https://stat.link/dbnkdc

Changing the US/UK ratio on the basis of the new research by Woltjer (2015;sg]) raises the question of
which country’s GDP estimates should be adapted. In the current PWT approach, the growth of GDP per
capita in the United States is the anchor for the entire system. For the 19th century, however, it is more
logical to take the United Kingdom as the anchor, because it was the productivity leader, and because
most research focused on creating historical benchmarks takes the United Kingdom as the reference point.
We have therefore adapted the US series for the period 1908-50 to fit the 1907-09 (Woltjer, 2015yss))
benchmark. The reason for selecting this period is that there are doubts about the accuracy of price
changes and deflators for this period, which was characterised by two big waves of inflation (during the
two World Wars) and by large swings in relative prices and exchange rates (as documented in the detailed
analysis by Stohr (2016y3s)) for Switzerland). Future research will have to assess whether this choice is

justified.
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Table 2.3. Main highlights of trends in GDP per capita, regional estimates

Western Eastern Western Latin America East South and Middle East Sub- World
Europe Europe Offshoots and Carribean Asia Southeast and North Saharan
Asia) Africa Africa

1820 2307 818 2513 953 1089 929 974 800 1174
1830 2384 942
1840 2580 907
1850 2678 985 3474 1081 900 929 1000 800 1225
1860 3034 1358 4214 1588
1870 3301 1575 4 647 1319 989 850 1165 800 1498
1880 3585 1886 6019
1890 4079 2204 6481 1673 951
1900 4724 2700 7741 1751 1086 994 1300 850 2212
1910 5135 2283 9355 21% 1143
1920 4884 1343 9741 2331 1160 1117 900 950 2241
1930 6409 2464 10 297 2700 1273 1299 1600
1940 7185 3209 11621 3024 1361 1235 2146 1100 3133
1950 7263 4082 14773 3713 1122 1070 2393 1323 3351
1960 10 974 5779 17472 4751 1735 1295 3110 1574 4 386
1970 16 161 8241 23210 6286 3042 1546 4 801 1958 5952
1980 20950 9933 28787 8728 4212 1897 6742 2026 7233
1990 25440 10 344 35619 8132 6121 2574 6435 1801 8222
2000 32 536 8 986 44 329 10 225 8 164 3437 9640 1981 9915
2010 37318 17 021 48 090 13453 12 853 5367 16716 3156 13179
2016 38 511 19 446 51668 14090 15698 6991 18010 3491 14700

Note: All estimates expressed in 2011 USD.
StatLink Sa=r https:/stat.link/j73ntz
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Table 2.4. Main highlights of trends in GDP per capita, 25 major countries
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GBR NLD FRA DEU ITA ESP SWE RUS POL AUS CAN USA ARG BRA MEX KEN NGR ZAF CHN JPN IND IDN THA
1820 3306 3006 1809 1572 2665 1600 1415 818 826 1441 2674 1591 867 1007 1188 1070 1317 827 909
1830 3550 3038 1898 2657 1468 942 1352 1594 3039 822
1840 4018 3623 2276 2711 1568 907 2190 1852 3319 1173 883
1850 4332 3779 2546 2276 2611 1706 1715 985 3148 2120 3632 1994 867 1054 1042 858 1436 947 724
1860 5086 3840 3016 2613 2573 1930 1941 1358 4613 2313 4402 2160 991 921 1294 819
1870 5829 4422 2990 2931 2826 1809 2144 1575 5217 2702 4803 2340 1084 1046 1286 945 1580 850 810 969
1880 5997 4666 3379 3174 2796 2520 2359 1886 6830 2895 6256 2557 1058 2294 1041
1890 6845 5078 3787 3870 2974 2463 2606 1380 2204 7106 3790 6665 3851 1084 1568 1830 964 1854 931 1030 1250
1900 7594 5306 4584 4758 3264 2676 3320 1906 2700 6397 4640 8038 4583 874 1822 1494 972 2123 955 1151
1910 7718 6030 4726 5337 3829 2823 4053 2149 2694 8305 6481 9637 6092 990 2240 1835 2317 1111 1264
1920 7017 6727 5144 4457 3789 3244 4788 917 3000 7597 6154 10153 5536 1242 2552 2974 1012 1409
1930 8673 8931 7224 6333 4631 3923 6755 2308 3178 7504 7669 10695 6503 1350 2233 2252 1012 3334 1157 1704
1940 10928 7701 6443 8612 5099 3170 7739 3417 9828 8557 12005 6633 1610 2560 3419 4882 1093 1766
1950 11061 9558 8266 6186 5582 3464 10742 4529 3900 11815 11622 15240 7949 2236 3510 1038 1200 4041 799 3062 987 1280 1302
1960 13780 13209 11792 12282 9430 5037 13849 6288 5125 14013 13952 18057 8861 3398 4723 1157 1307 4847 1057 635 1200 1613 1718
1970 17162 19075 18187 17277 15492 9511 20269 8886 7058 19166 19207 23958 11639 4635 6873 1458 1744 6448 1398 15484 1384 1882 2700
1980 20612 23438 23537 22497 20959 14008 23809 10245 9149 22972 25784 29611 13080 8249 9929 1675 2080 6998 1930 21404 1495 2981 4071
1990 26189 27515 28129 25391 26003 19215 28068 10989 8150 27373 30082 36982 10254 7842 9699 1780 1773 6111 2982 29949 2087 4007 7385
2000 31946 37900 33410 33367 32717 26995 34203 8194 12732 36603 36943 45886 14369 9834 12613 1915 2145 7583 4730 33211 2753 5384 9627
2010 34754 43812 36087 41110 34766 31786 42635 16345 20609 45400 41209 49267 18980 14216 14697 2580 4905 11319 9658 35011 4526 8386 13344
2016 37334 45600 37124 44689 33419 30110 44659 18635 24838 48845 43745 53015 18875 13873 16133 3169 5360 121390 12569 37465 6125 10911 15454

Note: All estimates expressed in 2011 USD.
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The world in 1820

The new estimates allow us to draw a more accurate picture of the world economy at about 1820, and also
of the process of divergence in economic development before that year, of which we see the results as
reflected in disparities in 1820 (). 1820 is the first year for which we can estimate levels of GDP per capita
for all major regions in the world (but those for sub-Saharan Africa are still very weak). There were already
sizable differences in GDP per capita between regions in 1820: the real GDP per capita in Western Europe
and the Western Offshoots was three times that of Eastern Europe or sub-Saharan Africa, and the rest of
the world was also quite close to this latter level. This gap, which is even larger when we compare the
most advanced countries (the United Kingdom and the Netherlands) with the rest of the world, is (first and
foremost) the result of the economic growth that preceded the Industrial Revolution in the North Sea region,
where GDP per capita tripled between 1347 and 1820 due to a more or less consistent process of (slow)
economic growth. On the other hand, the most advanced parts of the world in 1200 or even 1500 — China,
India and the Middle East in particular — showed long-term stagnation and even decline in the centuries
leading to the Industrial Revolution. In Asia, only Japan witnessed a process of slow GDP growth similar
to that of Western Europe. In Latin America, real GDP increased from the 16th century onwards — mainly
due to the dramatic decline of the population, but also thanks to the import of new crops and livestock —
but some of these gains disappeared after 1750, when the population began to increase again. This early
divergence in per capita GDP between Europe and Asia has been the topic of a fierce debate, the central
question being whether the level of economic development in China (and India and Japan) before
industrialisation was comparable to Western Europe (Pomeranz, 2002;s5). New research by Bolt and van
Zanden (2014ps), however, clearly indicates that GDP per capita in Western Europe was much higher
than in the rest of the world already in 1820, and given the size of the difference, predates the Industrial
Revolution.

At the same time, there existed in 1820 substantial differences in levels of GDP per capita within Western
Europe itself. The richest country in 1820 was the United Kingdom with around USD 3 300 in 1820; the
poorest country was Finland, with around USD 1 300 per capita. North America (with a GDP per capita of
almost USD 2 700 in the United States) and the southern cone of Latin America (with GDP per capita of
USD 1 500 in Argentina and USD 1 800 in Uruguay) came very close to the Western European average
of USD 2 300 (or even surpassed it, as in the case of the United States). GDP per capita for Latin America
as a whole, at around USD 650, was much lower. The other main southern hemisphere countries
experienced GDP per capita levels that were clearly above subsistence: the average GDP per capita for
the Cape Colony in 1820 was about USD 1 500; in Australia this was much lower, at around USD 800.

Developments since 1820

Over the past two centuries the world has witnessed a spectacular growth of GDP and production capacity.
On a global scale, GDP per capita has risen 12.5-fold since 1820 (Table 2.3). The average level of global
GDP per capita almost doubled in the 19th century (from USD 1 174 in 1820 to USD 2 212 in 1900). GDP
growth then accelerated in the 20th century: the next doubling of per capita GDP took about 60 years
(1900-60), and a similar doubling between 1960 and 2000 happened in (slightly less than) 40 years.

In the long run, all countries and world regions saw their levels of real GDP per capita rise, as Table 2.3
and Table 2.4 demonstrate. Comparable GDP data on Africa are so scarce that it is difficult to draw any
general conclusions (the sub-Saharan Africa estimates for the 19th century presented in Table 2.1 relate
only to South Africa and are therefore unrepresentative for the region as a whole). During the 20th century,
and in particular after 1950, all parts of the world show real, sometimes accelerating GDP growth. The
1950s and 1960s were the years with the most rapid economic growth worldwide, mainly because many
countries managed to catch up (or started to catch up) with the United States. After 1970, and to be more
precise after 1973, economic growth often decelerated (see Table 2.5), which partly reflects the end of
catching up for Western European countries, where US levels of productivity had been achieved. Declines
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in material standards of living over longer time periods are exceptional for the post-1950 period; the most
extreme case was the result of the dismantling of the centrally planned economies in the USSR and
Eastern Europe in the early 1990s, causing GDP per capita in the former USSR to fall by about one-third
between 1990 and 2000. But other regions also experienced disappointing developments during those
years. Sub-Saharan Africa, for example, had its “lost decades” during the 1980s and 1990s, and the growth
performance of Latin America was also quite poor during these first decades of “globalisation”.

East Asia, and to a lesser extent, South and Southeast Asia, were the most dynamic parts of the world
economy since the 1960s, although even this part of the world knew exceptions; Japan, after catching up
in the 1980s, switched to a very slow growth path in the 1990s (but still, in 2018, has a GDP per capita that
is 20% higher than in 1990).

As described by Maddison (2003y4;), world leadership in terms of GDP per capita and labour productivity
has changed only a few times. The Netherlands was the productivity leader in the 17th and 18th century,
until the United Kingdom took over world leadership after about 1780. The United Kingdom, in turn, was
surpassed by the United States between 1870 and 1880, as discussed earlier, both in terms of productivity
and GDP per capita. During this period, the United States became increasingly more productive compared
to the rest of the world, including Europe. As a result, the Transatlantic productivity gap widened
substantially between 1900 and 1950, and Western Europe started to catch up only after 1950. A gap in
GDP per capita between the United States and Western Europe persisted, however, which is partly due to
higher levels of labour force participation and working hours in the United States (see Chapter 3 on working
hours).

Up to now, the focus of our attention has been the average GDP per capita of the world population. There
is, however, another way of measuring global GDP growth, i.e. by estimating the average growth rate of
GDP per capita experienced by the world’s population. In the first case (the series we have been discussing
so far), countries’ GDP growth rates are weighted according to their share in global GDP. In the second
series, the growth rates of GDP per capita are weighted according to the share of a country’s population
in the world total. The latter series, in a way, measures the average rate of GDP growth experienced by
the “average” world citizen. When rich countries grow more rapidly than poor countries, the GDP-weighted
world series records faster growth simply because rich countries account for a large share of world GDP.
Conversely, when poor countries grow more rapidly than rich countries, the population-weighted world
series records faster GDP growth, because the majority of the world’s population still live in low-income
countries.

Economic theory predicts that GDP growth is a cumulative process driven by people and ideas. One would,
therefore, expect to observe an almost continuous acceleration of economic growth, as the number of
people (and their ideas) grows continuously. This does not appear to be the case, however, when looking
at global growth weighted by GDP (the second column in Table 2.5): in this case, GDP growth peaks in
the “golden years” between 1950 and 1970, and strongly decelerates after 1970, to recover after 1990.
The series weighted by population (the first column in Table 2.5) is much closer to theoretical expectations,
with the most recent period also featuring the fastest GDP growth. The two series convey different
perspectives on the development of global inequality between countries: initially, the rich countries grow
more rapidly than the poor ones, resulting in an increase in income disparities between countries. But
gradually the tables turn, and from the middle of the 20th century onwards poor countries start to catch up,
with the population-weighted GDP series showing much more rapid growth than the GDP-based series.
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Table 2.5. Growth of global GDP per capita, 1820-2010

Weighted by population Weighted by GDP Difference
1820-1850 0.02 0.14 0.12
1850-1870 0.34 1.01 0.67
1870-1900 0.74 1.31 0.57
1900-1920 0.25 0.07 -0.19
1920-1940 1.27 1.69 0.42
1940-1950 -0.06 0.67 0.73
1950-1960 3.00 2.73 -0.27
1960-1970 3.53 3.10 -0.43
1970-1980 2.48 1.97 -0.51
1980-1990 210 1.29 -0.81
1990-2000 242 1.89 -0.53
2000-2010 4.19 2.89 -1.30

StatLink Sz https://stat.link/fwOcyv

Priorities for future research

There are two main priorities for future research on historical GDP. The first is producing more and better
GDP estimates, most notably for China and Africa. In this chapter we have discussed and integrated the
important work by Wu (201410) on charting Chinese economic development for the post-1950 period
together with a series of recent estimates that document Chinese growth before the 20th century. An
important region we know little about is Africa, especially prior to 1950. Nearly all available estimates start
in 1950, and even those are sometimes of dubious quality. However, promising work is currently under
way to produce the first GDP per capita estimates for Africa in the pre-1950 period (Broadberry and
Gardner, 2019e0)).

The second priority for future research is creating more historical benchmarks of relative income levels, as
our understanding of comparative income levels becomes sparser as we move back further in time. This
is particularly pressing in regions such as Africa and large parts of Asia, but there also important gaps for
Latin America in the 19th century. More fine-grained information and more comparative studies are crucial
to broadening and deepening such understanding.
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" “Domestic” refers to the fact that the estimates relate to what is happening within the borders of the
country involved, whereas “national” would refer to the income or expenditure of the citizens of those
countries.
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available, the extrapolation method is used.
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3 The working week in manufacturing
since 1820

Oisin Gilmore, University of Groningen

Despite the substantial implications of working time for considerations of
living standards and economic output, historical data on working hours are
sparse. This chapter presents a new dataset on the length of the working
week in manufacturing globally from 1820-2010". The dataset contains
some 4 300 observations and covers 120 countries or political units. It
shows that workers in manufacturing worked 60 to 90 hours per week in the
19th century, compared to around 40 hours today. This is a reduction of 20-
50 hours, that is, 50-125% of today’s average working week. The data also
show that weekly working hours declined rapidly after World War |, with the
introduction of the eight-hour day, and again later in the 20th century, with
the generalisation of the five-day week. This decline in weekly working
hours stalled since the 1950s-60, and seem to have reversed in the most
recent period.
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Introduction

Working time and leisure time should be central concerns of any attempt to evaluate people’s well-being.
As the OECD notes in the flagship How’s Life? publication, working hours and time off work are central to
work-life balance. When considered globally, we continue to see substantial disparities in working time,
with workers in some countries working significantly more than in others. This is equally true over time.

Amongst OECD countries the amount of time people spend working in a year has declined dramatically
since the 19th century, and, with that, the amount of free time people have away from work has also
substantially increased. This reduction in working time has two major components: first, more time spent
on holidays and days off work, and second, a dramatic reduction in the length of the average working week
(Huberman and Minns, 20071)).

This chapter presents a new dataset on the length of the working week in manufacturing globally from
1820-2010. The dataset contains some 4 300 observations and covers 120 countries or political units.?
This sectoral focus on hours per week in manufacturing allows us to ensure that the data are broadly
comparable between countries and over time.

This chapter shows that workers in manufacturing worked 60 to 90 hours per week in the 19th century, as
compared to roughly 40 hours today. That is a reduction of 20-50 hours, i.e. 50-125% of today’s average
working week. The welfare implications of a reduction in working time of this scale are of course substantial.
Both the reduction in the pain and toil of work and the increase in leisure time have substantial positive
welfare implications (de Jong, 2015p2]). However, working time is often ignored in historical studies due to
the inadequate quality of existing international datasets. This chapter advances our understanding of these
issues by presenting a new international dataset on working hours in manufacturing since 1820.

The content of this chapter is as follows. The chapter starts by first describing the concept of “working time”
and considering some of its historical and contemporary ambiguities. It then presents the existing datasets
on working time in the long run and the historical sources used to build the new dataset presented in this
chapter, and it assesses the quality of the data. The subsequent sections describe some of the main
highlights of trends in working time between 1820 and 2010, and then some extensions of the measure of
working time from a weekly measure to an annual measure for a restricted number of countries. The final
two sections consider how working time correlates with real GDP per capita and what the priorities are for
future research on this topic.

Description of the concepts used

Working time might appear a rather simple and uncomplicated concept. It would seem to be just the hours
that you work. Unfortunately, it is a rather more complex concept with many ambiguities.

The first issue is what is “work” and what separates it from “non-work”. To a worker in a contemporary
developed economy, this might seem like a straightforward question, but if we think historically and
consider the different approaches to “work” over history, the complexity becomes clear. Likewise with
“time”: while this may seem a simple uncontroversial concept, if we look at different attitudes to working
time over the historical long run, it turns out that the idea of clearly delineated working time is a very modern
concept, particular to our historical moment.

Marshall Sahlins’ acclaimed anthropological work, Stone-Age Economics (Sahlins, 1972(3) on hunter-
gatherer societies, describes how concepts of both work and time were fundamentally different in the !Kung
hunter-gatherer society of southern Africa. First, he noted that the time the !Kung spent at work was
dramatically less than the modern Western worker, but he also noted that the concept of work was
something that researchers were statistically imposing on the activities of the hunter-gatherers. The clear
distinction between work and non-work was not present in the !'Kung people’s self-description of their
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activities (Sahlins, 19723)). This observation has been repeatedly confirmed in other studies of hunter-
gatherer people. Again and again the average “working time” of hunter-gatherers, if it can be called that,
has been found to be far lower than in advanced Western societies (Clark, 2005}4).

Looking at the Middle Ages, Jacques Le Goff, in his classic essay on working time in medieval Western
Europe (Le Goff, 19825), argues that before the 14th century the approach to working time was
fundamentally different to ours. He writes that “on the whole, labour time was still the time of an economy
dominated by agrarian rhythms, free of haste, careless of exactitude, unconcerned by productivity — and
of a society created in the image of that economy, sober and modest, without enormous appetites,
undemanding, and incapable of quantitative efforts” (Le Goff, 1982s)).

Clearly, across time and between different regimes of labour, conceptions both of work and of working
time can be radically different, to the point that neither concept properly applies. Table 3.1 lays out an
incomplete, schematic description of how regimes of working time have differed over the long run.

Table 3.1. Different patterns of time use in hunter-gather, agrarian, proto-industrial, industrialising
and industrialised countries

Hunter-gatherer Agrarian Proto-industrial Industrialising Industrialised

10-12 hours per day, =~ 10-12 hours per day, 8 hours per day, 40-

Varies; ~250 days 150-200 days per ~300 days per year 48 hour week, paid

Working time 3-8 hours per day

per year year (60-80 hour week) holidays
Casual approach to .
Patterns and work, little distinction Varies widely, work Fhugllig:y;mgr y Full dav. lack of Rigzglgtﬁ‘(:rgzﬁi‘rrﬂ;? r
Conceptions of time between work/non- full days, dependent ySmMoy Yy, ) ) )
use work. lond breaks on $eason days/days without holidays leisure time and
fryom \?vork work holidays
Voth (1998); Allen  Voth (1998); Allen
Allen and Weisdorf and Weisdorf and Weisdorf
Sources Sahlins (1972p3); (2011); Isett and (2011g)); Humphries  (2011))); Humphries See text
Clark (2005 Mi"ér] (20160 and Weisdorf and Weisdorf
m (2017y9); Stephenson = (2017); Stephenson
(2018107 (2018107

When we try to develop estimates of working time historically, we find radical differences in the organisation
of time in relation to work. In agrarian societies, work is highly seasonal and dependent on land quality and
on the type of farming being done.® Several studies, primarily looking at the United Kingdom, have found
that prior to the Industrial Revolution urban workers appear to have worked full days (i.e. 10-12 hours) but
far fewer days a year than subsequently. Prior to the Industrial Revolution, workers worked in the region
of 150-200 days per year. During the Industrial Revolution this increased to over 300 days per year.* This
contrasts with industrialised economies in the 20th century when restrictions on hours of work with the
introduction of the eight-hour day and the emergence of substantial paid holidays emerges as the norm. A
clear distinction between working time and free time emerged in that period.

The fact that the work time/free time distinction is a highly modern one is not the only conceptual problem
related to working time. Even in developed economies where this distinction is widely understood, the
concept of work time contains other ambiguities. One obvious problem is that much work is unpaid. For
example, when calculating the work time of a mother, what consideration should we give to unpaid
domestic work? Another problem is whether all time devoted to work should be considered work time. Time
spent commuting to and from work is not generally considered as work time, but it is, effectively, time
devoted to working. But what about time moving to and from work sites while on the job? For example, in
the case of coal miners, should the time spent travelling from the opening of a mineshaft to the coal face
be considered work? Or what about meal times? Whilst a two-hour break for a siesta might not be
considered part of work time, what about a 30-minute break for a coffee and sandwich? The assessment
of these issues is ultimately contingent on social convention (Gershuny and Sullivan, 201911)).
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These issues have been of concern to labour statisticians for a long time. The first International Conference
of Labour Statisticians (ICLS), convened by the International Labour Organization (ILO) in 1923, agreed
on a set of guidelines for the collection of statistics on working time (1923, 1924). These guidelines were
then revised in 1962, at the tenth ICLS, and yet again more recently at the 18th ICLS in 2008. Under the
latest guideline, working time is no longer confined to hours in paid employment and includes self-
employment. And a distinction is made between two broad categories of working time data (International
Labour Organization, 2008;12)).

The first establishes the preferred form of data: hours actually worked. This includes three elements: hours
spent on an activity directly related to work (time spent working, moving between work locations, in-work
training, etc.); in-between time (the inevitable interruptions to work processes that occur); and resting time
(coffee breaks etc.). It explicitly excludes commuting time, long breaks such as meal breaks, annual leave,
holidays, time spent in education or in training that is not part of the job and other reasons for not working
(maternity and paternity leave, parental leave, slack in business, bad weather, etc.).

The second category of working time data is slightly broader and includes measures of working time
calculated in the employer/employee relationship. These include in particular the concepts of normal hours,
(usual) working hours and hours paid. Normal hours are the hours above which overtime would be paid,
and are often set down in legislation, collective agreements, etc. Usual hours include in addition regular
overtime. Hours paid simply refers to the hours for which a worker is paid. Note that the primary difference
between these is overtime that is not paid. And as the 1962 guidelines note, “because of the wide difference
among countries with respect to wage payments for holidays and other periods when no work is performed,
it does not seem feasible at this time to adopt international definitions of hours paid for” (International
Labour Organization, 1962[13)).

Historical sources

This chapter presents a newly collected global dataset on working time in manufacturing. It improves the
three existing international datasets on working time (see below) in a number of ways. First, it covers a
longer time period. Second, it has a far greater number of observations. Third, unlike all three previous
datasets on working time, it does not rely on a large number of interpolated estimates. Finally, unlike
previous datasets, it focuses exclusively on manufacturing: as explained below, it does so to ensure that
the data are of the highest possible quality and broadly comparable over time and between countries.

The first of the three previously developed international datasets on working time is the dataset developed
by Angus Maddison and presented in slightly different forms in a series of publications (Maddison, 196414;;
199515;; 198216); 2001117)). In these publications, Maddison takes decadal observations for a small number
of countries from the ILO Yearbooks of Labour Statistics, and from a single observation for the average
working week in the United Kingdom in 1860 he constructs very rough estimates for the years between
1860 and 1938. The second dataset is the Total Economy Database, produced by the Conference Board
(201918)), which provides estimates of annual (rather than weekly) hours worked for 64 countries from
1950 onwards. This dataset draws on data from the OECD, Eurostat, the Asian Productivity Organization
and a small number of research papers (Crafts, 199719;; Hoffman, 1998207). A substantial amount of the
data in the Total Economy dataset, especially for earlier years, is based on interpolations and
extrapolations. The third historical dataset is the one compiled by Huberman and Minns (2007}1;), perhaps
the best of these previously available datasets, although it covers only 15 countries. From 1929 onwards,
it takes most of its data from the prior two datasets, adding to them a new set of data for 1870-1900
collected by Huberman (200421;; 201222)), from the Fifteenth Annual Report of the US Commissioner of
Labor (U.S. Department of Labor, 199023)).
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The data presented in this chapter represent a significant improvement on previously available long-term
series on working time. The dataset covers a much longer time frame and involves no interpolations or
extrapolations except those in the source datasets. However, unlike the above three datasets, the data in
this chapter focus exclusively on manufacturing, rather than attempting to estimate the average working
week across the entire economy. By focusing exclusively on manufacturing, we can ensure that the data
are broadly comparable over time and between countries.

While it would be preferable to have data on average working time for the entire economy, there are
significant difficulties in estimating this over the long run. For much of the economy, little data on working
time was recorded. Despite agriculture accounting for the vast majority of working time expended in most
economies over history, we have reliable data on working time in agriculture for only a handful of countries.
There is also very little data on working time in the service industry. While there is reasonably good data
on working time in construction, mining and transport, country coverage for these series varies greatly.

Some estimates of the average working time outside agriculture do exist. However, the industries included
in these estimates often differ by country, especially for earlier years.

Ideally, we would have reliable data on average working time across the entire economy, or at least data
on the average working week outside agriculture. But neither of these datasets is achievable given the
historical data available. Therefore, a choice needs to be made. On the one hand, it would be possible to
present data that cover the greatest possible proportion of the workforce. However, because different parts
of the workforce would be included at different times and in different countries, this data would not be
comparable across time and between countries. On the other hand, we could choose a specific section of
the workforce to focus on. This would allow for the data to be comparable across time and between
countries, but it would be less comprehensive. In this chapter | choose the latter strategy by focussing on
working time in manufacturing. For nearly all countries, the best time series on working time refer to
manufacturing. Focussing on manufacturing thus ensures that the data is of the highest possible quality.

The new dataset presented in this chapter has been collected from three historical sources. The first and
most important source is the series of ILO Yearbooks of Labour Statistics. A version of the Yearbook has
been published since 1934 covering countries from 1927 onwards. All data on working time from each
annual publication for 1934-70 has been extracted. Unlike Maddison, who took decadal observations for a
small number of countries from the ILO Yearbooks, | take all the annual data available from every single
Yearbook from 1934 to 1970. From 1970 onwards, | drew on the data that is available from the ILO website.
However, this data oddly does not contain all the data of the ILO Yearbooks. | therefore completed these
data by adding data from ILO Yearbooks for 1980, 1990, 1995, 2000 and 2009, covering all years from
1970-2008.

The second historical source is country-level studies. | collected these for 16 countries: Australia, Belgium,
Canada, China, Denmark, Finland, France, Germany, Ireland, Italy, the Netherlands, Spain, Sweden,
Switzerland, the United Kingdom and the United States. These studies are primarily in two forms. First,
there are government publications from the respective country. Second, there are academic studies on the
history of working time in the respective country. These data sources are fully described in Gilmore
(forthcomingpz24)). For this chapter, this type of data is used only for the period 1820-1939. After that, all the
data come from the ILO.

The third source is the data from the Fifteenth Annual Report of the US Commissioner of Labor collected
by Michael Huberman (2004p21; 201222)), covering the years 1870-1900. It should be noted that this
presents estimates for the entire economy, not exclusively manufacturing. However, these estimates are
dependent largely on data on working time in manufacturing. Further, for the countries where Huberman
presents data for both manufacturing and the entire economy, the figures are broadly similar to each other
(Huberman, 2004, pp. 970-97121)).
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The data from the various historical sources were combined in the following manner. From the ILO
Yearbooks, if available, | used the data series on the average working week for total manufacturing. If this
was not available, | constructed an unweighted average of working time in various manufacturing
industries. If no data from the ILO was available and the year was 1939 or earlier, | used data from national
sources. Once again, if data for the average working week for total manufacturing were available, | used
those. If not, | constructed an unweighted average of working time in various manufacturing industries. If
none of this data was available and the years were between 1870 and 1900, | used data from Huberman.

Data quality

Generally, the data used in this chapter are of good quality and refer to actual hours worked by workers in
manufacturing, although some data refer to hours paid for or normal hours worked. Almost all data come
from establishment surveys or household and labour force surveys where employers or workers are asked
how many hours were worked over the previous week or month.

The most significant problems that might affect the consistency of the data are in relation to, first, whether
or not paid non-working time (e.g. breaks and holidays) is included; and second, whether or not unpaid
working time (e.g. unpaid overtime) is included. As noted above, measurement of actual working time
according to ICLS guidelines measures only hours of actual work. It does not include breaks, holidays and
other forms of paid non-working time, and it does include unpaid working time such as unpaid overtime.
For later years, most data were collected in line with the ICLS guidelines and are therefore highly
comparable. For earlier years, most data are also on hours of actual work, but as the ICLS guidelines did
not always exist, actual working time might be measured differently in different countries. However, as
workers generally received fewer paid holidays in the past, estimates of actual working time are likely to
include overtime and unlikely to be biased by the inclusion of substantial paid leave.

Table 3.2 describes the data quality using the four levels of quality described in How Was Life? (van
Zanden et al., 2014ps5)).° From the 1930s onwards, nearly all data come from the ILO, i.e. “an official
statistical agency ...[that]... uses techniques that ensure equivalent credibility” (Ibid.). Prior to that year,
the data come from a range of national level sources. But again, nearly all are measures of actual hours
of work and are based on survey data. Little data are available prior to the 1870s, and the data are of
poorer quality.

Table 3.2. Quality of data on working time by region and benchmark year, 1820-2010

East Eastern Latin America  Middle Eastand =~ Southand = Sub-Saharan =~ Western Western
Asia Europe and North Africa Southeast Africa Europe Offshoots
Caribbean Asia
1820 3 3
1870 2 2
1913 3 2 2

1930 1 1 1 1 1 1 1
1950 1 1 1 1 1 1 1 1
1970 1 1 1 1 1 1 1 1
2000 1 1 1 1 1 1 1 1

Note: 1. High quality: the product of official statistical agency (national or international); 2. Medium quality: the product of economic-historical
research using the same sources and methods as applied by official statistical agencies; 3. Moderate quality: economic historical research, but
making use of indirect data and estimates; and 4. Low quality: estimates based on a range of proxy information. In case of multiple sources, the
lowest quality source is given.
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Some issues affecting data quality should be flagged. First, although almost all of the data were reported
in the original sources in the form of hours per week, this was not always the case. A small amount of data
was given in other forms and had to be adjusted (e.g. data reported in the form of hours worked per fortnight
were divided by two; those given in the form of hours per month were multiplied by 12/52; and data given
in the form of hours per day were converted to hours per week by assuming that workers worked 5, 5 5,
or 6 days a week — depending on the time period considered). This application of these assumptions should
not be particularly controversial. Frequently, the normal number of days in the working week could be
easily calculated from the available data. Occasionally, it was assumed that the number of days in the
working week was similar to neighbouring countries.®

A second larger problem of data quality is the problem of representativeness. In one case, this problem is
very stark. Most of the data on working time in sub-Saharan Africa prior to the 1980s refer to the average
working week of white male South Africans. For the entire dataset a major problem is how representative
this dataset is of women workers. In most cases the original sources did not state whether the data are for
male or female workers. But where data are not given for both sexes, unless a figure for all workers is
given, | have used the data for male workers. | made this decision because | often do not have reliable
consistent data on the gender composition of the workforce in manufacturing, so | am unable to generate
an estimate of the average working-time weighted by sex. Fortunately, from available data we know that
during this entire period most workers in manufacturing were male, and therefore the average working time
for male workers should be broadly representative of the average worker (Mitchell, 20132q)).

For series early in the dataset, there are further problems of representativeness. First, the data often refer
to a few manufacturing industries, which may not be representative of all manufacturing workers. Second,
especially in the 19th century, there was substantial seasonal variation in hours of work, which are not fully
accounted for in this dataset due to data constraints.

Despite these problems of representativeness, the data presented in the chapter are deemed to be of high
quality for historical data and provide significant new insights into the history of working time.

Main highlights of historical trends in working hours

Figure 3.1 presented below shows a dramatic decline in the average working week in manufacturing
across the world. In the late 19th century, working hours were in the region of 60 per week while, by the
start of World War I, working hours were around 55 hours per week. After World War | there was a dramatic
decline in working hours in the West, with the introduction of the eight-hour day and the forty-eight-hour
week in both Western Europe and in the Western Offshoots (including the United States, Canada, Australia
and New Zealand). By the start of the second half of the century, working hours in manufacturing were
generally somewhere between 40 and 48 hours a week. Since then, the decline in working hours has to a
substantial degree stalled. In the most recent period, there is some evidence that they are beginning to
increase again. Figure 3.1 also shows the decline in working hours outside the West. This generally
followed a similar trend as in the West but condensed into a shorter time period.
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Figure 3.1. Average working hours in manufacturing across world regions, 1870-2010
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Note: Dots indicate regional averages with population coverage above 40%.
StatLink Sw=r https:/stat.link/7a15ce

Table 3.3 below allows us to look more closely at these changes in working time by presenting
developments at a national level since 1820. In both Western Europe and the Western Offshoots, the early
18th century was characterised by an increase in working time from high levels to even higher levels,
followed by a decline. This suggests a familiar Kuznets (inverted U) shape to the development of working
hours relative to GDP (Spoerer and Streb, 200827)), i.e. one where the initial stages of industrialisation
bring a number of negative side effects but, as economic development proceeds, those negative effects
diminish. As with most other types of Kuznets curve, the relationship appears to break down in the 1980s
and 1990s, with the decline in hours plateauing in the West and increasing in medium-income countries
like Turkey, Egypt and China.
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Table 3.3. Average working week for manufacturing workers in selected countries, 1800-2010

Western Europe Eastern Western Offshoots Latin America and Middle East Sub-Saharan Africa East Asia South and Southeast
Europe Caribbean and North Asia
Africa

GBR NLD FRA DEU ITA ESP SWE POL RUS AUS CAN USA MEX BRA ARG EGY TUR KEN NGA ZAF CHN JPN IND IDN THA
1800-10 72.0

1810-20 63.0

1820-30 775

1830-40 63.0 90.0 65.4

1840-50 62.0 90.0 68.7

1850-60 62.6 90.0 67.8

1860-70 60.9 81.0 65.1

1870-80 579 646 660 610 633 642 690 68.8 554 577 624 @ 60.6 594

1880-90 545 630 660 623 635 626 636 526 = 592 618

1890-00 549 615 657 611 637 601 604 498 614 595

1900-10 55.0 614 622 576 638 584 595 645 489 583 578 @ 69.0 58.5  60.0

1910-20 5.7 600 581 549 607 564 543 487 559 @ 550

1920-30 471 482 480 497 461 485 451 @ 462 46.3 508 @ 487 46.8 54.7

1930-40 473 476 415 452 395 475 459 @ 436 453 481 385 452 472 55.8

1940-50 467 479 430 419 439 471 430 471 415 456 463 = 516 450 578 547

1950-60 459 488 448 474 443 40.3 399 400 411 403 453 504 @ 450 444 494 462

1960-70 462 462 458 440 437 442 374 426 405 435 406 406 457 467 49.5 458 454 47.8
1970-80 438 422 426 421 385 434 388 383 406 424 392 402 458 456 442 561 46.7 41.2

1980-90 428 403 392 406 387 369 380 350 405 371 385 404 463 448 413 583 395 423 471 413 462 47.8
1990-00 417 390 386 380 405 367 370 394 377 385 385 414 454 428 451 567 453 431 454 | 441 381 465 @ 431 48.5
2000-10 410 382 361 379 378 361 374 412 364 380 380 408 452 417 450 558 524 488 385 470 @ 434

StatLink Sz https://stat.link/ah9wuc
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The early stage of this curve has been well studied by historical research. The increase in working time
during industrialisation has been a major issue in both social history (Thompson, 1967 2s); Reid, 197629))
and economic history (Bienefeld, 1972;30;; Clark and Van der Werf, 199831); Voth, 1998s; Allen and
Weisdorf, 2011); Humphries and Weisdorf, 20179). It should be noted that the very high working times
observed during this period often involved a different rhythm of work to what might be considered as normal
today. The early 19th century in the United Kingdom saw the transition from the “workshop system” —
where workers had substantial autonomy around their work time, being free to enter and leave work at
their leisure, but often spending their entire working day with their family at their workplace — to the “factory
system” in the early 19th century, with workers subject to “factory discipline” and having little control over
work time, set times for meals, and fixed hours for starting and ending work.”

The high levels of work time led to workers’ demands for their reduction relatively early in the Industrial
Revolution. A major concern at the time was the impact of long working hours on children and family life.
As early as 1802, legislation was introduced in the United Kingdom restricting the working time of children
serving as “parish apprenticeships™ to 12 hours a day excluding breaks. In 1819, working hours for all
children under 16 were restricted to 12 hours in cotton mills. In 1833, this was reduced to eight hours for
children under 13, with a requirement that children attend two hours of schooling a day. In the 1840s,
similar restrictions were placed on the working time of women. The result of these legislative changes was
that by the end of the 1840s women and anyone under 18 could work no more than 12 hours per day. The
introduction of restrictions on the working time of men however progressed much more slowly.

In other industrialising countries such as France, Germany, the United States and the Benelux, the process
of industrialisation happened later and faster, as did the introduction of restrictions on working time, with
many basic reforms coming in the 1890s and early 20th century (Huberman, 201222)).

By the start of World War I, manufacturing workers in most Western countries were working around 55-
60 hours per week. However, immediately after the war, legislation introduced the 8-hour day across most
of the Western world, leading to a sudden reduction of working time to around 48 hours per week. The 48-
hour week persisted in most countries until World War II, with a few exceptions.® By the early 1970s, most
developed economies had shifted from the 6-day week to the 5-day week, resulting in a 40-hour week.
Simultaneously, there was an increase in paid holidays (a pattern described in the section below on
Holidays and annual working time). Since the early 1970s, the decline in hours has somewhat stalled, with
full-time manufacturing workers generally continuing to work roughly around a 40-hour week, although the
average working week for manufacturing workers for some countries in Western Europe declined by 1-
2 hours. However, the growing numbers of workers working part-time or flexi-time makes the analysis of
this decline hard to interpret. Uniquely in France, there has been a greater reduction in hours with the shift
to a 35-hour week.

Outside of Western Europe and the Western Offshoots, the shift to a 48- or 45-hour week in the post-war
period has also stalled, albeit at a higher level. The transition to a 40-hour week has been achieved in
relatively few developing countries, and where it was achieved it did not persist for long. Indeed, in some
developing countries not only has the reduction in hours stalled but over the last 20-30 years the average
working week in manufacturing has increased in length. Conversely, other countries such as Ukraine and
Moldova saw substantial reductions in hours of work in the late 1990s. This decline was presumably driven
by the economic distress and poor economic performance experienced in those countries. The low value
of 36 hours per week as the average working week for Eastern Europe and the former USSR for the 1990s
in Table 3.4 below is partially explained by these developments.

Generally, the population-weighted regional averages shown in Table 3.4 tell the same story as above.
For Western Europe, Eastern Europe and the former USSR and the Western Offshoots: a gradual decline
until the introduction of the eight-hour day after World War I, the shift to a five-day week over the
subsequent 40 years, followed by a lengthy period since the 1970s with little if any reduction in the average
working week. In Latin America and the Caribbean, the average week seems to have stabilised earlier and
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at a slightly higher average level. In the rest of the developing world, average working hours in
manufacturing appear to have persistently remained at higher levels than in the West.

Table 3.4. Average working week in manufacturing by region and decade, 1820-2010

Hours per week

Western Eastern Western Latin South and Sub- Middle East Asia World
Europe Europe Offshoots America Southeast =~ Saharan East and
and Asia Africa North
Caribbean Africa
1820s [65] . . . ; ; . . [65]
1830s [77] ; 65 . ; ; . . [76]
1840s 77 . 68 . . . . . [76]
1850s [77] . 67 . . . . . [76]
1860s [73] . 64 . . . . . [71]
1870s 63 [66] 62 [55] . [52] . . [63]
1880s 62 [65] 61 [57] .. [51] . . [62]
1890s 61 [63] 59 [58] .. [51] . . [61]
1900s 59 [62] 57 [60] . [51] . . [60]
1910s 56 [57] 55 [56] . [45] . . [56]
1920s 48 [53] 49 [52] . [39] . [58] [53]
1930s 45 [49] 40 [48] . [40] . [59] [51]
1940s 44 [45] 42 [47 . [38] [50] 58 50
1950s 45 41 40 46 46 [38] 49 [54] 47
1960s 44 42 41 46 [47] 139] [47] 52] [47]
1970s 41 41 40 46 [46] 40] [49] [49] [45]
1980s 39 40 40 45 46 [41] 48 [47] 45
1990s 39 36 41 44 46 [44] 50 44 44
2000s 38 37 40 44 46 [34] [54] 48 45

Note: Square brackets indicate estimates based on a population coverage below 40%.

StatLink Sw=ra https:/stat.link/36hz4u

Of course, caution should be exercised when comparing these regional averages. As described above,
the influence of Ukraine and Moldova in skewing the regional value for “Eastern Europe” should caution
against overinterpreting these averages when they rest on a small number of observations. Special caution
should also be paid with the estimates for sub-Saharan Africa, the Middle East and North Africa, and East
Asia. As Table 3.5 shows, the number of observations for these regions is rather low. Data coverage for
sub-Saharan Africa is especially poor. The average for the East Asia region includes only four countries,
although one of these countries is China; unfortunately, data coverage for China is very poor with almost
no observations before 1990.

However, while the regional data might be based on a small number of observations, they are normally
quite reliable. And when considered along with the entire dataset presented in this chapter, which includes
around 4 300 observations on working in manufacturing across over 120 countries or political units and
over a period of nearly 200 years, we can be reasonably confident about these estimates. Considered
together, this dataset allows us to draw some broad insights into the history of working time in
manufacturing.
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Table 3.5. Number of observations in working-time dataset by region and decade, 1800-2010

East Eastern Europe ~ Latin Americaand = Middle East South and Sub-Saharan =~ Western Western

Asia Caribbean and North Southeast Africa Europe Offshoots
Africa Asia
1800s 0 0 0 0 0 0 0 0
1810s 0 0 0 0 0 0 0 0
1820s 0 0 0 0 0 0 2 0
1830s 0 0 0 0 0 0 15 1
1840s 0 0 0 0 0 0 23 2
1850s 0 0 0 0 0 0 22 2
1860s 0 0 0 0 0 0 24 2
1870s 0 2 2 0 0 1 49 7
1880s 0 0 0 0 0 0 49 1
1890s 0 0 0 0 0 0 56 14
1900s 0 2 6 0 0 1 62 31
1910s 0 0 0 0 0 0 64 30
1920s 3 7 0 0 0 2 82 30
1930s 10 26 1 0 0 10 106 29
1940s 11 1 17 13 0 10 88 39
1950s 20 18 45 29 33 7 121 27
1960s 26 49 83 30 46 19 162 36
1970s 20 61 112 43 47 24 190 40
1980s 33 63 157 38 90 16 185 40
1990s 41 124 174 50 70 16 189 39
2000s 45 143 170 49 61 2 188 36

Holidays and annual working time

There are several reasons to be interested in extending the analysis of weekly working hours to annual
working hours. First amongst these is that any consideration of the welfare implications of a reduction in
working time would need to take into account the increase in the numbers of days of annual leave and
holidays enjoyed by workers. Further, the levelling off in the reduction of weekly working time since the
1970s described above has been partially compensated for, at least in Western Europe, by a substantial
increase in the number of days of leave and holidays over the same period.

Unfortunately, however, data on the number of days of leave and holidays enjoyed by workers is not widely
available, especially for the entire panel of countries reviewed above. Therefore, this section relies on the
data in Huberman and Minns (2007;1)) to describe the experience of a restricted panel of exclusively
Western countries.°

Table 3.6 presents the number of days of leave and holidays enjoyed by workers in ten Western countries
between 1870 and 2000. As can be seen, between 1870 and 1940 the number of days of leave and
holidays increased in every country, with the 1920s seeing the emergence of paid leave. In the mid-
20th century there was little change. Then in the later 20th century the number of days of leave and
holidays enjoyed by workers in Western Europe increases substantially, while in the Western Offshoots
there is almost no change in the number of days of leave and holidays, except for a small reduction for
workers in Canada and the United States.
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Table 3.6. Annual days of leave and holidays per year for manufacturing workers in selected
countries 1870-2000

Western Europe Western Offshoots
GBR NLD FRA DEU ITA ESP SWE AUS CAN USA
1870 14 4 19 13 23 31 1 8 8 4
1910 20 5 23 18 24 31 13 9 9 5
1938 30 21 33 31 37 44 28 22 22 17
1950 24 24 28 29 24 29 22 22 18
1980 28 33 30 29 35 30 30 32 25 22
1990 30 35 36 35 40 35 37 32 25 23
2000 33 38 36 43 42 36 38 32 24 20

StatLink iz hitps://stat.link/gwo8j4

As described in Ward, Zinni and Marianna (2018;32)), the methods in use today to measure annual working
time are not currently standardised. Our estimates of the number of annual working hours are based on
the method currently used by Eurofound (20193) and Eurostat (2018p34)'". These are only rough
estimates of annual working time, as some significant components of annual working time are not
considered, such as extra hours worked (i.e. overtime) and hours not worked due to sickness absences,
maternity/paternity and parental leave, strikes and lock-outs, etc. These estimates are not comparable in
any case with those made by the OECD for the entire economy. The method used here involves calculating
the number of annual hours of work by multiplying the number of weekly hours times 52, and then
subtracting the number of days of public holidays and paid annual leave, converted into hours under
varying assumptions about the length of the working week across different periods.'?

(Weekly hours x 52) - (Annual leave + Annual Holiday) = Annual Hours

The resulting estimates for annual working hours of manufacturing workers are given in Table 3.7.
According to this estimate, the number of hours worked per year in Western Europe continued to decline
from 1980 to 2000, rather than plateauing as in the series of hours worked per week. In the Western
Offshoots, on the other hand, the end to the reduction in weekly working time observable in Table 3.5
remains visible when looking at annual working hours.

Table 3.7. Annual working hours for manufacturing workers in selected countries, 1870-2000

Western Europe Western Offshoots

GBR NLD FRA DEU ITA ESP SWE AUS CAN USA
1870 2875 3316 3224 3040 3049 3007 3462 2809 2923 3203
1910 2516 3070 2799 2688 2912 2640 2707 2457 2823 2815
1940* 2175 2306 1980 1944 1985 2208 2063 2258 2031
1950 2186 2325 2101 2215 2110 1883 1918 1972 1961
1980 1986 1828 1801 1876 1739 1698 1750 1691 1809 1921
1990 1919 1755 1728 1708 1783 1650 1651 1758 1811 1964
2000 1867 1698 1616 1648 1650 1618 1659 1731 1795 1958

Note: The calculation of the annual working hours figure for 1940 is based on data for days of leave and holidays in 1938.

StatLink Sa=ra hitps:/stat.link/c7q52w
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Correlation with GDP per capita

We might expect that the relationship between GDP growth and working time would be a relatively simple
one: as income increases, people will choose to work less, and therefore hours worked will decrease. This
would imply a simple inverse linear relation between GDP and working time. However, the above
description of developments of working time in manufacturing since 1820 does not support the view that
working time has declined smoothly over time. Rather, there are both identifiable turning points and periods
when, despite changes in GDP, there is relatively little change in the length of time that workers spend
working.

Figure 3.2 presents the relation between working time and real GDP per capita across all countries
included in our dataset. The data on real GDP per capita are taken from the Maddison Project (Bolt et al.,
201835)). As can be seen, the relation is a quite tight non-linear relation.

Figure 3.2. Hours of work and GDP per capita since 1820
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The figure suggests that hours worked decline quite rapidly with increases in GDP when GDP per capita
is below USD 20 000. When GDP per capita is above that point, the average working week clusters quit