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ABSTRACT

Studies of the determinants of emigration from Europe from 1850 to 1913 include the gains to
migrants but often neglect the costs. One component of those costs is earnings forgone on the voyage.
In this paper | present new data on the voyage times for emigrants from the UK traveling to the United
States and to Australia. Between 1853-7 and 1909-13 the voyage time from Liverpool to New York fell
from 38 days to just 8 days (or 79%). Over the same years, the emigrant voyage to Sydney fell by more
in absolute terms, from 105 days to 46, but by less in relative terms (56%). Differences in profiles of
travel times are explained with a focus on the relative efficiency of sail and steam and (for Australia)
the use of the Suez Canal. Data series for fare prices and foregone wage costs are combined to create
new series on the ‘total’ cost of emigrant voyages. Econometric analysis of UK emigration to the US,
Canada and Australia supports the view that time costs mattered.
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Introduction

In his well-known book, The Tyranny of Distance, Geoffrey Blainey wrote of Australia in the second
half of the nineteenth century that: “the long era in which distance was a tyrant seemed to be fading
away” (Blainey 1966, p. 173). Blainey and others have described how improved shipping technology
and navigation brought Australia closer to Europe by reducing the length and variability of the time it
took to get to the other side of the world. This was important for trade in goods and a range of studies
have shown that declining shipping costs stimulated international trade in the first age of
globalisation. While the second half of the nineteenth century also witnessed a boom in international
migration, much less attention has been paid to trends in migration costs. For migration, an important
element of cost is the time it took to reach the destination. In this paper | provide new estimates for
1853 to 1913 both of the cost of a ticket to Australia and, most importantly, of the foregone earnings
cost of time on the voyage. As potential migrants faced choice of destinations it is important to place
this in a comparative context. To do so | compare the estimates of ticket costs and time costs to
Australia with those for the obvious alternative for UK emigrants—a voyage across the Atlantic to the

United States or Canada.

My estimates show that the average duration of emigrant voyages from the UK to New South Wales
fell from 105 days in 1853-57 to 46 days in 1909-13 while, over the same years, average voyage times
from Liverpool to New York fell from 38 days to just 8 days. In absolute terms the voyage to the
antipodes fell by twice as much as the trip across the Atlantic, 59 days versus 30 days, but in relative
terms it fell by less, 56 percent compared with 79 percent. | examine the reasons why the
proportionate gains were smaller on the route to Australia. One reason is that the adverse winds and
currents for westward passages on the North Atlantic route meant that the gains from the shift from
sail to steam were greater than they were for sailing to Australia via the Cape of Good Hope, where
the winds were mostly favourable. On the route to Australia there were continued improvements in
voyage times under sail, due to improved ship design and better navigation. The transition from sail
to steam for steerage passengers on emigrant ships did not come until the early 1880s, nearly two
decades later than on the Atlantic route. There were several reasons for the delay, notably the
absence of coaling stations between the Cape and Australia. When it did come, the gains in voyage
times from the transition to steam were somewhat smaller than they had been on the north Atlantic
route. Perhaps more surprisingly, even as late as 1909-13, more than half of emigrant voyages still
came via the Cape rather than through the Suez Canal, partly because the reduction in distance of
using the Suez route was modest (as compared, for example, with voyages to the Far East) and partly

because Suez tolls added to the cost.



In contrast to the trends in freight rates, the downward trend in ticket prices is modest at best. For
the voyage to New South Wales the cost of a ticket fell from £17 in 1853-7 to £13 in 1909-13. For the
voyage to the United States over the same years the cost of a ticket actually increased slightly. So
falling ticket prices alone do not seem to have been a major cause of the boom in emigration. If
foregone earnings on the voyage are added to form a measure of the ‘total’ voyage cost, then there
is a strong downward trend, which is steeper when total cost is expressed in terms of weeks’ work (at
average UK earnings). For the growth in long-distance trade the fall in freight rates was pre-eminent
but for emigration the decline in voyage times was more important. The fact remains, however, that
for migration to Australia, the ticket price alone was higher by a factor of three than for an Atlantic

passage and the total cost, on average, by slightly more.

Even though the number of emigrants heading for the United States was four times the number
travelling to Australia and New Zealand combined, perhaps the question should not be why so few
went to Australia but, rather, why so many did so. In the nineteenth century antipodean governments
were well aware of competition with North America for UK emigrants and so they offered a variety of
assisted passage schemes. As a result, from 1853 to 1913, nearly half of all emigrants to Australian
and New Zealand travelled on assisted passages. It is possible, however, that for emigrants, the ticket
price and the cost of foregone earnings may have mattered little compared with the allure of distant
destinations. But econometric analysis of unassisted emigrant flows from the UK to the USA, Canada
and Australia/New Zealand from 1855 to 1913 suggests that the total cost of emigration, including the

cost of travel time, did in fact have a negative effect on the number of emigrants.

The rest of the paper proceeds as follows. The next section outlines some of the literature on
migration highlighting the paucity of evidence on migration costs and with a focus on emigration from
the UK. The following section presents new estimates of voyage durations for steerage passengers
from the UK to New South Wales and these are compared with recent estimates of voyage times from
Liverpool to New York. The following section examines the question of why, from the 1850s, the
duration of emigrant voyages to the antipodes did not fall even more steeply and why the transition
from sail to steam occurred nearly two decades later than on the Atlantic route. | then examine trends
in the voyage costs when the time costs, in the form of foregone earnings, are included. Finally, | offer
some econometric evidence in support of the view that the costs, and especially the time costs, did

indeed influence the volume of emigration from 1855 to 1913.



Shipping costs and Emigration from the UK

It has become commonplace to think that the globalisation era that gathered pace from the middle of
the nineteenth century owes much to the decline in the cost of shipping from one part of the world
to another. Estimates of freight rates for shipping goods by sea show declines on the order of 50
percent between 1870 and 1913 (Harley 1988; Shah Mohammed and Williamson 2004; Jacks and
Stuermer 2021) and the evidence suggests that declining trade costs contributed to the boom in
international trade (Jacks et al. 2010). One study suggests that the transition from sail to steam in
ocean shipping could account for as much as half of the increase in trade during the second half of the
nineteenth century (Pascali 2017). Although the boom in international migration from mid-century is
often cited as an integral part of the first era of globalisation much less attention has been paid to the
likely contribution of the costs of migration. However, several studies have provided estimates of
ticket costs on the emigrant route from Europe to North America (Killick 2014; Keeling 2008; Dupont
etal. 2017). These cover different parts of the period from 1850 to 1913 and do not span the transition
from sail to steam. Nevertheless, when linked together the resulting index shows little evidence of the

steep downward trend in ticket costs that is evident in ocean freight rates.?

Perhaps for this reason the studies that seek to estimate the determinants of emigration have often
focused on the incentives for international migration, while omitting the costs. For example, in their
econometric studies of emigration from Europe to the New World, Hatton (1995) and Hatton and
Williamson (1998) include measures representing the wage gains, as well as fluctuations in economic
activity at home and abroad but no direct measure of the costs. However, a few studies have paid
more attention to the costs. In their study of quarterly data for 1899—-1913, Deltas et al. (2008) found
that emigration on routes to the US and Canada was 22 percent lower at times when shipping cartels
in effect (and thus ticket prices were higher) but they do not measure ticket prices directly. Sanchez-
Alonso (2000) found that between 1882 and 1905 the depreciation of the Peseta, which increased the
travel costs for Spanish emigrants, reduced their numbers by up to 30 percent. And Hatton (2021)
found that emigration to the USA, Canada and Australia/New Zealand was associated negatively with

an index of ticket prices.

None of the existing quantitative studies of the determinants of migration have included the cost of
foregone earnings. In comparison with trade in goods, time spent on the voyage was much more

important for migrants. In what many see as the foundation paper on the economic analysis of

1t is important to note that there are many other costs of migration, including travel to and from ports of
arrival and departure including board and lodging and outfit for the voyage. Keeling (2007, p. 168) estimates
that in 1900-14 these costs for a single migrant would amount to around $27, which is equal to the average
transatlantic ticket cost for these years. Unfortunately, we currently lack time series for these costs.
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migration Sjaasdad (1962, p. 84) wrote: “The non-money considerations involved in migration are
surely significant, probably far more so than the money costs. The first non-money costs to consider
are opportunity costs--the earnings foregone while traveling, searching for, and learning a new job.”
Yet despite this imperative and despite the fact that in the nineteenth century emigration to the New
World often involved a passage of weeks or months rather than hours or days, scant attention has
been paid to this important component of the cost. While overlooked in much empirical work, the
cost of time was often recognised by contemporaries. Indeed, an emigrant handbook when comparing
voyages across the Atlantic by sail and by steam noted that: “The rates of passage are generally lower
on sailing than on steam vessels, but the difference is not great enough to compensate for the loss of

time and the hardships of a long voyage.” (American Social Science Association 1871, p. 5).2

Figure 1: Gross Emigration from the UK to the US, Canada and Australia & NZ, 1853-1913
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Source: Carrier and Jeffrey (1953), Table D/F/G (1).

It is useful to compare emigration from a common source to destinations where the costs and voyage
lengths are very different. Figure 1 shows the annual gross passenger movement to the United States,
Canada and Australia and New Zealand combined.? Emigration to the US was by far the largest stream,
making up 64 percent of the total, with Canada accounting for 20 percent and Australia/New Zealand

just 16 percent. After a sharp decline in the early 1850s, the number travelling to the USA gradually

2 It is also an enduring theme in accounts of Australian economic history. For example, Jackson (1977, p. 41
observed that “a major barrier to migration to Australia was the length and cost of the ocean voyage from
Europe.” Seltzer (2016, p. 181) notes that “part of this cost disadvantage was due to the tyranny of distance.”

3 Bandeira et al. (2013) argue that immigration to the United States was lower than indicated by the passenger
statistics used here. A calculation in Appendix 2 shows that this is largely due to the difference in estimated
return flows rather than to the gross outflows.



increased with steep downturns in the late 1870s and late 1890s. In contrast, the numbers heading to
Canada increased sharply from the turn of the century as did those to Australia from 1905. As previous
studies have shown, the wide year-to-year fluctuations are explained largely by the ups and downs of
the business cycle in destination countries. Much less clear is how they were influenced by the costs

of migration and, in particular, by foregone wage costs.
Long term trends in voyage times

One reason that the time costs of emigration from Europe have been neglected is that we lack
comprehensive information on average voyage durations. While there are numerous commentaries
on how changes in shipping technology, navigation and business practices affected the speed of ships,
much of this describes how innovations affected speeds at the technological frontier rather than
presenting average speeds or durations. And much of the existing literature focuses on merchant
shipping and trade costs rather than on emigrant ships. Here | present new series for average voyage
times for emigrant ships travelling from the UK across the Atlantic and to Australia. A likely reason
why such series have not previously been available is that existing sources for arrival dates at the
destination often lack information on the date of departure, while sources for departure dates from
ports of origin usually lack dates of arrival. In order to calculate voyage durations, it is therefore

necessary to match arrival and departure dates for the same voyage from different sources.

Time on the Atlantic crossing is represented by the duration of voyages from Liverpool to New York.
For the years from 1853 to 1913 the data on departure dates of emigrant ships from Liverpool
presented in the annual reports of the UK Emigration Commissioners was matched with arrival dates
of these ships in New York from Arriving Passenger and Crew Lists (including Castle Garden and Ellis
Island), 1820-1957 in Ancestry.co.uk. For 1890 to 1913 a sample of ship arrivals was taken from the
same source for each year and these were matched with departures of the same ships from UK and
Ireland, Outward Passenger Lists, 1890-1960, also from Ancestry.co.uk. For the years 1870 to 1889
there is no convenient source for departures from Liverpool and so a series was constructed for ships
carrying Mormon emigrants from Liverpool to New York from the website Saints by Sea. This series
includes 2399 voyages for 1853 to 1869, 169 for 1870 to 1889, and 2620 for 1890 to 1913. Full details

of the sources and construction of this series is provided in Hatton (2023).

As Figure 2 shows, average voyage duration fell from around 38 days in the 1853-57 to 8 days in 1909-
13—a fall of 79 percent. Four fifths of this decline had taken place by 1869 by which time the average
duration had fallen to 16 days, largely as a result of the transition from sail to steam (see further
below). This is illustrated by the sharp drop in the median between 1863, when the median voyage

was by sail, and 1864 when the median voyage was by steam. The voyages by sail were generally direct



but steamships often stopped at Queenstown, Ireland (now Cobh, the port of Cork), which usually
added one day or less. As sailing ships were more at the mercy of winds and ocean currents their
voyage durations varied far more than voyages by steam. The standard deviation of voyage times (all

under sail) averaged 7.6 days in 1853-7; by 1909-13 it had fallen to just 1.4 days.

Figure 2: Mean and median crossing times from Liverpool to New York 1853-1913
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Source: Hatton (2023).

An index of average voyage times for emigrant ships to the antipodes was constructed from the
difference between the dates of departure from the UK ports and dates of arrival at Sydney, New
South Wales. From 1837 to 1888 the series is for ships carrying assisted immigrants. This is taken from
the summary of Assisted Immigrants (digital) Shipping Lists at the New South Wales State Archives.
Departure dates were obtained mainly from the original ships lists at the same site. For the years 1890
to 1913 a sample of ship arrivals was taken from the New South Wales Unassisted Immigrant
Passenger Lists 1826-1922, accessed in Ancestry.com, and their arrival dates were matched with
departures of the same ships from UK and Ireland, Outward Passenger Lists, 1890-1960, also from
Ancestry. The series consists of a total of 1141 voyages; 667 voyages from 1837 to 1888 and 474 from
1890 to 1913. The annual series is reported in Appendix 1 together with full details of the sources and

construction.

There are fewer voyages per year on average than in the series for Liverpool to New York and their
itineraries are rather more diverse. These voyages originated from a number of UK ports, although
most departed the south coast of England, notably London or Plymouth. From the 1840s they less

often stopped at Cape Town en-route but often came to Sydney via another Australian destination



such as Adelaide or Melbourne. As illustrated in Figure 1 the average duration of voyages in 1837 to
1841 was 124 days, or exactly four months. It then declined by about 30 percent to an average of 86
days in 1879-83. This was followed by a sharp drop from 1882 to 1885 in both the mean and the
median voyage time with the transition of sail to steam. From the early 1890s there was almost no
downward trend up to 1909-13 by which time the average voyage had fallen to 46 days. Not
surprisingly, the standard deviation also fell steeply, from 22.7 days in 1837-41 to 13.4 days in 1879-
83 and 5.8 days in 1909-13.

Figure 3: Mean and median voyage durations from UK ports to Sydney 1837 to 1913
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Sources: See Appendix 1.

Comparing voyage durations to Australia with those across the Atlantic, three features stand out. First
and most obvious, voyages to the antipodes took far longer than those across the Atlantic. Second,
from 1853-57 to 1909-13, time on the voyage to Sydney fell by more in absolute terms, 59 days versus
30 days to New York, but by less in relative terms, 56 percent versus 79 percent. Third, when the shift
from sail to steam on emigrant voyages to Australia did come about in the early 1880s, it was almost
two decades after the corresponding transition on the Atlantic route. This lag seems all the more
surprising as the Suez Canal, which favoured steam over sail and also provided a more direct route to
Australia, opened in 1869. So why weren’t the gains in voyage times to Australia even larger, and why

was the transition from sail to steam apparently so tardy?

Explaining trends in voyage times
There were significant improvements in sailing ship technology that increased ship speeds and

reduced voyage durations up to the first half of the nineteenth century. These include coppering of



hulls as well as a host of other improvements in the configuration of sails and rigging, the design of
hulls and decks, and methods of construction such as the use of iron joints. (Solar and Hens 2016; Kelly
and O Grada 2019). On the North Atlantic route these gains were largely exhausted by the 1850s and
sail was soon eclipsed by steam.* But voyage times to Australia under sail continued to fall up to the
1870s (Figure 3). This was due in part to further improvements that included increased tonnage, the
diffusion of iron hulls, and above all, the advent from the early 1850s of the clipper ship.> But mostly
it was due to improved navigation of the vast southern oceans, in particular the adoption of more
direct route, bypassing the Cape, and exploiting the great circle and the roaring forties, which in turn

was facilitated by more robust ship design (Clark 1911, p. 261; Charlwood 1981, pp. 16-19, 27-33).

There were three main improvements in navigation to the antipodes. One was the improvement in
charts that detailed coastlines, islands, reefs and navigational dangers (Kelly et al. 2021). Another was
the increased knowledge of sailing routes. In particular, Maury (1851; 1855) provided guidance to sea
captains based on a large collection of ship’s logs which included data on prevailing winds ocean
currents and their seasonal variations. Even more significant, the Mercator projection of the globe
onto two dimensions gave a misleading impression of the most direct route. Maury showed that the
great circle route which involved sailing further west and south was more direct and could cut sailing
time from 125 to 92 days (Graham, 1956, p. 82). On the outward route not only was the distance
shorter but, by sailing due south towards the coast of South America, and continuing south before
turning east, ships could pick up the winds of the roaring forties where speeds of up to 15 knots were
possible.® A third factor was the improvement in ascertaining a ship’s position as the marine
chronometer replaced dead reckoning and/or the lunar distance method as the means of ascertaining

latitude (Miotto and Pascali 2022).

4 My series for Liverpool to New York begins only in 1853 and so | do not observe preceding improvements under
sail. However, Albion (1938, pp. 197; 317) calculated average port-to-port times from Liverpool to New York for
American sailing packets, which were the fastest ships of the day. These were 37.9 days in 1818-32, 34.3 days in
1833-47, and 34.6 days in 1848-57. These ships were typically hard-driven on a more direct, northerly, route
than emigrant ships. After 1830, they continued to increase in size but not in speed.

5 Improvements in hull design followed from changes in the measurement of ships’ tonnage (which determined
port fees), originally introduced 1836 but made effective by the Merchant Shipping Act of 1854. Iron hulls were
not widely diffused for sailing vessels on long distance routes until the 1870s (Graham, 1956, pp. 76-80). On the
clippers, see Clark (1911) and Lubbock (1948). These were stimulated by the gold rushes in California from 1848
and Victoria from 1851. Lubbock (1948 p. 52) reports that, in 1853-4, 26 of the fastest ships made it to anchorage
in Australia (mainly Melbourne) in an average of 84 days. Clipper ships continued carrying emigrants on the
Australian run for another 30 years.

6 This route, which became known as the Clipper route, was also popularised by Liverpool-based John Towson
in the 1850s (Blainey 1966, p. 179; Cotter 1977). While the clippers, especially those carrying goods, could take
full advantage of this intelligence, most emigrant ships took a compromise route, which involved sailing the
easting leg from the prime meridian to about 140°E, only as far south as the low forties.
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On both routes the transition from sail to steam accounted for a dramatic decline in voyage times.
From Liverpool to New York this transition took place over a decade from the late 1850s. On voyages
to Sydney it took place almost two decades later and over shorter span in the early 1880s. Table 1
shows the average voyage times by sail and by steam from the data underlying Figures 2 and 3 for the
transition decade on each of the two routes. On the North American route, steamships reduced the
voyage time by an average of 23.6 days, or 61 percent. Not surprisingly the gain on the route to
Australia was greater in absolute terms at 39.4 days but as a percentage it was much less at 45
percent.” This, despite the improvements in speed and efficiency of steamships between the 1860s
and the 1880s, partly reflects the preceding improvements in voyage durations to Australia under sail .2
In the age of sail, crossing the Atlantic in the face of the westerlies and against the gulf stream was
slow. Eastbound ships took a southerly route, to take advantage of the north easterly trade winds in
the southern part of the North Atlantic Oscillation. The return voyage, following a more northerly
route where the winds and ocean currents were more favourable, took little more than half as long
(Hubbard and Winter 1988, p. 1, Clark 1911, p. 38). While the voyage to Australia presented many
challenges, the winds were more favourable on the outward voyage and, as noted above,

improvements in navigation enabled captains to take more advantage of them.’

Table 1: Average voyage durations during transitions from sail to steam.

Liverpool to New York 1860-9 UK to NSW 1879-88
Voyage time (days) | Sail Steam Sail Steam
Mean 38.4 14.8 88.4 49.0
Standard deviation 7.9 2.7 10.8 5.1
Number 524 1071 55 41

Source: Author calculations—see text and Appendix 1.

Given the large savings in voyage times it is worth asking why the gains were not realised earlier,
especially on the Australian route. One reason is that, because of the low efficiency of the early steam
engines, steamships needed to carry a large amount of coal, halving the available space, and so they

took few steerage passengers.l® It was not until improvements in steam technology, specifically

7 The shortening of the voyage during the transition from sail to steam can also be assessed using data for the
voyage durations of ships disembarking at least 100 emigrants at Queensland ports--mainly Brisbane. Full details
are provided in Appendix 1. For voyages departing the UK in the years 1878 to 1887 the average number of days
on the voyage was 98.5 by sail and 53.8 by steam, a difference 44.7 days or 45 percent.

8 It is worth noting that the variation in voyage length as represented by the standard deviation also fell by
relatively more on the North American route. In part this reflects the vicissitudes of sail on the North Atlantic
route despite the greater diversity, even under steam, in routes and ports of call on voyages to Sydney.

9 Some ships returned by rounding Cape Horn or passing through the Magellan Strait, which was faster even
though it was a longer distance than going via the Cape of Good Hope.

10 Steam ships were making voyages across the Atlantic and down into the southern hemisphere well before the
respective transitions for steerage passengers in the 1860s and 1880s respectively. On the Atlantic route, steam
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compound engines and screw propulsion, overcame lower carrying capacity and higher costs of
motive power that mass migration shifted to steam on the North American route (Cohn 2005). On the
Australian route the lack of coaling stations beyond the Cape meant that even the later and more
efficient ships needed to allocate considerable space to coal.'! So, up to the late 1870s, with few
exceptions, they carried mail and cabin passengers rather than emigrants travelling steerage. And
while steamships needed to stop for coal, sailing ships could take a more direct (great circle) route in

the southern oceans without stopping at the Cape.

Two other factors increased the profitability of carrying steerage emigrants by steam in the early
1880s. One was overcoming the obstacle of finding a bulk cargo for the return voyage outside of the

).12 An important element in surmounting this mismatch was the

wool season (November-December
rise in the exports of frozen meat and chilled dairy and fruit, lending itself to shipping by steam, which
also provided the power for refrigeration.'® As these goods were high in value and low in volume there
was every incentive for shippers to choose the fastest possible method of transport and hence they
were well suited to mail ships (Harcourt 1995, p. 4). A second precipitating factor was the award by
the New South Wales government in 1883 of a mail contract (renewed in 1888) shared between the
Peninsular and Oriental (P&O) line and the Orient line, the added security of which stimulated the
latter to commission new steam ships catering also for the emigrant mass market (Maber 1967, p.
102; Broeze 1989, p. 9-10; Williams 2000, p. 2). A similar development occurred in Queensland where
the government awarded a mail contract to the British Steam Navigation Company, which commenced
operations in 1881 (Broeze 1989, p. 10; Maber, 1967, p. 170). This was quickly extended to include

the transport of assisted immigrants, a programme that was expanded in 1882 (Woolcock 1986, p.

19).

packets carrying mail and cabin passengers on a regular schedule became common from the late 1840s and
were crossing in 16-18 days (Hubbard and Winter, pp. 1, 388).

11 Also, the longer the voyage larger the share of coal in total cost. Even with the more advanced engine
technology, cost of coal alone for an outward voyage of 50 days using 30 tons of coal a day at £1.25 per ton
would amount to £1,875, or the equivalent of around 130 adult fares. The breakthrough was marked by the
voyage of the SS Aberdeen in 1882, equipped with a triple expansion engine, from London via Tenerife and the
Cape to Adelaide, Melbourne and Sydney (Graham 1956, p. 87; Maber 1967, p. 181; Broeze 1989, p. 11). On the
gradual diffusion of steam over longer distances, see Harley (1971) and Kaukiainen (1992).

12 As 3 result, sailing ships went on to destinations such as Shanghai, Manila and Batavia or to pick up return
cargoes, or engaged in trade within the region, before returning to Australia in a year-long seasonal rotation.
(Broeze 1978; 1989).

13 As Broeze (1989, p. 10) notes the “rapid rise of the frozen meat and dairy exports from [Australia and New
Zealand], which provided attractive back-loading opportunities, . . precipitated a new wave of investment in
steamers and a transition to steam on all routes incorporating the major ANZ ports.” This trade was initiated
with voyage of the SS Strathleven, equipped with refrigeration machinery, which carried 60 tons of meat and
butter from Sydney and Melbourne to London in 1880 and, for the emigrant trade, it was pursued most
vigorously by the Orient Line.

12



Even so, with the opening of the Suez Canal in 1869 one might have expected the transition to come
earlier, causing an abrupt shift from sail to steam.* As compared with sailing via the Cape, the Suez
Canal drastically reduced the longest distance between coaling stations for steamships from around
5000 to 2000 miles, releasing more space for passengers and cargo (Graham 1956, p. 81; Fletcher
1958, p. 559).° It also provided more potential ports of call for the comfort and convenience of
passengers as well as better opportunities for return cargoes from Asian ports.'® Yet, even after steam
supplanted sail on passages to Australia, the striking fact is that more than half of the emigrant ships
still travelled via the Cape (although some with perishable cargoes returned via Suez). As late as 1909-
13, among the 76 outward voyages underlying Figure 3, only 48 percent went through the Suez Canal.
The Suez Canal dramatically cut sailing times to India and (to a lesser extent) China, providing a
substantial boost to international trade (Fletcher 1958; Harley 1971), but the reduction in voyage
times to Australian ports was more modest. In 1909-13 the emigrant voyages that arrived in Sydney
via the Cape took just 8 days longer on average than those coming through Suez. Nevertheless, this is
still a significant difference in voyage times and it raises the question of why so many emigrant ships

continued to ply the Cape route.

One important reason is that passage through Suez incurred heavy tolls.!” A rough calculation, the
details of which are provided in Appendix 2, suggests that, compared with a voyage via the Cape, the
extra costs of using the canal (one way) amounted to something like £770 in 1884, reducing to £320
in 1913. Not surprisingly, the shipping lines that were at the forefront of the transition from sail to
steam in the 1880s were those with lucrative mail contracts and they also used the Suez Canal. These
were the P & O Line, whose voyages extended to Bombay, Shanghai and Yokohama in the far east,
and the Orient Line. Indeed, the award of a share in the New South Wales government’s mail contract
caused the Orient line to abandon the Cape route in 1883 in favour of Suez (Maber, 1967, p. 102). But
almost all of the other regular services taking emigrants to the south coast of Australia still travelled

via the Cape. Even among emigrant ships travelling to Queensland, which could be reached by sailing

1 The very few sailing ships that did pass though the Suez Canal (just 4.5 percent in its first five years) needed
to be towed and then to sail the difficult passage through the Red Sea (Fletcher, 1958, p. 558).

15 0On the Cape route the major coaling stations were Madiera, Las Palmas, St. Vincent and Cape Town, which
were stocked mainly with Welsh coal (local coal at Durban became increasingly important). Steamers had to
carry sufficient coal for the longest leg from the Cape to Australia. On the Suez route steamers typically
refuelled at Gibraltar, Port Said and Colombo among a number of alternatives (Kirkaldy, 1914 Part Il Ch. X).
The implications for relative costs of the two routes are outlined in Appendix 2.

16 While calling at more ports would have added to voyage times, as Williams and Armstrong (2010) point out,
steamships were able to enter and depart from ports more easily than sailing vessels which often had to wait
upon on a ‘fair wind’.

17 Noting that most passengers and cargo still reached Australia via the Cape, Blainey (1966, p. 218) commented
that “a generation after the [Suez] canal opened, big mail steamers paid about 10 percent of the total cost of
their Australian voyage for the privilege of passing though the canal.”
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around the north of Australia through the Torres Strait, many still sailed via the Cape. In 1909-13, of
ships disembarking at least 100 emigrants in Queensland, 21 percent came via the Cape, taking an

average of 59.2 days as compared with 50.3 days for ships that sailed through the Suez Canal.®
Voyage costs

How did the cost of a voyage to the antipodes compare with that across the Atlantic? In contrast with
freight costs there are few indices of ticket prices and none that cover the transition from sail to steam.
For the route from Liverpool to New York an index for the steerage fares that covers the six decades
from 1853 to 1913 is provided by Hatton (2023). This is based on combining the series provided by
Killick (2014) for sail, and Dupont et al. (2017) and Keeling (2008) for steam, to calculate a weighted
average of fares by sail and steam. Full details are provided in the appendix to Hatton (2023). |
construct a series for ticket prices for the routes from the UK to New South Wales based on the
contract price per adult emigrant paid to shipping lines for assisted emigrants up to the mid-1890s
followed by an index of ticket prices from Pope and Withers (1993). Full details are provided in
Appendix 2. The cost in terms of time (foregone earnings) is valued by applying average weekly

earnings from Feinstein (1990) to the average number of weeks on the voyage (Appendix 2).

Figure 4: Ticket costs and foregone earnings costs, Liverpool to New York, 1853-1913
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Sources: Liverpool to New York from Hatton (2023); UK to NSW from Appendices 1 and 2 (underlying voyage
length values are interpolated for 1868 and 1889).

18 Companies that continued to use the Cape route include the Aberdeen Line and the Federal Houlder Line. As
they carried emigrants for destinations such as Adelaide, Melbourne and Sydney, the number heading for
Queensland tended to be smaller. If the criterion of the minimum number disembarking in Queensland is
reduced from 100 to 50, the percentage of voyages via the Cape in 1909-13 increases from 21 to 32.
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As Figure 4 shows, the ticket cost of a passage from Liverpool to New York increased from around £4
in the early 1850s to £6 in the early 1880s, declining to around £3 in the early 1890s before increasing
to £7 in the early 1910s. From the mid-1890s passage prices were determined by the Atlantic shipping
cartel, with occasional lapses (Keeling 2012, pp. 63-70). The index also includes the US head tax on the
arrivals of foreign nationals, which doubled three times from 50c in 1882 to $4 in 1907. The foregone
earnings cost, which was approximately equal to the price of a ticket in the early 1850s, declined
steeply with the transition from sail to steam and by the 1910s it was less than one fifth of the ticket
price. As Figure 4 also shows, the costs of the voyage to Australia evolved rather differently. After a
peak in the early 1850s, the passage price levelled out at £14 to £15 before declining in the decade to
1913. While contract prices probably varied by less than prices on the open market, the average price
over the six decades was three times that of the Atlantic passage (£14.42 vs £4.74). The foregone
earnings cost of travel to Australia was about two thirds of the ticket price in the 1860s and 1870s
and, after falling in the early 1880s with the transition from sail to steam, was still more than half of
the ticket cost in the 1910s. Thus, relative to the price of a ticket, the saving in earnings foregone over

the six decades was much less on the route to Australia.

Figure 5: Cost of ticket plus foregone earnings in money and time equivalent
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Sources: Liverpool to New York from Hatton (2023); UK to NSW from Appendices 1 and 2 (underlying voyage
length values for 1868 and 1889 are interpolated).

Figure 5 shows the effect of combining these two components of the cost. For travel to the US the
cost in money terms (the darker line, left scale) exhibits a mild downward trend as the nominal value
falls from around £8 in the mid-1850s to an average of £6 in the two decades from the mid-1880s
before returning to around £8 at the end of the period. For voyages to Australia, after a sharp fall in

the early 1850s, total cost in money terms (the darker hatched line, left scale) falls from £25 to around
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£20 in 1914. In contrast with the Atlantic voyage, both the ticket price and the foregone wage cost
contribute to the downward trend. Following Killick (2014) the total cost may alternatively be
expressed in terms of weeks worked. For the voyages to the US (lighter line, right scale) this exhibits
a somewhat steeper decline from 11 weeks in the early 1850s to around seven weeks in 1913. For
Australia, the total cost in terms of weeks worked (lighter dashed line) falls more steeply, from 36
weeks in the late 1850s to 17 weeks in 1913 or by about half. While in absolute terms the decline in
cost for travel to Australia is larger, in relative terms the decline is not much, if at all, greater than for

the Atlantic crossing.

Given that a passage to Australia cost three times as much as crossing the Atlantic, notwithstanding
other costs, why did emigrants of modest means choose to go to the antipodes? One important reason
is the subsidised passages that were offered by Australian (and New Zealand) governments. As a
historian of New South Wales immigration policies put it: “It was realized that the difference in cost
and the length of time required for a passage from the United Kingdom to Australia as compared with
one to the United States or to Canada required the colony to underwrite all or a portion of this
difference if New South Wales was to compete with North America for the surplus population of the
homeland” (Hayden, 1971, p. 3). At different times, the six Australian colonies and New Zealand
operated a variety of schemes for assisting emigrants. The decision to offer assisted passages was
determined mainly by economic and political influences within each colony (Hatton 2024). The most
important schemes were selection and nomination, both of which provided substantial subsidies. *°
Selection schemes offered subsidised (and sometimes almost free) passages to emigrants with
prescribed characteristics by occupation, age and gender, who were recruited by agents in the UK.%°
In nomination (or ‘remittance’) schemes, residents of the colony put down a deposit and nominated
for a subsidised passage an emigrant who met specified criteria. In the early years these were
sometimes linked to the purchase of land by the nominator. In addition, under so-called land order
schemes (used especially in Queensland (Woolcock 1886, pp. 9-21; Morgan, 2021), full fare paying

immigrants were allocated land to the value of the fare, subject to a repayment schedule.

These schemes were financed, for one or a few years at a time, by votes on appropriations in the

individual colonial legislatures, as political and economic conditions warranted. After federation of

1% As Richards (1993, p. 262) notes, “The assistance given to emigrants to Australia was remarkably generous
and met most of the expenses of transit to the colonies. Ordinary migrant families were commonly subsidized
to the equivalent of a year's income. Nevertheless, the total costs of passage and resettlement were rarely
covered in their entireties.” While the Canadian government provided land settlement schemes and inland
travel subsidies, it did not provide for voyage costs (Harper and Constantine 2010, Ch. 10).

20 As an example, for assisted passages to Queensland in 1875 emigrants aged between 12 and 40 paid £4
(men) or £2 (women) plus 10s 6d for ‘ship kit’ (bedding, utensils, etc.); ‘free’ passages were offered to those
with certain occupations for £1 (Agent General for Queensland, 1875, p. 14).
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the six Australian colonies in 1901, assisted immigration was revived but remained under the control
of the individual (now state) legislatures. From 1853 to 1913 an estimated 47 percent of all immigrants
to Australia and New Zealand travelled on assisted passages. Figure 6 shows the profiles of assisted
and unassisted emigration, the latter calculated by subtracting assisted from total emigration (for
details see Appendix 2). Most of the Australian colonies offered one or more schemes up to the early
1880s, with sharp spikes in assisted arrivals in 1874 and 1883. While the former spike was driven
almost entirely by free passages offered by the government of New Zealand, the latter was spread
more widely across the colonies. From the late 1880s assisted immigration went into decline, ceasing
almost completely in the 1890s depression before rising to another peak in 1912. Thus, while the US
government was busy increasing the head tax on immigrants, governments in Australia were reviving
assisted passages in order to compete for migrants from the UK. Unassisted emigration, while
somewhat less volatile, increased steadily from the 1860s, then declined in the 1890s before rising to

a peakin 1912.%

Figure 6: Assisted and unassisted migration to Australia and New Zealand
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Source: See Appendix 2.

Did the time costs affect emigration?

21 Given the difference in cost one might wonder why any migrants travelled to Australia unassisted. Australia’s
policy of assisting manual workers combined with its convict background meant that there was only a small
middle class situated between manual workers on the one hand and property owners on the other. So there
would have been particularly good opportunities for those with clerical, managerial and professional skills. There
were also good opportunities to acquire land or perhaps mining concessions at modest prices
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Numerous studies have estimated the correlates of emigration in the so-called age of mass migration,
but as noted above, few have taken full account of the costs. In order to examine the possible

influence of costs on emigration to the three destinations, the following equation is estimated:
Yie = Qo + A1xie + 2 + A3Yipq + Aud; + ;¢

The dependent variable is the log of the number of emigrants to each of the three destinations, the
USA, Canada and Australia/New Zealand, where i is destination and t is year. These are the series
illustrated in Figure 1 except that for Australia/New Zealand the dependent variable is unassisted
emigration only (see Appendix 2). Assisted emigration is excluded because the cost to emigrants and
the number assisted varied over time and between the different colonies. While it is possible that the
availability of assisted emigration could reduce the number of unassisted emigrants, Hatton (2021)
finds little evidence that there was ‘crowding out’ (or ‘crowding in’) of unassisted by assisted

emigration.

X;¢ represents the costs of migration including foregone earnings, as illustrated in Figure 5, either in
money terms, deflated by the UK cost of living index, or in the equivalent of weeks worked. The
Liverpool to New York series are used for migration to the United States and also for Canada but
excluding the US head tax from the ticket cost. As some studies have found that the migration costs
depend on the volume of migrants (as well as other variables—see McDonald and Shlomowitz, 1991;
Deltas et al., 2008) these costs are taken as endogenous and so instrumental variables is used. Three
instruments for voyage costs are used. The first is freight rates for carrying coal to Atlantic ports for
the US and Canada and to ports in the East for Australia/New Zealand from Harley (1989) to
instrument for ticket prices. As coal was carried mainly by tramp shipping and over different routes,
these are not close substitutes for ships carrying emigrants.?? The second is a dummy variable
representing the shift from sail to steam. The shift is dated from when the median voyage changed
from sail to steam: 1864 for the USA and Canada, and 1884 for Australia/New Zealand. This variable
is justified as an instrument on the grounds that the transition was determined largely by technical
advance and political decisions rather than by the volume of passengers. The third instrument is a

linear time trend aimed at capturing the decrease in voyage length.

22 Harley (1989, p. 315) notes that “the great trade of the North Atlantic that employed some 16% of British
shipping before the war had practically no connection with the coal trade.” And with regard to Australasia and
the Far East, that “this shipping was somewhat connected with the coal exports to the Mediterranean as they
passed on their outward voyages to the Suez Canal, but there were no important coal exports to the region
itself.” Use of these series is further justified on the grounds that (a) coal (mainly from South Wales) is a relatively
homogenous bulk cargo, (b) these series represent outward voyages, and (c) they go back (almost) to 1853,
while most others go back only to 1870.
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z;; represents variables that often appear in push-pull models of international migration. The real
wage gap comes from Williamson (1995) and is lagged one year. Fluctuations in economic activity in
destination countries are represented by the rate of change of real GDP per capita from Maddison
(Bolt and van Zanden 2020), including both the current value and the one-year lag. It is worth
mentioning at the outset three variables that were originally included but were dropped from the
analysis as they were never significant. One is the stock of UK-born at each destination aimed to
capture the friends and relatives (chain migration) effect. As this was constructed from using the
emigration series to interpolate between census benchmarks, it seems likely that the lagged
dependent variable captures this effect, especially as recent emigrants are likely to have been the
most important. In addition, neither the growth of UK real GDP (a push factor) nor a linear time trend
took a significant coefficient. y;;_4 is the lagged dependent variable which captures the equation
dynamics which may arise from the formation of expectations and/or the so-called friends and
relatives effect. d; are destination country dummies (fixed effects) and g;; is the stochastic error term

with possible cross correlations. The data sources are detailed in full in Appendix 2.

Table 2: Panel Estimation of Emigration from the UK to the USA, Canada and ANZ, 1855-1913

(1) (2) 3) (4)
Log real total money cost (t) -1.135**

(0.52)
Log total cost in weeks (t) -0.435%**

(0.17)
Log ticket cost in weeks (t) -0.530**
(0.23)
Log weeks on voyage (t) -0.223**
(0.09)

Log real wage ratio 0.352 0.341 0.268 0.268
(destination/origin) (t-1) (0.29) (0.27) (0.28) (0.25)
Growth of real GDP per capita 5.284%** 4.823%** 5.006*** 4.560***
(destination, t) (1.46) (1.40) (1.49) (1.37)
Growth of real GDP per capita 4.021*** 3.600%** 3.758%** 3.409%**
(destination, t-1) (1.40) (1.22) (1.29) (1.20)
Log emigration (t-1) 0.772%** 0.787*** 0.801*** 0.804***

(0.07) (0.06) (0.06) (0.06)
R? 0.898 0.916 0.909 0.920
Under-identification, X2 (3) 11.62 17.37 15.29 17.01
Excluded instruments, F (3, 59) 13.84 75.76 16.90 254.75
Over-identification, X2 (2) 1.109 0.401 1.601 0.926
Observations 177 177 177 177

Notes: Estimation using IV-GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the
time dimension. The instruments are freight rates for coal for shipping from South Wales to Atlantic ports (US
and Canada) and to the far East (Australia/New Zealand), a dummy variable for the switch from sail to steam in
1864 for the USA and Canada and 1884 for Australia/New Zealand and a common time trend. The first stage
estimates are reported in Appendix 3, Table A3.1.
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The results of this estimation over the years from 1855 to 1913 are presented in Table 2. These are
instrumental variables regressions with standard errors adjusted for cross sectional dependence and
autocorrelation. The first-stage results are reported in Appendix 3, Table A3.1. ‘Total’ costs measured
in either money (column 1) or weeks of work (column 2) give significant negative coefficients as would
be expected. The significance of test statistics for under-identification and the overall F-statistic for
the first stage indicate that the instruments are sufficiently highly correlated with the cost variables.
More importantly, the insignificant test statistics for over-identification indicate that the instruments
are not correlated with the error term and are therefore valid in the sense that they can be legitimately
excluded from the second stage regression. As the instruments include a time trend this suggests that

there is no additional trend component in the second stage regression.

Columns (3) and (4) of Table 2 include separately the ticket cost in terms of weeks worked and the
number of weeks on the voyage. These two components of the total time cost variable each take
negative and significant coefficients, which are approximately equal in size. Among the other variables
it is worth noting that the log wage ratio gives positive coefficients, as would be expected, although
they are not significant. Economic activity in destination countries gives strongly significant positive
coefficients on both current and lagged terms, which is consistent with the standard push-pull model.
The most significant variable of all is the lagged dependent variable, which indicates strong persistence
in emigration flows, a feature of all models of this type. Further lags of the dependent variable were

not significant.

These results may be compared with those when the cost variables are not instrumented. As reported
in Appendix 3 Table 3.2 the coefficients are less negative and largely insignificant. This positive bias
would be consistent with increasing emigration driving up voyage costs. Substituting an index of
freight rates from Jacks and Pendakur (2010) as an instrument in place of coal freights gives results
similar results (Appendix Table A3.3). But when decade dummies are added to the regressions in Table
2 the cost coefficients become insignificant (Appendix Table 3.4). This is perhaps not surprising with
just three time series where the cost variables for two of them (Canada and the USA) are essentially
the same. However, the decade dummies are jointly insignificant and so these are excluded. These
caveats mean that the results provide suggestive but not definitive support that the costs of migration,

including the cost of time on the voyage, influenced migration flows in the six decades before 1913.
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A further concern is that this estimation takes no account of possible substitution or complementarity
between assisted and unassisted emigration to Australia and New Zealand.?® One approach is to add
a policy indicator to the regressions in Table 2 to assess the effects of assisted immigration policies on
unassisted emigration. An alternative is to use total emigration from the UK as the dependent variable
but to control for assisted immigration policies. To construct the policy indicator a dummy variable
was derived for each colony/state taking the value 1 in years when any policy of assistance was in
effect, otherwise zero. The dummies were then combined using as weights the population share of
each colony/state in the total for 1881. This index varies between 1 if all colonies/states had a policy

in place and 0 in none did. It is set to zero for emigration to the USA and Canada.

Table 3: Emigration from the UK to the USA, Canada and ANZ, 1855-1913: Alternative specifications

(1) [ (2) (3) [ (4)
Unassisted emigration Total emigration
Log real total money cost (t) -1.209** -1.161%*
(0.52) (0.49)
Log total cost in weeks (t) -0.489%** -0.504***
(0.17) (0.16)
Log real wage ratio 0.333 0.294 0.429 0.407*
(destination/origin) (t-1) (0.29) (0.26) (0.26) (0.23)
Growth of real GDP per capita 5.244%%* 4.673%** 3.935%** 3.374%**
(destination, t) (1.46) (1.36) (1.08) (0.92)
Growth of real GDP per capita 3.993*** 3.483*** 3.990*** 3.487***
(destination, t-1) (1.42) (1.23) (1.08) (0.93)
Log emigration (t-1) 0.763*** 0.771%** 0.768%** 0.771%**
(0.08) (0.06) (0.06) (0.06)
Assisted emigration policy index (t) | 0.085 0.182 0.292** 0.391%**
(0.12) (0.12) (0.12) (0.12)
R2 0.896 0.915 0.888 0.912
Under-identification, X2 (3) 11.88 19.47 12.79 20.91
Excluded instruments, F (3, 59) 12.22 59.28 12.80 61.81
Over-identification, X2 (2) 2.13 0.62 2.64 0.45
Observations 177 177 177 177

Notes: Estimation using IV-GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the
time dimension. In columns (1) and (2) the dependent variable for Australia and New Zealand is unassisted
emigration (as in Figure 7); in columns it (3) and (4) it is total emigration (as in Figure 1). The instruments are
freight rates for coal for shipping from Wales to Atlantic ports (US and Canada) and to the far East (Australia/New
Zealand), a dummy variable for the switch from sail to steam in 1864 for the USA and Canada and 1884 for
Australia/New Zealand and a common time trend.

Table 3 presents the results of estimating these alternative specifications. When the policy index is

included for unassisted emigration in columns (1) and (2) it takes insignificant coefficients suggesting

B There is also measurement error in the calculation of the series for unassisted emigration that is plotted in
Figure 6. As this is calculated as the difference between total emigration recorded at the origin and assisted
immigration recorded at the destination, the timing differs between these two numbers according to the
average length of the voyage.
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that assisted passages neither decreased nor increased unassisted migration. Not surprisingly, in
columns (3) and (4), where the dependent variable is total emigration, the coefficient on the policy
index is larger and more significant. In all these specifications, coefficients on the total cost variables
remain negative and significant. These coefficients also remain significant when either Canada or the

USA are dropped from the regression as reported in Appendix Table A3.5.
Conclusion

The determinants of emigration from Europe from 1850 to 1913 have been widely studied but more
emphasis has been placed on the incentives than on the costs. An important part of these costs is the
earnings forgone on the voyage. In this paper | present a new series on average voyage times for
emigrant ships from the UK to Australia and compare these with the very different profile of voyage
times to North America. Over the six decades from 1853 to 1913 time on the passage fell dramatically
to both destinations. A large part of this decline was due to the transition from sail to steam which
took place nearly two decades earlier on the Atlantic route than to on the route to the antipodes.
While the absolute decline in voyage times to Sydney was much greater than to New York, the
proportionate decrease was smaller. This was largely because sail was competitive for longer on the
antipodean route. So the gain from switching to steam was less, and took place later, notwithstanding

the opening of the Suez Canal in 1869.

If we take seriously the value of time on the voyage as measured by foregone earnings, then this forms
a substantial and strongly decreasing part of the costs facing emigrants. This was especially important
for emigration to Australia where the total cost, including both the ticket and time cost, was on
average three times that for crossing the Atlantic. For that reason, nearly half of all emigrants who
arrived in Australia travelled on some form of assisted passage. Econometric analysis of the
determinants of three streams of emigration supports the view that, in the presence of variables
representing the incentive to migrate, the costs of migration are negatively associated with gross
emigration. Accounting for endogeneity, it suggests that voyage times were a significant influence,
whether or not assisted passages are included in the analysis. While the effect on the overall trend in
emigration is uncertain it is likely that falling voyage times were an important element supporting and

increasing emigration in the six decades to 1913.

The evidence presented here suggests a number of avenues for future research. One would be to
account more fully for other elements of the cost of emigration, specifically for the costs of overland
travel to and from ports, waiting time, board and lodging and outfit for the voyage. It is likely that
these elements of cost also declined but, at present, we lack the data to establish the long term trends.

Another avenue would be to examine the possible effects of voyage times, not just on the volume of
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emigrants, but on the type of emigrant by occupation, age and family demographics. If, as is often
suggested, higher migration costs are associated with more positive labour market selection, then
falling voyage times should have increased emigration among those lower down the economic scale.
Finally, on a related theme, it would be useful to examine for Australia the differences in the

demographic and occupational composition of assisted and unassisted migrants.
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Appendix 1: Calculation of sailing times on emigrant voyages to Australia
Emigrant voyages from the UK to Sydney.

Arrival dates and the names of ships for 1837 to 1888 were taken from the New South Wales State
Archives digital file (summary) at: https://www.records.nsw.gov.au/archives/collections-and-
research/guides-and-indexes/assisted-immigrants-digital-shipping-lists. Departure dates and the
number of passengers were then taken from the original ships lists at the same site (see also the pdf
list at:
https://www.records.nsw.gov.au/sites/default/files/Public%20Access/PDF%20Guides/Appendix%20

A%20-%20Immigrant%20ships%20arriving%20in%20New%20South%20Wales%201828-96.pdf ).
Some missing values for passengers and departure dates were added from the tables of emigrant ships
provided in the annual reports the UK Emigration Commissioners. From 1837 to 1888 the total for
which departure dates could be found is 680 out of 884 and a further 13 were dropped that departed
from a non-UK port, arrived at Moreton Bay or where arrival dates were unclear, leaving a total of 667
voyages. These departures were from different UK ports, notably London and Plymouth, but including
others such as Liverpool, Glasgow and Cork.*

The statistics of these voyages by year of departure are reported in Table Al.1. As noted in the main
paper, for some years there are very few voyages and hence there is considerable year to year
variation in voyage length, and there are no observations for the years 1842, 1845, 1846 and 1867.
From 1847 to 1883 number of days on the voyage averaged across years, for sailing ships only, is 98.1
days which may be compared with the annual average over the same years (sail only, to all Australian
destinations) from McDonald and Shlomowitz (1991, p. 196) of 100.4 days.

Table Al1.2: Emigrant Voyages from the UK to New South Wales 1837-1888

Departure Mean days | Median Standard Min days Max days No of
year days deviation voyages
1837 129.6 124 17.9 109 167 16
1838 129.4 123 27 93 235 38
1839 127 120.5 21.6 95 171 26
1840 120.7 117 18.7 91 178 25
1841 119.1 115 22.1 76 242 59
1843 113.4 109 15.8 92 130 5
1844 112.4 109 13.7 103 136 5
1847 106.3 109 6.4 99 111 3
1848 109.3 109 8.3 93 125 24
1849 111.9 108 14.9 89 144 32
1850 106.8 113 15.1 62 118 12
1851 116.7 118 19.2 87 142 12
1852 116.5 110 16.1 98 158 23
1853 109.3 107 15.8 86 148 23
1854 103.6 103.5 13.1 75 130 36
1855 109.6 105.5 30.4 85 275 38

24 From 1852 Plymouth was the Australian mail port and for that reason many ships called there. But as ships
became larger London, and Southampton became the base ports and tenders conveyed the mail and
passengers from Plymouth to ships anchored inside the breakwater.
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1856 101.6 100 10.2 74 124 26
1857 103.1 100 12.8 87 150 25
1858 105.1 107 13.3 85 130 17
1859 99.7 99 9 89 115 12
1860 95.6 9% 10.8 83 116 8
1861 103.8 98.5 11.7 97 127 6
1862 102.3 99 6.6 96 114 9
1863 95.3 94 10.3 79 115 15
1864 102.6 99 11.7 88 121 11
1865 107 106 16 83 123 5
1866 92.7 99 11 80 99 3
1867 92 92 7.1 87 97 2
1868

1869 103 101 13.7 90 120 4
1870 84.5 84.5 0.7 84 85 2
1871 96.7 9% 5 92 102 3
1872 104.5 95.5 16.6 93 134 6
1873 74 74 . 74 74 1
1874 91.5 90.5 4 88 97 4
1875 82.8 84 4 77 86 4
1876 83.8 84 7.8 76 91 4
1877 88.1 87 8.7 76 101 15
1878 89.5 87 9.6 77 104 11
1879 82.9 83 13 53 98 11
1880 87.3 84 14 71 106 8
1881 88.5 87 6.5 79 9% 6
1882 90.3 90.5 8.2 78 104 10
1883 85.3 85 16.7 48 122 22
1884 57.2 53.5 14 44 94 10
1885 49.4 47 4.4 44 56 9
1886 50.5 49.5 3.7 46 57 6
1887 44.9 43 4 41 52 7
1888 44.5 44 1.4 43 47 8

For 1890 onwards, a sample of voyages was taken from the New South Wales database “Unassisted
Immigrant Passenger Lists 1826-1922,” which is accessed in Ancestry.com.au. Although these are for
unassisted immigrants they also include some assisted immigrants, particularly in the early 1890s and
after 1906. 500 passengers from the UK were sampled for each year of arrival, which (using a filter for
age 20) produced an annual average of around 100 voyages. As the ships lists recorded on arrival do
not include departure dates, it was necessary to match the arrival with a departure, using the ship
name and year, from the database “UK and Ireland, Outward Passenger Lists, 1890-1960,” also in
Ancestry.com.au. The match rate of departures to the sample of arrivals is 57 percent. Failure to match
is likely the result of the fact that the departures data is not complete and some of the voyages would
not have been recorded if they did not fall under the UK Passenger Acts. It is also likely in some cases
that ship names were recorded differently on departure and arrival, sometimes due to differences in
transcription (e.g. Orotava vs Oratava—one that could be resolved).
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As for the earlier years, ships departed from a range of different UK ports. | choose the date when
most passengers for Sydney embarked; choosing the latest departure date would probably reduce
voyage times by about half a day. It is important to note that many of matched voyages disembarked
very few passengers at Sydney. These were often on ships that were not principally emigrant ships
(‘short ships’) and/or that came more indirectly to Sydney. In order to gain greater comparability with
the series from 1837 to 1888, the voyages that brought less than 100 immigrants to NSW were
excluded. As a result, only 474 out of 1,475 voyages were retained in the data. As listed in Table A1.2,
this gives an average (by year) voyage length of 45.0 days. For voyages with less than 100 passengers
bound for NSW the average (by year) is 49.0 days. The overall average number of passengers departing
for New South Wales, with a minimum of 100, is 230. This compares with the average number of
passengers on voyages in 1847 to 1888 of 329.

All the ships in the database were identified as sail or steam using the New South Wales database for
“Vessels Arrived in Sydney 1837-1925" at: https://www.records.nsw.gov.au/archives/collections-and-
research/guides-and-indexes/node/1356/browse (which also provides a check on arrival dates).
Where necessary, further checks were made using Lloyds Register Foundation Heritage and Education
Centre at: https://hec.Irfoundation.org.uk/. For the years 1909 to 1913 voyages were identified as
sailing via the Suez Canal or via the Cape of Good Hope by searching the departure passenger lists,
which list the destination for each passenger. If some of the passengers were found to be bound for
ports such as Marseilles, Naples, Suez, Port Said or Colombo then the voyage was identified as sailing
via Suez, otherwise the Cape.

Table Al1.2: Emigrant Voyages from the UK to New South Wales 1890-1913

Year Mean days | Median Standard Minimum Maximum No of
days deviation days day voyages

1890 45.3 45.0 0.9 44.0 47.0 10.0
1891 45.2 45.0 1.4 43.0 49.0 20.0
1892 441 44.0 1.6 40.0 46.0 18.0
1893 44.4 45.0 1.0 43.0 46.0 14.0
1894 44.5 45.0 1.5 42.0 46.0 15.0
1895 44.8 45.0 1.3 41.0 47.0 18.0
1896 45.9 46.0 1.7 42.0 48.0 9.0

1897 44.2 44.0 1.9 41.0 47.0 19.0
1898 44 .4 44.0 3.1 41.0 56.0 20.0
1899 43.2 43.0 1.2 42.0 45.0 21.0
1900 44.1 43.0 2.9 42.0 54.0 15.0
1901 45.1 43.0 4.0 42.0 56.0 20.0
1902 45.7 43.0 4.6 41.0 54.0 18.0
1903 45.1 43.0 3.9 40.0 50.0 12.0
1904 44.6 42.5 43 42.0 53.0 8.0

1905 44.9 43.0 3.4 42.0 51.0 12.0
1906 45.9 43.0 5.2 41.0 53.0 8.0

1907 44.1 42.0 3.7 41.0 52.0 22.0
1908 44.0 43.0 2.8 42.0 52.0 20.0
1909 45.5 43.0 4.0 42.0 54.0 33.0
1910 46.0 43.0 5.7 40.0 60.0 34.0
1911 47.1 46.0 6.4 40.0 64.0 42.0
1912 45.9 42.0 7.1 39.0 68.0 31.0
1913 45.4 42.0 5.2 40.0 58.0 35.0
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Emigrant voyages from the UK to Queensland

Voyage times from the UK to destinations in Queensland are based on the database “Register of
passengers on immigrant ships arriving in Queensland” at:
https://www.archivessearch.gld.gov.au/items/ITM18474. The initial base for departures was the list
provided by the Perth Dead Persons Society at http://www.perthdps.com/shipping/mig-wa.htm. This
was supplemented for 1890 to 1913 by matching arrivals by ship name with departures from “UK and
Ireland, Outward Passenger Lists, 1890-1960,” at https://www.ancestry.com.au/. Occasionally other
sources were used such as the database “Ozships: Australian shipping 1788-1968", at
http://www.blaxland.com/ozships//index.htm and reports in newspapers such as the Brisbane
Courier and Brisbane Herald accessed in Trove at https://trove.nla.gov.au/. These voyages departed
from a range of UK ports, most often London and Plymouth but also from Liverpool and Glasgow
among others. The principal destination was Brisbane (or Moreton Bay) but ships disembarked
emigrants at a range of other ports further up the coast including Maryborough, Rockhampton and
Townsville. Where the arrival dates were recorded for more than one port the earliest arrival date
was taken in order to avoid cases where the ship sojourned before proceeding to round Australia
calling at destinations on the south coast.

From 1873 to 1913, out of a total of a total of 1,392 arrivals, 1,261 or 90.6 percent, could be matched
to departure dates. But, as with ships carrying unassisted passengers to New South Wales, many of
these voyages disembarked relatively few emigrants in Queensland. Ships could take considerably
longer when Queensland was not the principal destination. As Woolcock (1986, p. 68-9) notes, more
than half of Queensland-bound voyages up to 1900 were accounted for by ‘short ships’ (those carrying
too few passengers to be covered by the UK Passenger Acts) and in the 1890s they accounted for 70
percent of voyages and 43.6 percent of passengers. “The majority of short steamers carried mails and
therefore kept to a regular schedule, but short ships under sail, not being tied in this way, could afford
a more leisurely passage” (Woolcock, 1986, p. 69). In order to be consistent with the series for New
South Wales from the 1890s | restrict the index of durations to voyages disembarking at least 100
passengers in Queensland. Ships not otherwise identified as sail or steam were classified using the
Lloyds Register Foundation Heritage and Education Centre at: https://hec.Irfoundation.org.uk/. And,
as with voyages to New South Wales, voyages to Queensland from 1909 to 1913 were identified as
sailing either via Suez or via the Cape from the destination ports of passengers on passenger lists for
departures.

Over the four decades this yields nearly 500 voyages, which are tabulated by year in Table A1.3.
However, there are very few between 1890 and 1908 when immigration to Queensland was low and
there were very few assisted passages, which leaves gaps for 1893-8, 1901-2 and 1904-6. For the years
1873 to 1888 the mean voyage duration averaged across years is 84.4 days as compared with 74.4
days on voyages to New South Wales. For the years 1890-1913, again averaged across years, the
difference is somewhat smaller: 50.2 days to Queensland and 45.0 days to New South Wales.
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Table Al.3: Emigrant Voyages from the UK to Queensland 1873-1913

Year Mean days | Median Standard Minimum Maximum No of
days deviation days days voyages

1873 97.7 95.5 124 68.0 121.0 14.0
1874 107.8 105.0 18.3 89.0 178.0 21.0
1875 114.9 114.0 134 97.0 142.0 16.0
1876 103.4 101.5 135 89.0 129.0 16.0
1877 101.1 102.0 14.9 79.0 129.0 15.0
1878 107.1 105.0 13.2 82.0 135.0 19.0
1879 98.2 98.0 9.0 83.0 109.0 6.0
1880 99.5 103.0 7.3 90.0 110.0 11.0
1881 83.1 86.0 22.0 51.0 120.0 17.0
1882 76.4 68.5 24.9 40.0 118.0 36.0
1883 77.3 86.0 25.1 42.0 121.0 62.0
1884 56.1 52.0 14.4 47.0 121.0 29.0
1885 56.2 52.0 10.3 49.0 91.0 30.0
1886 59.3 51.0 19.7 45.0 114.0 25.0
1887 60.3 52.0 21.6 38.0 119.0 27.0
1888 53.8 51.0 14.4 44,0 107.0 17.0
1889 53.3 48.0 18.3 44,0 116.0 14.0
1890 50.9 47.0 11.2 43.0 80.0 9.0
1891 46.6 47.0 3.2 39.0 49.0 8.0
1892 49.7 50.0 0.6 49.0 50.0 3.0
1899 53.0 53.0 1.4 52.0 54.0 2.0
1900 51.2 52.0 2.3 48.0 54.0 5.0
1903 48.0 48.0 . 48.0 48.0 1.0
1907 47.4 48.0 1.3 45.0 48.0 5.0
1908 48.0 48.0 1.2 47.0 49.0 4.0
1909 53.1 49.0 7.2 48.0 72.0 13.0
1910 49.0 48.0 4.7 45.0 59.0 18.0
1911 53.0 50.0 8.6 44.0 75.0 33.0
1912 53.3 54.0 4.3 47.0 60.0 13.0
1913 52.3 52.0 2.8 50.0 59.0 9.0
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Appendix 2: Data on Migration, Costs and Benefits
Ticket prices and foregone wage costs on emigrant voyages 1853-1913

For voyages from the UK to the US, | use the index for steerage fares from Liverpool to New York
reported in Hatton (2023, appendix). This is based on three series. For voyages by sail | use the series
provided by Killick (2014), based on Cope Line voyages from Liverpool to Philadelphia. This is raised
slightly to allow for agents’ fees to £3 10s in 1863, which is consistent with the range of £3 5s to £3
15s for single adult from Liverpool to New York reported by the UK Emigration Commissioners, 24
Report, (1864) p. 16. For steam, from 1866 to 1889, | use the average of quarterly westward steerage
rates from Dupont et al. (2017), adjusted to pounds sterling, which is extended back to 1853 with
additional fare quotes. For the years where they overlap, the average of sail and steam fares is
calculated using as weights the shares of passenger arrivals by sail and by steam in New York. From
1890 to 1913 the series is the average of quarterly westward steerage fares from Keeling (2008,
Appendix 1), to which is added the United States head tax on non-citizen arrivals. The annual values
for this series are presented in the appendix to Hatton (2023).

| estimate the cost of passage from the UK to New South Wales for 1853 to 1896 using the same source
as for the calculation of arrival dates: https://www.records.nsw.gov.au/archives/collections-and-

research/guides-and-indexes/assisted-immigrants-digital-shipping-lists. The last page of each ship’s
list often includes the contract price per statute adult for transporting assisted immigrants (the
outcome of tenders by shipping companies). This gives a total of 314 observations over the 44 years.

The series is very close to the contract price series provided by McDonald and Shlomowitz (1991) for
sailing ships from the UK to all Australian destinations. For the years that they overlap (1857 to 1885)
the means are identical at £14.05.%° So | use their series for the years before 1857. From 1897 to 1913
| use the series of Pope and Withers (1993), kindly provided by Glenn Withers. These are unassisted
(basic) passage costs per adult constructed from colonial and state statistical registers, various
newspapers and P & O Fleet Records. Prices for voyages by sail and steam are not separated in the
index. However, McDonald and Shlomowitz (1991, p. 201) note that when, in the early 1880s, the
governments of Queensland and New South Wales made contracts with shipping firms to transport
assisted immigrants, the contract prices on steamships were only slightly higher than on sailing ships.
The final series is listed in Table A2.1 below.

Table A2.1: Index of voyage costs per emigrant from the UK to Australia 1853 to 1913 (£)

Year Cost Year Cost Year Cost Year Cost
1853 18.0 1868 14.3 1883 13.4 1898 14.6
1854 20.5 1869 13.9 1884 14.4 1899 13.6
1855 16.8 1870 13.8 1885 14.9 1900 12.7
1856 13.8 1871 13.8 1886 14.8 1901 13.3
1857 14.8 1872 13.8 1887 14.9 1902 15.0
1858 14.6 1873 14.1 1888 15.0 1903 15.2
1859 14.8 1874 14.8 1889 15.0 1904 15.3
1860 15.3 1875 16.1 1890 15.0 1905 15.3

25 As a further check, the figure of £15.1 for 1895 can be compared with the average quote of third class fares
to Sydney for 10 shipping lines of £15.33 (with ship kit) and £14.28 (without ship kit) (Hutchinson ed., 1996, p.
364).
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1861 16.7 1876 12.8 1891 15.0 1906 15.0
1862 13.3 1877 12.7 1892 15.2 1907 14.8
1863 14.0 1878 14.4 1893 15.0 1908 13.6
1864 13.6 1879 14.5 1894 15.0 1909 13.1
1865 12.7 1880 13.4 1895 15.1 1910 13.9
1866 12.9 1881 13.2 1896 15.0 1911 13.4
1867 13.2 1882 13.5 1897 14.7 1912 12.2

1913 12.2

Sources: See text.

Foregone earnings during passage is calculated using the series for weekly earnings for all employees
from Feinstein (1990) extended back to 1853. This is multiplied by the average number of weeks
during the passage for the US and Canada from Hatton (2023) and for Australia/New Zealand from
Table Al.1 above to give the cost in terms of earnings foregone.

Other variables used in regression analysis

Outward passenger movements to the United States, Canada and Australia/New Zealand (ANZ) are
taken from Carrier and Jeffrey (1953), Table D/F/G (1). In order to calculate the flow of unassisted
emigrants to ANZ it is necessary to deduct the number of assisted emigrants. For 1853 to 1900 these
are the total for five Australian colonies from Haines and Shlomowitz (1992). The series for
Queensland is based on the count from passenger lists at:
https://www.data.qld.gov.au/dataset/assisted-immigration-1848-t0-1912. These data were filtered
by hand to exclude captains, masters, surgeons and to eliminate exact and non-exact duplicates arising
from differences in the spelling of names. For 1901 to 1913 assisted migrants to the six Australian
states are taken from Pope (1976, vol. 1), p. 157. The series for assisted migration to New Zealand was
kindly provided by personal communication from Les Oxley.

Among the explanatory variables, indices of real unskilled wage rates were taken from Williamson
(1995). As the data for Canada begins only in 1870 the years back to 1853 were extrapolated using the
series for the US. The UK series is a weighted average of the series for Great Britain and Ireland. Real
GDP per capita is taken from the updated Maddison series at:
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddison-project-database-
2020. For Canada the annual series begins only in 1870 with benchmarks for 1850 and 1960; the
intervening years were interpolated using the series for the US.

Freight rates per ton of coal, taken from Harley (1989), are used as an instrument for migration costs.
As he notes (1989, p. 315) “it is one of the few freight rate indices available that begins prior to and
extends through the technological revolution in shipping that saw wooden sailing ships replaced by
steel steamers.” For the US and Canada, the series is for rates from Welsh ports to Atlantic Ports and
for Australia/New Zealand the series is for rates from Welsh ports to Colombo. When used as an
instrument this series is deflated by the UK cost of living index.

The index of emigrant assistance policies was created by first specifying a dummy variable for each
colony/state equal to 1 for years when any such policies were in place. For the Australian colonies up
to 1900 these were derived from the summary in Haines (1995) pp 13-34, and for 1901 to 1913 from
Pope (1976, Vol. 1) pp. 208-244. The policy variable for New Zealand is derived from Brooke (2011),
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p. 165. These variables are summed with the weight for each colony/state as its share of the aggregate
population in 1881. Thus the series ranges from zero when no colony has a policy in effect to one
when all colonies have an active policy.

Comparisons of emigration to the United States

In an important paper Bandiera et al. (2013) argue that the conventional figures for net immigration
to the United States are too high, and specifically that return migration was much higher relative to
the outflow than previously believed. In principle, that could cast doubt on the figures for gross
emigration from the UK used here. Bandiera et al. (2013) estimate the inflows to the US of first time
migrants and then compare this with the inter-census change (adjusting for deaths) to calculate
returns as a residual. The first row of the table below reports figures from their Table 4 p. 37. The first
column is for arrivals in the US from the UK (GB plus Ireland) in the decade 1900-10 and is based on
arrivals at Ellis Island with a number of adjustments. The second row is the UK emigration statistics
used in this paper also for 1900 — 1910 (mid-years) with similar adjustments. First, | follow them in
reducing gross emigration to the US by 3.5 percent to account for repeat migration of UK nationals
and expulsions (their footnote 31 p. 33 and p. 43) to give first-time arrivals. Second, | add 40 percent
of gross emigration to Canada (the series used here) to account for migrants travelling though Canada
to the United States (their p. 44) The result in the first column is reasonably close to theirs. This
suggests that the figures for UK gross emigration, based on the UK passenger statistics, are not greatly
misleading.

UK migration to/from the United States, 1900-1910

Arrivals Returns Return Percentage
Bandiera et al. (2013) 1594567 1122711 70.41
Alternative calculation 1494184 613578 41.06

The second column compares their figure for return migration, estimated using census-to-census
demographic accounting, with the inflow from the US to the UK (also of UK citizens) based on the UK
passenger statistics. The latter does not include any returns from Canada on the assumption that US-
based returnees did not leave via Canada. As is apparent, this is much smaller than their number. On
this basis, the return rate is 41 percent rather than 70 percent. So, on the assumption that their
estimates are correct, the divergence in net emigration is due very largely to underestimation of the
return flow.

Difference in shipping costs: Suez versus the Cape

The calculations that follow are illustrative and use round figures to avoid spurious accuracy. Following
Hutchinson (1914), | assume a steamship of 6,000 tons gross, 3,000 tons net register, sailing at 10
knots and consuming 30 tons of coal per day. As mentioned in the text, based on the data on voyages
to Sydney in 1909-13, the difference in voyage time via the Cape and through Suez is taken to be 8
days.

In 1884 tolls on the Suez Canal were 10 francs per registered ton and 10 francs per passenger. By 1913
the tonnage toll had been gradually reduced to 6.25 francs but passenger tolls remained at 10 francs
(Johnson, 1912, p. 98). A ship carrying 500 passengers would therefore pay F35,000 or £1,400 in 1884
and F23,750 or £950 in 1913.
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Coal consumption would be slightly more for the longer voyage around the Cape. For 8 more days
using 30 tons of coal per day at a price of £1.25 per ton (see Johnson, 1912, p.159; Hutchinson 1914,
p. 579-80), the additional cost would be £300.

Ships sailing around the Cape needed to carry more coal for the longest leg between coaling stations
than ships passing though Suez. The longest leg via Suez is assumed to be Colombo to Freemantle =
4000nm which would require 500 tons of coal.?® Via the Cape, Durban to Freemantle is 4500nm but
here | use Durban to Adelaide which is 5700nm and which would require 712.5 tons, giving a difference
of 212.5 tons. Registered shipping tonnage is a measure of volume, not weight and a ton of coal would
require two thirds of a registered shipping ton (White Stevens 1894, p. 138). So this would imply a
reduction in capacity of 141.7 tons register. On the basis of 6 tons net register per passenger (3000
tons, 500 passengers; see also MacDonagh 1961, p. 296) this would mean that 23.6 fewer passengers
could be carried on voyages around the Cape, implying a cost in foregone revenue of £14*23.6 = £330.

Thus on this calculation the total cost difference (Suez minus the Cape) would be: £1400 - £300 - £330
= £770in 1884 and £950 - £300 - £330 = £320 in 1913. As Wilson (1938, p. 94) noted “The saving of
1,000 miles between London and Melbourne is more than outweighed by the burden of canal dues.”
He also observed that in 1908 twice as many ships between Europe and Australia and New Zealand
sailed north though the canal than sailed south. In part this may have been due to the extra cost of
passengers, predominantly travelling south.
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Appendix 3: Supplementary Regressions

Table A3.1: First stage results for IV regressions in Table 2

(1) (2) 3) (4)
Dependent variable Log total Log total Log ticket Weeks on
money cost | costin costin voyage (t)
(t) weeks (t) weeks (t)
Steam dummy -0.092 -0.131 0.115 -0.605
(0.04) (0.05) (0.06) (0.06)
Log real coal freight rate (t-1) 0.278 0.292 0.319 0.215
(0.07) (0.08) (0.09) (0.09)
Time trend -0.004 -0.003 -0.001 -0.010
(0.00) (0.00) (0.00) (0.00)
Log real wage ratio (destination/origin) | 0.079 0.073 0.302 -0.581
(t-1) (0.10) (0.10) (0.14) (0.10)
Growth of real GDP per capita 0.261 0.297 0.709 -0.950
(destination, t) (0.49) (0.45) (0.60) (0.39)
Growth of real GDP per capita 0.379 0.433 0.715 -0.320
(destination, t-1) (0.46) (0.485) (0.62) (0.49)
Log emigration (t-1) -0.042 -0.030 -0.064 0.055
(0.02) (0.02) (0.03) (0.02)
Under-identification, X? (3) 11.66 17.37 15.26 17.01
Excluded instruments, F (3, 59) 13.84 75.76 16.90 254.75
Observations 177 177 177 177

Notes: Estimation using IV-GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the
time dimension. The instruments are freight rates for coal for shipping from Wales to Atlantic ports (US and
Canada) and to the far East (Australia/New Zealand), a dummy variable for the switch from sail to steam in 1864
for the USA and Canada and 1884 for Australia/New Zealand and a common time trend.
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Table 2 reports IV regressions in which the cost variables are taken as endogenous. It is useful to
compare the results when the cost variables are not instrumented. As Table A3.2 shows, when the
cost variables are not instrumented the coefficients, although still negative are much smaller in size
and lose significance. This suggests that there is a positive bias. This would be consistent with the idea
that more emigration, by increasing demand for passages drove up the price and, more tentatively,
by bringing less suitable/experienced shipping into service, increased voyage times.

Table A3.2: Table 2 regressions with OLS/GMM

(1) (2) 3) (4)
Log real total money cost (t) -0.098
(0.23)
Log total cost in weeks (t) -0.188
(0.16)
Log ticket cost in weeks (t) -0.077
(0.13)
Log weeks on voyage (t) -0.169*
(0.09)
Log real wage ratio 0.036 0.150 0.044 0.205
(destination/origin) (t-1) (0.25) (0.26) (0.24) (0.25)
Growth of real GDP per capita 4.910%** 4.852%*** 4.893*** 4.636***
(destination, t) (1.47) (1.43) (1.47) (1.39)
Growth of real GDP per capita 3.660%** 3.615%** 3.645%** 3.461%**
(destination, t-1) (1.36) (1.28) (1.34) (1.22)
Log emigration (t-1) 0.876*** 0.843*** 0.874*** 0.824***
(0.06) (0.06) (0.05) (0.06)
R? 0.917 0.918 0.917 0.920
Observations 177 177 177 177

Notes: Estimation using GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the time
dimension.
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In the main paper | use as one of the instruments the freight rates for coal from Harley (1989). One
alternative is to use the freight rates from Jacks and Pendakur (2010), at
https://davidjacks.org/publications-and-working-papers/ (series ‘freight’). They derive indices of
freight rates for a range of commodities from the UK to different parts of the world. These are a
combination of outward and return freights from 1870 to 1913 and | have extrapolated them back to
1854 using the Harley series. The results presented in Table A3.3 below are consistent with those in
Table 2 but the coefficients are somewhat less significant, perhaps because they represent both
outward and return freights and possibly due to differing commodity composition.

Table A3.3 Table 2 regressions with alternative instrument

(1) (2) (3) (4)
Log real total money cost (t) -0.945*

(0.57)
Log total cost in weeks (t) -0.379**

(0.17)
Log ticket cost in weeks (t) -0.456*
(0.25)
Log weeks on voyage (t) -0.198**
(0.09)

Log real wage ratio 0.294 0.297 0.231 0.239
(destination/origin) (t-1) (0.29) (0.26) (0.27) (0.25)
Growth of real GDP per capita 5.216%** 4.830*** 4,988*** 4. 595%**
(destination, t) (1.45) (1.40) (1.48) (1.39)
Growth of real GDP per capita 3.955%** 3.603%** 3.740%** 3.433%**
(destination, t-1) (1.39) (1.23) (1.29) (1.21)
Log emigration (t-1) 0.791%** 0.800*** 0.813*** 0.813***

(0.07) (0.06) (0.06) (0.06)
R? 0.905 0.917 0.912 0.920
Under-identification, X2 (3) 10.77 18.72 14.82 17.03
Excluded instruments, F (3, 59) 7.59 53.60 8.84 469.95
Over-identification, X2 (2) 4.394 3.102 4.07 2.988
Observations 177 177 177 177

Notes: Estimation using IV-GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the
time dimension. The instruments are freight rates from Jacks and Pendakur (2010) as described above, a dummy
variable for the switch from sail to steam in 1864 for the USA and Canada and 1884 for Australia/New Zealand
and a common time trend.
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The estimates presented in Tables 2 and 3 cover almost six decades and, given the parsimonious
specification used there could be shifts over time. Table A3.4 reproduces the results of Table 2
including dummy variables for decades. The results show that the cost coefficients are not robust to
the inclusion of these dummy variables. This is perhaps not surprising as with only three time series,
in two of which the cost variables are very similar, it is hard to get robust results. However, the
important point is that the coefficients of the decade dummies is never significant, as reported at the
bottom of the table. As a result, | prefer to include the cost variables, which, after all, do have an
economic interpretation, and exclude the jointly insignificant period dummies.

Table A3.4 Table 2 regressions with decade dummies

(1) (2) (3) (4)
Log real total money cost (t) -0.241
(0.64)
Log total cost in weeks (t) -1.296
(0.82)
Log ticket cost in weeks (t) 0.157
(0.36)
Log weeks on voyage (t) -0.556**
(0.24)
Log real wage ratio 0.218 0.270 0.206 0.138
(destination/origin) (t-1) (0.24) (0.29) (0.24) (0.21)
Growth of real GDP per capita 4.668*** 4.602%** 4.659*** 4.345%**
(destination, t) (1.45) (1.46) (1.47) (1.37)
Growth of real GDP per capita 3.554%** 3.571%** 3.526%** 3.482%**
(destination, t-1) (1.24) (1.31) (1.24) (1.31)
Log emigration (t-1) 0.791%** 0.723*** 0.814%** 0.771%**
(0.07) (0.09) (0.06) (0.06)
Dummy 1865-74 (=1) 0.030 -0.199 0.058 -0.230
(0.13) (0.18) (0.14) (0.16)
Dummy 1875-84 (=1) 0.088 -0.289 0.136 -0.302
(0.16) (0.28) (0.16) (0.21)
Dummy 1885-94 (=1) 0.102 -0.611 0.239 -0.392
(0.22) (0.49) (0.22) (0.26)
Dummy 1895-1904 (=1) 0.077 -0.685 0.196 -0.522*
(0.19) (0.51) (0.22) (0.29)
Dummy 1905-13 (=1) 0.248* -0.418 0.319* -0.348
(0.15) (0.44) (0.19) (0.27)
Test for joint significance X? (5) 8.88 5.02 7.80 4.95
(p-value) (0.11) (0.41) (0.17) (0.42)
R? 0.920 0.902 0.921 0.919
Under-identification, X? (3) 8.63 9.89 14.52 15.10
Excluded instruments, F (3, 59) 4.35 4,94 8.24 29.37
Over-identification, X? (2) 5.33 3.99 5.31 1.66
Observations 177 177 177 177

Notes: Estimation using IV-GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the
time dimension. The instruments are freight rates for coal for shipping from South Wales to Atlantic ports (US
and Canada) and to the far East (Australia/New Zealand), a dummy variable for the switch from sail to steam in
1864 for the USA and Canada and 1884 for Australia/New Zealand and a common time trend.
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The results of Tables 2 and 3 in the main text, and in particular the coefficients on emigration costs,
could depend disproportionately on the inclusion of one of the countries. As the focus here is on
Australia and New Zealand, and because the cost variables for the USA and Canada are very similar,
each of these destinations is dropped in turn in Table A3.4 below. This reproduces columns (3) and (4)
of Table 3, where the total migration (assisted and unassisted) is used for Australia/New Zealand. This
reduces the number of observations from 177 to 118. In these regressions lagged GDP growth tends
to lose significance and the wage ratio remains insignificant but in each case the coefficient on the
both cost variables remain negative and significant. The assisted policy index also remains positive and
strongly significant.

Table A3.5: Table 3 (cols. 3 and 4) regressions dropping Canada and USA respectively

(1) | (2) (3) | (4)
Canada dropped USA dropped
Log real total money cost (t-1) -1.266** -1.870%***
(0.62) (0.60)
Log total cost in weeks (t-1) -0.376%** -0.790%**
(0.14) (0.20)
Log real wage ratio 0.202 0.110 0.600* 0.641**
(destination/origin) (t-1) (0.27) (0.20) (0.32) (0.29)
Growth of real GDP per capita 1.931* 1.865** 2.967** 2.307**
(destination, t) (1.01) (0.83) (1.26) (0.96)
Growth of real GDP per capita 2.512** 2.243** 3.100*** 2.758***
(destination, t-1) (1.13) (1.02) (1.15) (0.94)
Log emigration (t-1) 0.591*** 0.663*** 0.745*** 0.730***
(0.08) (0.06) (0.07) (0.06)
Assisted emigration policy index (t) | 0.586*** 0.571*** 0.324** 0.479***
(0.13) (0.13) (0.13) (0.11)
R? 0.898 0.921 0.748 0.834
Under-identification, X? (3) 9.67 16.38 15.45 21.69
Excluded instruments, F (3, 59) 6.94 33.32 13.49 78.68
Over-identification, X? (2) 0.451 0.934 2.404 0.427
Observations 118 118 118 118

Notes: Estimation using IV-GMM with Driscoll-Kray standard errors (in parentheses) with bandwidth 2 in the
time dimension. The instruments are freight rates for coal for shipping from Wales to Atlantic ports (US and
Canada) and to the far East (Australia/New Zealand), a dummy variable for the switch from sail to steam in 1864
for the USA and Canada and 1884 for Australia/New Zealand and a common time trend.
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