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Introduction

The early railways were central to the development of the British
economy. Their promotion and construction transformed the British
economy of the mid-nineteenth century, stimulating economic activity. In
1845-9, for example, expenditure on railway construction represented 4,5
per cent of gross national product and even the wages paid by railway
companies could amount to around 2 per cent of GNP.? The growth of the
early railway industry also brought into being organisations of a size that
led to major changes to the capital markets and to the ways in which the
state sought to regulate business practice in the private sector.?

The first public railway in Britain was the Surrey Iron Railway
(between Wandsworth and Croydon), a horse-drawn line opened in
1805 mainly for the carriage of agricultural produce and coal but the
Stockton and Darlington Railway, which obtained its Act of Parliament
in 1821, was the ‘first to make use of steam railway techniques’.! By

' The authors gratefully acknowdedge the support of the Economic and Social Researclh
Council, by means of grant RO00222974.

*T.R. Gourvish, Railivays and the Brilish Economy 1830-7914, {London 1980}, pp. 13, 21.
* B.C. Hunt, The Development of the Bustness Corporation in England 1800-1567,
(Cambridge, Mass. 1930), pp.101-7; |.R. Edwards, A History of Financial Accounting,
(London 19893, pp. 104-3; J.R. Edwards ‘Depreciation and fixed asset valuation in
railway company accounts to 1911' Accounting and Business Research 16 (Summer
1980), p. 252; 1.J. Glynn 'The development of British railway accounting: 1800-1911°
Accounting Historians™ Journal 11.1 (1984),

* H. Parris, Government and the Railways in Nineteenth Century Britain, (London
19635), p. 2; H.G. Lewin, farly British Railways. (London 1925), p. 3; M.C. Reed,
Investment tn Ratlways in Britain, 1820-44, (Oxford 1975), pp. 3.
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1830 some 70 companies (53 in England and Wales, 17 in Scotland)
had Parliamentary authorisation to construct over 700 miles of line,
mostly horse-drawn lines for the carriage of goods, but it was the
opening of the Liverpool and Manchester line in that vear, the first
truly commercial railway line, that gave the major impetus to railway
promotion. By 1849 over £200 million had been raised by the
industry ®

Despite the considerable importance of the early railways to the
economy and to the development of its financial markets, we know
very little about the rates of return which railway companies earned on
their capital. either at an individual company level or collectively,
during the period 1830-535, or about the extenr to which the
measurement practices of the time provided an accurate representation
of profitability.

The dearth of information about the financial affairs of the
railway industry during its important early period would appear to
be largely a function of the difficulties of data access. The Board of
Trade Railway Department had been set up in 1840 as part of a
government inftiative to provide ‘regulations for the contrcl of
railways as a whole’ hut, although it required companies to provide
returns of their traffic revenues from 1843 and, although a House of
Lords return of 1848 showed share and debt capitals in the industry,
it was not until 1854 that companies were required to provide
details of their expenses as well, thus allowing the calculation of
profitability.*

Once the Board of Trade required returns of financial data, the
position improved considerably. The data was ‘by no means free

* B.R. Mitchell and P. Deane, Abstract of British Historical Statistics, (Cambridge 1962),
p. 225; Hunt, The Development, pp. 73, 105; T.R. Gourvish, ‘Ratlway enterprise’, in R.A.
Church {ed), The Dynantics of Victorian Business: Proflems and Perspectives to the
1870s, (London 1980}, pp. 130-1.

* The totals are published in Mitchell and Deane, Abstract of Brttish, p. 225. Returns of
traffic income were alsa collected for 1838 and 1842 by the Select Committees of 1839
and 1844 respectively, but these do not appear in Mitchell and Deane. See also PP 1839
¥ Cmd 517, pp. 528-45, PP 1844 X1, pp. 003-3. The figures for 1842 are used by G.R.
Hawke, Rathways and Economic Growth in England and Wales 1840-1870, (Oxdord
19700, pp. 400-7.
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from faults, some arising from defects in the information supplied by
the companies, others from mistakes or misjudgements in the
handling of it at the Board of Trade [but it]...offers a continuous view
of the fortunes of each railway...that is to be had in no other way'”’
The Board of Trade, for their part, aggregated much of the data
supplied to them, which provided the basis for the calculation of
mean annual rates of return from 1834 onwards from Mitchell and
Deane’s well-known series* A leading authority on railway
performance, Gourvish, accordingly has described the net rates of
return on United Kingdom paid-up capital from 1854-75, based on
the Mitchell and Deanc series, as being the earliest measure of
railway profits on a systematic basis.® Although the series is useful,
nonetheless the data returned to the Board of Trade suffers from a
number of deficiencies that go beyond the inevitable and occasional
‘mistakes or misjudgements’. These more systematic problems,
concerning a form of capital partitioning and the treatment of interest
and capital consumption charges, each of which are discussed
below, tend to distort calculations of the profits and rates of return
achieved by the companies concerned.

More importantly, in the earliest period of railway development,
from 1830 until the mid 1850s, there are no consistent data series that
cover the period, so that two different views of the profitability of the
early railways have been put forward in the literature, relying upon
cither rather fragmentary data on traffic revenues and profits or a series
of weighted average dividends paid on the ordinary shares of the
leading British companies.* Dividends clearly provide some indication
of profitability but are not necessarily an accurate guide to rates of
return on capital, particularly when the accounting measurement
practices used to define profits, the maximum permissible dividend, are
themselves unsound.

" 1. Simmons and G. Biddle, QOxford Companion to British Raifway History, (Oxford
19970, p. 421,

¢ Mitchell and Deane, Abstract of British, p. 225; B.R. Mitchell, British Historical
Statistics, {(Cambridge 1988), p. 345; see also Glynn, 'The development’, p. 103,

* Gourvish, ‘Railway enterprise’, pp. 126-7.
" Gourvish, op. ¢ft, pp. 127-9.
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The only other source of information on company profitability,
and the only one available for raillway companies prior to 1854, is
published accounting data. The half-yearly financial reports of
companies contain a good deal of detailed information, particularly
during the 1850s, although the contents of financial reports are not
always ideal.” Parliamentary influences on the accounting practices
of the railways were slight until the passing of the Regulation of
Railways Act of 1868, although the Company Clauses Consolidation
Act of 1845 did impose a general obligation on all new companies
to keep ‘full and true accounts’. A number of writers have
suggested that the accounting practices of the early railway
companies were highly unsatisfactory, including Lee, for example,
who identified the division of fixed assets expenditure berween
capital and revenue as a ‘burning issue’ of the time and the general
‘laxity of classification’ as contributory to a situation in which less-
scrupulous directors could indulge in ‘wilful manipulation of the
accounts to justify inflated dividends, and so keep up the price of
the shares’, leading to a series of railway scandals during the late
1840s.”* The views of Lee and others are not, however, seemingly
based upon any very substantial or systematically derived
evidence, and may be unduly influenced by George Hudson's
practices at the Eastern Counties Railway.” Nonetheless, it is clear
that the published accounts of the early railway companies are, in

" The mean number of items disclosed by a large sample of railway companies rose
from 44 in 1840 to 74 in 1845, 137 in 1830 and 174 in 1835, See¢ 5. McCartney and AT,
Arnold, ‘Financial reporting in the context of crisis: Considering the impact of the
‘mania’ on early railway accounting’, European Accounting Review, 11.2 (2002},
p. 409

" G.A. Lee 'The concept of profit in British accounting, 1760-1900° Business History
Reviewr 49.6 (1975), pp. 21-2; see also ].R. Edwards “The origins and evolution of the
double account system: an example of accounting evolution” Abacus 21.1 (1983} | pp.
26-7, 34; Glynn, 'The development’, p. 107, Edwards, 4 History, p. 167; H. Pollins,
“Aspects of rallway accounting before 1868", in A.C. Littleton and B.S. Yameyv (eds).
Stuchies in the History of Accounting, (London 1956), pp. 340-1; Simmons and Biddie,
Oxford Compranion, p. 214,

¥ See A). Armold and S, McCartney, ‘It may be earlier than you think: evidence, myths
and informed debate in accounting history', Critical Perspectives on Accounting, 14.3
(2003), pp. 227-53.

386




Were they ever ‘productive to the capitalist? Rates of return on Britain s railweays, 1830-55

a small number of cases, highly unreliable and, more generally,
inconsistent in their treatment of major cost items such as interest
and capital consumpticn.

Research work on the profitability of the early UK railway
companies was seen as potentially useful, in that it would increase
our knowledge of the performance and potential effects of an
industry that was very important tc the growth patterns of the British
economy.

The intention of this paper is, therefore, to construct series of rates
of return for the early vears (from 1830-55) of the railway industry,
and to provide an assessment of the profitability of the railway
industry in Britain during that same period. The series have been
based upon the contents of a substantial set of published half-yearly
reports (adjusted by reference to other archival materials in the
limited number of cases in which their reliability could be seen to be
seriously flawed)” and on a recomputed basis, with standardised
treatments for interest and capital consumption charges. The next
sections of the paper discuss the exisiing literature, the research
objectives and methodology and then set out the main results, before
turning to a discussion of the findings and the drawing of some
conclusions.

Existing views on railway profitability

In the absence of comprehensive data before 1854, writers have
been compelied to devise other wavs of inferring profitability in this
period. Thus Clapham asserts that ‘right down to 1850. the gross
receipts — not the dividends — on all existing railwavs never reached 8
per cent on the capital expended’ observing that his source, Lardner,
gave this crude figure because ‘the receipts alone are ascertainable with

"*The published accounts of companies controlled by George Hudson during the 1840s
were alleged to have been ‘cooked’. The paper accordingly looks w the Commitiee of
Inquiry reports of the companies concerned for specification of what the reporied
profits should have been.
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precision; the expenses and profits are left to conjecture’.”” However,
Clapham has gone beyond his source here since Lardner’s figures
{(giving traffic income of the railway industry as a percentage of
capital expended) cover only 0/ vears from July 1842, Moreover,
whilst Lardner’s revenue figures (which are for the UK, ie.
including Ireland) are presumably computed from the official
returns referred to above, his figures for capiral expenditure are
based, not on returns of capital raised, but on his own extremely
rough estimate of a cost of construction of £40,000 per mile of
track.’ Lardner also attempted to estimate the return on capital
employed, assuming operating expenses to be 40 per cent of
receipts, a figure he takes as a minimum. His figures, showing
receipts and profit before interest as a percentage of capital
expenditure, are as follows:

PERIOD Traffic Profit

Year 10 30 June 1843 3.7
et B0 oA Sy
e 1o 50 i LR i
gaE S
P P oy
'""é. o 31 Deceriber 18ag T Ll s

Source: Lardner, p, 264

Lardner (who regarded the above figures for profits as aggregate
maxima) concluded that:

...whatever may be the advantages of particular railways as
investments, the aggregate of the whole presenis no signal advantages

" J.H. Clapham, Ar Economic History of Modern Britain, the Early Rathway Age, 1820-
1850, (Cambridge 1964}, p. 383, This statement of Clapham has been cited elsewhere
as evidence ol the low profitability of railways before 1850. See, for example, Edwards,
‘Depreciation and’, p. 257.

" D. Lardner, Rathvay Economy, A Treatise on the New Art of Transport, (Newion
Abbact 1968, pp. 242-3.
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over other enterprises; and that they have been, since 1846, not much
more productive to the capitalist than the public funds. . it is evident
that the rajlways, taken in the aggregate, have never yet produced a
net profit of 5 per cent.”

Hawke also estimates the returns on railway investment (but as
monetary amounts unrelated to figures for capital invesiment) in
England and Wales from 1840 onwards, by assuming such returns to
be 55 per cent of traffic income, figures taken from the already
mentioned official returns, and then by interpolating and
extrapolating.™ Pollins applies the same proportion (55 per cent) to
the receipts for the UK from official returns in 1850 to produce a
figure of £7 3m for the railway industry’s profit before interest, which
Irving has used to calculate a return of 3.05 per cent for the UK in
that year.*”

An alternative approach to estimating returns on capital
employed is to use dividend payments as an indicator of returns to
equity, on the assumption that the railway companies in this period
distributed virtually all their earnings and financed additional
expenditure on branch lines by raising further capital. The only
systematic attempt to use dividends in this way has been Gourvish's
series of weighted average dividend rates for the leading 15
companies from 1840 to 1875, based on data in Mihill Slaughter’s
Railway Intelligence. This shows an average dividend rate in excess
of 6 per cent in 1840-6, a precipitous fall to under 3 per cent in 1849
and 1850 followed by a gradual rise to above 5 per cent by the early
1870s.

? Lardner, op. cif,, p. 264,

" Hawke, Ratlways and Economic Growth, pp. 406-7.

® H. Pollins, Britain’s Ratliways: An Industrial History, (Newton Abbot 1971), p. 56; R.J.
Irving ‘The Profitability and Performance of British Railwavs 1870-1914", Economic
History Review, X030 (1978), p. 40. Pollins gives the source of his estimate of railway
profits in 1850 as B.R. Mitchell ‘The Coming of the Raillway and United Kingdom
Economic Growth' fournal of Economic History 24.3, but this seems to be an error. The
tigpure of 3.05% in 1850 is also accepled by Gourvish, Railway Enterprise’, p. 129,
although no source is giver.
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He interprets the changes in profitability these figures indicale as
follows:

...the more successful trunk-route operators such as the London &
Birmingham and the Grand Junction...maintained high dividends in
the 1840s in spite of the escalation of construction costs by
concentraiing on first-class passengers and high-tariff freight. Before
1846, the average ordinary dividends of the leading companies
remained above 6 per cent.. The investment ‘mania’ of 1845-7 brought
a dramatic change however. In the ensuing depression, dividends fell
below the vield on 3 per cent Consols — in 1849 and 1850 - and the
18350 ‘low’ of 2.83 per cent was more than 50 per cent lower than the
average return for the 1840s as a whole. The break in trend was clearly
encouraged by the amplitude of the cyclical downswing, but it was
alsa a product of government intervention and, in particular the
encouragement of competition in the industry coupled with tighter
contrels on the companies’ pricing freedom. From 1850, dividends
showed a gradual but steady upward trend. . [to 5 to 5.5%] by the early
1870s...(p. 129)

This series does present difficulties however. Firstly it is an
average, and so shows nothing of the ‘[cJompany diversity’ which
was, as Gourvish states, an ‘important characteristic of railway
profitability in the period’.* Secondly, as a weighted average,
morecover of the leading companies, it may give a misleading
impression of the profitability of the industry if smaller companies
were less profitable, which Gourvish hints at in his reference 1o ‘the
more successful trunk-route companies’. There is some evidence to
support this contained in other dividend data. Simmons states that
in 1842, the average dividend of 36 companies in the UK, ‘including
all those of anv importance’ was 5.75 per cent,” which would

* Gourvish, op. cit, p. 129.
*J. Simmons, The Railuway in England and Wales, Vol. 1. The System and tis Working,
(Leicester 1978), p. 33.
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suggest a slightly lower rate of return for companies outside the
leading fifteen. Reed states thar 'of twenty-five major English
companies paying a dividend by the end of 1843, thirteen, with a
total paid-up capital of £18.3m, were paying 4 per cent or more,
seven of which were paying 5 per cent or more’ # Similarly
Clapham observes that, in the first half of 1841, ‘the average
dividend on the share capital of seventeen companies in what was
to become the territory of the North-Eastern Railway was only
about 3'% per cent, although the average was helped by the 15 per
cent. of the Stockton and Darlington and the 9 per cent. of the York
and North Midland'.»

Thirdly, dividends are, of course, not the same as earnings.
Gourvish compared dividends and earnings for three large
companies in 1850-75 and calculated that the former were six (o 13
per cent below the latter.” On the other hand, there is some
evidence that companies paying high dividends in the 1840s
deliberately understated the rate of distribution. For example, in
1844 the Liverpool and Manchester offered new £40 shares to its
shareholders, which were to rank equally with existing shares,
subject to ‘interest’ of 3 per cent p.a. on uncalled amounts. The
accounts for the six months to 31 December 1844 show that no calls
had been made at that date on the 12,09 shares thus created, but
that they were paid the full 4.5 per cent dividend on the nominal
value (£21,762) less interest of 2.5 per cent (£12,090). The existing
shareholders bad thus been given a bonus of the difference
(£9,672) and this raised the de facto dividend rate above the 10 per
cent p.a. limit specified in the authorising Act. The London and
Birmingham issued £32 shares on similar terms, and called up only
§£2 in 1843. Holders of these shares received £1.70p in dividends for

* Reed, Investment in Ratlways in Britein, p. 62. Reed’s dividend data are taken from
H. Scrivenor, The Rattways of the United Kingdom Statistically Considered. . (London
1849).

# Clapham, An Economic History, p. 385. The figure is quoted from W.¥. Tomlinson,
The North-Eastern Rathvay: its Rise and Development, (Newcastle 1914).

# Gourvish, Ratlway Enterprise, p. 130
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the vear, from a total investment of only £2, increasing the effective
dividend rate from an apparent 10 to over 11.5 per cent.

One attempt to estimate profitability from published accounting
data is Reed’s comparison of the actual construction costs, receipts
and working expenses of six companies in 1843, with the estimates
made in 18306, the vear they were projected. The traffic estimates were
fairly accurate, but construction costs greatly exceeded the estimates,
by more than 100 per cent in some cases, leading to results that were
well below forecast. There was, however, a wide variation in actual

returns, as shown below:

COMPANY ROCE (%)*

Birmingham and Derby Junction o - 2.6

L B et v
i I SEE0R i
S
S

*Race: return on capital empioyed
Sowrce: Reed, Investment in Raftways, p. 25

Thus Reed, in contrast to Gourvish, sees actual returns on railway
investment as modest, even before the Mania, and argues that:

It would appear, therefore, that private capital was forthcoming for
railway investment on the scale on which it was undertaken in Britain
in the later 1830s and early 1840s only because the evenmual lowness
of the private rate of return on some projects was not anticipated.®

In summary, there appear to be two views of profitability in this
period. Most writers have followed Lardner, despite the limited evidence
he looks to, in viewing profits as being too low to justify the investment
made, although recognising that a minority of companies may have
performed very well. The alternative perspective, based upon the only

* Reed, Investment in Railways in Britain, p. 270,
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series covering a large part of the period under discussion, is Gourvish's
conclusion that returns on equity were relatively healthy until 1846,
before they collapsed in the aftermath of the Mania,

The Research Project

The results set out in the next section of the paper are based upon
data extracted from a substantial set of published half-yearly reports,
supplemented in some cases by the use of other archival materials. The
construction of the data set broadly reflected patterns of development
in the railway industry. The success of the Stockton and Darlington
(opened in 1825) and of the Liverpool and Manchester (opened in
1830) encouraged further investment in the industry and, by 1836,
when the first railway mania was underway, railway promotion had
become relatively commonplace ® Prior to this, however, data
concerning even the raising of capital by the various railway companies
is ‘extremely scattered’ and accordingly unreliable ¥ The one definitive
source that is available, the varicus Acts of Parliament that established
the individual rajlway companies does, however, enable the total set of
companies in the (locomotive railway) industry in each year, and their
authorised capitals to be defined.®

A search was then carried out for the surviving accounting
statements of each company (leaving aside the smallest, with
authorised capitals of less than £50,000), for which purpose the
substantial RAIL holdings at the Public Record Office (PRO) were
invaiuable. In many cases, the records had not survived, although in
the case of the larger, more important companies, most of the relevant
tinancial reports were still in existence. Moreover, in the period 1837-
35, there were higher levels of investment in the indusiry, improved
sources of information about overall levels of investment and a bertter

* Simmons and Biddle, Qxfurd Companion, p. 311.

¥ Reed, fnvestment in Railways in Britain, pp. 32-3.

# See also the list of railway acts and the capital-raising powers they authorised in Appendix
1 of the Report of the Select Committee of 1839, PP 1839 {Cmd 222) Vol X, pp. 75-9.
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survival rate for the annual or half-yearly financial reports of the
companies concerned, which meant that the composition of the
industry could be defined in terms of its paid-up share capital (which
provides a more precise measure than authorised capital investment
levels in the industry), using the series in Reed for 1837-42, a Report
of the House of Lords covering 1843-47 and the annual Board of
Trade Returns for 1848-55% The set included most of the large
companies, and covered 70.9 per cent of the annual amounts of paid-
up share capital in the industry in the period 1837-55 %

The intention was that the new series covering the period 1830-55
could in principle be linked with the Mitchell and DDeane series starting
in 1854, The latter is, of course, based upon accounting data as
returned to the Board of Trade by the individual companies and is
therefore reasonably compatible with the new series, although there
are some differences.

In the earlier period, the figures for working receipts and expenses
include some (relatively minor) receipts and expenses that relate to the
non-railway activities of the companies concerned. Although this
provides a less precise focus on railway activities, when profits are
being compared with the total capital emploved of the companies
concerned, it avoids a form of (inconsistent) capital partitioning, since
in many cases the companies used some of their capital for non-railway
investiments in the canals, in commercial securities and in a number of
other ventures, In this early period, the profits are based on total
receipts and expenses, consistent with the use of total capital in the rate
of return calculations.

Secondly, in the early period, the Board of Trade practice of
excluding charges for depreciation, which were generally seen at the
time as appropriations of, rather than expenses against, profit has been

* Reed. Investmeni tn Railways in Britain, pp. 35-6; Return to the House of Lords of
the capital of railway companies for 1843-7, pp. 1847-48 (Cmd 713, XTIV, pp. 1-27; Board
of Trade Returns Relating to Share Capital and Loans for 1848-55,

* Companies that had leased their linegs and thus no longer operated them have been
excluded from the sample set. A list of the companies included in the daa set for 1830-
55 is provided in the Appendix.
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extended to amounts charged as replacement expenditure, as this is
merely an alternative approach to the recognition of capital
consumption. Thus in the new series, as in the Mitchell and Deane
series, returns on capital employed do not include any allowance for
capital consumption effects. Although this is less than ideal in some
respects, it does mean that the conclusions drawn are not dependent
upon potentially misleading estimates of capital consumption.”

Thirdly, whereas the Mitchell and Deane series only enables the
calculation of profits (before interest) from its figures for total working
receipts® and roral working expenses® and their division by total paid-
up capital and leans® so as to yield returns on total capital employed,
during this earlier period the return figures have been disaggregated
into the more revealing, separate returns to the two major forms of
long-term capital, equity and debt. Throughout this paper, in line with
modern finance precepts, (fixed return) preference capital has been
included in debt and preference dividends accordingly treated as
interest. As a result, in cases where preference dividends were not
declared, the ‘interest’ charges are lower than they would have been
had the debt been pure debt capital.

More importantly, the revenue charge for interest during the

' The omission of depreciation charges from the Board of Trade's 'working expenses’
ts not all that obvious in the footnotes t the Mitchell and Deane series, but has been
confirmed by a comparison of the Board of Trade figures for individual companies with
the published sets of accounts concerned. Rate of return calculations would
undoubtedly be depressed by charges for capital consumption, even though much of
the capital expenditures of the early railways (e.g. surveys of the potential route, legal
and other costs in connection with obtaining Parliamentary approval, land purchase,
the leveiling of the actual route by huge gangs of labourers and its preparation so as (o
receive wooden sleepers and iron rails) were assets that did not deteriorate in any
meaningful sense. Only the later, and relatively more modest expenditures on the
sleepers and rails themselves, on the construction of station buildings and the
necessary engines and wagons led to the acquisition of assets that did deteriorare and
thus needed to be eventually replaced.

* See, for example, the half-vearly Returns Relative 1o the Passenger and Goods Traffic
on Railways (PP 1854 LXIT Cmd 1844 and 1932)

# See, for example, Appendix 87 of the Report of the Proceedings of the Radway
Department (PP 1854-5 XIVII Cimd 1965).

* See, for example, the Report of the Board of Trade on the Railway and Canal Bills (PP
1854-5 XLVIII Cmd 121), less the Irish companies included therein.
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periods of railway construction was often understated through the
{understandable)} preference of many of the early companies to
charge interest incurred against capital, until the line acrually
opened. This was common practice not only when existing
companies sought to extend their networks but also in the case of
newly-promoted companies, when a revenue account for the
business had not yet been opened. In the latter case, however, the
size of the ‘problem’ was constrained by the reluctance of potential
lenders to subscribe until the construction period was close to
completion (as equity was generally expected to bear the higher
risks of the construction period). Tn those cases where debt was
raised before operations began, in order to evaluate the returns
provided to different forms of capital on a consistent basis across the
total period of their investment, we have shown a normal return on
debt capital in these years, even if it meant showing a negative return
on equity (with the interest charges treated as losses borne by
equity). The returns on debt have, therefore, been shown at their full
amount, as far as possible from the available data, while the returns
on equity as calculated properly reflect the long lead times between
the investments being made and the operating returns being
achieved that were so distinctive a feature of the early railway
industry . ®

Finally, the use of a data set for the period 1830-55 derived from the
financial repornts of a number of individual companies has enabled the
calculation of rates of return on two alternative bases; firstly as a
weighted annual mean (the weights being the amounts of capital
employed) and also as an unweighted annual mean (together with the
distribution around that mean). The first approach provides a better
measure of the returns on capital in the raitway industry as a whole
while the second provides a better focus on the rates of return that
were achieved at the individual company level.

* This is not, of course, purely a feature of periods before a railway company's first line
was built, as there is a similar {although less obwvious) effect during periods in which
line extensions were buill.
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Research Results

The main results are set out in Tables 1 to 3, which provide the basis
for the discussion and conclusions in the final section of the paper.

Table 1 shows two types of return on capital (hoth as means and
standard deviations) for each year in the period 1830-55, as reported by
the companies in their published accounts;

ROCE (return on capital emploved) : Profits before interest {PBI} to
capital employed (debt plus equity), in columns 2 and 3 and

ROE (return on equity) : Net profit (NP} to equity (E), in columns 4
and 5, together with Gourvish’s series based on the dividend payments
of the fifteen leading railway companies, in column 6.7

Table 2 shows, in columns 2 and 2, the return on capital employed
{again as an annual mean and standard deviation) for each year in the
period 1830-55 without the inclusion of capital consumption charges
(whether as depreciation or replacement costs). In columns 4-5 are
shown the returns on equity capital after the standardisation of interest
charges, (described as ROE 1) and, secondly, the preferred measure
where both capital consumption and interest charges have been treated
on a consistent basis (described as ROE 2), in columns 6-7. Finally, in
column 8, the weighted mean version of ROE 2 is shown, described as
ROE 3.

Table 3 provides further data relevant to the assessment of
profitability;

the propertion of debt (13) to capital employed (CE), or ‘gearing’
(Cols 2 and 3) and, in columns 4 to 9, the proportion of turnover
absorbed in interest, other expenses and net profit (with the latier

W Again, in the case of companies controlled by George Hudson during the 1840s,
‘reported” profits are based upon the contents of the published accounts as amended
by the repornts of the Comumittees of Inquiry of the companies concerned, The returns
have been computed from 1830 onwards. Prior to that, equity funds were invested
without return in the Stockton and Darlington Railway (from 1821 until the line opened
in 1825) and in the Liverpool and Manchester (from 1826 until the opening of the line
in 18307

# Gourvish, Railway Enterprise’, pp. 127-8.

* The standardisation of interest charges raised the overall rate of interest as a return on
debr capital from 3.47 per cent in the published accounts to 4.40 per cent .
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TABLE 1. Rates of return, 1830-55 as published

ROCE ROE Gourvish
(1) 2 (3) 4 (5 (8)
n mean std dv mean std dv mean
% % % % %
308 . e 32D

3.23

o miwiNi

Ave 18309
Ave 1840-0

1712 3.23

Wates: n = number of companies

RGCE = return (profits before interest) on capital employed
ROE = return [net profit) to equity

Gourvish = ordinary divigends

Sources: cols1-5: haltyearly financial reports of sample companies
Col &: extracted from Gourvish, ‘Railway enterprise’ p. 128
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TABLE 2. Rates of return, 1830-55 with interest
and capital consumption standardised

ROCE ROE (1) ROE (2) ROE {3)
{1} (2) (3 (4) (5) (6} (N (8)
n mean stddv mean stddv mean stddv wt mean
% % % % % % %

3.0 2,88 2.88 1.70
e e i
e g St
S e R ot

e o
gl TG a5 1os T ass i0s a8 Le
L2 Sse aes 073

162 427 319
224 460 3.47
373 420 487

391 388 4.86
i e o
"'a88 386 7.10
i

297 321 514
237 2.80 377
220 204 223 208 315

201 189 222 1.88 289
R e e
315 250 3.29
S e ety hae
~Sa

3.48 .
366 127 378 131 425
e e i

VT T Iy

374 3.84 5.39
2.80 2.90 358
316 3.34 418

Ave1840-8 21.29

e 184785 o178 34
Ave 17.12

Notes: n = number of companies

ROE{1} = net profit to equity after standardising interest charge

ROE (2} = net profit to equity after standardising interest and CC charges
ROE (3} = weighted average version of ROE (2)

Sgurce: halfyearly financial reports of sample companies
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TABLE 3. Supplementary rates of return data, 1830-55

Gearing
{1) (2) {3}
n mean std dv
% %

Other exp: T/a

{6}

mean

%

NP: T/0 T/0: Equity
(8) (%) {10) {11}
mean sid dv mesn std dv
% % % %

. .43.05
4

52.30

14.17

1 L S,

£50.92

21,78 3
17.12

At ypy s - proway 'y

Notes: Geardng = debt {as slandardised)/capital employed
Int: T/0 = interest/Wmover

Other exp: T/0 = olher expenses turnover

MNP: T/0 = net prefit (ROE {2) as per Table 2)/turncver
T/o: Equity = lurnover fequity capital

Source: as Table 1.
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defined as ROE 2). Measures of return, such as ROE 2, can of course be
disaggregated into their margin and volume components and these are
shown in columns 8 and 10 respectively.®

Table 1, based upon the published results of the set of railway
companies, shows consistently low aggregate returns on capital
employed; the average for the period 1830-55 was only 3.23 per cent
and in no year (apart from 1831, when only two companies were
operational) did this exceed five per cent {(see Table 1 column 2). The
early years 1834-40, in which many companies were still constructing
lines, was a time of very low average returns, typically of less than 3 per
cent, although the high variability of the returns indicates that some
companies were able to achieve reasonable returns on their capital.
The most buoyant period was 1842-45, in which annual returns were in
excess of 4 per cent (and in which variability in the level of returns was
quite high}, but even this minimum level (as debt cost at least 4 per
cent) was otherwise achieved only in 1831-2 and 1835. The relative
means and standard deviations (see Table 1 columns 2-3) suggest that
returns on capital were becoming less variable from 1845 and, by 1855,
had become much more consistent bertween companies. In overall
terms, these returns were little different from the rates of interest that
were payable on debt, so that the use of debt did not lever up the
retarns to equity to levels appropriate to risk-bearing investment; apart
from 1831-2 {when only a very small number of companies were
operational), average annual returns to equity exceeded 4 per cent only
in 1842-5, and then only narrowly.

Table 2 shows the impact of the standardisation of the treatment of
interest, as discussed earlier in the paper, which decreased average
returns on equity investment from 3.46 per cent to 3.16 (see column 4
of Tables 1 and 2). Table 2 also shows returns on equity when both
capital consumption and interest charges have been standardised (see
above). Although these two adjustments are in principle important,
equally it is clear that they have had only modest effects upon the rates

*¥ Columns 8 and 10 in Table 3 can. at the individual company level, be multiplied o
vield column 6 in Table 2.
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of return based upon the published daia; average returns on equity
remain very low at 3.24 per cent, well below the rates that would have
been expected on even comparatively risk-free investments. Once
again, the variation between decades is slight, with 1842-45 again the
most rewarding period for returns. These low returns were not, of
course, a universal experience, as is indicated by the size of the
standard deviations relative to the returns on equity (Table 2, columns
6-7). Indeed the weighted mean (as shown in Table 2, column 8), is
above the unweighted on average by nearly one percentage point, is
higher in every year bar two (1830 and 1837) and, in some years (e.g.
1840-48) quite considerably so.

The use of debt generally increased over time, from 24 per cent of
total capital employved in the 1830s to 30 per cent in the period 1840-6
and 34 per cent thereafter (see Table 3 column 2) with, however, sharp,
albeit temporary, falls in both ‘mania’ periods (1836-7 and 1845-7)
when there were sudden increases in the amount of equity capital
issued. In many industries, debt could have been used to gear up the
returns to equity, but in the railway industry of the period 1830-55,
returns were too low for this to take place and, in many cases, debt
would have provided a more satisfactory return on the funds invested
in the companies concerned than equity finance, when risk levels are
taken into account,

Rates of return are a function of both the volume of business
generated (relative to the levels of capital involved) and of the
profitability of given amounts of business. Table 3 (columns 4-9) shows
that interest charges absorbed just over twenty per cent (21.47 per cent)
of turnover, and other expenses just over 50 per cent, leaving a
substantial average net profit margin of over 28 per cent of turnover.
The railways, as an acutely fixed cost business, offered the prospect of
rapid increases in returns on capital employed if the volume of
business could be sufficiently expanded but it is apparent (from Table
3 column 10) that the volume of business generated in the unplanned
and highly competitive conditions of the private sector development of
the UK'’s railways was, on average, far too low to even begin to justify
the commercial risks involved. Turnover, which in many industries is a
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multiple of capital emploved, reached 15 per cent of equity capital only
in 1831-3 and 1855 and averaged a very low 11.64 per cent over the
period as a whole,

Two factors need emphasis here. Firstly, the large-scale
construction of rajiiways during the period under consideration was
bound to depress the ratio of turnover to capital employed (and
profitability) since large amounts of capital were tied up in lines as yet
unopened, or in the early stages of their operation. Thus the ratio falls
away dramatically in the mid-1830s as the first railway mania increases
the amount of ‘unproductive capital’ (as it was commonly termed), but
then climbs again as the lines promoted and authorised in the boom are
constructed and opened. The peak of 12.43 per cent is reached in 1843,
just on the eve of the second railway ‘mania’, which results in another
fall to a low point of under eight per cent in 1847-8. The trend is then
consistently favourable in the first half of the 1850s. The profitability
ratios in Table 2 work in a very similar manner, slightly lagging the

~FHGURE 1. Rates of return, 1830-55
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turnover ratio (and peaking in 1844) and reaching their post-mania low
in 1848-9. The impact of ‘unproductive capital’ on rerurns is clearly
considerable, and suggests that estimates of returns based on
dividends, ignoring the ‘dead period’ inevitably faced by initial
investors in the ordinary shares of the early railways, between paying
calls during construction and the lines becoming operatiocnal, mav
provide a potentially misleading indicator of overall business
performance.®

Secondly, the differences between the unweighted ROE 2 and the
weighted ROE 3 provide evidence of a persistent ‘size effect’. Figure 1
shows the main available indices for the period 1830-55, Gourvish's
dividend-based series for 1840-55, Mitchell and Deane’s series starting
in 1854 and the new series in their unweighted (ROE 2) and weighted
(ROE 3) versions.

The four series provide very similar measures of profitability as far
as 1854-55 are concerned, as do the three series covering the years from
1850 onwards.” Prior to that, the new series indicate that the high
returns of the two pioneering railways, the Stockton and Darlington
and the Liverpool and Manchester (particularly the larger Lancashire
line) were followed by a period in which returns fell as the new lines
of the first ‘Railway Mania’ were being constructed. The use of
dividends, in our view, serves 1o exaggerate returns, particularly in the
early vears of the 1840s, by concentrating on operational lines and
effectively ignoring the inevitably flat returns of the construction
periods. After 1832, the unweighted ROE 2 never even reaches 5 per
cent (see also Table 2 column 6}, a common interest level on debt,
indicating that equity investments in the majority of even the larger
railways never paid, even before 1855, Even ROE 3, which gives more
weight to the performance of the largest companies, provides rates of

*# See LR.T Hughes, Fluctuations in Trade, ndustry and Finance, 1850-60, (Oxford
19603, p. 186

# The Mitchell and Deane series provide rates of return as follows: 1854 3.80 per cent,
1855 3.75 per cent, based npon the inclusion of total working receipts, total working
expenses, and total paid-up capital and loans as the divisor (1854, (19.3-8.8)/271.7 and
1853: (20.5-9.9) /282 4.
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return from 1840-30 that are consistently and distinctly below the
dividend series (except in 1844).

Concluding Remarks

The purpese of this paper was to construct new series of rates of
return for the railway industry from 1830-55, so as to provide a basis for
resolving disagreements within the existing literature on the
profitability of the early raiiways.

The series have been based upon the contents of a substantial set
of published half-yearly reports (adjusted by reference to other archival
materials in the limited number of cases in which their reliability could
be seen to be sericusly flawed) and on a recomputed basis, with more
consistent treatments for interest and depreciation. Although these
changes were, in principle, important in fact neither had any very
substantial effects upon the computed rates of return. The new series
confirm that profitability was generally poor from 1850 onwards and
suggest that, before 1850, equity investments in the majority of even the
larger companies never paid although, as in any industry, some
companies were able to earn superior returns. The evidence also
suggests that, in this early period, the railways, as an acutely fixed cost
business, offered the prospect of substantial increases in returns on
capital employed if the volume of business could be sufficiently
expanded but that the volume of business generated in the unplanned
and highly competitive development of the UK’s railways was, on
average, far too low to justify the commercial risks involved.

The new series have been computed on a basis that tends to increase
the returns, because of a data survival bias and because (in common with
the later Mitchell and Deane series) they include no charges for
depreciation or other forms of capital consumption, Some companies
were more profitable than the indusiry as a whole but the results, taken
as a whole, lend further weight to Reed’s view that, if investors had been
able to foresee the returns that were to result, the funds to build the
raitway network in this early period would probably not have been
forthcoming.
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APPENDIX

Companies included in data-set
Birkenhead, Lancashire and Cheshire
Birmingham and Derby
Birmingham and Gloucester
Birmingham, Bristo]l and Thames
Bristol and Exeter

Cheltenham

Chester and Holyhead

Durham and Sundertand

East Lancashire

Eastern Counties Railway
Edinburgh and Glasgow

Glasgow and South Western
Glasgow, Paisley, Kilmarnock and Ayr
Great North of England

Grand Junction

Great Northern

Great Western Railway

Hull and Selby

Lancashire and Yorkshire
Lancaster and Carlisle

Leeds Northern

Liverpool and Manchester

London and Birmingham

London Blackwall

London and Brighton
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London and Croydon
London and Greenwich
London and North Western
London and South Western
London and Southampton
Manchester and Birmingham
Manchester and Leeds
Manchester Bolton and Bury
Manchester, Shettield and Lincolnshire
Midland

Midland Counties

Newcastle and Carlisle
Norfolk

North British

North Eastern

North Midland

North Staffordshire

Northern and Eastern

South Eastern and Dover
South Devon

South Wales

Stockton and Darlington
Thames Haven

York, Newcastle and Berwick
York and North Midland
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