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ABSTRACT

Aspiring to a Higher Rank: Swedish Factor Prices and Productivity in International Perspective,
1860-1950.

Gothenburg Studies in Economic History 1 (2008)

ISBN 978-91-86217-00-6

Author: Svante Prado

Doctoral Dissertation at the Department of Economic History, School of Business, Economics and
Law, University of Gothenburg, Box 720, SE-405 30 Géteborg, Sweden. (Written in English)

Distribution: The Department of Economic History, School of Business, Economics and Law,
University of Gothenburg, Box 720, SE-405 30 Géteborg, Sweden.

This dissertation consists of four chapters which expand on the Swedish economic development in an
international perspective between 1860 and 1950. The overarching theme is how the Swedish rise,
from backwardness to prosperity, is best understood. Chapter 1 identifies two types of recent
convergence literature which venture into explorations of the causes of convergence at disaggregated
levels of GDP per capita. The first has measured convergence in terms of movements of land prices
and real wages for unskilled workers, and stressed the significance of external forces, such as trade,
mass migration and capital flows. The other has established comparative levels of labour productivity
for different sectors of the economy, and shown that these levels in the manufacturing sector have
remained stable in the long-run.

The introductory chapter is followed by two chapters which examine factor prices, while chapters
4 and 5 focus on productivity.

Chapter 2 shows that previous accounts of factor price convergence have overestimated the
Swedish catch up because of their reliance on a flawed real wages series for unskilled workers. When
a more representative wage series is used and compared to similar real wage series for the UK and
the US, much of the alleged catch up slips away. Convergence did take place but at a slower pace
than was previously claimed. The third chapter tempers the claim by the recent convergence literature
that the Swedish wage-rental ratio increased steeply before World War 1. By using a more
representative series of land prices it is shown that the Swedish wage-rental ratio moved in a manner
similar to other protectionist countries’ wage-rental ratios, which fits well with the protectionist turn
in Swedish trade policy in 1888. The chapter concludes that domestic growth forces overwhelm the
importance of external factors and trade policy in understanding the evolution of the wage-rental
ratio.

The fourth chapter establishes comparative levels of Swedish labour productivity in the
manufacturing industry vis-a-vis the UK and the US and shows that Swedish convergence was
manifest around the turn of the century and in the 1930s and 1940s. Thus, there is no sign of stability
in the long-run evolution of relative productivity levels. As a follow up to this finding, the last chapter
penetrates deeper into productivity patterns in the Swedish manufacturing industry. It shows that
whereas the magnitudes of real cost reductions among industries were quite unevenly distributed until
the turn of the century, a more uniform pattern began to assert itself in the decade preceding World
War L. That invites efforts to search for common underlying stimuli, what economists and economic
historians refer to as a general purpose technology (GPT). One that may have exercised an impact on
productivity is electricity.

KEYWORDS: convergence, comparative productivity, TFP, factor prices, real wages, employment,
land prices, industrialisation, GPT, GDP, economic growth, Swedish historical national accounts,
manufacturing, labour productivity
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Chapter 1

Setting the Scene

Two Visions of Convergence

1.1. Introduction

Probing into the causes of the rise and long-term evolution of prosperity is to
enter the heartland of economic history. It has been a recurrent theme in the
historiography of economic history as well as closely related disciplines, at least
since the founding father of economics, Adam Smith, laid the foundation for an
inquiry into the nature and causes of the wealth of nations. Though the questions
were posed long ago, the answers range widely as all the differentiating aspects
of economic growth are being brought to the surface. This thesis reflects on
some of the most salient features that figure in discussions of the rise of
prosperity from a long-term historical perspective, for instance the measurement
of the constituent components and proximate sources of economic growth. It is
justified by an interest in forwarding our understanding of the Swedish case;
from being a relatively backward country in the mid-nineteenth century —
standing in the shadows of the forerunners of industrialisation and economic
growth — to embarking on a growth process that would put it on an equal footing
with most of the richest countries in the wake of Word War II. Doing so
inevitably calls for efforts to improve the foundation on which our conjectures
on Swedish economic development in an international perspective rest, implying
that a great deal of this thesis is concerned with the establishment of quantitative
evidence of relative performance. These efforts make it embody an important
aspect of the economic history discipline — that improved understanding of the
forces governing economic growth is a corollary of the establishment of reliable
facts. The ability to advance our arguments is of little avail if the facts are
missing or misleading. In Robert Fogel’s opinion: ‘the major obstacle to the
resolution of [most of the issues in history and economics] ... is the absence of
data rather than the absence of analytical ingenuity or credible theories’ (quoted
from McCloskey 2000 p. 86). Furthermore, few would disagree with the view
that to set Swedish economic development in relation to other countries is a sine
qua non for challenging our long-held perceptions about the attributes of
Swedish economic history. Yet it is rarely seen. This thesis takes this
prerequisite at face value, by explicitly addressing issues of factor prices and
productivity in Sweden vis-a-vis other countries in the latter half of nineteenth
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century and the first half of the twentieth. Two of the chapters judge Swedish
performance against the background of the US and the UK. The UK makes a
suitable reference point in being the forerunner of industrialisation and modern
economic growth, as well as Sweden’s most important trading partner in the
nineteenth century, while the US, by superseding the UK as the leader in
economic performance, and by receiving the great bulk of Swedish emigrants in
the latter half of the nineteenth, serves perfectly as another reference point.

The attempt to counterpoint Swedish economic development against that of
other countries’ trajectories brings it into close affinity with the literature
preoccupied with past experiences of convergence or divergence. This literature
spawned in the 1990s after two seminal articles by Baumol (1986) and
Abramovitz (1986), which confirmed empirically what Gerschenkron’s (1962)
historical narrative had hinted at, namely that relatively backward countries
enjoyed gains from certain fundamental conditions arising directly from the
initial — and continuing — differences in levels of output and productivity. On the
other hand, countries which started on much higher levels of output and
productivity could not expect to grow as rapidly as those starting behind.
Something in what Feinstein (1991) aptly summed up as ‘benefits of
backwardness and costs of maturity’ entailed great scope for catching up.
Convergence was manifest among OECD-countries in the golden years, roughly
coinciding with the 1950-1973 era (Baumol 1986; Baumol & Blackman 1989),
but far less so in an expanded sample of countries and in other historical eras
(De Long 1988). Thanks to the growing number of countries for which the Penn
World Tables' and Angus Maddison (1991, 1995, 2003) provided estimates of
long-term GDP, labour input and other macroeconomic indicators, a stream of
literature has poured forth to further testify to the negative correlation between
initial income levels and subsequent growth rates and identify the fundamental
conditions from which the scope for catching up derived. However, most of the
articles and books on convergence rarely venture beyond a study of the different
growth rates of GDP per worker/man hour that the different countries achieved
in a particular time period and in relation to their initial levels. Many salient
features of the catching up process remained concealed owing to the high level
of aggregation. Partly as a result of a dissatisfaction among some economic
historians caused by the shortcomings of the previous convergence literature to
come to grips with the fundamental conditions governing the catch up potential
of a backward country, two strands of convergence literature emerged in the
1990s, representing different ways to dissolve the underlying components of
GDP. They occupy central place in this thesis.

The point of departure of the first approach is the basic premise that the
growth of GDP per worker is ‘nothing more than a sum of per unit factor returns
weighted by specific factor endowments per worker’ (Williamson 1995b p. 142).

' http://pwt.econ.upenn.edu/
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Sorting out the growth rates for the different factors across countries makes
possible a study of convergence or divergence in factor prices. Most of the
inspiring work with a commitment to tracing and explaining the movement of
factor prices world-wide from a long-term historical perspective is associated
with Jeffrey G. Williamson and presented to a wider readership in the book
Globalization and History: the Evolution of a Nineteenth-Century Atlantic
Economy, co-authored with Kevin O’Rourke. Chapter 2 and 3 set the focus on
his approach to convergence. The other approach, dealt with in chapter 4, tries to
assess the relative productivity performance of different sectors of the economy;
a disaggregation of GDP per worker/man hour. Stephen Broadberry is single-
handedly responsible for bringing this approach to bear on a long-term
convergence context, but the methodology on which his measures rely has a long
pedigree (Rostas 1948, Paige & Bombach 1959). In his earlier works most
attention was paid to the manufacturing industry, reflecting a long-standing
tradition among social scientists to attribute to it a number of outstanding
properties in the development process (Kaldor 1966, Cornwall 1977, Bairoch
1982). In later works more sectors have entered the picture (Broadberry 2002,
2006). Chapter 5 is the follow up to chapter 4, and penetrates deeper into
productivity patterns in the Swedish manufacturing industry.

1.2. Factor prices
1.2.1. Wages

The story of globalisation and factor price convergence starts with the evidence
of dramatic decline in transport cost owing to the application of steam and iron
to railroads and ocean shipping and investment in transportation infrastructure in
the latter half of the nineteenth century. This created opportunities for labour and
goods to move more freely, in particular after the abolishment or at least
tempering of many countries’ tariff barriers and the removal of laws imposing
severe restrictions on the movement of people. The idea behind factor price
convergence draws inspiration from the Heckscher-Ohlin theory of international
trade, which explains trade patterns across countries by the relative supply of
different factors of production. Relative factor endowments govern comparative
advantages; countries will specialise in the production of those goods requiring
intensive use of the abundant factor, and import goods requiring intensive use of
the scarce factor. Relative factor endowments also affect relative incomes.
Countries with a short supply of labour and a plentiful supply of land have a
large wage-rental ratio, while countries rich in labour and short of land have a
small wage-rental ratio. Mass migration changes the relative magnitudes of
labour to land ratios, which in turn affect the incomes accruing to labour and
land owners. International trade leads to product price convergence, which

13
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generates factor price convergence, according to the theorem known as Stolper-
Samuelsson.

The focus of chapter 2 is the movement of comparative real wages, one of the
factor prices which represent cornerstones in globalisation and factor price
convergence literature. Although comparing real wages instead of GDP per
capital was nothing new, Williamson in his seminal article from 1995 was, to my
knowledge, the first scholar to provide the arguments for substituting the real
wages of unskilled workers for GDP per worker/man hour when addressing
issues of convergence (Williamson 1995b). He skilfully and single-handedly put
together a sample of real wages capturing 15 countries, adjusted for purchasing
power parity in three benchmark years, and national series of real wages linked
to the benchmarks and spanning the 1830-1990 era in its entirety. On the basis
of this sample of real wages for unskilled workers, Williamson told a story of
how mass migration, trade and capital flows caused a factor price equalisation in
the pre-World War 1 Atlantic economy. The coefficient of variation for the
sample of PPP-adjusted real wages declined, which pointed to an integration of
the global labour markets. In addition, whereas previous studies had found little
or no significant convergence in GDP per worker/man hour in the pre-World
War I period, Williamson claimed that convergence in unskilled real wages had
taken place. Mass migration from the Old to the New World caused real wages
for unskilled workers in the land-scarce but labour-abundant Old World to catch
up with real wages for unskilled workers in the land-abundant but labour-scarce
New World. The real wage experience of the Old World was, however, far from
uniform. Real wage levels in the large countries in Europe, France, Britain and
Germany, did not approach American levels, but the countries on the northern
fringe of Europe, Denmark, Sweden and Norway, along with Ireland, accounted
for most of the narrowing gap between the Old and the New World.

The Swedish experience exercises an influence, which is larger than mere
country size justifies, on the way in which the globalisation story unfolds. The
Swedish real wage catch up was manifest according to Williamson’s evidence.
The US/Sweden ratio dropped from 410 to 157 between 1870 and 1914. If
accurately depicted, this pointed to a previous unknown dimension of the growth
of Swedish wages in an international perspective, for how could this massive
contraction of the US/Sweden wage gap be reconciled with the US/Sweden GDP
per capita ratio which remained essentially flat in the same period? Was Swedish
mass migration, by draining the supply of labour relative to other factors of
production, responsible? The answer is that Williamson’s Swedish wage series
for unskilled workers is fatally flawed; it does not represent an accurate account
of the Swedish pre-World War 1 wage record for unskilled workers.
Williamson’s tenacious endeavour to compile comparable units of unskilled
workers, based on the tenuous evidence of wages available in the pre-World War
I era, forced him to rely on a tiny number of occupations. The lack of wage
series for Swedish unskilled construction workers, the most commonly used
reference of raw, unskilled labour, made it necessary to add Bagge et al.’s
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(1933) various wage series for unskilled workers together to form an overall
measure. Before 1887 though, unskilled iron workers alone accounted for the
movement in Williamson’s Swedish series. The steep acceleration of Swedish
unskilled iron workers’” wages explains the startling contraction of the
US/Sweden real wage ratio in the 1870s. There is nothing to indicate the
existence of a sharp twist in the movement of the skilled to unskilled wage ratio
in the available evidence of Swedish skilled and unskilled wages. Instead, the
evidence favours the notion that return to skill was time-invariant. Thus it should
be inconsequential whether we use a wage series for unskilled, skilled or the
average manufacturing worker to compare with the American and British. When
a more encompassing wage series, a modified version of Bagge ef al.’s (1933)
average series for manufacturing, is compared to Williamson’s American and
British unskilled wage series, the marked reductions of the wage gaps in the
1870s slip away. The narrowing of the Swedish real wage gaps, in relation to the
US and the UK, which did take place occurred above all from the mid-1890 on.
In the US/Sweden comparison the evidence of convergence becomes even more
attenuated if a wage series for manufacturing workers is substituted for
Williamson’s American unskilled wage series. In sum, the new and more
representative wage comparisons in chapter 2 refute Williamson’s evidence of a
precipitous decline in the UK/Sweden and the US/Sweden real wage ratios. The
claim that the wage gap collapsed was based on a misrepresentation of facts.

1.2.2. Land prices

Whereas the evolution of relative real wages was dealt with in Williamson
(1995b), the price of land was the focal point in O’Rourke et al. (1996). The
article documented land prices between 1870 and 1914 in some of the Old and
New World countries for which Williamson previously had assessed the
development of real wages, making it possible to explore the evolution of wage-
rental ratios. The evidence of wage-rental ratios tended to confirm the idea of
factor price equalisation as a result of globalisation forces. The wage-rental
ratios of the countries in the Old World increased, while they declined, in fact
precipitously, in the New World countries. According to the authors this
indicated that, apart from factor price convergence, globalisation also brought
changing fortunes for labour and landowners. The large inflow of labour to the
New World made land a scarcer factor, which benefited land owners. As they
already resided in the upper part of the income league, globalisation contributed
to increase American inequality. In the Old World the supply of labour
diminished, which led to an improved position for labour relative to landowners.
Thus, globalisation there was a levelling force. So, the story of globalisation and
factor price convergence was told.

The Old World sample was sub-divided into one group labelled protectionist
and another group labelled free trade. The justification for the two labels was
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that some European countries tried to mitigate the negative impact that imports
of cheap grain would have on the incomes of large land owners. This
protectionist stance would lead to a slower increase of the wage-rental ratios
than in the free trade countries where forces of globalisation were allowed to
exert an unrestricted influence on relative factor prices. The Swedish wage-
rental ratio increased as steeply as the wage-rental ratios in the other Old World
countries with free trade labels. Sweden was therefore labelled free trade despite
the compelling evidence showing that large farm owners rallied successfully for
increased tariffs in 1888 to stem the flow of cheap grains from the New World
(O’Rourke & Williamson 1999 p. 54). Chapter 3 documents an alternative and
more representative series of Swedish land prices, which makes the wage-rental
ratio move more in line with the other Old World, protectionist countries,
thereby reconciling the contradictory evidence of the Swedish protectionist trade
policy and O’Rourke et al.’s (1996) evidence of the evolution the Swedish
wage-rental ratio. The Swedish terms of trade (agricultural prices/industrial
prices) developed very favourably for farmers in the twenty years preceding
World War 1. This favourable development was due to the rapid price increase
of animal products. Swedish farmers changed their output composition in favour
of animal products at the expense of crop products, which boosted land prices.
That explains the sluggish manner in which the wage-rental ratio increased.
Furthermore, the article subtly makes the point that the external forces,
repeatedly stressed by Williamson and his co-authors, were overwhelmed by
domestic growth forces,” for, a priori, we should expect the wage-rental ratio to
increase in response to forces associated with sustainable economic growth.
Both theory and history bear witness to the close link between economic growth
and structural transformations on the one hand and the evolution of relative
factor prices on the other. To appreciate fully the force with which
industrialisation and accumulation of capital exercise an impact on the evolution
of the wage-rental ratio, let us turn briefly to some stylized facts about the
economic growth process.” What is known as income elasticity signals how the
proportions in which consumers allocate their growing incomes to different
categories of expenditure change as time goes by. Income elasticity for food is
lower than for manufactured goods and services, and for farm products income
elasticity is even lower than for food as processing and marketing add to the
final value of food. As income elasticity for food is below unity, the growth of
the farm sector lags behind the growth of GDP. This is called Engel’s law and is

Harley (2007) also argues that the lens through which Williamson’s globalisation story is seen,
the Heckscher-Ohlin trade theory and Stolper-Samuelsson theorem, is too narrow. Yet his
argument is centred on the role of the frontiers in peripheral areas of the Atlantic economy.
Globalisation is about the incorporation of these areas with respect to the creation of
infrastructure, institutions and a number of additional historical and theoretical issues.

A more formal treatment of this subject is presented in Bohlin & Larsson (2006).
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one of the most attested regularities in economics. Thus, the farm sector is bound
to decrease, which distinguishes it from industry and service sectors. Apart from
this distinguishing feature, the farm sector shares the following two
characteristics with other economic activities: First, the expected rate of return
on capital in agriculture, whether in the form of farm land, buildings or tractors,
does not display any long-run trend (Kaldor 1961). Second, the growth of wages
for agricultural workers, the most important cost item for farmers, tracks the
growth of wages elsewhere. In addition, wages grow in parallel to GDP per man-
hour, ignoring for a moment the intermittent changes in the income distribution
between wages and profits, and the growth of GDP per man-hour does not fall
short of the growth of GDP; at the very least it outstrips the growth of output in
agriculture. With those fundamental conditions in mind we turn to the reality of
the farmer. The yield of the rented land determines to a great extent the rental a
tenant is prepared to pay a landowner. The larger the difference between the
yield per land unit and the required rate of return, the more he is willing to pay
in rent. The growth of yield per land unit is dependent on the growth of sales
revenues minus the growth of costs. The growth of sales revenues per land unit
is the sum of growth in prices and volume. Engel’s law imposes a constraint on
the growth of volume so what remains to make the growth of land rentals track
the growth of wages is increased productivity and improved terms of trade. The
long-term evidence suggests that neither of these two counteracting forces has
been at work: the terms of trade (agriculture/industry) have moved up and down
but have not shown any long-run tendency to increase, and productivity in
agriculture has at least not outgrown productivity in industry. The upshot of it all
is that the increase in the wage-rental ratio is a corollary of economic growth.
How come, then, Williamson and his co-authors have documented evidence
of declining wage-rental ratios in the latter half of the nineteenth century, an era
in which economic growth must have exerted a strong force on the way relative
factor prices evolved? What prevented the wage-rental ratio from obeying the
logic of economic growth? The answer rests with the historical, indeed unique,
context. Before the middle of the nineteenth century, land was practically free or
could be purchased at very low prices in areas like the US and Australia. In
relation to the Old World the land to labour ratio was very high. A soaring
number of immigrants in newly settled areas transformed into private holdings
the land that previously had belonged to the indigenous population. Land was
given a price. The land to labour ratio declined as the frontier drew to a close;
and the final closing of it coincided with the transport revolution which made the
world wide open to exports of agrarian products from the newly settled
territories. The price of land rose rapidly from very low levels, and it is no
wonder the wage-rental ratio declined. The persistent neglect of the fundamental
importance of the vast disparities in levels of land prices between the Old and
the New World, which were present in 1850, makes the late nineteenth century
Atlantic economy look like the perfect illustration of how globalisation brought
forth a factor price convergence; just like the Heckscher-Ohlin theory predicted.
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In fact, the occurrence of this factor price equalisation merely illustrates the
influence of historical contingencies. Domestic growth forces, which form the
subject of the two remaining chapters, matter more.

1.3. Productivity

1.3.1. Comparative perspective

In a long list of influential articles Stephen Broadberry, either single-handedly or
in joint efforts, has tried to study convergence at disaggregated levels of GDP.
Although the methods on which his assessments rely can be traced back to
Rostas (1948), he has applied them skilfully to an in-depth study of long-term
convergence of comparative labour productivity at sector levels. He has
demonstrated that GDP falls short as a measurement unit when probing into the
causes of convergence or divergence in history. The point of departure is to
attempt to estimate comparative levels of labour productivity for different
industries and then to combine these into an overall benchmark for the
manufacturing industry. This is called the industry of origin approach and aims
to compare output levels by industry. The method has mostly been used to
estimate relative productivity in manufacturing industries, but may well serve to
estimate relative levels in other sectors. One way to establish comparable levels
of labour productivity is to measure physical output per worker, for instance tons
of cement per worker. This method has mostly been used in pre-World War 11
benchmarks because it requires homogenous and easily comparable goods and
official statistics which report physical quantities to a greater extent. In post-
World War II benchmarks the net value per worker method has been used
instead. It transforms net output in each country’s currency into a single unit of
pay by so-called unit value ratios. Unit values are product values divided by
physical quantities. The weighted unit value ratio represents a quasi exchange
rate, comprising semi-finished products but omitting transport costs, distributive
margins and imported products. To look at a longer sweep of history requires
time series of labour productivity for each country, adjusted to the benchmark
for one year. Any additional benchmarks control for consistency between
benchmarks and time series projection.

An outstanding feature of Broadberry’s and others’ efforts to trace the
movements of US/UK and Germany/UK comparative labour productivity ratios
back to the mid-nineteenth century is the long-term stability of relative
productivity in the manufacturing industry. For instance, in the US/UK
comparison, the two-to-one gap in labour productivity had already been
established in the mid-nineteenth century. Swings around this relative level
occurred, especially during wars, but without a long-run tendency to alter the
two-to-one American lead. In the aggregate, the US overtook the UK as the
leading country at the end of the nineteenth century and raced ahead during the
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twentieth century. The evidence of stability in the comparative productivity ratio
in manufacturing on the one hand, and catching up and falling behind in the
aggregate on the other, calls into question the idea that the manufacturing
industry holds the key to understanding convergence. Convergence in the
aggregate comes about mainly through structural transformation whereby
relatively backward countries raise average productivity by transferring labour
from agriculture to industry and other modern sectors of the economy. An older
literature, some of which was focussed on convergence, stressed the role played
by the transfer of knowledge; late starters can borrow technological innovations
in physical plant and machinery as well as best-practice procedures from
advanced nations.* Although the transfer of knowledge embraces a wide array of
economic and social practices and modes of operation applicable in sectors other
than manufacturing, Broadberry’s evidence nevertheless challenges the enduring
importance the older literature attached to technological progress, capital
accumulation and growth in dynamic manufacturing industries to explain
convergence. In Broadberry (1997) he also provided some tentative indications
of comparative evidence in other countries. Sweden along with Norway,
Denmark the Netherlands and Germany form a sample labelled ‘Northern
Europe’. These countries’ productivity levels relative to the UK show, first, that
the level of labour productivity was quite close to the British at the beginning of
the twentieth century and, second, that the ratios remained fairly unchanged
during the twentieth century. The Swedish series stretched from 1913 to 1989
with a benchmark in 1935.

So how does Broadberry explain the stability of the productivity ratios in
manufacturing? His framework to explain the unchanged US/UK productivity
ratios in manufacturing throughout the nineteenth and twentieth century is
centred on the role of initial technological choices, and the capital accumulation
which follows once the use of a particular technology has been established. After
a specific adaptation of a new technology has taken root that initial choice will
have an enduring influence on the future path productivity follows. Thus, he
appeals to the idea of path dependence to explain the persistence in comparative
productivity levels over time. Countries adapt new technologies to fit country-
specific circumstances, which implies that convergence will not take place
unless countries imitate the most efficient technologies in the leading country
without transforming them according to local circumstances. The initial choice
of technological adaptation depends on factor endowments. The whole idea is
firmly rooted in the long-standing debate about American versus British
technology choices in response to different factor endowments. That makes the
framework ambiguous in a wider country perspective. In addition, it is difficult

4 Gomulka 1971, Cornwall 1977, Nelson and Wright 1992 all emphasize the role of technology
transfer in explaining catching up while Abramovitz (1986) and Feinstein (1991) include other
factors as well.
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GRAPH 1.1. The movement of UK/Sweden productivity and real wage ratios,
1869-1913 (Sweden=100)

Note: The series of labour productivity is interpolated during the First and Second World
Wars.

Sources: Real wage ratios, see chapter 2, graph 2.9 (series titled modified); productivity ratios,
see chapter 4, graph 4.1

to translate the idea of initial technology choice into palpable historical
evidence. Therefore, chapter 4 keeps that part of Broadberry’s convergence
conjecture out of the account.

From a Swedish perspective there are at least two reasons as to why we
should pay Broadberry’s long-term productivity evidence due attention. First, his
conjecture of stable productivity ratios in manufacturing is a challenge thrown
down to the numerous minds of Swedish economic history that have accorded
great importance to the many new and dynamic manufacturing industries that
sprang up in the last decades of the nineteenth century and gathered further pace
after the turn of the century. Did the perception of Swedish economic historians,
that the manufacturing industry propelled the economy forward and laid the
foundation for Swedish catching up with the core, lead us astray as to the true
importance of manufacturing? Second, it does not take long to figure out that
Broadberry’s conjecture put into a Swedish late nineteenth century context is
well-nigh impossible to reconcile with Williamson’s real-wage picture, which
showed that the UK/Sweden and the US/Sweden real wage ratios literally
plummeted between 1870 and 1914. The great virtue of economics, and
especially national accounts, is the firm restrictions imposed on our different
measures; they all must add up in a consistent manner. If the Williamson and
Broadberry pictures are true, a manifest reallocation of Swedish incomes, from
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GRAPH 1.2. The movement of US/Sweden productivity and real wage ratios,
1869-1913 (Sweden=100)

Note: The series of labour productivity is interpolated in 1869—-1879, 1879-1889 and during
the First and Second World Wars.

Sources: Real wage ratios, see chapter 2, graph 2.8 (series titled modified adjusted to a
benchmark in table 2.4 for all manufacturing industries based on wage data from Albert Rees);
productivity ratios, see chapter 4, graph 4.2.

capital to labour, must have occurred because there is an intrinsic link between
productivity growth in the manufacturing sector and the benefits accruing to
workers and capitalists. Clearly, there is no evidence of a massive income
reallocation in favour of labour. So, either one or both of the two pictures are in
error. The second chapter documented that Williamson’s Swedish real wage
series for unskilled workers rested on a faulty foundation. The Swedish wage
level did catch up with the British and American but at a much slower pace than
Williamson’s comparison made us inclined to believe. So what about
comparative labour productivity ratios?

In chapter 4 an attempt is made to use the industry of origin approach, either
the physical quantity per worker method or net value per worker method, to
establish three successive benchmarks of US/Sweden and UK/Sweden
comparative labour productivity, for 1909, 1924 and 1935. Time series of
comparative labour productivity spanning the period between 1869 and 1950 are
furthermore linked to the benchmark of 1924. The long-term evidence suggests
that the growth of Swedish labour productivity relative to British and American
was impressive. Before the Swedish catch up began in earnest around the turn of
the century there was a two-to-one British lead. The first Swedish acceleration in
1900 reduced 80 per cent of the distance and the second in the 1930s wiped out
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the remaining gap, convergence was a fait accompli, and Sweden surged ahead
of Britain. The US/Sweden comparison bears a striking resemblance to the
timing and magnitude of the two episodes of Swedish catch up on Britain, but
the remaining distance in 1950 stood at 150, reflecting American superiority.
The investigation thereby puts flesh on the bare bones of the perception of
Swedish economic historians that the manufacturing industry was the engine of
growth, propelling convergence forward. In addition, it brings the evidence of
pre-World War I movements of relative real wages and relative labour
productivity together in a consistent manner, as graphs 1.1 and 1.2 make
immediately apparent.’

Chapter 4 also underscores the importance of structural transformations to
understand the course economy-wide convergence follows. The ratios of the
GPD per capita series show that Sweden was catching up interruptedly on
Britain but failed to narrow the American lead at the whole economy level. The
answer rests with the initial level and evolution of sectoral shares of
employment. Sweden and the US gained from an initial and sizable share of the
labour force engaged in agriculture, a sector with low value added per worker,
which testified to their delayed acceleration of economic growth in relation to
the UK. The onset of sustainable growth reallocated labour from agriculture to
industry and services, sectors with higher value added per worker, which raised
the average level of value added per worker. The movement of these sectoral
shares of employment completes the convergence picture chapter 4 intended to
establish.

1.3.2. Yeast or mushrooms?

The results in chapters 2 and 3 thus downplay the significance of the external
factors that Williamson with co-authors equates with the rising force of
globalisation in the latter half of the nineteenth and beginning of the twentieth
century. Instead, chapter 4 redirects our attention to the advances across a broad
frontier within the Swedish manufacturing industry, which put Sweden on a path
towards convergence in labour productivity and real wages in relation to the US
and the UK. There is no need to appeal to the theorem of factor price
equalisation and exhaust the short list of evidence of factor prices and factor
proportions to uncover the factors responsible for catching up. We may, instead,
come closer to laying bare the underlying factors if we attempt to gather
consistent evidence of industry-specific data for output and input in the
manufacturing sector. And that is what chapter 5 sets out to accomplish. The

There are uncertainties surrounding the American relative wage level, as well as the growth of
wages after 1890, which makes it difficult to establish a robust comparison of wages in the US
vs. wages elsewhere. If an alternative American wage series is used the Swedish wage
convergence slips away altogether.
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prerequisite for this enterprise, it hardly needs saying, is access to official
statistics. Sweden represents a fortunate case in the sense that the Swedish
Industrial Statistics appeared in the mid-nineteenth century and were published
annually thereafter.” To put the appearance of the Swedish Industrial Statistics
into context it suffices to mention that the Bristish Cenus of Production was
published in 1907 for the first time and appeared every second year thereafter,
and the US Census of Manufactures was first published in 1810 and appeared
decennially until 1909. However, the Swedish Industrial Statistics suffer from a
number of flaws that circumscribe their usefulness in exploring growth rates of
output, labour input and productivity in the nineteenth century. Important areas
of what we today consider manufacturing industries proper, such as sawmills,
dairy and flour mills, were excluded. The guiding principle behind this exclusion
was that economic activities closely related to the agriculture and forestry
sectors did not belong to manufacturing. These activities accounted for a
considerable share of the manufacturing industry and their omission leaves a
deep impression in the Swedish Industrial Statistics until at least 1896. Yet,
Jorberg’s (1961) enquiry into the growth and fluctuations in the Swedish
manufacturing industry rested on the notion that the coverage in the Swedish
Industrial Statistics was, if faulty, at least representative. His authoritative
affirmation of the usefulness of the Swedish Industrial Statistics justifies the
recycling of it to address those issues that he, for lack of complementary
information, left out of his account. The great supply of prices for final products
that, thanks to Ljungberg (1990), is readily available, paves the way for
exploration of productivity issues by industry.

Successive efforts to fill in the output gaps in the Swedish Industrial Statistics
were made within the first and the fifth generations of the Swedish Historical
National Account, where Lindahl et al. (1937) represent the first and Schén
(1988) the second. They have managed to bridge many of the insufficiencies by
drawing on alternative sources and using a series of ingenious assumptions.
Their accomplished records have improved our knowledge about output growth
for the industries that were ignored or insufficiently covered by the Swedish
Industrial Statistics. However, we have scarcer evidence of the number of
workers in these industries, which obstructs a straightforward enquiry into
productivity growth rates for manufacturing as a whole. Jungenfelt (1966) was
the first scholar who tried to match Lindahl et al.’s estimated output levels for
excluded industries with employment, but Schon has since raised the output
levels for excluded industries further. Chapter 5 therefore contains an endeavour
to remedy the inconsistency between Schon’s higher output levels for excluded
industries and Jungenfelt’s previous employment estimates, which related to
Lindahl et al.’s lower level of output. The methodology used in chapter 5 to
match employment and output draws inspiration from Verdoon’s law, which

6 Bidrag till Sveriges officiella statistik. D. Fabriker och manufakturer.
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establishes a positive relationship between growth of output and growth of
productivity. Industry-specific elasticities are used to extrapolate backwards
from the year in which a previously excluded industry entered into the Swedish
Industrial Statistics. Both the trend and level of the new series of employment
for the manufacturing industry are very similar to Jungenfelt’s series, vindicating
previous studies relying on either the trend or the level of Jungenfelt’s
employment series in conjunction with Schon’s output series.

The classification of the numerous industries starts from the modern, post-
1913 Swedish Industrial Statistics’ allocation into 9 groups of industries based
on the kinds of raw materials being processed, with the exclusion of the ninth
group, public utilities, and handicraft production. Each group is then furthermore
sub-divided so as to include 28 industries in 1868, a number which increases
gradually to 41 industries after 1898. The large number of industries included in
the sample calls for an analytical tool to bring order to a vast variety of growth
experiences across industries and over time. Harberger (1998) proposed two
distinct characteristics of the overall pattern of growth experiences formed by
industries or by firms within an industry: Either the pattern is uneven and
resembles mushrooms or it is even and resembles yeast. The mushroom
metaphor is justified by the unpredictability with which mushrooms crop up in a
field whereas the yeast metaphor draws on the evenness with which yeast cause
bread to rise. Harberger showed some late (1970-1994) twentieth century
evidence of total factor productivity (TFP) growth rates in American industries
and Mexican firms. He concluded that the growth process resembled mushrooms
rather than yeast. High rates of TFP growth were largely localised to a few
industries, while the majority of industries and firms achieved modest growth
rates and some even suffered from negative growth rates. Furthermore, there was
no persistence in the rank of industries. Shortly after ascending to the peak of the
growth rank table, industries descended to the bottom. Harberger also introduced
the expression ‘real cost reduction’, which is defined as the extent to which
output would have increased within a time period had the industry operated with
the same quantity of material, capital and labour inputs as in the initial year. It
distils the essence of what economic agents seek to accomplish, namely to
reduce costs, be they labour, capital or intermediate consumption. These real
cost reductions are additive over all industries, which brings the possibility of
attributing to each industry its contribution to the total sum of real cost
reductions undertaken in a specific timeframe. Ranking industries by TFP
growth rates in descending order, along with each industry’s value added in
initial year’s prices, the cumulative sums of real cost reductions show, somewhat
surprisingly, perhaps, that sometimes less than 50 per cent of the industries
(share of initial value added) accounted for the 100 per cent of real cost
reductions. The contributions from the remaining industries enjoying real cost
reductions were offset by those who were burdened with real cost increases. The
share of industries adding to the 100 per cent cumulative sum of real cost
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reduction provides a measure of how unified the pattern of real cost reductions
was between two points in time.

The endless squabble over the use and implication of TFP warrants a minor
note on how a measure of TFP was attained. TFP indicates the efficiency with
which capital and labour are used to produce final output and amounts to no
more than the weighted sum of the growth of labour productivity and the growth
of capital productivity, weighted by each factor’s share of income. Its property is
best understood through an accounting identity which shows how gross output in
current prices can be dissolved into quantities of labour, capital and material
inputs on the one hand and their respective remuneration, wages, return on
capital and prices of input materials on the other. This duality has proved to be
useful in historical studies because if there is a shortage of quantity data prices,
which are usually in better supply, can be used instead. The result is what is
frequently referred to as the dual approach to TFP and has served as an
analytical tool for assessing productivity in both agriculture and manufacturing
in several historical studies. However, whereas there is often sufficient
information at hand on wages, prices of materials and prices of final goods, the
returns to capital tend to escape our attempts to measure it, either because of
scarce supply of historical observations or because our proxies suffer from
logical inconsistency. The latter concerns most of all the use of the interest rate
as a proxy for the returns to capital. It is quite time invariant and it is a foreign
element introduced into an accounting identity. In chapter 5 I argue that the dual
approach to TFP is inapplicable in the absence of information on the returns to
capital. The only solution available is to return to the primal definition of TFP,
that it equals the weighted sum of the growth of labour productivity and the
growth of capital productivity, and furthermore assume away the impact of
capital productivity on TFP, meaning that output and the capital stock grow in
parallel. That turns the grand story of TFP into nothing but the growth of labour
productivity times labour’s share of income; a neat solution. Evidence in the
manufacturing industry buttresses the assumed constancy of the output to capital
ratio, but as we enter the realm of industry-specific trajectories we can no longer
overlook the fact that the capital to output ratio was subjected to episodes of
sharp increases or decreases, widening the possible margin of error for the
estimated TFP growth rates by industry.

The investigated era is divided into five overlapping time periods which
coincides with Jorberg’s (1961) special investigations into the primary material
underlying the Swedish Industrial Statistics in 1872, 1880, 1889, 1897, 1903,
19127 It shows that prior to the last sub-period in 1903-1912, the growth
patterns in each of the four preceding sub-periods were quite uneven. Less than

7 The reason these years were chosen as start and end points in the sub-periods is that Jérberg

(1961) compiled additional information from the primary material which can be used to further
explore the determinants behind the productivity patterns in future works.
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60 per cent of the industries (measured as share of initial value added) accounted
for the 100 per cent of real cost reductions. The average TFP growth rates were
rather moderate in these four sub-periods and most of the overachieving
industries were quite small. In addition, there was a lack of persistence in the
rank of industries according to their achieved TFP growth rates. The formal test,
the Spearman rank correlation coefficient, failed to single out any sustained rank
across time periods. The overall message conveyed by the empirical
investigation into the pattern of real cost reductions before 1903 points squarely
to a growth process which resembles mushrooms a lot more than yeast.

Still, in the last sub-period a tendency towards a more even growth pattern is
discernible. The period coincides with the turning point in the manufacturing
industry around the turn of the century, which shifted the growth rate of labour
productivity upwards until 1912. Chapter 4 documented the fact that this period
marked the beginning of the Swedish catching up in labour productivity in
manufacturing with the US and the UK. A remarkably large share of the
industries (94 per cent of initial value added, or 32 out of 39 industries)
contributed to the 100 per cent of real cost reductions. The coefficient of
variation, whether for TFP or real cost reductions, was roughly halved in relation
to the previous sub-periods. A commonality of TFP growth rates prevailed.

The hunt for the determinants of our observations justifies the attempt to
assign to the pattern of real cost reductions a label which aptly summarises the
experience of a vast number of industries. If we gravitate towards the yeast label
it is appropriate to think of a factor, let us imagine a technology with a great deal
of spillover, which impinges significantly on a wide variety of manufacturing
processes. One such example is the concept of general purpose technology
(GPT). It is said to have great scope for improvement, broad externalities, many
technological complementarities and eventually become widely used (Lipsey et
al. 1998). The steam engine, electricity and information and communication
technology have figured prominently in the economic history literature as
examples of GPTs. Yet it is important to keep in mind the compelling evidence
showing that the eventual realisation of a GPT’s potential is a long-delayed and
far from automatic process. Thus, we cannot expect to find a clear cut
connection between growth patterns and a GPT in operation. What we perhaps
can expect to find is an even growth pattern and a matured GPT. If, on the other
hand, our observed productivity growth rates refuse to form a yeast-like pattern,
it may be more apt to imagine cost reductions, as Harberger (p. 5) put it:
‘stemming from 1001 different causes’. That vision is a challenge to the whole
idea of modelling. It renders elusive the relentless quest for generic explanations
to account for our historical evidence.

The pro-mushroom evidence in the manufacturing industry prior to the turn
of the century questions whether a GPT was at work. The difficulty of coming
up with generic explanations for the pattern of real cost reductions translates into
a prerequisite to place each industry-specific trajectory firmly in the historical
context, and to detail the state of knowledge under which each industry operated
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in order to account for all their idiosyncratic upturns and downturns over time.
Simply put, evidence of mushroom-like patterns of real cost reductions cries out
for more history.

On the other hand, the uniform pattern of real cost reductions, which began to
manifest itself after the turn of the century, invites efforts to search for a specific
underlying factor whose dynamic properties spill over into a wide array of
manufacturing processes and continue to reverberate long after its infusion. The
most likely GPT candidate in the years preceding World War 1 is electricity.
Electrification of Swedish industry accelerated in the 1900s owing to the scarcity
of domestic supply of fossil fuel, abundance of hydropower and energy-intensive
industries; around the turn of the century roughly 10 per cent of all motive
power was electrified and by the outbreak of World War I that share had
increased to 50 per cent. Schon (2000a) believes that electricity was the new
technology on which a new development block was created in the 1890s.
Electricity was an infusion of new motive power into various manufacturing
industries. In contrast to the steam engine, which mainly benefited large
production units, a package of electricity-based industrial process innovations
made possible the mechanisation of smaller production units as well. The
foremost advocates of electricity as a GPT in the US in the interwar years, David
and Wright (2005 p. 141), maintain that ‘electrification saved fixed capital by
eliminating heavy shafts and belting, a change that also allowed factory
buildings themselves to be more lightly constructed’. In an earlier article David
(1990) argued though that the transformation of industrial processes by electric
power technology did not gain momentum until the period 1914 to 1917.
Swedish evidence of a broad productivity surge after the turn of the century and
rapid electrification is a possible nexus which deserves more attention in future
works.

1.4. Conclusions

The identification of two recent and potentially fruitful ways to decompose the
components of the movement of GPD per worker/man hours has inspired this
investigation of Swedish economic development in an international context. The
first is proposed by Jeffrey G. Williamson and his collaborators. With their
globalisation tale they try to convince us that factors external to each country in
the late nineteenth century Atlantic economy sufficed to dictate convergence by
altering those relative factor proportions that have an immediate bearing on the
rewards accruing to capitalists, labour and land owners. Still, any convincing
story should be bolstered by compelling evidence. After all, it is the various
country experiences in the Atlantic economy that form the plot in the
globalisation story, and each of these affects, uniformly — the countries included
in the sample are not weighted by size — the manner in which the story unfolds.
My sceptical inquiry of the Swedish wage evidence of unskilled workers, which
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Williamson uses, shows that the evidence is based on a biased sample of
workers. It is a fallacy to claim, as he does, that the Swedish wage gaps vis-a-vis
the US and the UK contrasted spectacularly between 1870 and 1913. For sure,
wages in Sweden grew faster than in the UK, but only from around the turn of
the century. Whether they also performed better than US wages depends on the
choice of US wage series.

Chapter 3 on land prices and the Swedish wage-rental ratio likewise modifies
the previous literature’s claim that factor prices simply obeyed external factors.
Instead, the chapter directs our attention to domestic growth forces. The
evolution of land prices is governed by productivity in agriculture and the
composition of animal and crop products. The new wage-rental ratio, which
chapter 3 documents, increases more slowly than it was thought previously.
Hence, the first part of the thesis casts doubt on the usefulness of studying
convergence without bringing domestic growth forces into the picture.

The second way to decompose the components of the movement of GDP per
capita/man hours, proposed by Stephen Broadberry, is to examine productivity
by sectors. Chapter 4 takes into serious account his suggestion that relative
productivity ratios in manufacturing may remain stable over time while
economy-wide convergence is caused by structural transformation. The chapter
compares the growth of Swedish labour productivity with that of the UK and the
US between 1869 and 1950. Swedish convergence was manifest from around the
turn of the century and in the 1930s. Hence, the Swedish manufacturing industry
is the place to search for the convergence forces that caused real wages for
Swedish workers, whether labelled skilled, unskilled or manufacturing, to
outgrow the wages of British and American workers. The Swedish experience
contrasts with Broadberry’s previous evidence of long-term stability in the
evolution of comparative US/UK productivity ratios in manufacturing. As in the
globalisation story, Sweden, however peripheral and insignificant in terms of
sheer size, was on a trajectory which makes our assessment and understanding of
convergence more complete.

The final chapter takes a closer look at the Swedish manufacturing industry
for the period 1868 to 1912. It assigns to the overall pattern of productivity
growth rates in five sub-periods either the yeast or the mushroom label,
depending on whether real cost reductions were uniformly distributed or
scattered widely across industries and over time. The mushroom label
summarises the nature of the growth process before the turn of the century,
whereas the evenness with which industries underwent real cost reductions in the
pre-World War I decade justifies the yeast label. The exploratory search for
common stimuli, which may have caused the growth pattern to resemble yeast
rather than mushrooms, concludes that electricity is a possible yet unproven
candidate. The issue that remains is whether electrification was sufficiently
established to impinge on the array of different manufacturing processes before
World War L.
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Chapter 2

Fallacious Convergence?

Williamson’s Real Wage Comparisons
under Scrutiny

2.1. Introduction

A great deal of the economic history literature of the past twenty years has
appealed to words like convergence and globalisation. Perhaps the unabated
interest in our current era of globalisation has made history-oriented scholars
more apt to turn to previous globalisation eras to throw light on contested issues.
From the vantage point of the present it seems the appearance of Jeffrey G.
Williamson’s (1995b) article The Evolution of Global Labour Markets since
1850: Background Evidence and Hypotheses marked a turning point by
providing input for new ways of thinking about converging and diverging forces
in the Atlantic economy.® His was the first work to present real wage levels
adjusted for purchasing power parities for a large sample of countries, making it
possible to answer old questions and ask new ones about integration of
international labour markets. Important evidence was provided by a decreasing
coefficient of variation in the real wage sample as a whole, thus pointing to a
general income convergence in the Atlantic economy. Thus convergence was not
only a feature during the Golden years between 1950 and 1973 as previously
was claimed. Another piece of evidence well worth our attention was the
diminishing income gap between the Old and the New World; the labour-
abundant Old World caught up with the labou