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• The steam technology had both new skill-demanding and skill-replacing aspects.
• High-skilled and unskilled labourers improved their relative wage positions.
• Findings are compatible with the hypothesis of technology-based polarisation.
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This study analyses the impacts of a technological change (the steam engine) on wage premiums. Using his-
torical employer–employee panel data, we found that steam technology had both new skill-demanding and
skill-replacing aspects. The former manifested itself as an increase in the demand for high-skilled engineers,
the latter in a decline in the demand for intermediate-skilled, able-bodied seamen and an increase in the de-
mand for unskilled engine room operators. Our panel data analysis, which controls for unobserved heteroge-
neity, implies that high-skilled labourers in abstract tasks and unskilled labourers in manual tasks improved
their wage positions relative to intermediate-skilled labourers in routine tasks. These findings are compatible
with the hypothesis of technology-based polarisation.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

The observed rise in overall wage inequality, particularly in the
US and UK labour markets, has generally been accounted for by
skill-biassed technological change (SBTC). According to the SBTC hy-
pothesis, technological advances raise the relative demand for skilled
labour, and thus skilled labourers' wages, in every task. The majority
of studies have used empirical data from the last two or three

decades, which has been a rational approach as the information tech-
nology (ICT) revolution1 of the 1980s provided an interesting basis
for research on the impact of new technology on the labour market.
Bound and Johnson (1992), Katz and Murphy (1992), Berman et al.
(1998), Juhn (1999) and Acemoglu (2002) have made well-known
contributions in the area of SBTC. Katz and Autor (1999) offer an ex-
cellent review of the literature of the 1980s and 1990s, whereas Card
and DiNardo (2002) and Lemieux (2006) provide a critical view of the
helpfulness of the SBTC hypothesis in understanding shifts in the
wage structure observed over recent decades.

Themost recent literature has opted for a new concept: technology-
based polarisation. According to this view, there has been a shift in

Labour Economics 24 (2013) 1–11

☆ Weare indebted toMiikka Rokkanen and Sampo Pehkonen for their research assistance.
We thank participants in the 21st EALE Conference in Tallinn, the 5th IMEHA Congress in
Greenwich, David Autor, and two anonymous referees for useful comments on an earlier
draft of this paper. The financial support of the Yrjö Jahnsson Foundation (6406) and the
Academy of Finland (251071) is gratefully acknowledged.
⁎ Corresponding author.

E-mail addresses: sanna-mari.hynninen@chamber.fi (S.-M. Hynninen),
jari.ojala@jyu.fi (J. Ojala), jaakko.k.pehkonen@jyu.fi (J. Pehkonen).

1 By ICT revolution, we refer to adoption of information and computer technology,
such as the use of computer-aided manufacturing, digitisation, personal computers
and related technologies, including the Internet.

0927-5371/$ – see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.labeco.2013.05.006

Contents lists available at ScienceDirect

Labour Economics

j ourna l homepage: www.e lsev ie r .com/ locate / labeco

http://crossmark.crossref.org/dialog/?doi=10.1016/j.labeco.2013.05.006&domain=pdf
http://dx.doi.org/10.1016/j.labeco.2013.05.006
mailto:sanna-mari.hynninen@chamber.fi
mailto:jari.ojala@jyu.fi
mailto:jaakko.k.pehkonen@jyu.fi
http://dx.doi.org/10.1016/j.labeco.2013.05.006
http://www.sciencedirect.com/science/journal/09275371


employment towards both the highest-skilled and lowest-skilled occu-
pations with declining employment in the intermediate-skilled occupa-
tions. This view, also termed the “routinization hypothesis” (Autor et
al., 2003), suggests that technological advances lead to an increase in
the demand for jobs with non-routine tasks at the expense of jobs with
routine tasks. Non-routine tasks can be either abstract jobs, such asman-
agerial andprofessional positions, at the top endof thewagedistribution,
or manual jobs, such as services, at the bottom end of the wage distribu-
tion. Routine tasks, such as office jobs, are, in turn, concentrated in the
middle of the wage distribution. Autor et al. (2006, 2008), Goos and
Manning (2007), Goos et al. (2009), Van Reenen (2011) and Autor and
Dorn (2012) are themost recent empirical contributors to this literature.

In this study, we contribute to the empirical research on the im-
pact of technological change on the labour market by analysing his-
torical data from an industry (shipping) that faced a significant
technological change (the steam engine) in the mid-1800s.2 Econom-
ic historians such as North (1958, 1968), Harley (1971, 1988), Fischer
(1979), and Unger (2011) have all stressed the productivity growth
caused by this technological change. Harley (1988) and North
(1968), in particular, emphasise the technological change from sails
to steam and from wood to iron and steel as the major source of
this productivity growth and, thus, for the declining freight rates
and, consequently, the increase in international trade.

The change in the quality and labour costs of mariners has
attracted less attention, although the composition of crews changed
as a consequence of the new technology. Chin et al. (2006) have
noted that a premium was paid for the new groups of workers and
to the seamen that had the same occupations on the steamers that
they previously had on sailing ships. “Old” sailing professionals, such
as able-bodied or ordinary seamen, could also be hired to work on
steamers. New professions were also created, as there was a sudden
need for high-skilled engineers and for unskilled workers, such as en-
gine room operators, trimmers to carry coal and firemen to shovel the
coal into the boilers. Furthermore, as noted by Kaukiainen (1991),
with the advent of the steamship came the introduction of the passen-
ger vessel, which led to the creation of more new jobs, such as stew-
ards and waitresses.

This research uses Swedish merchant tonnage to study how the
introduction of steam to merchant shipping affected the wages of
the seamen. In Sweden, the first trial of a steam-powered vessel
was conducted in 1816, but it would not be until 1899 that steam ton-
nage would surpass sailing tonnage.3 Sweden's share of the world
merchant fleet was between 2.5 and 3.0% during the latter part of
the nineteenth century. As noted by Fritz (1980), in 1900, Sweden's
share of the global merchant fleet was higher in sailing ships (3.5%)
than in steam vessels (1.5%). The Swedish tonnage grew from the
1850s through 1870s, mainly through investments in new sailing ves-
sels that peaked in the 1880s. From the early 1880s, the growth in
Swedish tonnage was achieved through investments in steam vessels.
While in 1880, the share of steam vessels was only 15% of total ton-
nage, by 1907 steam tonnage was twice as high as sailing tonnage.
Thus, Sweden serves as a good case for the study of this technological
change and its effect on the demand for skilled seamen.

The data used in this paper are compiled from the recruitment re-
cords of seamen's houses.4 This Arkion database of Swedish merchant

mariners consists of approximately 650,000 enrolments by seamen in
various Swedish port towns. Our analysis utilises a sample from six
towns spanning from the 1860s to the early 1910s. The data contain
information on individual wages, job attributes and workplace char-
acteristics. In particular, it provides information on mariners' occupa-
tions and includes a reference to job tasks. The dataset is outstanding
and informative in two particular ways.

First, the technological innovation of the steam engine resulted in
a major change in the maritime industry, that is, a gradual replace-
ment of sail-only vessels by steam-powered vessels. The new steam
technology not only changed the capital intensity of the industry
but also created new occupations with new job tasks, including engi-
neers and engine room operators, such as trimmers and firemen. The
former group represents a high-skilled occupation focused on ab-
stract tasks. The latter is a good example of an unskilled occupation
focused on manual tasks. The transition period from sail to steam
that lasted several decades provides an interesting and well-
structured case to examine how the wages of old and new occupa-
tions evolve along with the adoption of a new technology. Analyses
that exploit high-quality historical data to study wage structures are
few, although they could offer perspectives relevant to the recent dis-
cussion on the impacts of technological change on the labour market
based on data from the contemporary ICT revolution.5

Second, the dataset provides critical information for assessing the
impact of a new technology on the wage structure. Two features of
the data are particularly worth emphasising. First, we can relate occu-
pations to job tasks, which, in turn, can be labelled abstract, routine or
manual. This allows us to shed light on the emerging literature on
technology-based polarisation that predicts an increase in the de-
mand for skilled and unskilled labour in abstract and manual jobs at
the expense of moderately skilled routine jobs. Second, panel data
that draw a precise relationship between the seaman, the vessel and
the prevailing technology, provide controls for observed and unobserved
heterogeneity in the econometric analysis of wages. The ability to identi-
fy 1027 seamen whomoved from a sail-only vessel to a steam-powered
vessel or vice versa (adopters of the new technology) provides 3271
observations to estimate the wage impact of steam technology on
different occupational groups during the period when the new
technology was adopted.

The structure of the paper is as follows. Section 2 presents the the-
oretical basis of the study by discussing the role of production tech-
nology in the demand for skills in the context of the maritime
industry. We combine Goldin and Katz's (1998) model of technology
changes and demand for skills with that of Autor et al. (2003), who
assume that technological change treats different job tasks non-
monotonically, particularly by decreasing the demand for routine
jobs. By describing the data in Section 3, we shed preliminary
light on the hypotheses of skill-biassed technological change and
technology-based polarisation in a historical context. The section de-
scribes changes that occurred in the maritime industry during the
sample period, including the transition in the prevailing technology
from sail-only vessels to steam vessels, changes in the occupational
structure of the crews and basic statistics on wages by occupation
and wage distributions by technologies and over time. The section
also contributes to the literature by providing detailed information
on workers who switch occupations due to technology (technology
switchers): from which occupations and percentiles in the sail wage
distribution the switchers to steam come and which occupations
they obtained on steam ships.

In Section 4, we employ a regression framework and panel data
methods to test the theoretical model derived in Section 2. The sec-
tion consists of two parts. First, we analyse the direct wage effect of
steam technology. This is performed by estimating the steam

2 Although steam technology was first introduced in shipping around 1803, it was
not until the late nineteenth century that the technology became efficient enough in
long-distance trade to supplant sails, as noted in pivotal studies by Graham (1956)
and Harley (1971).

3 See Fritz (1980). The same was true for Denmark and Norway, which experienced
the change from sails to steam around the-mid 1890s (Hornby and Nilsson, 1980;
Gjolberg, 1980), while Finland did not make this transition until the first years of the
1920s (Kaukiainen, 1991).

4 The data were compiled by Swedish National Archives in the late 1990s and pub-
lished as a CD-Rom under the title “Arkion”. For further information, see: http://
www.arkion.ra.se/.

5 Rare examples using historical data include Atack et al. (2004), Chin et al. (2006)
and Goldin and Katz (2008).

2 S.-M. Hynninen et al. / Labour Economics 24 (2013) 1–11

http://www.arkion.ra.se/
http://www.arkion.ra.se/


Download	English	Version:

https://daneshyari.com/en/article/7372229

Download	Persian	Version:

https://daneshyari.com/article/7372229

Daneshyari.com

https://daneshyari.com/en/article/7372229
https://daneshyari.com/article/7372229
https://daneshyari.com/

