Growth (and Segregation) by Rail: How the
Railways Shaped Colonial South Africa

Johan Fourie and Alfonso Herranz-Loncan

ERSA working paper 538

August 2015

Economic Research Southern Africa (ERSA) is a research programme funded by the National
Treasury of South Africa.
The views expressed are those of the author(s) and do not necessarily represent those of the funder, ERSA or the author’s affiliated
institution(s). ERSA shall not be liable to any person for inaccurate information or opinions contained herein.

Growth (and Segregation) by Rail: How the
Railways Shaped Colonial South Africa¤
Johan Fourieyand Alfonso Herranz-Loncanz
August 25, 2015

Abstract
The railway played a large part in late nineteenth century and early
twentieth century globalization since, to bene…t from the international
economy, peripheral countries needed cheap inland transport. This paper discusses how the railway transformed the economy of South Africa’s
Cape Colony during the …rst era of globalization. A very large share of
the Colony’s GDP came from rail transport – its resource saving e¤ect
was one of the highest in the world at that time. We estimate that 46
to 51% of the Colony’s increase in labor productivity between 1873 and
1905 came directly from the railway, whether from investment in the rail
network or from savings in transport costs. We argue that it was the
boom in diamond production, necessitating the building of the railway
to connect the Kimberley diamond …elds with the international economy,
that weighted the Colony’s economy so heavily towards the rail transport sector. The railway not only boosted the Colony’s growth, it also
re-shaped its economic geography, organizing it around the railway lines
that connected the diamond mines with the ports. Areas not served by the
railway missed out on the bene…ts of globalization. As these areas were
mostly populated by blacks, the railway helped to create a dual economy
with a racial social divide and was later instrumental in creating black
‘homelands’ and establishing the apartheid institutions.
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INTRODUCTION

The railway was a powerful force driving late nineteenth century globalization.
Across the periphery, and due to the scarcity of previous transport infrastructure, in the absence of railways the e¤ects of globalization were evident only in
narrow strips of land along the coasts or close to navigable rivers. The railway
was more vital for economic growth in the periphery than in the industrialized
countries, which already had good transport infrastructure and well-integrated
markets at the beginning of the railway era. Railways were essential for the
e¤ects of globalization to penetrate a periphery country’s hinterland, and the
tracks would shape its economic geography, with e¤ects that in some cases lived
on after the railway ceased to operate.
Railway construction was, however, not spread evenly throughout the peripheral countries. In Latin America the density of the railway networks varied
widely from country to country (Bignon et al., 2015). Argentina’s network in
1913, for example, was 12 and 25 times larger than Columbia’s per sq. km
of surface area and per capita. Unsurprisingly, these two countries also had
substantially di¤erent levels of integration into the international economy and
income per capita. Variations in railway density were even more marked in subSaharan Africa because of huge di¤erences in ruggedness, climate, natural endowments or institutions (such as the timing and type of colonization). Whereas
in southern Africa colonial governments in the late nineteenth and early twentieth century constructed a complex system of interconnected railway networks,
other sub-Saharan African colonial territories had only some unconnected lines
linking the main ports with a few interior production areas or cities.1 As in other
regions of the world, the economic e¤ects of globalization followed the railway
tracks inland into sub-Saharan Africa. These e¤ects were felt most strongly in
the regions with the larger and denser railway networks.
In this paper we discuss the way the railway transformed the economy of the
Cape Colony during the late nineteenth and early twentieth century globalization, from the early 1870s to 1905. The Cape’s railway network has always been
(together with the rest of the South African network) the largest and densest
in sub-Saharan Africa. In addition, before 1910 the Cape Colony’s rail transport sector accounted for a surprisingly high share of GDP. The cost saving
e¤ect of a mode of transport depends on two factors: the cost advantage over
the next best alternative, and the amount of freight and number of passengers
transported. The Cape was not particularly notable for the cost advantage of
rail transport (compared with that of other African countries that had to rely
on head porterage where there were no railways), but its rail tra¢c reached a
level unequalled by many other peripheral countries. The resource saving e¤ect
of its railway network was one of the highest in the world at that time.
1 By 1910, 45% of sub-Saharan Africa’s railway lines were in the Union of South Africa.
The railway lines in Portuguese East Africa, South West Africa, Northern Rhodesia, Southern
Rhodesia and the Union of South Africa (now Mozambique, Namibia, Zambia, Zimbabwe and
the Republic of South Africa) together made up 67% of the region’s railway network (Mitchell,
(2003a).
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We argue that it was because of the boom in diamond production that the
Colony’s economy was so heavily weighted towards rail transport. The Cape
railways were built to connect Kimberley with the international economy and to
allow Kimberley’s economy to boost and increase its population. By reducing
the cost of transport to the interior, the railway eased the movement of labor,
capital goods, foodstu¤s and other necessities to the diamond mining centers
and transformed the Cape from a traditional agrarian economy to a diamond
exporting power and a center of attraction for immigrants. Its real GDP grew at
a yearly rate of 4.77% between 1870 and 1909 (Greyling and Verhoef, 2015). The
centrality of the railway in that process is re‡ected in our estimation that 46 to
51% of the Colony’s increase in labor productivity between 1873 and 1905 came
directly from the railway, either from investment in the rail network or from
the cost-saving e¤ects of rail transport. This is a very high share for a single
sector and clearly indicates the transformative power of the new infrastructure.
To a large extent, economic growth in the Cape during the …rst globalization
was made possible by the railway.
A similar process took place a few years later on a larger scale with gold
production in the Transvaal. Thus, in the Cape and in the whole Union of
South Africa,2 the railway was crucial for connecting the international economy with the mining areas, enabling the expansion of mining production and
the development of some of the most important industrial and urban hubs in
Africa. Naturally, as in other countries (Jedwab and Moradi, 2015; Jedwab
et al., 2014), it also helped to shape the economic geography, which was organized around the routes that connected the main ports with the mining centers,
leaving large areas almost untouched by the new transport technology and comparatively isolated. Nowhere was this more evident than in the Transkei and
Basutoland3 which, despite being fairly close to the Kimberley district, could
neither become its suppliers nor bene…t from the diamond boom. Since these
isolated areas were populated mostly by blacks, the reorganization of the Cape’s
economic geography had an evident racial bias. Thus, although the exclusion
of Basutoland or the Transkei can be largely explained by the ruggedness of the
terrain and previous history of resistance to the colonial government, it ended
up creating a dual economy with a clear racial component and contributing to
the segregation policies of the twentieth century.
The Cape Colony was one of the countries most a¤ected by the coming of
the railway. The railway was vital for the growth of the Colony’s economy and
played a large part in shaping its economic geography and eventually that of
South Africa. But it also played a large part in the segregation of territories
and the establishment of apartheid, going hand in hand with the colonial institutions that prevented blacks from enjoying the income-earning opportunities
of globalization.
2 The

four British colonies, the Cape Colony, Natal Colony, Transvaal Colony and Orange
River Colony, became the Union of South Africa in May 1910.
3 The Transkei is now incorporated into the Eastern Cape province and Basutoland is now
Lesotho.
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THE RAILWAYS OF THE CAPE

Railway construction in the Cape Colony started in 1859, but progress was slow
until the early 1870s, with the only line in operation being the 57-mile route
between Cape Town, Wynberg and Wellington. The government acquired this
railway in 1872, only a few years after the discovery of diamonds in the Kimberley area in 1866, and from then on the construction and operation of the
network remained a public undertaking in the hands of the Cape Government
Railways (CGR).4 As a consequence of the diamond rush and, later, the discovery of gold in the Witwatersrand Basin in 1886, railway construction accelerated
rapidly. By 1910, when the CGR ceased to exist as a separate company and
were incorporated into the administration of the Union Government Railways,
the network had reached a length of more than 3,300 miles.
The Cape Colony’s railway network initially consisted of three trunk lines
connecting the ports of Cape Town, East London and Port Elizabeth with the
interior of the country and the diamond producing area. The network was
gradually enlarged with numerous branch lines and by 1910, together with the
railways of the Transvaal and the Orange Free State, this was by far the largest
and densest railway network in Africa, both per sq. km of surface area and per
capita, and one of the largest networks outside Europe and the US. Figure 1
shows how fast the Cape Colony’s railway network grew and Table 1 compares
it with those of other countries.
Figure 1 shows that before 1910 there were two main periods of railway
construction in the Cape Colony. The …rst took place between 1875 and 1885,
the years of the construction of the main trunk line linking Cape Town and
Kimberley, and the two routes connecting this line with Port Elizabeth and
East London. The second took place in the …rst years of the twentieth century,
just after the end of the second Anglo-Boer War, and investment was then
concentrated on branch lines that might act as feeders to the trunk lines or
as connections between them (such as those on the route between Cape Town
and Port Elizabeth), and on extending the main trunk line farther away from
Kimberley through the border of the Cape Colony, providing a route to the
gold-producing areas of the Transvaal which was also part of the Cape-to-Cairo
railway and river transport project. The construction of branch lines continued
through the late 1920s, bringing the total network length to over 5,000 miles.
Like the railways of other resource exporting countries, those of the Cape
Colony were used mainly to carry freight, although passenger tra¢c was also
sizeable, amounting to almost one-third of total revenues (Figure 2). Table 2
shows the average composition of freight tra¢c between 1903 and 1908, with
the biggest categories of freight being general products, agricultural goods, and
coal and coke, largely re‡ecting the role of the railway as supplier of the mining
production areas in the interior of the country.5
4 The only exception was a narrow-gauge mining railway that was built in Namaqualand
in the late 1860s and linked the copper mines in the O’Okiep area with the sea. This railway
was initially horse-drawn and gradually adapted to steam. The line was closed in 1945.
5 For the correspondence between the transport of general products and imports to the
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From 1873 to 1908 the Colony’s railway tra¢c kept pace with the cycle of diamond mining production in the Kimberley area. Tra¢c began to decrease only
in 1905, when international competition caused a crisis in the diamond market.
During the diamond boom, rail freight transport accounted for an exceptionally
high share of the Cape GDP (Figure 3). Even leaving aside the 1900–1902 peak,
which was the result of increasing transport requirements associated with the
second Anglo-Boer War, we can see that the railway’s GDP share is huge –
much larger than that of most other countries at the time.
Nevertheless, despite the sharp increase in tra¢c, the CGR’s …nancial returns were barely su¢cient to cover the opportunity cost of capital. Between
1873 and 1908 net returns comprised on average just 3.7% of the accumulated
capital. Even during the period of highest tra¢c, returns remained below 5%,
with the exception of six years (Figure 4). By comparison, the interest rates
of the railway bonds and most Cape Government debt issues were set at 3.5 or
4%.6 Given that net returns should be su¢cient to cover both the amortization of equipment and infrastructure and the opportunity cost of capital, any
return below 5% must have been too low to make the Cape Colony railways a
source of net revenue for the government. By contrast, and given the size of
the rail transport sector (Figure 3), the bene…ts that accrued to the users were
substantial, as is shown in the next section.

3

THE CONTRIBUTION OF THE CAPE COLONY
RAILWAYS TO ECONOMIC GROWTH

In this section we assess the contribution of the railway to the growth of the
Colony’s economy between 1873 (just before the …rst period of expansion of the
network) and 1905 (the last year before the start of the crisis in the diamond
mining economy) using the growth accounting method.7 Our measurement of
the growth contribution derives from the transformation of the usual Solow
expression for increases in labor productivity:
¢(Y =L)=(Y =L) = sK ¢(K =L)=(K =L) + ¢A=A

(1)

where Y is total output, L is the total number of hours worked, K represents
the services provided by the physical capital stock, Ais total factor productivity (TFP), and sK is the factor income share of physical capital. The growth
contribution of a new technology (measured as the sum of disembodied TFP
growth and the embodied capital-deepening e¤ect of investment in that technology) can be calculated by distinguishing, in expression (1), between di¤erent
mining districts, see for instance the Report of the General Manager of Railways for the year
1905, (Cape of Good Hope Government 1906: 3).
6 Cape of Good Hope Government (1900-1909) Statistical Register of the Colony of the
Cape of Good Hope, 1903.
7 For a summary of the growth accounting method for estimating the direct contribution
of a new technology to economic growth, see for instance Oliner and Sichel (2002), Crafts
(2004b) or Herranz-Loncán (2011, 2014).
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types of capital and di¤erent components of TFP growth:
¢(Y =L)=(Y=L) = sKo ¢(Ko =L)=(Ko =L) + °(¢A=A)o
+sKNT ¢(KNT =L)=(KNT =L) + Á(¢A=A)N T

(2)

where KN T and Ko are capital services in the new technology and in other
sectors, respectively, A is the TFP level in the sector indicated by the subscript,
sKNT and sKo are the factor income shares of the capital invested in the new
technology and other capital, and Áand °are the shares of the new technology
and other sectors’ production in total output. The growth contribution of the
new technology may be measured as the sum of the last two terms of equation
(2), which represent, respectively, the capital term and the TFP term of that
contribution.
The calculation of the capital term is straightforward on the basis of railway
accounting data. As for the TFP term, according to the price dual measure
of productivity, the TFP contribution of the railway would be equivalent to
the direct real income gain obtained from the reducing the resource cost of
transport. Under perfect competition, this would be captured by the equivalent
variation in consumer surplus associated to the use of the railway.8 This requires
comparing the price of rail transport at the end of the period under consideration
(1905) with the price of other forms of Cape inland transport just before the
introduction of the railway to the Cape economy (1873). As suggested in Crafts
(2004a), Leunig (2010) and Herranz-Loncán (2014), this exercise is similar to
measuring the social saving of railways, which is usually calculated as:
SS = (PALT ¡ ¡PRW )xQRW

(3)

where PRW and PALT are, respectively, the cost of rail and alternative transport, and QRW is the rail transport output in the reference year. The social
saving is thus an upward-biased estimate (due to the implicit assumption of a
price-inelastic transport demand) of the equivalent variation in consumer surplus provided by the railway, and correcting it for the elasticity of demand and
adding the potential supernormal pro…ts of the railway companies would provide
a measure of the TFP term of the railway’s growth contribution.9
8 The possible presence of imperfect competition or scale economies in the transport-using
sectors makes this measure a lower bound estimate of the total income gain of the railways,
due to the exclusion of TFP spillovers, a problem that must be kept in mind in interpreting
the results.
9 There is, however, an important di¤erence between the ob jectives of growth accounting
and the social saving exercises. The estimation of the growth contribution of the railway does
not involve any counterfactual consideration, but is a pure accounting exercise, which aims at
identifying the sources of the actual economic growth. By contrast, the social saving aims at
analysing how the economy would have looked like without the railway. The latter, therefore,
may allow for adjustments in the non-railway counterfactual economy (improved road or canal
infrastructure, for instance) which are not considered in the former, which uses as input the
actual situation of the transport sector before the introduction of the railway.
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3.1

The capital term

To estimate the capital term of the growth contribution of the railways, we
…rst measure the per capita growth rate of the accumulated capital invested
in the network, as published in the successive Reports of the General Manager
of Railways (Cape of Good Hope Government, 1873-1909), and after de‡ating
the yearly di¤erences in the capital account by the price index for the Cape
Colony (Verhoef et al., 2014).10 The resulting per capita yearly rate is 4.52%,
very similar to the growth rate of the network length (4.39%).11 As may be seen
in equation (2) above, that rate must be multiplied by the factor income share
of railway capital, i.e. the average ratio of railway net revenues to nominal GDP
from 1873 to 1905. We estimate this ratio to be 3.32%, a fairly high …gure.12
The product of the capital per capita growth rate and the capital income share
is 0.15%. This percentage represents the capital term of the growth contribution
of the Cape Colony railway, i.e. the percentage points of growth of the economy
that resulted from the embodied capital-deepening e¤ect of investment in the
railway.

3.2

The TFP term

Our calculations of the TFP term are based, as has been indicated, on an estimation of the social saving provided by the railway, which must be corrected for the
elasticity of demand.13 This requires information on the amount of freight and
number of passengers transported by the railway in the …nal year of the analysis
(1905), the unit price of rail transport in 1905, the unit price of pre-rail transport, and the price elasticity of (freight and passenger) transport demand.14
The next two subsections provide estimates of these magnitudes and the resulting TFP term of the growth contribution of the Cape Colony railways between
1 0 The yearly population of the colony is estimated by a log interpolation between census
…gures, taken from Union of South Africa (1919).
1 1 The amount of capital invested in the network would grow faster than the network length
if improvements were made to the lines, such as double tracks, substitution of steel for iron,
etc. However, this e¤ect could be partially overcome if the new branch lines were of lower
unit construction cost than the trunk lines.
1 2 This …gure is the average over 1873–1905 of the yearly ratios between the net returns
of the railways taken from the Report of the General Manager of Railways (Cape of Good
Hope Government, 1873-1909) and the nominal GDP calculated by Verhoef et al. (2014).
The equivalent …gure for the UK between 1850 and 1910 would be 2.52% and for Argentina
between 1865 and 1913, 1.81%; see Crafts (2004b) and Herranz-Loncán (2014).
1 3 As indicated before (footnote 11), we use a restricted concept of social saving, that excludes improvements in the alternative transport means in the absence of railways.
1 4 This estimation procedure makes the TFP term very sensitive to the situation in the …nal
date of the analysis. We chose 1905 because we aimed to capture the whole contribution of
the railway technology to the Cape Colony’s economic growth before its incorporation into the
Union of South Africa in 1910. This contribution was complete by 1905, when the maximum
potential use of the network was reached (we ignore the exceptionally high levels of tra¢c of
1902–1903, which were a consequence of the war). Choosing a year of crisis in the mining
economy (such as any year between 1906 and 1908) would bias our estimates downward,
reducing our estimates by approximately half.
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1873 and 1905.15
3.2.1

Freight tra¢c

In 1905 the CGR transported approximately 361 million ton-miles of freight,
each one of which ran an average of 197 miles and was charged a unit average
rate of 1.55 pence.16 To calculate the social saving provided by the railway, we
assume that, in the absence of the railway, all this freight would have been moved
by road.17 Our main evidence of road transport prices comes from di¤erences
in 1890 between the prices of four agricultural products (barley, maize, oat hay
and wheat) in three South African cities that were not connected by rail in
that year (Kimberley, Johannesburg and Bloemfontein).18 Although di¤erences
between product prices (especially in the two cities that were closest together,
Kimberley and Bloemfontein) do not allow for a very precise estimation, they
would be consistent with a structure of road transport prices that, as would be
expected, decreased with distance. They are also consistent with some scattered
information on road transport costs in the Report of the General Manager of
Railways, which the company used to analyze how much competition the oxwagon still represented in the early twentieth century (Cape of Good Hope
Government, 1873-1909). For instance, in the Report for 1906 (p. ix), a price of
29 pence is quoted for the ox-wagon transport of 100 lb (pounds) of general goods
from Port Elizabeth to Grahamstown, which would be equivalent to £0.033
(pounds sterling of 1905) per ton-mile over a distance of 80 miles. Rhind (1995)
and Pirie (1993) also supply some evidence of the prices charged by ox-wagon
carriers in various areas of the Cape.19 If we adjust all these observations to a
log cost function of distance (see Figure 5), and apply the estimated function to
the average distance traveled by freight through the rail network in 1905 (197
miles), the resulting rate for the ox-wagon transport is £0.021 per ton-mile, i.e.
1 5 The TFP term should be increased by the amount of extraordinary pro…ts (over the
opportunity cost of capital) that accrued to the railway …rms. However, as has been indicated
above, those pro…ts were probably negligible or slightly negative during the period under
study, since net returns amounted on average to 3.7% of the accumulated investment. We
therefore omit them from our estimation.
1 6 Figures estimated from information in the Report of the General Manager of Railways
for 1905. Due to the lack of information, we exclude from the calculation the transport of
livestock, vehicles and parcels transported at high-speed, which amounted to approximately
12% of the total revenues of (low and high-speed) freight transport between 1891 and 1908.
1 7 Due to insu¢cient information, we cannot take into account the possibility of some railway
tra¢c taking place between ports, where goods could have moved by boat in an economy
without railways. This could introduce an upward bias in the estimation, since water transport
prices were much lower than carting rates per ton-mile. However, we assume the size of this
bias to be small since, as has been indicated, the railways were designed mainly to carry
freight from the port cities to the consumer areas in the interior.
1 8 Our agricultural price data come from several issues of the Agricultural Journal, published
by the Department of Agriculture of the Cape Colony. The Journal provides monthly prices;
we use the average over the 12 months of the year 1890.
1 9 The prices, in pounds sterling of 1905 per ton-mile, are £0.024 between Robertson and
Worcester (30 miles); £0.026 between Port Elizabeth and Humansdorp (54 miles); and £0.013
between East London and Elliot (155 miles). For the …rst observation see Rhind (1995: 13);
for the other two see Pirie (1993: 324–325).
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3.3 times the average rail freight cost of £0.0065.
Table 3 shows that the social saving of freight transport in the Cape Colony
amounted to approximately 13% of the Colony’s GDP in 1905. Table 4 compares
this saving with available estimates for other countries and shows the size of each
country’s railway sector and the di¤erence between the cost of rail and pre-rail
freight transport in each country. As may be seen in the table, the freight social
saving in the Cape Colony was lower than that of other primary exporting
countries that also built dense railway networks during the …rst globalization,
such as Mexico or Argentina, but higher than that of other sub-Saharan African
countries.20 The Colony’s advantage over the latter may be explained entirely
by the very large size of the railway sector, since traditional road transport in the
Cape Colony seems to have been relatively competitive, compared not only with
porterage (the usual transport method in other sub-Saharan African countries)
but also with the cost of road transport in Latin American countries.21 Rail
freight transport was the main source of the Cape’s resource savings, amounting
to 5.5% of GDP in 1905.
To calculate the TFP term of the growth contribution of the railways, we
transform the social saving into an estimate of the additional consumer surplus
of rail freight transport by correcting it for the price elasticity of transport
demand. Unfortunately, there is no information on unit prices and quantities
transported by the CGR before 1903, and the sample of available observations
(1903–1908) is too small to allow us to estimate a demand function. As a
second-best option, we use the set of elasticity estimates available for a number
of Latin American primary exporting countries in the same period, which range
from -0.5 to -0.8 (Herranz-Loncán, 2014). The estimates of additional consumer
surplus of rail freight transport that result from applying these elasticities to
the social savings …gures are shown in Table 5.22
3.2.2

Passenger tra¢c

We must add to these an estimate of the additional consumer surplus of rail
passenger transport, which should take into account people’s saving not only
in cost but also in time, thanks to slower traditional transport being replaced
by the railway. To calculate the time saving, we introduce some assumptions
about the share of traveling time that should be deducted from the passengers’
working time in the absence of railways, as well as their average hourly wage.
Given the lack of precise information on these factors, and following the
2 0 However, Jedwab and Moradi (2015) provide much higher social saving estimates for
Ghana in 1931, amounting to 27% of GDP.
2 1 On the competition between the railways and ox-wagon transport see Pirie (1993). An
example of much more expensive road transport is the pre-rail transport of copper to the sea
in Namaqualand; see Ross (1998: 335). A possible source of downward bias in our estimate
of road transport fares is the fact that most available evidence refers to grain, whereas higher
prices may have been charged for transporting other goods (such as industrial products).
2 2 The ratio of the additional consumer surplus to the social savings is given by [('1+" 1)/(1-")('-1)], where " is the absolute value of the elasticity of transport demand and ' is
the ratio of alternative to rail transport prices; see Fogel (1979: 10–11).
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procedures applied in previous research on Latin America (Herranz-Loncán,
2014), we base the estimation on the following assumptions: i) in the absence
of the railways, …rst-class passengers would have used stagecoach transport,
but second and third class passengers would have used informal means, such as
carts, horseback or walking, ii) transport demand elasticity was approximately
-1 in the case of the …rst class (since it was a transport mode with a certain
luxury component); iii) in the absence of the railway all second and third class
passengers would still have traveled by some means, since they journeyed mainly
from necessity,23 iv) the value of the working travel time of second and third
class travelers can be calculated using the average hourly wage of wage-earners,
and that of …rst-class travelers by the average hourly wage of skilled workers, and
v) only about half of the time savings were savings in working time. The social
savings and additional consumer surplus estimates that result from applying
these assumptions to the rail transport of passengers in the Cape Colony are
presented in Tables 6 and 7.
The total social savings of passenger rail transport in the Cape Colony
amounted to 4.05% of GDP by 1905. While we recognize the signi…cant error
margin of this estimate,24 we note that the …gure is considerably higher than
that of other primary exporting countries. For instance, in countries like Argentina, Mexico or Brazil this percentage ranged from 2 to 4.4%, and in other
sub-Saharan African countries it was negative (Chaves et al., 2013; HerranzLoncán, 2014). When the social saving is transformed into additional consumer
surplus by applying the aforementioned demand elasticities (-1 for the …rst class
and 0 for the second and third classes) the resulting …gure is £1.1 million, i.e.
2.5% of the GDP of the Colony. The aggregate additional consumer surplus
of freight and passenger transport would therefore amount to 10.0% to 11.6%
of GDP. This …gure would represent the total direct income gain of the Cape
Colony railways, and we use it as the TFP term in the growth contribution estimation by expressing it as percentage points of yearly growth during the period
1873–1905. These are presented in Table 7, together with the capital term and
the whole growth contribution of the railways.
According to these estimates, 46 to 51% of the growth in labor productivity
in the Cape Colony between 1873 and 1905 derived directly from the railway.
Only about 20% of this impact was associated with capital-embodied technological progress, while all the rest was a consequence of savings in transport
costs. This is a very high contribution for a single sector, much higher indeed
than the equivalent …gure for Britain or Spain, and comparable to the railways’ contribution to labor productivity growth in Latin American countries
(Herranz-Loncán, 2014). Moreover, this …gure excludes the indirect e¤ects of
2 3 This

is equivalent to assuming a null elasticity to the increasing cost of traveling.
main possible source of bias in this estimate is the assumption of the same behaviour
for second and third class passengers. If second class passengers were assumed to behave as
…rst-class ones (i.e. to use stagecoaches as alternative to railways) the social savings would
increase to 8.3% of GDP. The estimates are also highly sensitive to the level of the stagecoach
rates, based on an insu¢ciently representative sample. Therefore, the …gures provided in the
table must be taken with caution.
2 4 The

10

the railway, such as the agglomeration economies arising from the urban concentrations that the railway made possible. So, economic growth in the Cape
Colony during the …rst globalization seems to have been, to a signi…cant extent,
a direct consequence of investment in railway infrastructure.

4

THE RAILWAY AND THE REORGANIZATION OF THE CAPE ECONOMY

As has been indicated, the main reason for constructing the Cape railways
was to connect the Kimberly diamond producing district with the international
economy. Unlike what happens with bulkier products, such as grain or coal,
the very high value-to-weight ratio of diamonds meant that a cheap transport
method was necessary not so much for shipping the product as for supplying
the production area with industrial commodities, construction materials, fuel
and foodstu¤s. In other words, the construction of the railway was necessary
to enable the development of a dense population settlement around the mines.
Thus, at least until the …rst few years of the twentieth century, the Cape railway
network seems to have been used largely to supply the Kimberley district. The
centrality of the diamond producing area within the railway network is re‡ected
in the fact that, apart from Cape Town, Port Elizabeth and East London, in
1905 Kimberley was still by far the highest revenue generating station.25
Similarly, the Kimberley district, which by 1911 accounted for just 3.3% of
the population of the Colony, was the destination of an extremely high percentage of certain categories of rail freight. This is shown by the detailed tra¢c
information by station and freight category that is provided by the Report of
the General Manager of Railways for the year 1905, which makes it possible to
identify the districts that were net suppliers and net importers of each category
of commodity. The Kimberley district had negative balances for almost all categories, while its imports accounted for very high shares of the total imports of
the Cape Colony districts with de…cit, such as 15% of general merchandise, 13%
of grain of South African origin, 23% of other South African agricultural produce, 44% of ‡our, meal, malt and bran of South African origin, 51% of South
African timber, 52% of …rewood, and an impressive 79% of South African coal
and coke. Looking at these …gures another way, we …nd that per person in
1905 the Kimberley district received, through the railways, 457 kg of cereals,
‡our, meal, malt or bran, 14.5 kg of wine and spirits of South African origin,
265 kg of other agricultural produce, and 354 kg of …rewood. These quantities
delivered by rail accounted for an exceedingly large share of the supply needs
of the Kimberley population – clear evidence that the growth of the area was
largely based on the development of railway services.
The railway was responsible for an unprecedented increase in the scale of the
Cape inland transport. It thus removed restrictions to the growth of cities such
2 5 Report of the General Manager of Railways for the year 1905 (Cape of Good Hope
Government, 1873-1909).
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as Kimberley (as it did some decades later with Johannesburg) and dramatically
reduced the e¤ect of distance as a determinant of domestic trade ‡ows. The
growth of Kimberley thus no longer depended on the supplying capacity of
the closer regions; rather, as our information on railway tra¢c shows, its main
suppliers seem to have been either the port cities or the districts close to Cape
Town, i.e. areas far away from the diamond production centers. Table 8 shows
the main suppliers of certain foodstu¤s in 1905 and the percentage of the total
inter-district railway deliveries they accounted for.
Although the available information does not provide the speci…c origins of
Kimberley’s imports, all seems to indicate that Kimberly was provisioned with
industrial commodities and foodstu¤s that were either imported from other
countries or produced in the western part of the Colony – they did not come
from the (much closer) eastern agricultural areas of the Cape Province. As in
other African territories, this had a long-term e¤ect on the economic geography
of the Cape Colony, which remained organized around the routes established by
the railways. This important point about the role of railways in southern Africa
was made by Pirie more than 30 years ago:
The point at issue is that while promoting growth in some localities, railways
have had and continue to have some debilitating e¤ects. The bene…ts of railways
are not evenly spread and at the same time as being an agent of development,
rail investment has been associated with underdevelopment. (Pirie, 1982: 221)
Nowhere was the displacement of the eastern suppliers more evident than
in the case of Basutoland. Keegan (1986: 200) notes that in the late 1870s
“Basutoland quickly emerged as an indispensable provisioner of the Diamond
Fields... The trains of laden transport wagons making their way through the
Free State to the Diamond Fields were a common sight at the time.” But the
railway soon brought competition, not only from the western parts of the Colony
but also from American and Australian producers. In March 1887, P. Germond,
a missionary at Thabana Morena, wrote:
The establishment of the railway has profoundly modi…ed the economic situation of Basutoland. It [Basutoland] produces less and …nds no outlet for its
products. Its normal markets, Kimberley and the Free State, purchase Australian and colonial wheat... Basutoland, we must admit, is a poor country...
Last year’s abundant harvest has found no outlet for, since the building of the
railway, colonial and foreign wheat have competed disastrously with the local
produce. (Germond, 1967: 469)
The price of grain plummeted. A muid 26 of grain, which had once been
worth up to 20 shillings could, after the construction of the railways, be sold
for no more than 4 shillings (Eldredge 1993: 159). The discovery of gold in
the Witwatersrand in 1886 brought some brief relief. But when the railway line
reached Johannesburg in 1893, it brought with it “cheap Australian ‡our, just
as had happened at Kimberley some years earlier” (Keegan, 1986: 209). Some
of the Transkei native reservations, which had started to supply food to the
nearby mining areas in the 1860s and 1870s, were similarly a¤ected. As the
2 6 Approximately

one hectolitre.
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railway network reached the mines they became more or less isolated from the
national market and their living standards declined (Juif et al., 2014).
Thus the railway, while opening the doors to large-scale exploitation of the
diamond …elds, and bringing huge cost savings to the Colony’s economy, at
the same time closed the doors to growth in other parts of the country. It
enabled the Cape’s western areas to enjoy a very high percentage of the gains
that accrued to the Colony from globalization, while leaving other areas largely
untouched or even damaged. Although we still do not have information about
the regional allocation of GDP in the Cape, we may reasonably assume that the
unequal distribution of the gains from globalization in the late nineteenth and
early twentieth centuries had the e¤ect of increasing the di¤erences in income
per capita between districts.
Unsurprisingly, this distribution had a racial component: the districts with
more white settlers bene…ted more from the railway. Basutoland and the Transkei
were populated mostly by blacks. One of the most striking features of the Cape
railway was its tendency to avoid the black districts. As an observer noted
in the early years of the twentieth century, “to locate the native reserves it is
no bad rule to look for areas circumvented or entirely missed by even branch
lines” (Macmillan, 1930: 212). Immediately obvious from the map in Figure 6
is the absence of railways in the easternmost part of the Cape, where the black
population was most densely concentrated.
Figure 7, zooming in on the eastern part of the Colony, shows that the areas
most densely populated by blacks were bypassed by the main railway network,
and the only lines in these areas were unconnected to the national grid. More
than 86% of the Colony’s whites lived in a district that had at least one train
station; the same was true for only 51% of blacks. H.R. Robertson, one of South
Africa’s foremost economic historians of the twentieth century, noted that, “as
a rule, the railways were far away from the Native territories” (1934: 12). For
white farmers the railways brought access to markets; for black farmers they
brought competition. Another noted South African historian, Colin Bundy,
observes that “perhaps the most important variable introduced into structural
relations” between whites and blacks after the discovery of minerals in South
Africa was ease of access to markets for “capitalist white farmers” and “peasant
farmers” (1972: 387). Our numbers support this: if we assume that, in the
whole Colony, the black population was three times as large as the white by
1911, this decreased to 1.9 in districts with railway access, and to 1.1 to 1.3 in
those districts that supplied the country’s demand for foodstu¤s (see Table 8).
This territorial pattern did not come about solely through deliberately exclusive policy – there were other reasons for the absence of railways in potential
supplier districts, such as the ruggedness of the Transkei and Basutoland terrain and the Cape government’s inability to control the Basotho. However, the
government also helped create the pattern, with policies that were clearly biased against black producers. It supported white farmers in every possible way,
while giving black farmers no help. As Bundy (1972: 388) observes, inability to
access the interior markets diminished the black peasant’s “surplus-generating
capacity” and reduced his control “over the disposal of his surplus”. Facilities
13

provided to white farmers may be one reason why, even where districts had railways, those with the larger white populations became the agricultural suppliers
of the mines.
Support for white farmers was backed up by an aggressive policy against
traditional carriers. This made it even more di¢cult for black producers in the
eastern parts of the Cape to compete and at the same time prevented them from
earning an income by supplying transport. During the early phase of railway
construction, notably in those regions where branch lines were yet to be built,
transport by wagon had often been complementary to the railway (Pirie, 1993:
322). And even where branch lines were operating, transport by wagon could
be much more a¤ordable than branch line freight. This was especially true
in the di¢cult terrain of the eastern part of the Cape, where transport riders
continued to have an advantage until early in the twentieth century. Here, black
transport riders, willing to work for lower fees than the white riders, provided
sti¤ competition to the railway, thus reducing railway pro…ts and forcing the
Cape government to intervene. On a fact-…nding mission to the eastern parts
of the Colony, CGR tra¢c inspector A.C. Hutchison discovered that transport
riding was largely in the hands of blacks (Pirie, 1993: 326). In response, the
CGR proposed several measures, such as toll roads, licensing and stamp duties,
to reduce the transport riders’ advantage. Several parliamentary bills were
proposed. As Pirie (1993: 329) notes,
nobody in Parliament spoke for the carriers in the Elliot District, ten out of
every twelve of whom were Africans. Ninety-…ve percent of the wagon drivers
operating between Maclear and Matatiele were African, and their fate was also
disregarded. Politicians were more concerned about the future of white transport riders such as those on the East London-Maclear route, who comprised
between a quarter and half the total.
This was especially true where black transport riders bene…ted black farmers to the detriment of white farmers. During the gold rush, Basotho transport
riders carrying Basotho wheat maintained a strong competitive advantage over
white farmers. In response, white farmers agitated for larger duties on imports
from Basutoland and increased fees for black transport riders (Keegan, 1986:
210–211). Because the Basotho lacked representation in parliament, such policies could be implemented with little political backlash. The Basotho transport
rider’s …nal death knell came in 1896, when the rinderpest swept through the
country, killing the Basotho cattle. White farmers, presumably seeing this as an
opportunity to …nally suppress the Basotho farmer and transport rider, used the
disease as “legitimation for suppression of black economic enterprise” (Keegan,
1986: 211). A railway line skirting the Basutoland border was built to make it
easier for white farmers to reach the Transvaal markets. According to Keegan
(1986: 211), “railway construction meant that the transport riding economy
was doomed”.
Of course, some blacks did bene…t from the railway. Tracks had to be constructed and trains operated, which opened up new opportunities for both white
and black workers. Schirmer (2008: 187) notes that in the 1890s the “railway
workshops and depots, including engineering and locomotive departments, af14

forded employment to about 2,500 persons”. Few of these skilled positions
would, however, have been occupied by blacks. Presumably most of the railway
construction would have been done by black laborers, but even here geography
played a role. The railways, as Robertson notes, ran through sparsely populated country where there were no shops that could supply the needs of large
numbers of laborers (1934: 13). This meant that railway contractors had to
reduce the laborers’ wages in order to provide them with the basic amenities,
which made railway construction jobs unattractive, especially compared with
the higher-paying jobs on the mines of the Witwatersrand.
In sum, the railways brought with them immense bene…ts, but with a racial
bias. The social savings in rail freight and passenger transport accrued mainly
to whites, while black peasant farmers and black transport riders su¤ered losses.
The railways therefore created a situation in which, as happened in other African
settler colonies such as Southern Rhodesia and Kenya, blacks were squeezed out
of income-earning opportunities by competition and prohibition (Bowden et al.,
2008; Austin, 2008). And in the long term the economic geography that the
railways helped to shape became a basis for de…ning South African twentieth
century segregation policies.

5

CONCLUSION

Since the mid 19th century globalization and the discovery of diamonds in the
Kimberley area transformed the Cape Colony into a prosperous exporting region
with a steadily increasing GDP. Its economic growth was closely associated with
railway construction. By reducing transport costs to the interior, the railways
eased the movement of labor, capital goods, foodstu¤s and other necessities to
the mining centers. The same happened a few decades later with Transvaal gold
production. By 1910 South Africa had the largest and densest railway network
on the continent, half of which was in the Cape Colony.
The Cape Colony railway made a huge contribution to economic growth. Our
estimates show that the sum of the capital-embodied and transport-cost-saving
productivity e¤ects of investing in the railway directly explain 46 to 51% of the
whole increase in income per capita in the Cape during the diamond-mining
period (1873-1905). This is a very high share for a single investment and a clear
indicator of the transformative power of the new infrastructure. The Cape was
therefore among the world’s economies that reaped the biggest bene…ts from
the railways in the late nineteenth and early twentieth century.
The railway also played a large part in determining the spatial distribution of
the gains from globalization and the diamond boom. They made it possible for
the mining centers to be supplied with international imported goods from the
port cities and produce from the western parts of the Colony, while excluding
suppliers in the much closer eastern districts. Although this exclusion can partly
be explained by di¢cult geography or local resistance to the Cape government
rule, it also re‡ects the racial bias of government policies. The Cape railway
network, created to service the diamond mines, enabled the mining production
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areas to grow on the basis of imports and the production of white farmers,
largely preventing, through several market and non-market mechanisms, black
producers and laborers from sharing the bene…ts of the diamond boom.
Racially biased railway investment decisions were probably the result of a
combination of informed tra¢c estimates and the political deliberations of an
extractive institutional system. While we cannot distinguish the relative importance of each factor in the …nal investment choices, it seems nevertheless clear
that the railway helped to create an unequal and racially segregated economy in
the Cape. In the short term, the exclusion of the black districts from the railway
network prevented them from taking part in the economic growth resulting from
the diamond boom. In the long term, the apartheid state would take advantage of this exclusion of certain regions. Though designed to promote economic
growth, the railways ended up as a tool of racial segregation. South Africa’s
twentieth century racial inequality, it seems, arrived partly via the tracks of its
nineteenth century railroads.
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Table 1: Cape’s Railways in 1912 compared with other countries
Railway km
Cape (1912)

5,621

Km per 10,000
sq kms of surface
78.48

Kms per 1,000
pop.
2.19

South Africa (1912)

12,552

102.70

2.10

Nigeria (1911)
Gold Coast (1911)

438
270

4.74
11.33

0.02
0.14

Argentina (1912)

29,454

111.24

4.27

Mexico (1912)
Brazil (1912)

24,963
23,857

103.74
27.60

1.27
0.94

India (1912)

53,919

217.48

0.18

Japan (1912)
US (1912)

11,384
397,387

480.92
681.90

0.22
2.67

Sources: For South Africa, Union of South Africa (1919). For other countries, Mitchell (2003a,b).

Table 2: Composition of freight traffic of the Cape Government Railways (1903–1908) (% of
total tons transported)
Wines and spirits

1.45

Animal products (wool, skins, hides…)

5.98

Agricultural products

25.13

Timber, firewood, bricks…

8.96

Coal and coke

12.53

Minerals and gravels

5.29

General products

36.10

Foreign railway material

4.56

Source: Cape of Good Hope, Report of the General Manager of Railways for the year 1908

Table 3: Social savings of Cape Colony rail freight (1905)
1. Railway economy
a) Railway freight (million ton-miles)

361.03

b) Railway market price (£ per ton-mile)

0.0065

c) Railway freight revenues (million £) (a x b)

2.292

2. Counterfactual economy
d) Carting transport freight (million ton-miles)

361.03

e) Carting transport price (£ per ton-mile)

0.0212

f) Carting transport cost (million £) (d x e)

7.658

Social savings (million £) (f –c)

5.365

As % of GDP

12.78

Sources: See text and, for nominal GDP, Verhoef et al. (2014).
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Table 4: Social savings of Cape Colony rail freight (1905) compared with other countries
Rail freight
Rail freight revenue as % Ratio of alternative to rail freight
social savings
of GDP
transport price
as % of GDP
Cape Colony (1905)
12.8
5.46
3.3
Mexico (1910)
24.3
2.57
10.5
Argentina (1913)
20.6
3.63
6.7
Uruguay (1912–1913)
3.8
1.44
3.7
Nigeria (1909)
1.2
0.15
9.5
Nigeria (1925)
6.1
0.58
11.5
Sierra Leone (1925)
2.7
0.66
5.2
Gold Coast (1909)
0.8
0.56
2.3
Gold Coast (1924–1925)
5.9
1.60
4.7
Source: For the Cape Colony, see Table 3. For other countries, see Herranz-Loncán (2014) and Chaves et al. (2013).

Table 5: Additional consumer surplus of Cape Colony rail freight (1905)

Additional consumer surplus of rail
freight(million £)
As % of GDP

=0
(initial social savings estimate)

 = -0.5

 = -0.8

5.365

3.817

3.155

9.09

7.51

12.78
Sources: See text.

Table 6: Social saving of Cape Colony rail passenger transport (1905)
1st class
a) Railway output (million passenger-miles)
b) Railway fare in £ per passenger-mile
c) Railway output (million £) (a x b)
d) Unit value of working travel time in £ per hour
e) Rail passenger transport average speed (mph)
f) Working travel time by rail (million hours) (50% of a at e mph)
g) Value of working travel time by rail (million £) (d x f)
h) Counterfactual road transport output (million passenger-miles)
i) Counterfactual road transport price in £ per passenger-mile)
j) Counterfactual road transport output (million £) (h x i)
k) Road passenger transport average speed (mph)
l) Working travel time by road transport (million hours) (50% of h at k mph)
m) Value of working travel time by road transport (million £) (d x l)
n) Saving on transport costs (million £) (j – c)
o) Saving on travel time (million £) (m – g)
p) Total savings (million £) (n + o)
q) As % of GDP

70.771
0.0058
0.408
0.0428
21
1.685
0.072
70.771
0.022
1.540
7
5.055
0.216
1.131
0.144
1.275
3.04

2nd & 3rd
class
253.710
0.0032
0.802
0.0214
21
6.041
0.129
253.710
2
63.427
1.357
-0.802
1.228
0.426
1.02

Sources and notes:
 Aggregate passenger railway output and rates come from the Cape of Good Hope Government, Report of the General
Manager of Railways for the year 1905. To calculate the specific rates and output for each class, we use the ratios
between rates for different classes in a sample of long-distance lines between 1903 and 1910, taken from the
Statistical Register of the Colony of the Cape of Good Hope (Cape of Good Hope Government, 1900-1909).
 Railway speed in the network by 1905 is assumed to be similar to the average speed on the main trunk line (Cape
Town-Johannesburg) by 1917, taken from Union of South Africa (1919). The unit value of working travel time, in
the case of the second and third classes, is an average of wages for various classes of workers in the Cape Colony in
1904, from De Zwart (2011) (we thank Pim de Zwart for providing us with the original wage data); in the case of the
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first class we use the average of a sample of wages of skilled workers, from the same source. We assume 10 daily
working hours. Walking speed is as in Herranz-Loncán (2014).
The stagecoach rate is estimated as the average of the prices of travel between Kimberley and Johannesburg in the
late 1880s, taken from Beet (1924: 255) and the much shorter travel between Robertson and Worcester, taken from
Rhind (1995: 13). The speed of stagecoaches is assumed to be seven miles per hour, as indicated in Burman (1984:
12) for short trips from Cape Town before coming of the railways. This speed would be consistent with the time
schedule of travel between Kimberley and Johannesburg before the coming of the railways (allowing for night stops).

Table 7: Contribution of railways to Cape Colony economic growth, 1873–1905 (percentage
points per year)
a) Railway capital stock per capita growth
b) Railway profits share in national income
c) Railway capital contribution (a x b)
d) TFP contribution
e) Total railway contribution (c+d)
f) GDP per capita growth
g) Railway contribution as % of pc GDP growth (e/f)

4.52
3.32
0.150
0.375/0.434
0.525/0.584
1.14
46.0/51.2

Sources: GDP per capita growth rates from Greyling and Verhoef (2015). For all other numbers, see text.

Table 8: Net rail deliveries of produce of South African origin from Cape Colony districts
(1905)
Grain and cereal
% of total net
deliveries
Malmesbury
36.5
East London
28.5
Caledon
23.2
Port Elizabeth
8.8
District

Flour, meal, malt and bran
District
% of total net
deliveries
Paarl
29.2
Tulbagh
20.5
Port Elizabeth
19.3
Cape Town
16.4
East London
6.0
Malmesbury
4.2

Other agricultural produce
District
% of total net
deliveries
Malmesbury
35.1
Paarl
11.0
Worcester
9.9
Stellenbosch
6.7
Oudtshoorn
6.2

Source: Own calculation from the Report of the General Manager of Railways for the year 1905.
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Figure 1: Length (in miles) of the Cape Government Railways network (1873–1910)
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Source: Union of South Africa (1919).

Figure 2: CGR freight revenues as a percentage of total traffic revenues, 1873-1908
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Source: Cape of Good Hope, Report of the General Manager of Railways, (Cape of Good Hope Government, 18731909).
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Figure 3: CGR traffic revenues as a percentage of GFP, 1873-1906
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Source: Cape of Good Hope Government (1873-1909), Report of the General Manager of Railways, and GDP figures
from Verhoef et al. (2014).

Figure 4: CGR net returns as a percentage of capital, 1873-1908
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Source: Cape of Good Hope Government (1873-1909), Report of the General Manager of Railways, several years.
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Figure 5: Road transport costs in South Africa (pounds sterling of 1905 per ton-mile)
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Source: Own elaboration from Department of Agriculture of the Cape Colony (1889-1914), Agricultural Journal,
Report of the General Manager of Railways for the year 1906, Rhind (1995) and Pirie (1993). Price differences are
expressed in pounds sterling of 1905 by using Verhoef et al.’s CPI (2014).

Figure 6: Map of the Cape Colony showing railways, stations and black share of each district

Source: Railway map of South Africa, 1907; Census of the Population of South Africa 1911 (Union of South Africa
1912).
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Figure 7: Map of eastern parts of the Cape Colony showing railways, stations and black share
of each district

Source: Railway map of South Africa, 1907; Census of the Population of South Africa 1911 (Union of South Africa
1912).
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