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Within a generation, economic history has globalized. Forty years ago, most
economic history research and teaching focused on national trends, and was
conducted by local scholars in their own language. International travel was
expensive and communication difficult, with international conferences few
and far between. Today, there is a large literature on most regions of the
world written in English, and a growing trend in co-authorship has facilitated
a comparative approach, and encouraged researchers to present their findings
within a global framework. These trends are most advanced in the period
from around 1700, which led us to the idea of producing a Cambridge Economic
History of the Modern World.

A traditional strength of economic history has always been its firm
grounding in the local context, and we believe that the embracing of the
global must not come at the expense of the institutional details of national
and regional history. Here, we are fortunate in being able to draw on other
volumes in the Cambridge Economic History series, which at the time of
writing covers Europe, Modern Britain, Modern Europe, the United States,
India, Australia, Latin America and the Greco-Roman World, with other
titles in preparation. As a result, we made a decision to start each volume
with a series of regional chapters before moving on to a consideration of the
key themes within a global context. Here, we have been able to draw on the
growing use of quantitative data and accessible economic analysis that has
occurred in recent years. We have also chosen to focus on the issue of
economic growth and development, to provide a unifying framework and
keep the project down to a manageable length.

The large number of authors needed for the two volumes are drawn from
international networks straddling the major regions of the world. The editors
have been deeply involved in the Asian Historical Economics Conference
(AHECQC), the European Historical Economics Society (EHES), the Economic
History Society (EHS), the Economic History Association (EHA), the
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Introduction to Volume I

STEPHEN BROADBERRY AND KYOJI FUKAO

This book tells the story of the beginnings of modern economic growth, or
the sustained increase of per capita incomes together with population
growth, surely one of the most important developments in world history.
Part I on regional developments documents how modern economic growth
first emerged in eighteenth-century Britain, and follows its spread to other
parts of the world. Its origins can be traced back to earlier developments in
north-west Europe, which began to break free from the Malthusian cycle of
alternating periods of positive and negative growth after the arrival of the
Black Death in the mid-fourteenth century. Europe thus experienced a Little
Divergence as the rest of the continent continued to experience periods of
shrinking as well as growing. Within Asia, there was also regional variation,
with China and India experiencing negative growth during the eighteenth
century while Tokugawa Japan caught up with China and then forged ahead,
creating an Asian Little Divergence. Pinning down the timing of the Great
Divergence between Europe and Asia in the face of such regional variation
requires taking account of the richest economies in both continents, as well as
the continent-wide averages, and this suggests that Asia fell behind decisively
only during the eighteenth century. A further reversal of fortune also
occurred in the Americas, with North America overtaking the previously
richer Latin America. The United States had already made the transition to
modern economic growth by the early nineteenth century, and by 1870 Japan
was poised to become the first Asian economy to experience modern eco-
nomic growth, following the Meiji Restoration of 1868.

Part II examines the factors governing the differential outcomes of the
economies described in Part I. One approach is to focus on the proximate
factors that explain the different outcomes, such as investment in physical
and human capital and the development of better technology. These factors
unquestionably played an important role. However, this merely raises
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further questions about why the economies that innovated in these areas did
so, and even more puzzlingly, why the lagging economies did not follow
them. This leads naturally to the consideration of more fundamental factors,
which can be broken down into geography and institutions. Most historical
accounts of economic growth and development discuss the importance of
first nature geography, including factors such as natural resources and cli-
mate. This book is unusual in also discussing second nature geography,
focusing on agglomeration economies and location near to buoyant markets,
drawing on recent research in ‘new economic geography’. These agglomer-
ation effects can help to understand how peripheral economies remain locked
out of economic development. Perhaps one of the biggest changes in eco-
nomic history over the last two or three decades has been the growing
influence of research on institutions. Defined as the ‘rules of the game’,
institutions can be seen as setting incentives for socially productive activities
such as trade, investment, and innovation. Since these incentives need to be
stable over time to have a significant effect on growth and are widely
perceived to be difficult to change, they are also helpful in understanding
differential economic performance in history.

The book thus seeks to provide an overview of the modern world econ-
omy from around 1700 to 1870, dealing with the material in such a way as to
give due weight to chronology, regional balance, and coverage of the main
topics. It forms part of a two-volume publication, with the second volume
taking the story from 1870 to the present. It draws on the upsurge of literature
on the economic history of most regions of the world that has occurred in
recent years, much of it available in the English language, but also firmly
grounded in national literatures written in other languages. Much of this
literature has also been based on quantitative data and makes explicit use of
economic analysis, but in an accessible way. The book is aimed at a wide
audience of historians and social scientists.

Part I: Regional Developments

Traditionally, economic historians have seen the world as stuck in
a Malthusian trap until the eighteenth century, where any short-term gain
in living standards led to an increase in the population, which resulted in the
temporary gains being eaten away by the expanded population (Clark 2007).
Fluctuations in living standards could thus occur, but without any long-term
trend until the Industrial Revolution of the eighteenth century broke this
mould. Following its beginnings in Britain, modern economic growth spread
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quickly to other parts of Europe and the British offshoots in the New World
(Landes 1969; North and Thomas 1973; Landes 1998). On this view, the Great
Divergence thus occurred largely as a result of the emergence of sustained
growth in the West and continued stagnation in the rest of the world.
Furthermore the breakthrough in the West is often portrayed as building
upon institutional foundations laid during the early modern period, or even
reaching back to the medieval period (Weber 1930; Pirenne 1936).

This traditional view requires some modification in the light of recent
research to quantify long run trends in income within a national accounting
framework. Table i.1 sets out trends in the level of average per capita income
in the world economy between 1500 and 1870, as measured by per capita gross
domestic product (GDP). The process of quantifying global economic per-
formance in this way was begun by Maddison (2001), who had to rely on
conjectures for many of his pre-nineteenth century estimates. Since then,
much work has been done to build up a more complete picture based on hard
data, although the project continues (Bolt and van Zanden 2014). Following
Maddison, GDP per capita estimates for each country are presented in terms
of a common currency unit, 1990 international dollars, so that they can be
compared across both space and time. Although this clearly creates index
number problems, it is likely that these are dwarfed by measurement errors,
and the exercise should be treated as indicating broad trends rather than
being correct to the second decimal point. To fix orders of magnitude, it is
worth bearing in mind that in 1990 the World Bank regarded anyone existing
on less than $1 per day as living in poverty. This means that the minimum
GDP per capita consistent with a society being able to support itself and
reproduce should be around $400, with most people living on $1 per day and
a small elite who may have been much richer but had only a small impact on
the average income.

Table i.1 shows that there was no simple story of per capita incomes rising
slowly from 1500 in Europe and the British offshoots and then accelerating
from the eighteenth century while incomes continued to stagnate in Asia,
Latin America, and Africa throughout the period. Clearly, there was not just
considerable variation in outcomes between the main regions, as would be
consistent with the traditional view, but also systematic variation in out-
comes within regions. First, the strong upward trend in per capita income
within Europe was confined to the North Sea area economies of Britain and
the Low Countries (van Zanden and van Leeuwen 2012; Broadberry et al.
2015a). The North Sea area forged ahead of the previously richer
Mediterranean economies of southern Europe, particularly Italy, in what
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Table i.1 GDP per capita by region, 1500-1870 (1990 international dollars)

1500 1600 1700 1750 1800 1870

Great Britain 1,041 1,037 1,513 1,695 2,097 3,657
Netherlands 1,119 2,049 1,620 1,812 2,008 2,744
Belgium 1,467 1,589 1,375 1,361 1,479 2,602
Sweden 1,086 761 1,340 973 857 1,345
NW EUROPE 1,149 1,201  T,47T1 1,487 1,684 2,953
France 1,063 1,010 1,063 1,052 1,126 1,876
Italy 1,533 1,363 L476 1,533 1,363 1,542
Spain 846 892 814 783 916 1,207
Portugal 724 665 957 1,331 775 809
SOUTHERN EUROPE 1,154 1,006 T1,142 I,I6T 1,144 1,590
Germany 1,146 807 939 1,050 086 1,839
Poland 702 810 569 602 634 946
CENTRAL & EASTERN EUROPE 880 809 728 786 795 1,333
EUROPE 1,050 996 1,040 1,060 1,087 1,741
China 852 859 1,089 749 654 530
Japan 545 667 675 675 828 1,011
India 600 682 622 573 569 533
Java 507 517
Ottoman Empire 620 620 640 720 700 850
ASIA 715 766 817 676 634 540
US (settlers only) 1,238 1,277 1,296 2,445
US (multicultural) 400 400 480 747 1,164 2,415
Australia 518 3,273
BRITISH OFFSHOOTS 400 400 480 747 1,143 2,419
Mexico 400 497 919 807 813 651
Peru 400 579 727 694 665 694
LATIN AMERICA 400 525 876 785 788 794
Cape Colony/S. Africa 1,703 1,692 959 807
AFRICA 440 440 440 460 460 613
WORLD 717 763 812 719 702 884

Sources: Adapted from Maddison (2001: 264) and the Maddison Project Database, version
2013 (Bolt and van Zanden 2014), incorporating new long run series as follows: GB:
Broadberry et al. (20152); Netherlands: van Zanden and van Leeuwen (2012); Belgium:
Buyst (2011); Sweden: Schon and Krantz (2012); Krantz (2017); France: Ridolfi (2016); Italy:
Malanima (2011); Spain: Alvarez-Nogal and Prados de la Escosura (2013); Portugal: Palma
and Reis (2017); Germany: Pfister (2011); Poland: Malinowski and van Zanden (2017);
China: Broadberry et al. (2018); Japan: Bassino et al. (2019); India: Broadberry et al.
(2015b); Java: van Zanden (2012); Ottoman Empire: Pamuk (2006; 2009); United States:
data for US settlers from Sutch (2006) for 180070 and Mancall and Weiss (1999) for
1700-1800; multicultural estimates derived using information on Native American Indian
population from Ubelaker (1992); Mexico and Peru: Arroyo Abad and van Zanden (2016);
Cape Colony/South Africa: Fourie and van Zanden (2013).
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has come to be known as the European Little Divergence, to set against the
backdrop of the Great Divergence between Europe and Asia. Although less
quantitative information is available for central and eastern Europe, the data
that we do have for Poland suggest that the region continued to lag behind
the rest of the European continent (Malinowski and van Zanden 2017). These
trends are discussed in Chapters 1 and 2.

Second, within large parts of Asia, incomes did not just stagnate but
actually trended downwards significantly. Of most significance here is the
decline in Chinese GDP per capita during the Qing dynasty, but there was
also a downward trend in India from the high point of the Mughal Empire
under Akbar (Broadberry et al. 2015b; 2018). These trends are examined here
in Chapters 4 and 5, respectively. At the same time, however, Chapter 3
shows that there was a clear upward trend in Japan, which went on to be the
first non-Western economy to achieve modern economic growth after the
Meiji Restoration of 1868 (Bassino et al. 2019). This reversal of fortunes
between Japan and China represents an Asian Little Divergence to set
alongside the European Little Divergence (Broadberry 2013). In west Asia,
incomes continued to increase within the Ottoman Empire, but more slowly
than in Japan (Pamuk 2009). There is less quantitative information available
for South East Asia, but for Java, where we do have data for the nineteenth
century thanks to the work of van Zanden (2012), incomes stagnated.
Developments in South East Asia and the Ottoman Empire are outlined in
Chapters 6 and 7, respectively.

Third, the European settlers who arrived in the New World from the
sixteenth century experienced varying fortunes, with the British offshoots
achieving better outcomes for living standards than the Latin American
economies in the long run. However, the national accounting data suggest
that until the eighteenth century Mexico and Peru outperformed the British
American Colonies that later formed the United States (Arroyo Abad and van
Zanden 2016). This is consistent with a third reversal of fortunes between the
British offshoots and Latin America (Engerman and Sokoloff 1997). Before the
arrival of permanent settlers from Europe in North America from the early
seventeenth century and in Australia from the late eighteenth century, the
lands were inhabited by tribes who are normally assumed to have lived close
to subsistence income of $400 per year. It should be noted that the incomes of
indigenous peoples are included in Maddison’s per capita GDP estimates for
Australia, in the multicultural estimates for the United States and also in the
estimates for Mexico and Peru, which therefore remained relatively low for
some time after colonization until the growing settler communities
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Table i.2 Growth rates of GDP per capita by region (percentage per annum)

1500—1700 1700-1750 1750-1800 1800-1870
North-west Europe 0.12 0.02 0.25 0.80
Southern Europe 0.00 0.03 —0.03 0.47
Central-eastern Europe —0.09 0.15 0.02 0.74
Total Europe 0.00 0.04 0.05 0.67
Asia 0.07 —0.38 —0.12 —0.17
British offshoots 0.09 0.88 0.85 1.09
Latin America 0.39 —0.22 0.01 —0.25
Africa 0.00 0.09 0.00 0.41
World 0.06 —0.24 —0.05 0.33

Source and notes: Derived from Table i.1. North-west Europe = GB, NL, Belgium,
Sweden; Southern Europe = France, Italy, Spain, Portugal; central-eastern Europe =
Germany, Poland.

outnumbered the declining native populations.” North America and Latin
America are covered in Chapters 8 and 9, respectively, while Australia is
discussed in Chapter 11.

Fourth, there are also signs of substantial regional variation in economic
outcomes within Africa, as noted in Chapter 10. In addition to the data for the
whole of Africa in Table i.1, we have included estimates of per capita income
in South Africa, based on available data for the Cape Colony, which clearly
generated high incomes for its Dutch settler population in the eighteenth
century (Fourie and van Zanden 2013).” Furthermore, the data on African
exports presented in Chapter 10 are also suggestive of substantial fluctuations
in income, with significant phases of shrinking (or negative growth) as well as
positive growing.

The data from Table i.1 can be used to calculate the annual growth rates of
per capita GDP in Table i.2. This reveals the generally low rates of growth
achieved even in the successful north-west European economies, at just
0.8 per cent in the period 1800—70. Note that the growth rate was faster in
the British offshoots from the eighteenth century, but because they were
starting from a lower level of per capita income, they had still not forged
ahead of Great Britain by 1870. Asia experienced negative growth (or

1 The incomes of the colonists considered alone were substantially higher, as shown in
the US (settlers only) estimates, and the issue of their level relative to the Old World will
be addressed below.

2 Note, however, that Fourie and van Zanden (2013) make no allowance for the indigen-
ous African population.
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shrinking) in three out of the four periods, while Latin America also shrank in
the first half of the eighteenth century and stagnated during the nineteenth
century. Africa experienced the most stagnant long run economic perform-
ance, but it is likely that better data would reveal greater volatility with more
significant periods of shrinking interspersed between periods of growing.

One striking feature of Table i.2 is that most regions experienced negative
per capita income growth over periods of half a century or more as well as
periods of positive growth. This points to an important role for changes in the
extent of shrinking (or periods of negative growth) as well as positive
growing. Where annual information is available back as far as the late
thirteenth century, the new data reveal that what makes the difference
between a successful economy with an upward trend in per capita income
and an economy that stagnates over the long run lies largely on the shrinking
rather than the growing side. In other words, successful North Sea area
economies like Britain and the Netherlands overtook Mediterranean econ-
omiies like Italy and Spain not by growing faster when they grew, but rather
by shrinking more slowly when they shrank and by experiencing fewer years
of shrinking (Broadberry and Wallis 2017). This can be seen in Figure i1,
which plots the annual observations of GDP per capita for these four
economies between the late thirteenth and the late nineteenth centuries.
Of particular importance was the fact that the gains in per capita income after
the mortality crisis of the Black Death in the mid-fourteenth century were
never reversed in Britain and the Netherlands as population recovered from
the mid-fifteenth century.

Two major issues that continue to be debated by economic historians can
be addressed with the data from Table i.1: the timing of the Great Divergence
and comparative living standards in the New World and the Old World
before the twentieth century. The data on average incomes in Table i.r
suggest that Europe was already ahead of Asia during the early modern
period, with a European advantage of around 25 per cent in 1700. However,
before concluding that the Great Divergence was already under way by 1500,
it is worth bearing in mind that Asia had a population four times the size of
Europe’s. Pomeranz (2000) claimed that Europe-Asia comparisons should be
made on the basis of similarly sized units and set out to show that the leading
regions of Asia, such as the Yangzi Delta in China, were on a par with the
leading regions of Europe as late as 1800. Figure i.2 addresses this issue by
comparing GDP per capita in the leading regions of Europe and China. The
income of the European leader is based on Italy until the 1540s, followed by
the Netherlands until the 18o0s and then Great Britain. For China, we know
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that the income level in the Yangzi Delta in the 1820s was 75 per cent higher
than in China as a whole (Li and van Zanden 2012). The China leader series is
obtained by projecting this ratio back in time. Note that this does not require
that the Yangzi Delta was always the richest region, just that there was
always at least one region that was around 1.75 times the average for China
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as a whole. It is clear that a substantial gap opened up between the leading
regions of Europe and China during the eighteenth rather than the nine-
teenth century. Pomeranz (2011; 2017) now accepts that his early claim that
the Great Divergence began only in the nineteenth century was exaggerated,
and agrees that the eighteenth century was more likely, but notes that this is
still a lot later than traditionally assumed.

Turning to the issue of living standards in the New World compared with
Europe, Maddison’s (2010) estimates of GDP per capita for the territory of the
modern United States show a continued British advantage until the late
nineteenth century, and this is also reflected here in the estimates of Table
i.1. This has been the subject of some controversy, with Prados de la Escosura
(2000) and Ward and Devereux (2003) claiming that the United States was
already ahead by the mid-nineteenth century, while Broadberry (2003) and
Broadberry and Irwin (2006) continued to support Maddison’s view. The first
point to note is that the multicultural estimates include Native American
Indians living at subsistence, which substantially lowers average income in
the seventeenth and eighteenth centuries, and continues to have an impact
during the nineteenth century, although the British advantage remains if
attention is confined to the living standards of the US settlers in Table i.1.
A second factor to consider is the existence of slavery, which serves as
another reminder that until the 1860s the southern United States could not
be considered a modern economy. Slaves accounted for 12.6 per cent of the
US population in 1860 (Haines 2006).

Confining attention to free members of the settler population, it seems
likely that for many, per capita incomes were at least as high as those in the
countries from which immigrants were attracted. Indeed, Allen et al. (2012)
demonstrate higher real wages in the American colonies than in Britain all the
way back to the mid-seventeenth century. Nevertheless, even here it is worth
noting that although staple commodities were available in greater abundance
in the New World than in Europe as a result of the easy availability of land,
manufactured goods and services were much harder to come by before the
late nineteenth century. In these circumstances, living standards appear
higher in the New World if incomes are compared using the prices of
a basket of staple commodities, but this advantage disappears as more
manufactured items or services are included. A suggestive study by Geloso
(2015) demonstrates this for a comparison between New France (the current
Canadian province of Quebec) and France during the period 16881760, using
Allen’s (2009) ‘bare bones’ and ‘respectability’ baskets. Geloso (2015: 99)
concludes that ‘the inhabitants of New France could more easily satisfy
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their basic needs. However, rising beyond that point was harder. Any
advantage enjoyed at the bare bones level disappears at the respectable
level.” A further point worth remembering in the US case is that warfare
took its toll on two occasions, during the War of Independence (1776-83) and
the Civil War (1861-65). A recent contribution by Lindert and Williamson
(2016) argues that the thirteen colonies were ahead of Britain in the eight-
eenth century, but fell back behind by 1800 as a result of destruction wrought
during the War of Independence. Lindert and Williamson then see the
United States as regaining the lead by 1850, but suffering another setback
during the 1860s due to the Civil War, and then finally forging ahead
permanently after 1870, as in the conventional Maddison chronology.
Although GDP per capita is widely used as a measure of living standards, it
is at best an incomplete measure, and needs to be supplemented by additional
information. Two important variables widely monitored are life expectancy
and education, which tend to show smaller differences between nations than
GDP per capita. The human development index (HDI), which combines
GDP per capita with measures of life expectancy and education is sometimes
used as a composite measure of the standard of living (UNDP 1990). In its
standard form, however, the HDI s still subject to the shortcoming that it is
based on mean values and therefore cannot say anything about the distribu-
tion of welfare across individuals. To take account of distributional issues, it is
necessary to incorporate measures of inequality such as the Gini coefficient
or the Atkinson inequality index. These issues are considered in Chapter 16.

Part II: Factors Governing Differential Outcomes in
the Global Economy

Part II explores the factors governing differential outcomes in the various
regions that are examined in Part I. An important distinction is made between
the proximate and fundamental sources of growth, while a final section
analyses the world economy as a system.

The Proximate Sources of Growth

Growth accounting helps us to assess whether economic growth came from
the use of more factor inputs or from the more effective use of existing inputs
(Solow 1957). In the simplest formulation, aggregate output is produced using
factor inputs of capital and labour. The growth rate of output can then be
related to the growth rates of the inputs of capital and labour and a residual
factor representing any change in the efficiency with which the factors are

I0
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used. Each factor is weighted by its relative importance in the production
process, measured by its share in the costs of production. For labour this is
the share of wages in the value of output, while for capital it is the share of
profits. The residual factor, known as total factor productivity (TFEP) is often
associated with technological progress, but it can also reflect changes in
organization, such as the introduction of the factory system.

Labour, which is considered in Chapter 12, has always been an important
factor input. In addition to the increase in the number of workers as popula-
tion grows, it is necessary to consider the quality of workers, particularly as
a result of investment in human capital. More educated workers should be
able to produce more output, so an increase in education should raise the
growth rate, other things being equal. However, education is costly to
provide, so as production becomes more complex with economic develop-
ment, parents may face a choice between having a small number of well-
educated children or a larger number of poorly educated children. Such
considerations must inevitably impact on decisions about fertility, and are
now considered by many economists to be central to understanding the
demographic transition from a poor economy with high rates of fertility
and mortality to a rich economy with low rates of fertility and mortality
(Galor 2005).

Capital and technology accounted for an increasing share of growth
between 1700 and 1870, and are considered here in Chapter 13. The growing
importance of capital reflected in turn the growing importance of fixed
capital relative to working capital, while the growing importance of techno-
logical progress reflected the growth of mechanization and the use of the
steam engine as a major source of power.

The Ultimate Sources of Growth

Even if we had perfect information on the proximate sources of growth,
however, this would only tell us how the transition to modern economic
growth occurred, rather than why it occurred. If some economies grew faster
than others because of more investment or faster technological progress, we
would want to know why investment and technological progress were faster
in those economies. Economists divide the more fundamental underlying
sources of growth into two categories: geography and institutions.

The role of geography can be analysed using the distinction between first
and second nature geography. First nature geography covers natural endow-
ments such as mineral deposits or climate, while second nature geography
covers man-made factors such as access to markets and agglomeration

II
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economies. First nature geography has traditionally featured heavily in
explanations of differential performance during the Industrial Revolution,
with coal deposits playing an important role in the location of industry.
Recently, however, a new literature has arisen, emphasizing the importance
of second nature geography (Krugman and Venables 1995). The basic idea
here is that exogenously given first nature geography advantages or disad-
vantages become amplified rather than reduced by forces of economic
integration. Favourable locations with high productivity are seen as attract-
ing people and investment, which further raises productivity. Unfavourable
locations with low productivity attract fewer people and investment, thus
falling further behind. Reductions in the cost of trade may thus have asym-
metric effects on different regions, with industry clustering in a few favour-
able locations rather than being dispersed evenly around the world. Building
on the approach of Crafts and Venables (2003), Chapter 14 assesses to what
extent the differential outcomes in the global economy over the period
1700-1870 can be explained using this new approach.

One of the key developments in economic history in recent decades has
been the systematic analysis of institutions as a fundamental determinant
of economic performance. A key player in the development of this analysis
was the Nobel laureate Douglass North, who defined institutions as ‘the
rules of the game and the means of enforcement” (North 1990: 3). John
Wallis draws an important distinction in Chapter 15 between primary and
secondary rules. Primary rules are the rules that directly govern behaviour,
such as traffic laws, property laws, and criminal laws, while secondary rules
are the rules that govern the formation or alteration of the primary rules.
Primary rules can be seen as structuring the economic system and second-
ary rules the political system. Understanding the role of institutions in
explaining differential outcomes in the global economy therefore requires
more than considering primary institutions such as property rights, but also
requires an analysis of secondary institutions such as democracy or dicta-
torship, and how primary and secondary rules interact. Wallis contrasts the
case of British North America, where modern economic growth began in
this period, with Latin America, where it did not. He also considers the
case of Japan, which underwent a radical institutional change with the
Meiji Restoration of 1868.

The Global Economy

The world economy can clearly be broken down into its regional compo-
nents as in Part [ of this volume. However, it is also helpful to think of the
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world economy as a global system, governing international transactions,
such as international trade and migration and international finance. It is
also important to stand back and assess the roles of warfare and empire.
This can be useful in guarding against a tendency of earlier generations of
economic historians to focus only on the effects of European developments
on the rest of the world, without paying much attention to the impact of
developments flowing in the opposite direction. Whilst the two-way nature
of these reciprocal flows became too obvious to ignore in the second half of
the twentieth century, they also need to be borne in mind when considering
earlier eras.

The real flows of goods (via international trade) and labour (via migration)
between 1700 and 1870 tell the story in Chapter 17 of the integration of
product and factor markets in different parts of the world. There is over-
whelming evidence of a greater trend towards market integration after 1820
than before, as the global economy was transformed by a host of revolution-
ary technologies in transportation and communications (O'Rourke and
Williamson 2002). Warfare can be seen as a major barrier to integration
during the eighteenth century, culminating in the disruption of the French
Revolutionary and Napoleonic Wars (1792-1815), which were fought not just
in Europe, but also in the Middle East, North America, the Caribbean, India,
and South East Asia. After about 1820, market integration received
a boost not just from declining transport costs as a result of technological
progress but also from a shift in trade policy away from mercantilism
towards free trade.

The international monetary system, analysed in Chapter 18, was based
largely on silver and gold during the early modern period. With well-
integrated bullion markets, countries were forced to coordinate legal ratios
to preserve bimetallism. An important exception here was England, which
was effectively on a gold standard de facto from 1717 and de jure from 1816.
During the third quarter of the nineteenth century, many other nations
switched away from a bimetallic standard and the gold standard emerged
at the heart of the international monetary system. Early modern intercontin-
ental trade occurred with a steady flow of silver from the Americas in the
West to Asia in the East, mainly via Europe, although there were also some
direct flows from the Americas to Asia via the Philippines. Commodity
money was replaced by bills of exchange to transfer funds for long-distance
trade and finance, with the bills of exchange market being progressively
enlarged from a European system in the mid-eighteenth century to a global
system by the mid-nineteenth century.

13
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Economic historians often focus on pre-war, post-war, and interwar
periods, as if warfare was some kind of anomaly and minor disruption to
normal events rather than a common occurrence that could sometimes lead
to major turning points in history. Yet China as well as the major European
powers spent more than half the time between 1500 and 1799 at war with
foreign enemies, and by 1914, as much as 84 per cent of the world was under
European control, either directly or as a now independent colony dominated
by Europeans. Chapter 19 therefore considers warfare and empire as
a separate topic within the framework of international transactions. How
did Europeans come to so dominate the world? Part of the answer must lie in
the higher incomes and better technology afforded by their earlier transition
to modern economic growth, which provided more resources for warfare.
However, European states also raised more tax revenue per head, formed
credible alliances and designed effective armies.

Although there is a minority view that sees colonizers as helping to lay
the foundations for later development, empire is usually seen as bad for
the people that were colonized (Ferguson 2003). However, one of the
most controversial debates in economic history concerns the costs and
benefits of empire for the colonizers. It is easy to point to large fortunes
accumulated by individual merchants through colonial investments, but
there were costs as well as benefits to maintaining an empire.
Retrospective cost-benefit analysis suggests that the colonial powers
earned a social rate of return that was below the risk-free rate (Davis
and Huttenback 1986). In other words, they would have reaped a higher
rate of return by holding government bonds. Why, then, were the empires
held? It is important to remember that the benefits were concentrated in
the hands of a few, who were able to mobilize and influence governments,
whereas the costs were spread across all taxpayers, who were less able to
mobilize effectively.

Concluding Comments

This book provides an overview of the modern world economy from around
1700 to 1870, focusing on the issues of economic growth and development.
We examine the beginnings of modern economic growth, giving due weight
to chronology, regional balance, and coverage of the main factors governing
differential outcomes in different parts of the global economy.

Part I on regional developments covers the first emergence of modern
economic growth in eighteenth-century Britain, and follows its spread to
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other parts of the world. The forging ahead of economies making the
transition to modern economic growth led to reversals of fortune within
and between continents. Within Europe, the first transition to modern
economic growth in Britain led to a reversal of fortunes between the North
Sea area and the Mediterranean region. The drive of Japan towards modern
economic growth during the Tokugawa Shogunate, combined with declin-
ing per capita incomes in Qing dynasty China, led to a reversal of fortunes
within Asia. A reversal of fortunes also occurred within the Americas
between North America and Latin America.

Part II on the factors governing differential outcomes covers both the
proximate and ultimate sources of growth. Dealing first with the proximate
factors, investment in physical and human capital and the development of
better technology undoubtedly played an important role. However, they can
only tell us how rather than why the transition to modern economic growth
occurred. To get at the ultimate sources of growth, we need to examine the
roles of geography and institutions. First nature geography has always been
seen as playing a role in the location of the Industrial Revolution in Britain
and its spread to other parts of the world through the location of coal.
However, recent work has also highlighted the role of second nature geog-
raphy through agglomeration economies and access to nearby buoyant
markets. Institutions matter because they provide the incentives for socially
productive activities such as trade, investment and innovation.
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REGIONAL DEVELOPMENTS






I

Britain, the Industrial Revolution,
and Modern Economic Growth

STEPHEN BROADBERRY

Introduction

Economic historians have traditionally seen the Industrial Revolution as
marking the beginning of the modern world. Early work in the subject
tended to see living standards before the Industrial Revolution as uni-
formly low, with little if any progress from the ancient world through the
medieval period to the early modern era. The transition to modern
economic growth was characterized as occurring first in Britain from the
mid-eighteenth century, with the Industrial Revolution initiating an
increase in the rate of growth of population and production, but with
production growth outstripping population growth. Eventually population
growth slowed down as the economy went through a demographic tran-
sition, but output per head continued to grow and even accelerated from
the late nineteenth century. For the first time, it seemed that a society was
able to improve the material living standards of virtually all of its mem-
bers, rather than just a small elite.

A new generation of researchers has challenged aspects of this simple
account, but without dethroning the British Industrial Revolution from its
central role in the transition to modern economic growth. First, new esti-
mates of gross domestic product (GDP) per head show that there were
several episodes of pre-industrial growth in Britain, interspersed with epi-
sodes of stagnation rather than decline, so that the Industrial Revolution built
upon prior developments. Second, international comparisons have clarified
the extent to which the Industrial Revolution was a purely British phenom-
enon, placing it within the context of both a Little Divergence within Europe
and a Great Divergence between Europe and Asia. Third, with long time
series of output and population, researchers have questioned the extent to
which the pre-industrial economy conformed to the Malthusian model.

21



STEPHEN BROADBERRY

Fourth, new work on real wages in Britain and a wide range of European and
Asian economies has established that living standards were not uniformly
low before the mid-eighteenth century, but rather that the Industrial
Revolution occurred in Britain at least partly in response to high wages,
which stimulated the substitution of capital for labour, the accumulation of
human capital and labour-saving changes in technology.

British Economic Performance, 1700-1870

British Economic Growth in Long Run Perspective

Although there has been broad agreement about the quantitative dimen-
sions of British economic growth during the period 1700-1870 since the
work of Crafts and Harley (1992), recent work by Broadberry et al. (2015)
sheds new light on this work by providing historical national accounts for
Britain reaching back to the late thirteenth century. An important result of
the Crafts-Harley work was to demonstrate that economic growth during
the Industrial Revolution was much slower than had originally been
suggested by Deane and Cole (1967). This meant that Britain must have
entered the Industrial Revolution already richer and more developed than
earlier economic historians had assumed. To understand Britain’s transi-
tion to modern economic growth, it is therefore necessary to examine
what happened further back in time.

Broadberry et al. (2015) reconstruct the path of GDP for Britain from series
for the output of the agricultural, industrial and service sectors, combined
with a set of sectoral weights that capture the changing structure of the
economy. To estimate GDP per head, this aggregate GDP series is divided by
population. Figure 1.1 shows the long run evolution of real GDP, population
and real GDP per head over the long period 1270-1870. GDP per head
stagnated during 1270-1348, before increasing sharply between 1348 and
1400, as population declined more sharply than GDP following the shock of
the Black Death. GDP per head then remained on a plateau between c.1400
and 1650 as population at first continued to fall and then began to recover
from the late fifteenth century. A new GDP per head growth phase started
around 1650, as population stagnated and then declined slightly. Although
GDP per head growth slowed down after 1700 as population growth
resumed, it remained positive and became increasingly stable, with fewer
and fewer years of negative GDP per head growth. It seems, then, that the
Industrial Revolution was more about shrinking less frequently than about
growing faster (Broadberry and Wallis 2017).
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Figure 1.1 Real GDP, population, and real GDP per head, England 12701700 and Great
Britain 1700-1870 (averages per decade, log scale, 1700 = 100)
Source: Broadberry et al. (2015: 204).

Table 1.1 presents the average annual growth rates for the same three
series: GDP, population and GDP per head. Notice how the growth rate of
GDP per head after 1800 was actually slightly slower than after the Black
Death (13508-1400s) and after the Civil War (1650s-1700), despite the fact that
GDP growth was much faster. The reason for this was the very different
paths of population in these three periods. Whereas population declined very
sharply after the Black Death, and still declined slightly after the Civil War, it
grew very rapidly during the first two-thirds of the nineteenth century. This
points to a major difference between modern economic growth and pre-
industrial growth, as highlighted by Kuznets (1966). Pre-industrial growth
required falling population, and this led to an increase in land per head and
capital per head, which in turn led to higher output per head. However, this
was clearly not a route to sustained growth. For Kuznets, sustained or
modern economic growth required rising output per head together with
a growing population.

Structural Change in Britain

Another important aspect of modern economic growth is structural change.
It has long been noted that economic development is associated with a shift in
the structure of the economy away from dependence on agriculture. This has
traditionally been seen as a process of industrialization, although recent
research suggests that this understates the role of services. Broadberry et al.
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Table 1.1 Annual growth rates of real GDP, population, and real GDP per
head, Great Britain 1700-1870 (percentage)

Real GDP Population Real GDP per head

A. England

1270S—T1300S —0.02 0.27 —0.29
13008—1350S —0.64 —0.52 —0.12
1350S—14008 —0.30 —1.06 0.76
14008—1450S —0.06 —0.21 0.15
14508—15008 0.40 0.25 0.15
15005—15508 0.51 0.65 —0.14
15508—16008 0.81 0.62 0.19
16008—16508 0.41 0.51 —0.10
16508—1700 0.78 —0.04 0.82
1270S—1700 0.22 0.04 0.18
B. Great Britain

1700—1750S 0.49 0.30 0.19
17508—1800S 1.21 0.77 0.44
18005-18508 2.08 1.34 0.74
18508—1870 0.12 1.54 0.58
1700-1870 1.31 0.84 0.48

Source: Broadberry et al. (2015: 208).

(2015) note that the British economy diversified away from agriculture over
a longer time span than was once believed by economic historians.
Agriculture was less important and services more important earlier than
widely perceived, with important consequences for sectoral productivity
performance. Labour productivity growth was faster in industry than in
agriculture during the Industrial Revolution rather than the reverse, as
early quantification of the Industrial Revolution had appeared to suggest.
The quantitative dimensions of the structural shift away from agriculture
in the British economy are set out in Table 1.2. The first point to note is that
agriculture’s share of output and employment declined in importance over
time, while the shares of industry and services increased, as would be
expected for a developing nation. Second, however, note that even as early
as 1381, agriculture accounted for less than 60 per cent of employment and less
than 50 per cent of nominal GDP, so that even in the fourteenth century,
industry and services accounted for a substantial share of economic activity.
Third, although agriculture accounted for a smaller share of output than
employment for most of the period under consideration here, thus making
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Table 1.2 Sectoral shares in nominal GDP and the labour force, England
1381-1700 and Great Britain 1700-1870 (percentage)

A. Nominal GDP shares

Year Region Agriculture  Industry Services Total
1381 England 45.5 28.8 25.7 100.0
1522 England 39.7 38.7 21.6 100.0
1700 England and Britain 26.7 41.3 32.0 100.0
1759 Britain 20.7 35.2 35.1 100.0
1801 Britain 31.3 32.7 36.0 100.0
1841 Britain 22.1 36.4 41.5 100.0

B. Labour force shares

Year Region Agriculture  Industry Services Total
1381 England 57.2 19.2 23.6 100.0
1522 England 58.1 22.7 19.2 100.0
1700 England and Britain 38.9 34.0 27.2 100.0
1759 Britain 36.8 33.9 20.3 100.0
1801 Britain 31.7 36.4 31.9 100.0
1841 Britain 23.5 45.6 30.9 100.0

Source: Broadberry et al. (2015: 344).

agriculture a low productivity sector, this had ceased to be the case by 1801,
a point first noted by Crafts (1985). Fourth, although industry increased its
share of nominal GDP more rapidly than services until 1700, this ceased to be
the case during the Industrial Revolution period. This may at first sight seem
surprising but can be explained by a decline in the relative price of industrial
goods, as technological progress increased productivity and drove down
prices. By contrast, the more modest productivity improvement in services
led to an increase in their relative price, so that the share of services in
nominal GDP increased more rapidly than the share of industry after 1700.
A fifth striking feature of Table 1.2 is that much of the shift of labour from
agriculture to industry occurred before 1759, which has important implications
for the pattern of labour productivity growth before and during the Industrial
Revolution. If, as was once believed, the shift of labour from agriculture to
industry had taken place at the same time as the Industrial Revolution, then
much of the growth of industrial output could be explained by increased
labour input rather than by productivity growth. This counter-intuitive result
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Table 1.3 Sectoral annual growth rates of output, labour force, and labour
productivity, England 1381-1700 and Great Britain 1700-1851

Annual % growth:

Agriculture Industry
Labour Labour Labour Labour

Period  Output force productivity Output force productivity
1381-1522 0.0I —o0.01I 0.02 0.27 0.10 0.17
1522—1700 0.38 0.25 0.13 0.73 0.66 0.07
170059  0.79 0.22 0.57 0.63 0.31 0.32
1759—1801 0.85 0.44 0.41 1.54 0.97 0.57
180151 0.74 0.64 0.10 3.00 1.74 1.23
1381-1759 0.30 0.13 0.17 0.54 0.40 0.14
1759-1851  0.79 0.54 0.24 2.33 1.39 0.93

Services GDP

Output Labour  Labour Output Labour Labour
force productivity force  productivity

1381-1522 0.06 —0.16 0.23 0.I1 —0.02 0.14
1522—1700 0.74 0.60 0.14 0.60 0.45 0.16
1700-59  0.70 0.44 0.26 0.69 0.32 0.38
1759—1801 1.36 1.00 0.36 1.23 0.79 0.44
180151 2.16 1.45 0.71 2.10 1.35 0.74
1381-1759 0.48 0.31 0.17 0.43 0.25 0.18
17591851 1.80 1.24 0.55 1.70 1.09 0.60

Source: Broadberry et al. (2015: 367).

was implicit in the work of Deane and Cole (1967), and also confronted more
explicitly by Crafts and Harley (1992). With much of the shift of labour from
agriculture to industry occurring between 1522 and 1759, there was a period of
labour-intensive industrialization (or proto-industrialization) without dramatic
industrial productivity growth, which can be tracked in Table 1.3. This was
then followed by the Industrial Revolution, where capital deepening and
technological progress raised industrial labour productivity rapidly after 1759.

Britain in the Global Economy

Britain’s rise to income leadership can be seen as part of a Little Divergence
within Europe as the North Sea area economies of Britain and the
Netherlands overtook the Mediterranean economies of Italy and Spain.
This occurred in parallel with a Little Divergence within Asia as Japan
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Table 1.4 Levels of GDP per head in Europe and Asia (1990 international
dollars)

GB NL Italy Spain Japan China India

1300 724 674 1,466 889 531 833

1400 1,045 958 1,570 822 548 991

1500 1,068 1,141 1,408 826 548 852

1600 1,077 1,825 1,224 876 667 859 682
1650 1,055 1,671 1,372 838 667 859 638
1700 1,563 1,849 1,344 817 676 1,089 622
1750 1,710 1,877 1,446 845 752 749 573
1800 2,080 1,974 1,327 893 828 654 569
1850 2,997 2,397 1,306 1,144 004 600 556

Source: Broadberry et al. (2018).

overtook China. The Great Divergence between the two continents was the
net result of these regional developments within both Europe and Asia, as
north-west Europe forged ahead of the rest of Europe and Asia.

These developments are shown in Table 1.4, where levels of GDP per
head are shown in a common unit, 1990 international dollars, so that
average living standards can be compared across both space and time.
The Little Divergence within Europe can be seen in the first four
columns of Table 1.4. In 1300, GDP per head was higher in Italy and
Spain, reflecting the dominant position of the Mediterranean region in
the European economy. After 1500, however, with the opening of new
trade routes between Europe and Asia around the south of Africa and
between Europe and the New World across the Atlantic, the
Mediterranean lost its role as the centre of economic activity in
Europe. In these changed circumstances, access to the Atlantic became
more important, and the North Sea area economies of the Netherlands
and Britain became the leading European economies. The Netherlands
was the first north-west European economy to forge ahead during its
Golden Age between 1570 and 1650, but Great Britain grew more rapidly
after 1650 and ultimately emerged as the first economy to achieve modern
economic growth, with sustained growth of GDP per head accompanied
by rapid population growth.

Within Asia, another Little Divergence was occurring as Japan forged
ahead of China in the eighteenth century. Although Japan experienced
positive growth during the sixteenth century, and again in the eighteenth
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and nineteenth centuries under the Tokugawa Shogunate, growth was
slower than in Britain, so that Japan’s rise to economic leadership within
Asia depended also on the decline of GDP per head that occurred in
Qing dynasty China during the eighteenth century. Japan achieved mod-
ern economic growth after the Meiji Restoration of 1868, but until then
the slower rate of growth in the leading Asian economy compared to the
leading parts of Europe meant that the gap in living standards between
the two continents continued to widen in the phenomenon known as the
Great Divergence.

Accounting for British Economic Growth:
Proximate Sources

Growth accounting helps us to assess whether economic growth came from
the use of more factor inputs or from the more effective use of existing
inputs. In the simplest formulation, as set out in the Introduction to this
volume, the growth rate of output can be related to the growth rates of the
inputs of capital and labour and the growth rate of total factor productivity.
Each factor is weighted by its share of national income, which is wages in the
case of labour and profits in the case of capital.

Growth Accounting with Physical Capital and Raw Labour

Crafts and Harley (1992) conducted a growth accounting exercise for Great
Britain in the period 1700-1860 using this simple two-factor approach, based
on their own estimates of output growth, the growth of population from
Wrigley and Schofield (1981) as the labour input, and Feinstein’s (1988) capital
stock data. Crafts and Harley’s estimates, reproduced here in Table 1.5, show
that about two-thirds of the increase in output growth from o.70 per cent
during 1700-1760 to 2.5 per cent during 1831-1860 was due to faster growth of
factor inputs, and only one-third due to faster growth of total factor product-
ivity (TFP). McCloskey’s (1981: 108) claim that ‘ingenuity rather than absten-
tion governed the industrial revolution” does not seem to be borne out by this
simple exercise in growth accounting. Rather than being the result of ingeni-
ous new ways of combining inputs (hence raising TFP growth), higher
output growth seems to have been due primarily to abstention from leisure
(hence more labour inputs) and abstention from consumption (hence more
savings to invest in capital inputs). Furthermore, a good part of the increased
input growth was due to labour rather than capital, as a result of the rapid
rate of population growth, hence leading to a relatively modest rate of

28



Britain, the Industrial Revolution, and Modern Economic Growth

growth of GDP per head. And to the extent that TFP growth did increase, it
was largely delayed until after 1830.

Growth Accounting with Human Capital

In a more sophisticated formulation of growth accounting, a distinction can
be made between skilled and unskilled labour, so that there are three factors
of production, including human capital as well as physical capital and raw
labour. Crafts (1995) conducted a growth accounting exercise on this basis for
Great Britain in the period 1760-1913, shown here in Table 1.6. Human capital
seems not to have been very important during the early stages of the
Industrial Revolution, with literacy rates stagnating during the second half
of the eighteenth century (Schofield 1973). Although the periodization is
slightly different between Tables 1.5 and 1.6, it is nevertheless clear that
the inclusion of human capital results in even lower rates of TFP growth
during the Industrial Revolution than in the simple two-factor growth
accounting exercise. This strengthens the finding that the increase in output
growth owed more to the faster growth of factor inputs than to greater
efficiency in their use.

The ‘Industrious Revolution” and the Labour Input

The growth accounting exercise in Table 1.5 assumes that the labour input
grew in line with population. However, this assumes that the number of days
worked per year remained unchanged, which has always been disputed by
those who see the Industrial Revolution as leading to an intensification of
work effort, as people worked harder to obtain the new goods made available
by long-distance trade and new technology (de Vries 1994). Although

Table 1.5 Accounting for British GDP growth, 1700-1860, two-factor model
(percentage per annum)

Output growth Due to capital Due to labour TEP growth

1700—60 0.70 0.35 0.15 0.20
1760—1801 1.00 0.50 0.40 0.10
180131 1.90 0.85 0.70 0.35
1831-60 2.50 1.00 0.70 0.80

Sources and notes: Derived from Crafts (1985: 81); Crafts and Harley (1992: 718); Harley
(1993: 198). All calculations are on a two-factor basis, with capital and labour weighted
equally.
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Table 1.6 Accounting for British GDP growth, 17601913, three-factor model
(percentage per annum)

Output Due to Due to Due to human TFP

growth capital labour capital growth
1760-80  0.60 0.25 0.20 0.10 0.05
1780—-1831 1.70 0.60 0.45 0.45 0.20
1831-73 2.40 0.90 0.45 0.70 0.35
1873—99 2.10 0.80 0.30 0.50 0.50
1809—-1913 1.40 0.80 0.30 0.50 —0.20

Sources and notes: Crafts (1995: 752). Weights are 0.4 for capital, 0.35 for labour and 0.25
for human capital.

evidence for the idea of an ‘industrious revolution’ initially proved elusive,
quantitative information has recently emerged to suggest that it played quite
an important role. Voth (2001) uses court records from London and the north
of England to infer the decline of the pre-industrial practice of not working on
Mondays (known colloquially as St Monday). His estimates suggest that
annual hours worked per person increased from 2,576 in 1760 to 3,328 by
1800 and 3,356 by 1830, so that labour input grew at an annual rate of
1.4 per cent between 1760 and 1801, rather than at the 0.8 per cent rate
suggested by population growth. This would reduce TFP growth during
this period by 0.3 per cent per year, which would be sufficient to make TFP
growth slightly negative rather than positive for the period 1760-1801 in Table
1.5. Abstention rather than ingenuity seems to have governed the Industrial
Revolution by a considerably greater margin than contemplated even by
Crafts and Harley (1992), let alone by McCloskey (1981).

The idea of a significant increase in annual working hours during the
Industrial Revolution has recently received further quantitative support from
Humphries and Weisdorf (2016), who contrast the real wages of workers
employed on annual contracts with those of workers paid on daily rates. The
difference between the two series can be taken as representing the change in
the number of days worked per year. The path of real wages shown by their
‘annual’ series tracks quite closely the path of real GDP per head as estimated
by Broadberry et al. (2015), and is thus consistent with their claim that the
daily real wage series can be reconciled with the GDP per head data during
the period 1700-1870 largely through an increase in days worked per year,
with smaller contributions from a reduction in the share of GDP going to
labour and an increase in the relative price of food. The number of days
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Figure 1.2 The implied working year of day workers, 1260s-1840s
Source: Humphries and Weisdorf (2016).

worked per year implied by the Humphries and Weisdorf data over the
period from the 1260s to the 1840s is shown in Figure 1.2.

The Role of Technology

Growth accounting was introduced by Solow (1957) and is often associated
with his one-sector neoclassical growth model, in which total factor product-
ivity growth is treated as an exogenous variable and equated with techno-
logical progress (Solow 1956). In fact, this is not strictly necessary and Barro
(1999) shows within a growth accounting framework how TFP growth can be
seen as reflecting endogenous technological progress or spillover effects from
accumulation. These findings were anticipated by Crafts (1995) in an early
attempt to reconsider the Industrial Revolution in the light of endogenous
growth theory. The strongest result of Crafts (1995: 754) was that spillover
effects from accumulation were unlikely to have played a major role in the
British Industrial Revolution, since Britain was characterized by relatively
low rates of investment in both physical and human capital. Crafts (199s:
761-767) thus saw the endogenization of innovation as a more promising line
of enquiry, but pointed to relatively low levels of spending on research and
development compared with later periods, and placed more emphasis on
wider growth-promoting characteristics of British society such as incentives
for wealth creation rather than rent-seeking, a low share of direct taxes in
overall taxes and high rates of urbanization.
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The Industrial Revolution is rightly remembered as a period of innovation
in manufacturing. Museums continue to celebrate the spinning jenny, the
water frame, the mule and the power loom in cotton textiles, coke smelting
and the reverberatory furnace in iron, and the use of the steam engine to
power machinery across all branches of manufacturing. However, it is worth
bearing in mind that the first industrial use of the steam engine occurred in
mining, and that it soon spread beyond industry to the agricultural and
service sectors. Indeed, some of the most important applications of the
steam engine lay in transport, with the development of the steam locomotive
on the railways revolutionizing inland transport and the steamship having
a similar effect on overseas transport.

Recent work by Allen (2009) and Mokyr (2009) has sought to place
technological progress at the heart of explaining the Industrial Revolution,
but with quite different emphases. Whereas Allen (2009) sees technological
progress in Britain as a response to a unique set of factor prices, Mokyr (2009)
emphasizes a wider ‘industrial enlightenment’. Before examining these two
approaches in detail, however, it is worth emphasizing once again the key
result of this section, which has established that growth of factor inputs
accounted for two-thirds of the increase in the rate of output growth, leaving
the other third to be explained by TFP growth, which includes all other
efficiency gains as well as technological progress.

Explaining the Industrial Revolution and the
Transition to Modern Economic Growth

Growth accounting is useful in identifying the proximate sources of growth,
but cannot really explain why the Industrial Revolution occurred in Britain
rather than elsewhere. If an industrious revolution and capital accumulation
were the proximate sources, why did they happen in Britain rather than in
France or the Netherlands? And to the extent that technological progress was
responsible, why again did the key innovations occur in Britain? In this
section we therefore turn to the more fundamental causes of economic
growth. Economists tend to divide the fundamental causes of economic
growth into two categories: geography and institutions.

Geography
Economic geographers make an important distinction between first nature
and second nature geography. First nature geography covers natural endow-
ments such as mineral deposits or climate, while second nature geography
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covers man-made factors such as access to markets and agglomeration
economies. Allen (2009) emphasizes both aspects of economic geography in
his explanation of Britain’s primacy during the Industrial Revolution. First
nature geography played an important role because of Britain’s large reserves
of coal. However, it is clear that this would not be sufficient on its own, since
the coal deposits were always there and did not suddenly materialize during
the eighteenth century. Rather, their utilization depended on a number of
factors that can be seen as reflecting second nature geography. Allen places
particular emphasis on the growth of London, which stimulated the coal
industry in the north of England to satisfy London’s growing demand for fuel
as wood became scarce and was increasingly replaced by coal shipped from
Newecastle. This resulted in the first element of what Allen sees as Britain’s
unique factor-price combination of low coal prices and high wages. The high
wages resulted from agglomeration economies associated with the growth of
London, combined with the effects of Britain’s growing success in inter-
national trade, following the shift of Europe’s trading focus from the
Mediterranean to the Atlantic from around 1500.

Allen sees the key innovations of the Industrial Revolution as a response to
high wages and low coal prices in Britain, with the new technology charac-
terized as labour-saving and coal-using. This framework is also useful in
understanding why the key innovations of steam-driven machinery in indus-
tries such as cotton textiles, iron and engineering were not immediately
adopted elsewhere, since they were designed to be profitable in the circum-
stances of Britain’s unique factor-price combination. But Britain’s advantage
did not last forever, as further technological change adapted the new tech-
nologies to other factor-price combinations, and eventually made them
dominate the old technologies over a much wider range of factor prices.

Institutions

Allen (2009) sees technological change as a response to the incentives faced by
entrepreneurs, which can be seen ultimately as shaped by both first
and second nature geography. Although Allen (2009: 4-5, 14-15, 125-126)
explicitly seeks to distance himself from the idea of institutions playing an
important role, it seems but a small step from the characterization of
entrepreneurs as responding to factor-price incentives to a consideration of
how individuals respond to the incentives provided by the ‘rules of the game’
embodied in the wider institutional framework (North 1990). North defined
institutions as the rules of the game, both formal and informal, which define
and limit the set of choices that individuals make. He saw institutions as
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affecting economic performance by providing incentives for individuals to
engage in socially productive activities such as exchange and production,
invention and innovation, saving and investment. Although North and
Weingast (1989) sought to ‘explain’ the Industrial Revolution as a response
to the institutional changes introduced by the Glorious Revolution of 1688,
the lag of around a century between the two developments makes it hard to
draw a firm link between the ‘credible commitment” supposedly secured by
the constitutional settlement and the later economic development. To be
convincing, a clearer link is needed between the institutional change and the
innovations of the Industrial Revolution.

Like Allen, Mokyr (2009) places the explanation of a sustained acceleration
in the rate of technological progress at the heart of understanding the
Industrial Revolution. Unlike Allen, however, Mokyr (2009: 40) embeds his
explanation firmly within the wider institutional framework, drawing on his
idea of a European ‘industrial enlightenment’, with scientists, engineers and
inventors engaged on a Baconian programme of research based on experi-
mentation and scientific method, directed at solving practical problems to
produce ‘useful knowledge’. In the British case, however, Mokyr (2009: 120)
sees it as important that these scientists, engineers and inventors were able to
engage with a supply of skilled craftsmen, which existed partly as a result of
historical contingency from past industrial developments, and partly as
a result of a flexible institution in the form of the apprenticeship system.
Mokyr (2009: 63—78) also emphasizes the effects of the Enlightenment on the
wider institutional structure of society, although this part of the argument,
with its emphasis on ideology increasingly coming to dominate vested
interests, is necessarily more speculative.

As Crafts (2011: 166) notes, although Allen (2009) and Mokyr (2009) see
themselves as offering competing explanations of the Industrial Revolution,
their arguments are not mutually exclusive and could indeed be character-
ized as complementary. It would not be unreasonable to see British innov-
ators as responding to the factor-price combination that they faced within an
environment shaped by the Enlightenment.

The Standard of Living

What were the consequences of the Industrial Revolution for the living
standards of the British people? This has been a controversial issue that has
divided economic historians for as long as the subject has been studied. To
understand the enduring nature of this controversy, it is helpful to see a single
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