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“.... of all the potential ways of improving the performance of modern
economies, technological change is probably the most important. Without
invention and innovation it is highly likely that improvement in Lving
standards would occur at a much reduced rate.”

J.E.S. Parker, The Economics of Innovation (London 1978} p. 3

“It is commonly beld that the slow development of new industries in
the United Kingdom in the decades preceding World War [ was an im-
portant source of the decline in the rate of growth compared with earlier
in the nineteenth century and represented the chief shortcoming compared
with other countries, especially Germany”

R.C.O. Matthews, C.H. Feinstein & J.C. Odling-Smee,
British Economic Growth 1856-1973 (Oxford 1982) p. 256

Innovation is the means by which a new product, method,
system or device is transformed into a commercial possibility.!
As the quotation from Parker suggests, this is a process of major
importance for it 1s by constant re-appraisal and change that the
modern economy not only grows but also develops. However,
as the other quotation from Matthews, Feinstein & Odling-

* The original version of this paper was delivered at the 1981 Business History
Seminar at the Polytechnic of Central London while a revised version was presented
in a seminar at the University of Hull. I would like to thank Dr. Oddy and the Nuf-
field Foundation for the first forum and Dr. Turner and the Department of Economic
and Social History for the second. [ would also like to thank the editor of the fournal
of European Econemic History for allowing me to carry out limited revisions in the
light of Dr. Kennedy’s book on Industrial Stricture.

" ].E.S. ParxEr, The Economics of Innovation {(London, 1978) p. 50; C. Freeman,
The Economics of Industrial Innevation (London, 1974) p. 22.
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Smee indicates, it was in this very area that the British economy
is considered deficient in the 1870-1914 period. The historical
judgement, concerning the success of fatlure of the British eco-
nomy during the later nineteenth century, increasingly centres
upon the opinion that there was a growing unwillingness to in-
novate. Rolt, for example, noted in 1970, in his history of Victo-
rian engineering, that,

““... the story of Victorian enginéering in the period after 1860 is very
different from that of the heroic years that went before. Increasingly we
find British engineers adopting and developing new inventions initiated
in other countries. Sometinmes they grasped the technical leadership but

failed to exploit it for lack of financial support from a country that had
lost faith in their powers.”

The engineers themselves are largely absoived from blame
which is placed with those whose responsibility it was to intro-
duce and finance the new technology, and now were less willing
to do so than before. This viewpoint, however, fails to acknow-
ledge the fact that it was never easy to persuade investors to fi-
nance unproven methods, machines, or products, even during
the Industrial Revolution itself.’

More explicitly, the slow growth and difficulties of the late
Victorian and Edwardian economy have been blamed generally
upon the investor and/or the financial system, for eicher failing
to perceive the new opportunities available or ignoring them in
favour of more secure alternatives, especially abroad.* This

2 L.T.C. Rovt, Victorian Engineering (London, 1970) pp. 176-7.

* HL.I. Dutron, The Patent System and Inventive Activity during the Industrial
Revolution, 1750-1852 {Manchester, 1984) p. 169; T.K. Derry & T.I. WirLLiaMs, A
Short History of Technology (London, 1960} p. 607; S. Lilley, “Technological Prog-
ress and the Industrial Revolution, 1700-1914" in C.M. Cirorra (ed.), the Fontana
Economic History of Europe Vol. 3 {London, 1973) p. 221; C. Wilson, “Technology
and Industrial Organization” in C. SINGER ET AL {ed.) A History of Technology (Ox-
ford, 1958) Vol. 5, pp. 800, 8C7.

* R.C.O., Marrnews, C.H. FeinsTEIN & ].C. CoLiNG-SMEE, British Ecoromic
Growth, 1856-1973 (Oxford, 1982) pp. 256, 451, 536, 539 P. MatHias, The First In-

. dustrial Nation {London, 1969) p. 419; F. Crouzer, The Victorian Economy (Lon-
don, 1982) pp. 371, 382; D.5. Lanpes, The Unbound Prometheus (London, 1968} pp.
348-9,339; P.L. CoTrrELL, Industrial Finance, 1830-1914 {London, 1980) p. 258.
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argument has been taken furthest by W.P. Kennedy who attri-
butes almost ail of Britain’s economic problems between 1870
and 1914 to a cumulative failure to fully exploit the technologic-
al advances of that period.

“If Britain, by the standard of the late nineteenth century, had been
as aggressive and successful in exploitng the uses of electricity, the inter-
nal combustion engine, scientific chemistry, rapid communications and
other technical advances of the time as she had been in first exploiting,
by the standards of the late eighteench century, the steam engine, texule
machinery and the metallurgical improvements of that period, a per capi-
ta British income in 1913 at least 50 per cent greater than that actually
achieved appears to have been eminently feasible.”””

The failure to exploit such opportunities is seen to lie entire-
ly with the functioning of the capital market. This transmitted
the wrong signals to investors and so encouraged them to ignore
domestic openings in such fields as electricity supply, electrical
engineering, motor vehicle manufacture and chemicals. Instead,
the way the capital market functioned directed funds into safe
but foreign securities which lacked a long-term growth
potential.®

The aim of 'this article is both to evaluate the finance of in-
novation, and to suggest that the weaknesses, becoming evident
in the British economy during this period, were not due to any
mal-function in the capitai market but to the effects of govern-
ment legislation at both the national and local level. An
accidental by-product of government controls and measures was
that the wrong signals were transmitted to investors. Though
this was true in only a small number of instances, which were
probably of limited significance to the overall performance of
the economy in the years before 1914, this did have serious
long-term repercussions. Rather than government direction of
investment being a remedy for contemporary economic ills, it

5 \W.P. KeNNEDY, Industrial Structure, Capital Markets and the Origins of British
Economic Decline (Cambridge, 1987} p. 19. Cf pp. 6,8, 17, 24,
® KENNEDY, [ndustrial Structure, pp. 56, 110, 120, 139-141, 148-9, 160.
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was government itself that was largely responsible for those ills.
Kennedy has righthly identified the backwardness of a number
of strategic industries as being responsible for weakness in the
manufacturing sector before 1914, but he has failed to put for-
ward a convincing common denominator that explains it.

I

“There are couniless inventions every year, but not one in a thousand
ever gets beyond being an invention and becomes something of practical
use to humanity. It is therefore as much 2 question of the commercial
man’s ability as of the inventors as to whether or not any developments
shall become useful to the public”.

Morning Post, 19 Nov. 1909

By its very nature the initial finance of major innovauons is
not the steady re-investment of current income, but the move-
ment of funds from one established sector of the economy into
another of unknown potential. This involves a risk of intagible
dimensions for the investor. As both the costs and returns are
uncertain, it is virtually impossible to predict with accuracy the
eventual yield of the investment. Thus the finance of innovation
does not lend itself easily to either modelling, measurement or
categorisation. In addition, where there is no clear view of the
eventual outcome of the investment, it cannot be very respon-
sive to minor alterations in interest rates or short-run changes in
the capital market.”

It is important to observe that different innovations require
different amounts of capital, necessitate varying means of
financing, and involve a considerable spread of risk. At one ex-
treme are developments in the realm of social overhead capital.
There the initial capital is both largely indivisible and substan-
ttal, requiring the commitment of a large amount of funds for a

? N. RosenBera (ed.), The Ecenomics of Technological Change (London, 1971) p.
36; N. Rosenberg, Perspectives on Technology (Cambridge, 1976) p. 83; ]. Jewkes et
al, The Sources of Investion (London, 1969} p. 76; FREEMAN, Industrial Innovation

pp. 168, 222, 227; ParkER, Economics of Innovation p. 37; Duuon, The Patent System
p. 155.
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long period. Once the enterprise is established, however, com-
petition is limited and a guaranteed yield over a long life 15 cre-
ated, barring unforeseen changes. Railways and electric utilities
typify this type of investment. At the other extreme are those
activities in which the initial capital requirement is both small
and divisible, with further expansion being financed by credir,
re-investment or an appeal to the secondary market once assets
had been created and performance established. With the cost of
entry low, actual or potential competition was aiways great in
this sphere and returns never guaranteed for long, unless pro-
tected by such artificial barriers as patent rights. Most areas of
industrial and commercial life fall into this category, such as
locomotive engineering or the manufacture of electrical goods.
This situation was especially true during the early period of the
life of an innovation in manufacturing or distribution.?

As a result of these differing capital requirements the means
used to’finance each were radically different, and largely re-
mained so up to 1914. Almost all new railway developments, for
example, were beyond the capability of any single person or
small group to finance for the length of time necessary. Conse-
quently, railway construction was dependent upon the willing-
ness of passive investors to risk their funds, and this fluctuated
with the prosperity of the economy and the availability of
funds. Traditionally, railways were of limited appeal to the in-
vestor, before they were well established, and were only fi-
nanced when more attractive alternatives had been satisfied.
Thus, this kind of investment was most at the mercy of any
changes in the capital market.” In contrast, developments in in-

¥ RoseNBERG, Technological Change p. 104; ROSENBERG, Perspectives p. 66; C.F.
CarTER & B.R. WitLiams, /nvestment in Innovation (London, 1958) p. 31; S.A.
CouRTARELLL, Venture Capital in Europe (New York, 1977) p. 86; Cottrell, fndiest-
rial Finance p. 189; FReEMaN, Industrial [nnovation p. 209, 213; PARkeR, Economics
of Innovation p. 13; DuTTON, Parent System pp. 155, 169.

? T.R. GourvisH, “Raiiway Enterprise” in R.A. Church (ed.), The Dynamics of
Victorian Business: Problems and Perspectives to the 1870s (London, 1980) p. 132; R.].
Irving, “British Raillway Investment and Innovation, 1900-1914", Business History 13
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dustry and commerce were financed in a variety of other ways
and were more dependent upon the non-institutional capital
market, such as individual or corporate savings and the funds of
partners, relatives, friends, neighbours or business associates.
While railway construction, for example, was dependent upon
the rate of interest and the sentiment of the market, the growth
of a locomotive engineering industry was funded from a miscel-
lany of sources. Established firms producing iron or in the en-
gineering trade began to manufacrure railway locomouves as an
ancillary product in response to demand, with some giving up
the business while others concentrated upon it. Essentially, the
profits from one area of activity financed entry into another.
Alternatively interested individuals from varied backgrounds
teamed together in small firms to provide both the expertise and
the finance to set up production, each drawing on all the funds
they could muster. Here, finance from other areas of the eco-
nomy were channelled into the new development through indi-
viduals and their contacts.'® With the growing wealth of Britain,
and its unequal distribution, it was not impossible for indi-
viduals to collect sufficient sums to finance entry into even the
most capital intensive of manufacturing activites. In shipbuild-
ing, for example, the industry was transformed in the mud-
nineteenth century, with the coming of iron steamships instead
of wooden sailing ships. Nevertheless, single entrepreneurs were
able to afford the £ 5-25,000 required to set up in the ship-
building business, and the industry never appears to have suf-

(1971) pp. 39, 47; W. Vamplew, Railways and the Transformation of the Scottish Eco-
nomy {Edinburgh Ph.D. 1969) pp. 41, 436; R.C. Michie, The Scouish Stock Ex-
changes in the Nineteenth Century (Aberdeen, Ph.D. 1979} pp. 107-8, 128, 143-162;
T.C. Barker & M. Robbins, A History of London Transpore (London, 1963 and 1974},
Vol. I, p. 113,

¥ Rorr, Victorian Engineering pp. 75-6, 132-3; COTTRELL, [ndustrial Finance
p. 124; A.E. Musson, “The Engineering Industry™ in Church (ed.), Dynamics of
Victortan Business pp. 94, 103; DUTTORN, Patent System p. 168, c f. the development of
electro-metallurgy in the 1840s. G.F. Williams, The Origins of Induscrial Electro-
Metallurgy and its Development to 1855 {London, Ph.D 1976) pp. 208, 231-51, 329,
338.
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fered a shortage of capital, though remaining dominated by
family firms until World War One.

In the late nineteenth/early twentieth century projects with a
high initial capital cost contunued to be dependent upon the
capital market, as in the case of electricity generation, hyd-
raulic power supply, underground railways, electric traction,
cinemas or the telephone system.'? Though numerous industrial
and commercial firms did approach the market for funds by this
period, they were mainly established firms being converted from
private to public concerns, with much of the capital raised being
used to pay vendors rather than finance expansion into a new
area of activity. Harry Lucas, for example, used most of the
money he realised from the public flotation of Joseph Lucas and
Son in 1897 to build himself a substantial house. In general,
issues by these established firms were readly absorbed by the
capital market.’? Even by 1914 it remained rare for completely
new concerns to raise their initial finance by a public flotation.'*

Some writers have felt that a continued reliance upon infor-
mal means was unsatisfactory, considering the novelty of the va-
rious enterprises, and their heavy capital requirements, by the
early twentieth century.'> However, developments at the end of
the century were no more novel to their contemporaries than
those at the beginning while their capital requirements were, re-

""" A Slaven, “The Shipbuilding Industry™ in Church (ed.), Dynamics of Victorian
Business p. 123; S. Porrarn & P. Rosertson, The British Shipbuilding Industry,
1870-1914) Cambridge, Mass., 1979) p. 82.

2 BarxerR «RoBBINS, Londe Transport vol. IL, p_ 113.

 H. Nockorns, Lucas: The First Hundred Years (Newton Abbot 1976) p. 95;
KENNEDY, fudustrial Structure p. 167.

* CoTIRELL, Industrial Finance p. 189; J.H. LEnraNT, British Capital Exporr,
1900-1913 (London, Ph.D. 1949) p. 104; G.L. Ayres, Fluctuations in New Capiral
Issues on the London Money Market, 1899 to 1913 (London, M.5c. 1934) pp. 188-9,
202, 209; A.E. Harrison, Growth Entrepreneurship and Capital Formation in the
United Kingdom’s Cycle and Related Industries, 1870-1914 (York PH.D. 1977)
p. 373,382

15 K.S. Lomax, “Growth and Productivity in the U.K.”, Productivity Measure-
ment Review, 37 (1964) p. 15.
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latively, no greater, considering the growing wealth of the com-
unity. Consequently, there remained nothing unusual in the
continued finance of numerous areas of innovation by informal
means. Established companies, for example, continued to use
profits generated in one activity to finance new products or pro-
cesses, such as in the soap company, Crosfields, or the glass
company, Pilkingtons. Not all were successful. The Hull en-
gineering firm of Priestman Brothers spent £ 44,027, between
1883 and 1894, developing a marketable oil engine. Though sales
were achieved, improvements by other manufacturers rendered
their engine quickly obsolete, and the project was eventuaily
abandoned. The firm returned to its main business of manufac-
turing dredging equipment but now lagging technologically and
financially crippled, because of the unsuccessful diversion into
the new field. For other firms the diversification was both sub-
stantial and successful, as in the case of the silk and crape manu-
facturers, Courtaulds. Between 1904 and 1908 that company
spent £ 190.000 in acquiring the patents for, developing, and
commercially producing, artificial silk. Of this sum roughly half
came from a public issue, when the established firm of Samuel
Courtauld & Co. was converted into a public company, and the
rest from the realisation of investments and the profits from the
existing silk and crape operations. After 1908 the profits in the
artificial silk business could generate the finance for further ex-
pansion. Generally, the profits being generated by established
firms provided the principal source of finance for investment.*®
Though most established firms were perfectly content with
the line of business they were in, and had little desire to change,
there were always others tempted by new opportunities and fac-

'6 T,.C. BARKER, Pilkington Brothers and the Glass Industry (London 1960) p.
166; A.E. Musson, Enterprise in Soap and Chemicals (Manchester 1965} pp. 157-8;
D.C. CovLeman, Courtaulds: An Economic and Social History (Oxford 1969) Vol. II,
pp. 29-30, 57-%; J.M. Bellamy, Seme Aspects of the Economy of Hull in the
Ningteenth Century with special reference to business history (Hull Ph.D, 1966) Part
II, Appendix III B pp. 13-18; Matthews, Feinstein, Cdling-Smee, British Economic
Growth p. 347.
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ing difficult conditions in their existing operations. H. J. Tetley,
the managing director of Samuel Courtauld & Co., for example,
concluded in April 1904 thar:

“For some ume it has been apparent to me that the crape trade prop-
er Is unmistakeably declining — the loss of profits from it for the last
two years has been balanced by a continued increase in the yield of the
colours; special considerations have somewhat helped up — and the ex-
pansion of our colour business has been remarkable — but we cannot
hope to maintain the profits of the last 2 or 3 years — unless we can find
some new source of profit’””’.

As well as diversification by existing enterprises, individuals
either singly or in small groups continued to be important
pioneers in the development and finance of innovations. It was
quite common for a small syndicate to finance the testing and
evaluation of a new product or process, before approaching the
public for money on the basis of an established business, though
frequently the project came to nought. In the cycle manufactur-
ing industry a small entrepreneur, with good connections, could
raise £ 10,000 for the establishment of his own firm, in the
period 1870-1914. With some widening of those involved in
providing the funds, up to £ 30,000 could be raised.'’ During
the 1890s the manufacrure of viscose in Britain was pioneered
by a small group connected by education, vicinity, family or
business, while Lanchester’s motor car experiments were backed
by two brothers who had been successfu! in the cycle industry.
The manufacture of aircraft and office equipment and the pro-
duction of films were also areas of economic activity in which
finance was obtained from individual savings supplemented by
loans from friends and relations. Sir Witliam Bass, the brewer,

' Quoted in Coleman, Courtanlds 11 pp. 27-8.

18 Cf. the sections on electrical products and motor cars.

" E.T. PoweLL, The Mechanism of the City (London 1910} p. 31; Harr1sON, Cy-
cle and Related Industries pp. 367, 441, 467; D.H. MacGregor, “Joint-Stock Com-
panies and the Risk Factor”, Economic Journal, 39 (1929} pp. 493, 500; “Present In-
vestment Opportunities”, Financial Review of Reviews June 1306, Cf. R.C. Michie,

“Qptions, Concessions, Syndicates and the Provision of Venture Capital, 1880-1913”,
Business Fistory, 23 (1981).
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for example, became heavily involved in film finance.?® Similar-
ly, Lever’s foray into the manufacture and mass marketing of
soap, at a cost of £ 27,000, was financed by withdrawals from
the family grocery business and loans from other members of
his family.?! In most areas of commercial life the initial capital
costs were 50 small that almost anyone could enter. These in-
cluded a penniless Jewish immigrant by the name of Marks who,
through re-investment and the assistance of trade and later bank
credit, and the £ 300 put in by his partner Tom Spencer, cre-
ated a retail drapery business producing profits of £ 30,000 p.a.
by 19142, Finally, backed by £ 7,000 provided by his father, an
Admiral, and the connections that his family background gave
him, Cuthbert Heath became the foremost innovator in the in-
surance world, pioneering from the 1880s, such novel policies as
burglary, loss of profits due to fire, accidental loss, loss of goods
in transit, and, particulariy, cover against hurricane and earth-
quake damage. Such was his success that the Lloyds Syndicate
he represented was producing a premium, income of c.
£ 100,000 p.a. by 1894%.

It is quite clear that throughout the nineteenth century, and
up to 1914, there were two main components to the finance of
innovation in the range of capital requirements and the ways it
was provided. Firstly, in terms of the iniual capital required
there continued to be innovations covering the whole range of
the spectrum, from the minimal needs of retail trade to the sub-
stantial requirements of electricity generation and distribution.

3 CoLEMAN, Courtanlds 11 p. 10; P.W. Kingsrorp, F.W. Lanchester (London
1960} pp. 33-4, 36; W. Fraser Ryder, The Economic History of the British Aircranft
Industry, 1903-1953 (Southampton M.Sc. 1958) p. 419, }.5. Dorray, The Roneo Story
(Lendon 1978) pp. 6-7; R. Low, Developments in the British Film Industry before
1918 (London Ph.D. 1949) Secdon lII, p. 153; R, Low, The History of the British
Film, 1906-14 (London 1948) p. 129.

M C. Wirson, The History of Unilever {(London 1954) Vol. T, pp. 30-2.

22 G. Ress, St. Michael: A History of Marks and Spencer (London 1969) pp. 6-8,
12, 26, 19-20; P. MaTHI1AS, Retailing Revolution (London 1967) p. 40

3 A. Brown, Cuthbert Heath: Maker of the Modern Lloyds of London (Newton
Abbot 1980) p. 62, 69-73, 85-7, 93.
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Secondly, though the public capital market grew in import-
ance, it was not the sole means of finance, and its significance
diminished as the level of capital needed declined. Even by 1914
the informal capital market continued to play a vital role in the
finance of innovation. Institutions had by no means replaced the
individual in the direct provision of finance for new enterprise.
What evidence there is suggests an abundance of both funds and
channels through which finance could be provided for all types
of ventures before 1914.

Generally, in British industry the capital/output rano was
rising throughout the pertod suggesting that it was not any lack
of funding that hampered the introduction of new technology at
least in established sectors.?*

II

“...as practical invention ever follows in the wake of discovery, so do
the promoters and the capitalists pursue the inventor, muluplying his
models and extending his achievements over land and sea in a thousand

profitable projects”.
R.W. Hirst, The Six Panics and Other Essays, (London 1913) p. 227

Inventive genius and the demands of the economy certainly
provided a stream of opportuniiies for the adventurous investor
during the nineteenth century.”® During the first three-quarters
of the century these were largely connected with the application
of steam power to a widening range of activities in manufactur-
ing, mining, agriculture, transport and urban services. At the
same time there were many related areas of progress, such as the

2 B. Elbaum & W. Lazonick, “An Institutional Perspective on British Decline”
i B. Elbaum & W. Lazonick (eds.), The Decline of the British Economy (Oxford,
1968 pp. 3-4 (cf. Chap. on Cotton Textiles by Lazonick p. 31); Matthew, Feinstein &
Odling-Smee, British Economic Growth pp. 354, 381-2; R.C. Floud “Britain 1860-
1914: A Survey” in R. Floud & D. McCloskey (eds.), The Economic History of Bri-
tain since 1700 (Cambridge 1981) Vol. 2 p. 16; C.H. Lee, The British Economy since
1700: A Macroeconomic Perspective (Cambridge 1986) pp. 53, 105.

% 1.G. CrOWTHER, British Scientists of the Nineteenth Century {London 1935}
p.X; Lilley, “Technological Progress" p. 211.
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widespread introduction of a public gas supply from 1812 or the
electric teiegraph from 1837.%% In contrast, the last quarter of the
century, and even the years before 1914, are often seen as some-
thing of a hiatus in technological innovation. Though new de-
velopments were taking place, especially in electric lighting and
power and the motor vehicle, they were felt to be of insufficient
weight to influence the general pattern of events. However, their
absence reflects more the tardiness of Britain’s exploitation of
these advances than any interruption to technological potential
on a world scale.?® Even in Britain, by the early twentieth cen-
tury capital investment in electrical plant and machinery was
averaging over 10 per cent of fixed capita] formation, while the
engineering industry was being transformed by the needs of the
motor car and electrical utilities.?” It is also not clear whether
the supposed ‘climacteric’ in British economic growth due to a
temporary dearth of technological advances — ever occurred at
all, let alone in which particular decade.”

Innovation depends not only on invention but also upon the
prior existence of an appropriate effective demand. There was
often a considerable lag between invention and full-scale utilisa-
tion. The possibility and means of transmitting visual pictures
by wire was under consideration and experimentation as early as

2 R.A. CuurcH, “Problems and Perspectives” in Church (ed.) Dynamics of
Victorian Business p. 11; RoLt, Victorian Engineering pp. 210, 215; DeErrY & WiL-
Liams, History of Technology p. 510; Slaven, “Shipbuilding™” in Church (ed.), Dyna-
mites of Vicrorian Business pp. 106, 112.

¥ LaNDEs, Unbound Prometheus pp. 235-7, 277; E.H. Phelps Brown & B. We-
ber, “‘Accumulation, Productivity and Distribution in the British Economy, 1870-
1938, Economic Journal 63 (1953) p. 270; D.H. Aldcroft & H.W. Richardson, The
British Economy, 1870-193% (London 1969) pp. 116-7, 147,

2 DERrY & WiLLiams, History of Technology pp. 277, 305; G.T. Jones Increasing
Return (Cambridge 1933) p. 15; Lilley; “Technological Progress™ pp. 240-1.

2 AE. Musson, The Growth of British Industry (London 1978), pp. 188, 196;
S.B. Saul. “The Engineering Industry” in D.H. ALpcrOFT (ED.), The Developrment of
British Industry and Foreign Competition, [875-1914 (London 1968) pp. 209-210.

39 D. Greasley “British Economic Growth: The Paradox of the 1880s and the
" Timing of the Climacteric™ Explorations in Economic History 23 (1968) pp. 418, 431,
438-9.
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1880, using selenium as a non-metallic conductor, but there was
no demand for such a service at that time and the projected
‘photophone’ was dropped.’’ Britain’s very success in pioneer-
ing the technological advances of the early and mid-nineteenth
century are often thought to have reduced the incentive to take
up later developments. Excellent rail, telegraph and gas net-
works and the wide-spread use of steampower, burning cheap
coal, implied that the openings for the motor car, telephone ind
electricity were more limited than in an economy that had been
less dynamic and less innovative earlier.’ However, it was only
an advanced industrial economy that both wanted and could
afford the next stage of innovations, most of which were not
close substitutes for the old. The motor car, for example, offered
a form of personal transport that, minally, was a far greater
threat to the horse than the rallway. With average money in-
comes normally substantially higher, and hours of work less, in
Britain than in other European countries, and the cost of living
lower, especially with cheap foodstuffs, Britain offered a market
second only to that of the United States by 1914.%

The number of people in Britain with an income of £ 160 or
over rose from 280,000 in 1860 to 1,190,000 in 1913, and they
represented an excellent potential market for such new products
as the motor car and electricity supply, which depended upon a
sizeable but fairly affluent clientele. Reflecting this posiuon was
the fact that Britain did possess the largest market for motor
vehicles in Europe. In 1913 there were 106,000 private cars in

' Lanoes, Unbound Promethens pp. 329, 339 C.A. Hempstead, Semiconductors,
1833-1919: An Historical Study of selentum and some related materials (Durbam
Pb.D. 1977) pp. 106, 109-10; Rosenberg, Perspectives p. 68; Derry & Williams, His-
tory of Technology p. 608.

2 Lanozs, Unbound Prometheus p. 336; Rocr, Victorian Engineering p. 271,

** E.H. Pueres BrowN, A Century of Pay (London 1968) p. 185; P. MarHias,
Retailing Revolution {London 1967} p. 13; P, O’Brien &« C. Kevper, Economic
Growth in Britain and France, 1780-1914 {London 1978} pp. 38, 67, 74, l64; T.R.
Nicholson, The Origins of the Motor Car in Britain, 1769-1881 (Lewcester Ph.D. 1979)
p.639.
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use 11 Britain compared to 91,000 in France and 60,900 in Ger-
many, while British demand for commercial vehicles far out-
stripped that of European rivals, with 103,000 in use compared
to 9,700 in, for example, Germany.** Late Victorian and Edwar-
dian Britain offered all the market opportunities of a growing
urban/industrial community in receipt of rising real incomes and
increasing leisure. Undoubtedly, certain countries improved
their own market for specific products by tariffs, subsidies, or
government purchasing. The French aircraft industry, for inst-
ance, was far larger than the British because, by 1911, the
French government had purchased 200 military aeroplanes com-
pared to the 16 acquired by the Brtish government.”®> However,
despite these exceptions the general case that the British market
was the best in Europe, remained true.

Increasingly, developments in new technology in the
nineteenth century required an intimate knowledge of science in
order to understand and cope with its growmg complex1ty, and
Britain’s technical education was poor in comparlson to that
prevailing on the continent. Musson is of the opinion that

“The voluntary education agencies of earlier years no longer sufficed
in an increasingly scientific-technological age, but a state syste, of educa-
tion, especially of technical education, was slow in developing... this lag
certainly seems to have contributed to the relatively slow development in

Britain of new mdustries such as organic chemicals, electrical engineer-

ing, internal-combustion engines aod motor vehicles, as well as new sci-
entific-technical processes in old industries.”*®

3 LenraNT, Capital Export p. 106; L. Hannan, Flectricity before Nationalisation
(London 1979) p. 9; B.R. MiTcHELL, European Historical Statistics, 1750-1970 (Lon-
don 1975) pp. 640-2; T.C. Barker, The Spread of Motor Vehicles before 1914 {circu-
lated typescript 1981} p. 4; W. Hamisu Franser, The Coming of the Mass Market
1850-1914 (London 1981) p. 23.

3% RyDER, British Aircraft Industry pp. 40, 45, 56.

% Musson, British Industry p. 157; cf. LANDES, Unbound Prometheus pp. 339,
344; ALDCROFT & RICHARDSON, British Economy pp. 147-150; CARTER & WILLIAMS,
Investment in Innovation p. 12; D.N, McCloskey & L.5. Sandberg, “From Damna-
tion To Redemption™, Explorations in Economic History 9 (1971) p. 107,
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By the first World War Germany was training three times as
many technical and university students as Britain while the Ger-
man government was spending four times as much upon its
universities.”” It does seem probable that Britain’s growing
backwardness in the chemical industry, at least, was substantial-
ly due to a shortage of well-trained chemists.”® Central govern-
ment and local authority spending on education did rise from
% 8.9m p.a. in the 1880s to £ 55.1m p.a. in 1910/13, but the sys-
tem did not meet all the needs of an advanced industrial
economy.’® However, the degree of scientific or even technical
knowledge required in the development of the new technology
was not considerable. Until well into the twentieth century
technological change remained predominantly the product of
the skilled and knowledgeable practical man, and these
abounded in British industry, with the early progress in steam,
locomotive and textile engineering.*® In" the commercial sphere
all that was required was a sound general education. Cuthbert
Heath’s venture into hurricane and earthquake insurance, for in-
stance, was based on no more than simple arithmetic and
rudimentary geography, but that was sufficient for him to
pioneer a completely new field.*! To a large extent Britain’s de-
ficiency in education arose because of her lag in developing the
new technology rather than being a cause of it. Even in areas

¥ ].P. Brown, Some Aspects of the early development of the Electric Lighting In-
dustry, 1882-1919 (Sheffield M.A. 1964) pp. 205, 228-9, 265, 322-4.

%% .]. BeER, The Emergence of the German Dye Industry (Urbana 1959) pp. 42-4;
H.W. Richardson, “The Development of the British Dyestuffs Industry before 1939,
Seottish Journal of Political Economy 9, p. 113; Musson, British Industry p. 219.

¥ B.R. MiTcHELL & P. DEANE, Abstract of British Historical Statistic (Cambridge
1962) pp. 396-9, 416-21, 423-5; W.H.B. CourT, Briish Economic History, 1870-1914
(Cambridge 1965) p. 167; W. Ashworth, “The Late Victorian Economy”’, Economica
33 (1966) pp. 28-9.

“® H.]. HABAKKUK, American and British Technology in the Nineteenth Century
(Cambridge 1967) pp. 195, 202: C.K. Harley, “Skilled Labour and the Choice of tech-
nique in Edwardian Industry”, Explorations in Economic History 11 (1974) p. 413;
Pollard & Robertson, British Shipbuilding pp. 130-145; Lee, British Economy p. 79.

‘I BrowN, Cuthbert Heath, pp. 62, 69-73, 85-7, 93,
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such as electricity and motor vehicle engineering, skills were
learnt in a trial and error fashion as the industry grew, thus a lag
at any stage created a need for training in order to catch up.** If
Britain had continued to pioneer or even maintained an equal
position, the weaknesses of the educational system would hardly
have been apparent within an industrial system where the tradi-
tion was to train their own.

It is thus clear that there continued to be numerous and size-
able opportunities for investors in the finance of innovation in
the late Vicrorian/Edwardian economy, stemming from the
realm of both supply and demand, while the level of technical
skill required did not form an insuperable barrier to entry.
Within the important established industries, such as cotton tex-
tiles, iron and steel, and shipbuilding, though opportunities
were missed they were of only marginal significance, and were
readily explained within each sector’s internal economies. They
were not, in any general sense, due to any shortage of finance.®
It would be unrealistic to expect Britain to monopolise all adv-
ances in all sectors in the more competitive environment of the
late nineteenth century onwards. She did not do that even in
early or mid-century. Nevertheless, even when all allowances
are made there remain two key areas of the economy in which
Britain experienced a significant lag behind progress in other in-
dustrial nations, notably electricity and motor vehicles.

It is these two sectors which are usually referred to when
any examples are sought regarding Britain’s technological back-

2 H.C. Passer, The Electrical Manunfacturers, 1875-1900 (Cambridge, Mass.
1953) pp. 360-1; G. Maxey, “The Mortor Industry” in P.L. Coox s« R. COHEN (eds.),
Effects of Mergers (London 1958) p. 355.

¥ HasarKUK, American and British Technology p. 220; L.G. SanBErG, Lan-
cashire in Decline (Columbus 1974) p. 54; D.N. McCLoskeY, Economic Maturity and
Entreprenenrial Decline: British fron and Steel, 1870-1913 (Cambridge, Mass. 1973)
pp- 15, 126-7; PoLLarD & ROBERTSON, British Shipbuilding pp. 29, 73, 82, 86, 129:
MaTHIAS Industrial Nation p. 420; A]. Taylor, “The Economy” in 5. Nowell-Smith,
- Edwardian England (London 1964) p. 137; Cotirell, Industrial Finance p. 180; Matth-
ews, Feinstein & Qdling-Smees, British Economic Growth p. 449; Lee, Brizish Eco-
norry pp. 84, 88.
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wardness compared to other advanced industrial economies in

the 1870-1914 period.** As Weiner put it in 1981, when trying
to explain Britain’s industrial decline.

“Insufficient {ong-term investment hobbled productivity growth,

which in turn made such investment ever less attractive and so on in a

downward spiral. Particularly hurt were the new electrical equipment

and automobile industries, two of the industries of the second industrial

revolution”. *?

Shorn of the complaint about insufficient capital deepening
in manufacturing industry by the statistical evidence of Matth-
ew, Feinstein & Odling-Smee, the argument rests heavily on the
backwardness of the two industries of electricity and motor
vehicle manufacture. This makes it imperative to try and under-
stand why these two areas were slower to advance in Britain
than elsewhere, in order to discover whether they were both
symptoms of a general malaise or the products of peculiar and
individual circumstances. Certainly their backwardness cannot
be easily explained by reference to market conditions, skills
shortage, or other easily identifiable conditions. Whether it was
due to capital market imperfections and/or investor reluctance
remains to be ascertained.

One cannot believe that investors were unaware of the
opportunities existing in such fields as motor vehicles and elec-
tricity, for contemporary comment foresaw a great future for
both at an early stage. Henderson, writing in 1878/9 noted that

“Besides the new countries that are being opened up as 1 field for the

employment of capital, there are also signs of the multiplication of new

and vast scientific forces, such as the electic light, for instance, which will
probably lead to an immense development of enterprise”.*¢

* MatrHEws, FEINSTEIN & ODLING-SMEE, British Economic Growth pp. 400, 451,
536, 539; OrcuzeT, Victorian Economy p. 382; L.G. Sandberg “The Entrepreneur
and Technological Change” in Flad & McCloskey (eds.) Economic History of Britain
in p. 110; LEE, British Economy pp. 90-91; KENNEDY, [ndustrial Structure p. 139-141.

* 1.5. Henperson, “Commercizl and Financial England”, in T.H.S. Escott, Eng-
land: Its Peaple, Polity, and Pursuits {London 1879) Vol. I, p. 216.

“* A.R. Hart, The London Capital Marker and Australia, 1870-1914 (Canberra
1963) pp. 13, 16; A.K. Cairncross, Home and Foreign [nvestment, 1870-1913 (Cam-
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Amudst the general euphoria it is unlikely that the investor
would have remained in ignorance. Again, it cannot be claimed
that the finance for such projects was lacking in Britain. High
per capita incomes, and their unequal distribution, encouraged
savings and this was reflected, for example, in the amount in-
vested overseas which rose form¢. £ 1.3b in 1875 0 ¢. £3.8b in
1913.% Consequently, the finance for innovation was available
and there was a general acknowledgement of both the existence
and the potential of opportunities in major innovations. Also,
though many innovations brought little financial reward to their
pioneers, there was always the example of those individuals or
firms who had become wealthy through the introduction of
some novel technique, product or process, Perkin in dyestuffs
and Armstrong in hydraulic power, were both able to retire ear-
ly and in luxury, while Courtauld’s profits rose from 3 per cent
p.a. in 1907 to 50 per cent p.a. in 1912 due to rayon
production.*® With examples such as these, innovations in
motor cars and electricity should have held great attractions for
investors. As Powell observed in 1910,

“The investor cannot be prevented from taking risks. In a very real

sense the progress of the world depends, as human society is at present
organised, upon his willingness to take them.*’

However, in the case of both electricity and motor vehicles
most British investors were either unwilling to take the risk or

bridge 1953) pp. 87, 231; L. Soltow, “Leng-run Changes in British Income Inequaliry”,
Economuc History Review 21 (1968} p. 21); ].A. Hosson, The Economic Interpretation of
Investment (London 1911) pp. 37, 39; C.K. Hosson The Export of Capital (London
1914) p. 25; M.G. MuLnaLL, Industries and Wealth of Nations (London 1896) p. 100.

* A.R.HaLL, The London Capital Market and Australia, 1870-1914 (Canberra 1963),
pp. 13, 16; A K. Carvcross, Home and Foreign Investment, [870-1913 (Cambridge
1953), pp. 87, 231; L. Sortow, “Long-Run Changes in British Income Inequality”, Eco-
nortic History Review . (1968) p. 21; [.A. Hosson, The Economic Interpretation of In-
vestment (London 1911}, pp. 37, 39; C.K. Hoeson, The Export of Capital (London
1914), p. 25;:M.G. MuLHALL, [ndustries and Wealth of Natiors (London 1896), p. 100.

¢ DERRY & WiLLIAMS, History of Technology pp. 543-4; Rovt, Victorian Engineering
p. 126; CoLEman, Courtanids [T p, 60.

“ Powes, Mechanism of the City p. 155.
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something prevented them from doing so. In the next two sec-
tions the circumstances surrounding the finance of these two in-
novations will be investigated in the hope of finding out the
reasons for the relucrance.

II1

“The worried manufacturers blame the capitalists for not finding
money, the men of science declaim against the manufacturers for not
doing pioneer work,..., and the educationists scold everybody for not
building more technical schools. On the other hand, capitalists are
blamed for over capitalising because dividends are small, and the men of
science are told that they do not know anything except theory, and are
of no real use in the workshops. The truth is all are placed in unfavour-
able conditions. At every stage promoters are thwarted by Parliament,
by municipalities, by chaotic survivals from legislation passed before
electric power was heard of, and by an equally chaotic overlapping of
different jurisdictions.”

Times, 20 QOct. 1906
In financial terms there were two distinct components within

the electrical industry. The production and distribution of elec-
tricity involved very large initial capital requirements in order to
provide the generating plant, transmission lines, transformer sta-
tions and basic installation. As early as 1901/2, £ 27.9m had
been expended on electricity supply alone and this had risen to
£ 66.5, by 1913/14. In contrast, the manufacture of electrical
equipment did not require substantial amounts of initial capital,
while expansion could be financed through re-investment and
credit, once profits were being generated. However, the success
of the manufacturing branch was very dependent upon the
growth and performance of the supply industry, as the marker
for electrical equipment before 1914 was not a mass consumer
one but derived from the use of electricity in public lighting and
transport or in industry and mining. If the supply industry grew
slowly so would the business of the equipment manufacturers.”

5 S, Judek, The Development of the Electricity Supply Industry in Great Britain
(Edin. Ph.D, 1947} Vol. II, p. 127, Vol. I, pp. 269, 295; E.C.R. ByatT, The British
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Thus, within this one field is encapsulated the two extremes in-
volved in financing technological innovations and, in interna-
tional terms, Britain lagged in both. Britain’s electricity supply
was inferior to Germany by World War One while its electrical
manufacturing industry was only half the size, by value of
output.”’ Clearly something was wrong.

The possibilities of using electricity had long existed in the
nineteenth century, though its utility had been severely curtailed
when the battery was the only source of current. With the in-
corporation of electro-magnets in the generator in the mid-
1860s, which occurred simultaneously in Britain, Germany and
the United States, it became feasible to provide electric current
on a large scale and at 2 competitive price. The rapid expansion
of arc and then incandescent lighting resulted from this develop-
ment. At this stage Britain was well up with her competitors.
The incandescent lamp, for example, was invented almost simul-
taneously by Swan in Britain and Edison in the United States.”?
In addition, the investing pubiic appeared eager and able to
supply all the finance that might be required. During the early
1880s there was a sustained burst of speculative activity in elec-
trical undertakings, with numerous companies being formed to
develop both arc and incandescent lighting systems and to pro-
vide a public supply of electricity. Between 1880 and 1882, a
total of 142 electrical companies were established with an est-
mated paid-up capital of £ 23m. In electricity supply alone
£ 16m was provided by 1883. Most of this capital was obtained

Electrical Industry, 1875-1914 (Oxford 1979) p. 5; H.H. BaLLi, The Organisation of
Electricity Supply in Great Britain (London 1946) p. 15; E.C.R. Byar, “Electrical
Products’” in Alderoft (ed.), British Industry and Foreign Competition p. 240; ].D.
ScoTT, Siemens Brothers, 1858-1958 (London 1958) pp. 76-7, 169.

SU L anpEs, Unbound Promethexs p. 290; Hannan, Eleciricity before Nationalisa-
tion p. 37; Jupex, Electricity Supply Industry Il p. 74, 1 p. 347; BaLLin, Organisation
of Electricity p. 37,

52 Dasser, Electrical Manufacturers p. 12; Jupek, Electricity Supply Industry 1 p.
40; Lilley, “Technological Progress” p. 242; Brown, Electric Lighting Industry pp. 3+
5; A.G. WavyTe, The Electrical Industry: Lighting, Traction and Power (London

1904) p. 23.
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from local shareholders who could expect to benefit directly
from the service, and was raised in the normal way of a publicly
or privately circulated ‘prospectus’ and the operations of stock-
brokers, bankers, and other intermediaries.”> Undoubtedly, in-
vestors were well aware of the potential of electricity, as well as
the considerable risks involved in proving the commercial worth
of the technology. This early exuberance among investors was,
in fact, harshly punished as much of the capital invested was lost
— half in the case of the electricity supply companies.>*

It was after this flourish of financial enthusiasm that the Brit-
ish electricity supply industry began to fall behind its main riv-
als, especially the United States and Germany. After the numer-
ous failures it was only to be expected that investors would
avoid the industry for some time, but this was only 2 temporary
reaction common to other activities at various times, such as
domestic railways or overseas investment. By the late 1880s con-
fidence was returning with a few new concerns appearing in
1887/8, and there were occasional flourishes of enthusiasm for
electricity right up to 1914, However, there was never again the
degree of investor participation as experienced in the early
1880s, though the varied individuals and institutions of the
capital market were closely involved in the financing of the
industry.>> For example, in 1907 a group of Edinburgh solicitors
and accountants, backed by their individual and institutional

53 HaNNAH, Electricity before Nationalisation pp. 5-6, 43; BALLIN Organisation of
Electricity p. 6; BYATT, British Electrical Industry pp. 7, 188; Jupek, Eleanaty Supply
Industry 1 pp. 37-8; AYRES, New Capital Issues p. 44; W.J. READER, A House in the
City (London 1979) pp. 98-100; A. Essex-Crosby, Joint Stock Companies in Great
Britain, 1890-1930 (London M.Com. 1938) pp. 23, 220-3,

 Investor’s Monthly Manual (1.M.M.) 27 May 1882, 29 July 1882; Philips’ Inves-
tors’ Manual (London 1887) p. 199; H.O. O’'Hacan, Leaves from my Life (London
1929) I, p. 118; HannaR, Electricity before Nationalisation p. 6; Jupex, Electricity
Supply Industry I pp. 37-8, 165.

35 MM, 30 Nov. 1897; Lapy WaNTAGE, Lord Wasntage: A Memoir (London
1907) pp. 304-5; AYRres, New Capital Issues p. 44; RoL1, Victorian Engineering pp.
235, 228; HanNan, Electricity before Nationalisation pp. 11, 43; BYaTT, British Elec-
trical Industry p. 101; BrowN, Electric Lighting Indusiry p. 913 Jupex, Elearical
Supply Industry p. 165; READER, House in the City pp. 98-100.
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clients, provided 2 total of € 140,000 to invest in a small num-
ber of new electric traction and power companies. A number of
the purchases turned out to be disastrous and the debenture-
holders had to wait until 1918 before getting their money back,
while the shareholders lost all of their capital ®

The problem was that after 1882, the legislative conditions
under which the Britush electricity supply industry operated
actively discouraged investment. With the object of controlling
the random proliferation of electrical undertakings, and their
need for rights of way for their transmission lines, the govern-
ment legislated for the industry in 1882. The Act that was pas-
sed not only provided for maximum prices but also allowed the
purchase of private undertakings by local authorities at wrirten-
down value after 21 years. This threat was a real one with the
extensive municipalisation of other urban services, and was a se-
rious impediment to an industry that looked to repay its high
initial capital requirements over a long life. However, the threat
of municipal take-over, with little compensation, was largely re-
moved in 1888, when the time period was extended to 42 years.
Neverthless, a major restriction of growing magnitude re-
mained, namely the limitation of each company’s operations to
the area under the control of a single local authoriry.>”
This legislation was of little consequence when the low pressure
d.c. system prevailed, for its high cost of transmission confined
it to small areas. Even by the late 1880s, thought, the a.c. system
was operational and this needed, for efficient running, large cen-
tral power stations serving extensive areas through high pressure
transmission lines. The introduction of this system, and the
cheap electricity it offered, was delayed and impeded by the ex-

%6 Electrical Securities Trust: Annsal Report 23 Sept. 1907, 14 Nov. 1918; Circu-
lars 3 May 1909, 12 May 1910; Minutes § July 1907-25 Sept. 1907.

7 Hannan, Electricity before Nationalisation pp. 5-6; Barun, Organisation of
Electricity p. 12; BRown, Electric Lighting Industry pp. 23-8; JuDEk, Electricity Supp-
& Industry p. 78; E. GARCKE, The Progress of Electrical Enterprise {London 1907) pp.
13-17; WryrE, Electrical Industry, p. 22.
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isting legislation and the obstruction of local authorities. In
London, for example, 2 company with strong financial backing
was formed with the object of supplying the cty’s electricity
from three large generating stations, but this plan was blocked
by the various London local authorities. London continued to
be supplied with electricity from 66 generating stations, with an
average size of only 3,000 h.p., controlled by 72 authorities.
Comparable cities in Europe or the United States had single
generating stations of up to 70,000 h.p. Legislation was passed
enabling power companies to be formed which could operate
over a wide area, but this was circumscribed by local authorities’
ability to exclude themselves, thus tending to leave the com-
panies with the less remunerative rural areas.”®

Essentially, the legislation gave control of electricity supply
to the very people who had a vested interest in slowing down
and limiting development, namely the local or municipal author-
ities. By the 1880s these authorities already owned much of the
country’s gas supply and had no wish to see a competitor des-
troy their investment. Thus, they either restricted the expansion
of privately financed electric utilities or sought to provide their
own facility. However, whereas gas could be economically sup-
plied over a limited geographic area, electricity increasingly
could not, and most authorities were unwilling to submerge
their interests and accept a large central power station serving
many districts. Where this did take place, such as the North-
East of England, the cost of electricity by 1914 was less than a
quarter than that of London, where extreme fragmentation
prevailed.>® Generally, with regard to the relationship between

5% Passer, Electrical Manufacturers p. 336; Hannag, Electricity before Nationa-
lisation pp. 31-2, 44-6, 51; BALLIN, QOrganisation of Electricity pp. 11, 21, 32, 71, 94;
Brown, Electric Lighting Industry p. 152; Junexk, Electricicy Supply Industry 1, pp. 42,.
75,79, 116; RoLt, Victorian Engineering p. 230.

% Hannan, Electricity before Nationalisation pp. 32, 39, 48; BaLLin, Organisa-
tion of Electricity p. 32, 94; Byatr, British Electrical Industry p. 209; JuDEK, Electric-
ity Supply Industry pp. 47, 54-5, 75. For a somewhat contrary view see L. Hannah,
“Public Policy and the Advent of large-scale Technology: the case of electricity sepp-

513




Ranald Michie

electricity supply and the attitude of local government Falkus
concluded in 1977 that,
“... the fact remains that the municipalities were on the whole a con-

servative force, reluctant to embark on large-scale investments in elec-
tricity, yet jealous of private enterprise in the field.”*

The result of this intervention was that Britain failed to make
full use of electric light and power either because it was not
quickly and readily available or because it remained costly in
terms of alternatives such as coal and gas. In international terms
Britain slowly lost the advantage of being a country where ener-
gy was cheap. At the same time the changes in industrial prac-
tices and the productivity gains that came from the use of elec-
tricity were both delayed and dampened. The limited mecha-
nisation in British coalmines, the weakness in electro-chemicals
and electrolytic production, the limited introduction of electric
motors in manufacturing, and the restricted use of electricity in
transportation can all be blamed, to a varying degree, on the
obstacles placed on electrical generation, distribution and pric-
ing by local authorities, with detrimental consequences for the
economy as a whole in the long run.®!

Despite the legislative barriers erected against private entry
into electricity supply there were investors who continued to
try. The London Electricity Supply Corporation, for example,
was formed in 1887 with a capital of £ 535,000, subscribed pri-
vately by a close group of 28 people, with the aim of supplying

ly in the U.S.A., Germany and Britain” in N. Horn & ]. Kocka {eds.), Formation of
the Big Enterprises in the 19 th and early 20th centuries (Gottingen 1979) pp. 579-80,
584-6.

% M. Farkus, "The Development of Municipal Trading in the Nineteenth Cen-
tury” Business History 19 (1977) p. 158.

6 M.S. COTTERILL, The Scottish Gas Industry up to 1914 (Strathclyde Ph.D.
1976} pp. 1, 304; Jupex, Eleariaty Supply Industry 1 p. 347; BaLuin, Organisation of
Electricity p. 38; HABAKKUK, American and British Technology p. 200; Lilley, “Tech-
nological Progress’” p. 239; Derry & Williams, History of Technology p. 5513
ALDCROFT & RICHARDSON, British Economy, p. 165; H.W. RicHarpson, “Chemic-
als” in Aldcroft (ed.), British Industry and Foreign Competition p. 279; WHYTE, Elec-
trical Industry pp. 29, 140-4.
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all London’s electricity from one huge power station located on
the Thames and close to the supply of coal. A London merchant
banker, R.H. Benson, who was loosely connected with the com-
pany, reminisced in 1907 that “Extravagant estimates were
formed of the profits that lay before the company, and to many
of the shareholders it seemed that an E] Dorado had opened at
their feer.””®? However, there were technical difficulties with the
turbine generators installed by Ferranti while the legislaton,
maintaining local electricy supply monopolies, destroyed the
Company’s prospect of a wide distribution network served by a
central plant and achieving substantial economies of scale. By
1898 the managing director, R.S. Bain, was bemoaning the posi-
tion of the company.
“This company being the pioneer of all the other companies in Lon-
don, had to take upoen its shoulders the whole of the experimental cost of
developing the industry, with the result that the company’s experience

has cost it a large part of its paid-up capirtal, and our shareholders have
up to the present never received any dividend.”**

No dividend was paid until 1905, 18 years after the company
was formed. Nevertheless, the company was kept afloat by its
shareholders, especially Lord Wantage, in the hope that it would
become successful once the technical problems were overcome
and a large supply business had been built up. Wantage, for nst-
ance, became the largest shareholder and provided a further
£ 170,000 by ways of loans.®* These were hardly the actions of a
reluctant or risk-averse investor.

Thus, under the most trying of circumstances the finance
was available from public and private sources for technological
innovation invelving considerable risk and real losses. The prob-

2 R H. BensoN, “Episodes of business and finance” in Lady Wantage, Lord

Wantage: A Memoir (London 1907) pp. 304-5.

3 Finance, 25 June 1898, N
* Benson, “Episodes of business” pp. 304-12; Hannah, Electricity before

Nationalisation p. 11; Byatr, British Electrical Industry p. 101; Broww, Elecric
Lighting Industry pp. 91, 98; Rovur, Victorian Engineerimg p. 223.
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len was, as Benson so aptly noted “The Electric Lighting Act of
1882 had driven too hard a bargain with private enterprise, and
few... had been willing to risk capical under those conditions.””*?
The British Electric Traction Company, for example, had been
formed n 1896 to invest in and promote electric tramway and
allied undertakings in Britain. By 1902 its paid-up capital, pro-
vided by ¢. 2,000 investors, totalled £ 2.8m, of which at least
£ 100,000 was invested in government securities as a reserve.
However, both its areas of main operation in Britain, electric
traction and electric power, were so hindered by local and cen-
tral government legislation that it began investing its surplus
funds overseas, especially in New Zealand and India where it
had placed £ 490,000 in two tramway subsidiaries by 1907.%
Rivers Wilson, the Chairman, made the company’s position
clear to the shareholders at the Annual General Meeting in 1911.
“.. It is not easy to find in this country investments for capital to
yield an industrial return, and we have great difficuity ac the present time
in profitably employing our surplus cash resources, because we are de-
termined not to extend the business of electrical enterprise in this coun-

try unless and until we can secure better treatment and better prospects
of making an industrial profit than is the case at present.”®’

The Company possessed both the resources and the inclina-
tion to invest in British electrical utilities but was disinclined o
do so solely because of the existing legislation.

A related piece of legislation, the Tramway Act of 1870,
slowed down considerably the electrification of Britain’s tram-
way systems, and thus delayed the appearance of a major
domestic market both for electrical power and electrical equip-
‘ment. By this Act, local authorities leased the right to run tram-
ways, along the public highway, to private companies, but they

%5 Benson, “Episodes of business™ p. 305.

% British Electric Traction Co.: Annwual Report, 14 Dec. 1896, 18 June 1900, 16
June 1902; 27 June 1907; Derry & Williams, History of Technology p. 387.

7 B.E.T. Annual Report, 15 June 1911. Cf B.ET. Report of the Directors, 31
March 1911.
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retained the right to purchase these undertakings after 21 years
at scrap valuation, with no payment for goodwill or earning
capacity. Consequently, as the end of these leases approached,
the tramway companies ran down their capital expenditure, in
case their franchises were not renewed. Unfortunately, the
period when most of these leases were nearing termination was
also the time when electrical power was being applied to the
tramway system in place of horses or steam traction. With elec-
trification involving at least 2 doubling of expenditure per mile,
tramway companies were neither willing nor able to raise the
large sums of capital required, until they had a security of tenure
sufficient to justify the cost. Even 21 years was considered poss-
ibly too short a time in which to obtain the full return for the
capital invested and the risks taken. Thus, while tramway elec-
trification was proceeding apace in the United States, and later
Continental Europe, in the 1880s and 1890s, it was largely de-
layed in Britain until after 1900, when either the leases had been
renewed or the local authorities had taken over the network. By
that time American and continental manufacturers were well
placed to satisfy equipment needs.%®

The manufacture of electrical equipment presented few entry
difficulties to any person or firm with an engineering back-
ground and a moderate amount of capital. Ferranti, for example,
began in 1883 by making electric meters in a small workshop,
Crompton by producing dynamos, while Royce and a partner
started in 1884, with a capital of £ 75, by manufacturing electric
beil sets, lampholders, switches, fuses and registering instru-
ments. Success and profitability, plus the assistance of {riends
and relatives, financed further growth. A number of established
engineering firms also added electrical goods to their product

58 1.P. Mcxray, Tramways and Trolleys: The Rise of Urban Mass Transport in
Europe (Princeton 1976) pp. 40, 61, 63, 67, 71, 73, 168-170, 178, 184, 243; Barker
& Robbins, London Transport I, pp. 268, 297-9, 11, pp. 27, 35; Hannah, Public Poli-
¢y”, p. 580; Garcke, Electrical Enterprise pp. 8, 12, 51; WHyTE, Electrical Industry
pp. 69-70, 93.
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range, such as the textile machinery concern of Mather & Platr,
who produced dynamos from 1883 onwards, and the Birming-
ham hydraulic engineering enterprise, Tangyes, who began mak-
ing 2 range of electrical equipment in the 1890s.%” However the
prospects of all these concerns was blighted by the difficulties of
the elctricity supply industry and major users such as electric
traction, upon which they were dependent. The profits, for ex-
ample, of publicly quoted electrical manufacturing concerns fell
by over half between 1899 and 1907 before beginning a slow re-
covery up to 1913. Nevertheless, despite the difficulties, electric-
al manufacturers continued to make successful appeals to the
capital market.”® It is thus evident that the backwardness of Bri-
tain’s electrical supply and manufacturing industry dates from
the legislation of 1882 onwards, though, according to Garcke,
blame was soon placed elsewhere.

“As the public sees only the effect of this delay, and does not
appreciate the underlying causes, it continues to attribute to lack of en-
terprise a situation which is created and dominated by antiquated legisla-
tion, framed, not to encourage, but to restrict in various ways the natural

advance of electrical distribution in the direction of cheapness, efficiency,
and general adoption.””!

v

“No further explanation or excuse is required to show why Great Britain
failed for many years to take a foremost place in what is, beyond ques-
tion, one of the greatest engineering movements in modern history. The
ground which was lost to this country in the early days of the develop-
ment of the modern motor car has been hard to regamn, and it is only
within the last two or three years that England can claim to have taken a

* I, Lroyp, Rolls-Royce: The Growth of a firm (London 1978) pp. 3-4; R.E.
WATERHOUSE, A Hundred Years of Engineering Craftsmanship: Tangypes Ltd., 1857-
1957 (Birmingham 1957) p. 52; Rovr, Victorian Engineering p. 222, 227; BROWN,
Eleatric Lighting Industry p. 453.

® AvRres, New Capital Issues p. 36, 44; Byartt, “Electrical Products” in Alderoft
(ed.), British Industry and Foreign Competition p. 261; Scott, Siemens pp. 76-7; BYatT
British Flectrical Industry p. 7; ALDCROFT & RICHARDSON, British Economy p. 165.

" GARCKE, Electrical Enterprise p. 32,
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foremost place in motor car design and construction, and to have become
a great central mart for the trade in motor vehicles.”

W.E. Hooper, The Motor Car in the first decade of the Twentieth
Century (London, 1908) p. 40.

Though the motor car industry came to require vast inputs
of capital its initial needs were fairly limited, and certainly with-
in the means of the affluent in late Victorian and Edwardian
society. Consequently, the industry provides an excellent case a
study of an innovation that was not dependent upon the public
capital market for venture finance, but relied on the savings of
its pioneers and their contacts, assisted by trade and bank credir
and the generation of profits for re-investment. Only when the
enterprise was well-established need there have been an
approach to the market for futher funds, and by then a track-
record had been created. Here again, though, Britain lagged be-
hind major competitors in Europe and North America.”? This
backwardness is somewhat surprising as Britain was a pioneer of
mechanical road vehicles in the mid-nineteenth century, in the
form of steam traction engines. However, legislation passed in
the 1860s etfectively stopped all developments. The Locomotive
Acts of 1861 and 1865 restricted ail mechanical vehicles, using
the public highway, to a speed of 4 m.p.h. and required each
vehicle to carry a crew of two, plus a third, who had to walk
twenty yards in front giving warning by means of a red flag. In
1878 the red flag provision was made optional but the speed res-
trictions remained. These regulations were largely in force unul
1896 and were rigorously policed, with the consequence that
road vehicle experimentation in Britain almost ceased complete-
ly. Weight restriction, which were not amended until 1904,
further restricted progress in commercial vehicles. Tangyes, for
example, abandoned their attempts to develop a viable road

72 HaBARKUK, American and British Technology p. 202; MATHIAS, Industrial Na-
tion p. 424; Maxcy, "Motor Industry’ pp. 355-6; ]. Foreman-Peck, “The effect of mar-
ket failure on the British Motor Car Industry before 19397, Explorations in Econgmic
History 18 (1981) pp. 284, 286-7.
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transport vehicle, while F.W. Lanchester, a pioneer of the'mod-
ern British motor industry, was forced to give his engine its
trials in 2 motor launch on the Thames in 1893. Prohibitive leg-
islation of this description was sufficient to discourage all bur
the bravest of endeavours. Demand from India, and use res-
tricted to private estates, provided an outlet and so there was
some experimentation, and production did continue. In con-
trast, France was relatively free from restrictive legislation on
motor vehicles and 1t was that country that became the largest
manufacturer of automobiles in Europe.”.

Sufficient scope for the growth of a British motor vehicle
manufacturing industry did not come until the repeal of the
‘Red Flag’ legislation in 1896, and the substitution of a speed
limit of 12 m.p.h.. Unfortunately, by that time considerable
advances had been made in both Europe and the United States,
where there had not been similar restrictions, so the the British
industry was in the position of having to catch up on its rivals.
Despite these developments elsewhere, there remained consider-
able uncertainty over the type of motor vehicle that would pre-
vail with, in power alone, steam, electric batteries, oil and pet-
rol, all being considered possibilities until at least 1902.7* Never-
theless, the years after 1896 saw a flurry of hopeful entrants into
the industry. Numerous established engineering firms producing

73 Rovrt, Victorian Engineering p. 107; Derry & WiLLtams, History of Technology
p- 388, Maxcy, "Motor Industry’ p. 355; T.R. NicHoLson, The Birth of the British
Motor Car, 1769-1897 (London 1982) Vol. 2 pp. 291, 304, 313; A. Du Cross, Wheels
of Fortune: A Salute to Pigneers (London 1938) pp. 11, 188; P.W. KinesForp, F.W.
Lanchester (London 1960) pp. 33, 35, 63: WaterHOuUsE, Tangyes Ltd p. 28; W.
Prowpen, The Motor Car and Politics, 1896-1570 (London 1971} p. 22; Barker &
Rebbins, London Transport 11, pp. 119, 126; G.L. TurnBULL, Traffic and Transport:
An Ecanomic History of Pickfords (London 1979) p. 149; [.5. Moore, The Engineer-
ing History of the Motor Industry in Northern Ireland (Belfast M.Sc. 1978) pp. 8-5,
18; W.E. Hoorer, The Motor Car in the First Decade of the Twentieth Century
(London 1908) pp. 27-8, 35-6; NicHoLson, Origins of the Motor Car pp. 63, 69, 167,
176, 214, 222, 228, 248, 360, 397, 470, 474, 488, 491, 509, 511, 513, 544, 563, 618, 636-7.

M Court, British Economic History pp. 151-2; Maxcy, “Motor Industey” p. 356;
MooRE, Engineering History p. 100.
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anything from traction engines, textile machinery and cake-
mixing machines to sheep-shearing equipment and bicycles
started manufacturing either whole vehicles or components.
Once the Boer War ended armament firms faced spare capacity
and many saw the production of motor vehicles as a suitable
alternative for their plant, capital and labour force. Firms such
as Vickers, Kynoch, Armstrong, Palmers, Hotchiss and Beard- -
more all entered the industry about that time. When M. §.
Napier, for example, inherited the ailing engineering business of
D. Napier & Son in 1895, he cast around for new but related
openings and, after experimenting with the production of
machine tools for the cycle industry, he eventually concentrated
upon motor car manufacture in 1898-9. The prior experience of
many firms in general engineering ensured that there was little
novelty attached to the manufacture of motor vehicles, except
the end product itsefy.”

These established engineering firms financed motor vehicle
developments by funds taken from other branches of their acti-
vittes. Armstrong Whitworth, for instance, invested over
£ 80,000 in their motor car subsidiary between 1902 and 1913, as
well as underwriting its cumulative losses of £ 65,000. The pat-
tern of events was similar at Vickers, where they attempted to
develop both the Wolseley and Siddeley cars. Illustrative of the
effect this diversion of funds could have on the firm’s main busi-
ness was Joseph Lucas & Son, whose profits declined from

75 Musson, British Industry p. 190; CotrrELL, [ndustry Finance p. 176; Maxcy,
"Motor Industry’ p. 355; RoLr, Victorian Engineering p. 113; WELLWORTHY, The
 First Fifty Years (Lymington 1969) p. 16; C. Trebilcock, “Spin-off in British Econo-
mic History: Armaments and Industry, 1760-1914", Economic History Review 22
(1969) p. 486; HarRisON, Cycle and Related Industries p. 352; MoORE, Engineering
History pp. 65-7, 215; R.G.A. CHESTERMAN, Local Taxation and the Motor Car in
Cheshire, 1888-1978 {Cheste 1978) pp. 9-10; R. CHurcH, Herbert Austin: The British
Motor Car Industry to 1941 {London 1979) pp. 5, 10-11; T.J. Byres, The Scottish
Economy during the *Great Depression’, 1873-1896 (Glasgow B. Litt. 1963) p. €31;
H. Nocrowrps, Lxcas: The First Hundred Years (Newton Abbot 1976} pp. 105, 113,
115; C. WiLsoN & W. Reaper, Men and Machines: A History of D. Napier & Son,
Engineers, Ltd., 1808-1958 (London 1958) pp. 59, 67.
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£ 27,129 in 1898 to £ 11,09 in 1902, due to heavy spending on the
development of motor accessory manufacture in order to sup-
plement their existing bicycle trade.”

An example of the whole process, the capital involved, the
risks taken, and the perseverance needed, is the British Electric
Traction Company’s involvement in the manufacture and run-
ning of road vehicles. As early as 1904 they wrote off £ 10,607,
with Rivers Wilson explaining why.

“It arises mainly out of the experiments which we have thought it
advisable to make in connection with the new motor haulage industry. It
is necessary, having regard to our large interest in traction undertakings,
that we should watch carefully all new developments, and be prepared to
adopt any methods of traction which offer advantages over those at pre-
sent employed, both for conveyance of passengers and of goods, and for
these reasons we have made sundry investments and experiments in con-
nection with motor haulage vehicles and motor omaibuses, and the
whole of the expenses incurred have been written off.””

This was not the end of the master, for B.E.T. formed a sub-
sidiary, in conjunction with its assoclate company, the Brush
Electrical Engineering Co., to manufacture and run motor
omnibuses. By 1914, B.E.T., along with Brush, had provided c.
£ 200,000 from their own internal resources to provide omnibus
services outside London, while another associated enterprise,
the London General Omnibus Co., did likewise within
the metropolis. In addition, a further £ 100,000 had been in-
vested by B.E.T. and Brush in the development of suitable
motor vehicles. Despite the early failure of their involvement,
B.E.T. continued to finance innovation as they had a firm belief
in the eventual success of motor vehicles, and had the financial

7 Some Investment Decisions of Sir W.G. Armstrong, Whitworth & Co. Ltd,,
1900-1914", Business History 17 (1975) pp- 150-168; C. TreriLcock, The Vickers
Brothers: Armaments and Enterprise, 1854-1914 (London 1977) pp. 39-40; A.
RICHARDSON, Vickers Sons & Maxim Ltd. (London 1902) pp. 178-9; Church, “Prob-
lerns and Perspectives” pp. 11, 13; NockoLos, Lucas pp. 117-8, 120.

77 B.E.T. Annual Reporz, 11 July 1904.
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strength, from their established traction enterprises, to back that
belief.”®

Much of the pioneer work, however, took place outside
these established firms and was financed through the personal
contacts of the mainly middle-class personnel involved. Napier,
for example, was aided by his mother while his partner, S.F.
Edge, was supported by his immediate employer in the Dunlop
Tyre Company, Harvey Du Cross, who had made a fortune
from the conversion of that firm into a public concern. By 1906,
£ 32,600 had been spent on Napier's Acton car-engine plant
and the firm’s profits had risen to £ 13,206 p.a.. F.W. Lanches-
ter’s attempts to develop a new motor car during the 1890s were
financed from his own savings and by the financial support of a
few people who had already been successful in the bicycle in-
dustry. Numerous other concerns, such as Rolls-Royce and Au-
stins were also indebted to individual contacts for the finance
needed to begin production, being, in their case, respectively
A.H. Briggs, a wealthy Bradford woollen manufacturer, and
Frank Keyser, a Sheffield steel producer. There appeared to be
no shortage of wealthy backers willing to provide all or part of
the venture capital needed to begin motor vehicle production.”
Once begun, the growth of profits supplemented by credit and
mortgage loans, was sufficient to finance steady expansion. Even

78 B.E.T. Annual Report, 24 July 1905, 27 June 1907, 20 Jure 1912, 10 June 1913,
.18 June 1914; Report of Directors and Statement of Accounts, 31 March 1904; 31
March 1906, 31 March 1907, 31 March 1908; 31 March 1912, 31 March 1913, 31
March 1914,

7? WiLsoN & Reaper, Men and Machines pp. 67, 71, 79-80, 83; Lroyp, Rolls-
Royce pp. 8, 11-14, 18; Church, “Problems and Perspective” pp. 17-18; Kingsrorp,
Lanchester pp. 33-45; Du Cross, Wheels of Fortune pp. 81-2, 123; R.J. Overy, Wil-
Ham Morris, Viscount Nuffield (London 1976) p. {1; P.W.S, Anprews « G.E. Brun-
NER, The Life of Lord Nuffield (Oxford 1955) p. 67; W.]. REaDER, The Weir Group:
A Centenary History (London 1971) pp. 48-57; ].M. Laux, In First Gear: The French
Automobile Industry to 1914 (Liverpool 1976} p. 102; S.B. Saut. “THE Moror IN-
'DUSTRY IN BRITAIN TO 1914", Bustness Fistory 4 (1962) pp. 27-8; MooRrE, Engineer-
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tries pp.367-8, 467.
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when additional funds were required for a major investment
programme, there appeared to be no difficulty in making a pub-
lic issue on the capital marker, as long as a suitable time was
chosen, such as 1902, 1905-7, or 1911-13. For example, motor
car manufacturers raised £ 2.7m by public flotation between
1905 and 1907 and a further € 1.3m in the period 1911-13. This
was in spite of the considerable mortality of motor car firms,
with over half the British makes of car having disappeared by
1913.%

The small scale of most British motor manufacturing firms
by 1914 thus reflected not so much any shortage of capital but
more the constant flux in the style and technology of the indus-
try, which rendered long product lines uneconomic and made
heavy capitalisation positively dangerous, especially in the face
of periodic over-capacity. The Argyll Motor Co., for example,
was floated 1n 1905 with an issue of £ 232,000, which was three
times over-subscribed. It raised a further £ 365,000 between
December 1905 and August 1907, by which time its production
of 1,200 vehicles per annum was the highest of any European
car company. However, the company collapsed in 1908 with
debts of c. £ 750,000. In many ways the numerous models re-
flected the eagerness of individual investors to back potental en-
trants into the industry in the expectation that their preference
would become the popular chotce. Out of the 281 motor cars
registered in Cheshire in 1904 there were 87 different makes
with the most popular manufactures, such as Darracq and Hum-
ber, only commanding a market share of 9 per cent each.?’ The

3 Saul “Motor Industzy in Britain” p. 40; Avres, New Capital Issues p. 44;
Lroyp, Rolls-Royee pp. 15, 26, 35; Maxcy, “Motor Industry” pp. 361-2; COTTRELL,
Industrial Finance p. 176; Church, “Problems and Perspectives™ pp. 17-18, 30; WrL-
SON & READER, Men and Machines p. 84; HarrisoN, Cycle and Related Industries pp.
354, 357-9; Moore, Engineering History pp. 28-9.

8 Maxcy, “Motor Industry” p. 360; LLoyp, Rolls-Raoyce pp. 15, 17, 19-20, 26, 35,
150; ALDCROFT & RICHARDSON, British Economy, p. 152; MOORE, Engineering His-
tory pp. 30, 102; Harrison, Cycle and Related Industries pp. 439, 459; Saul “"Motor
Industry in Britain” p. 38; Chesterman, Local Taxation pp. 54-6.
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British motor vehicle industry was late in starting because of
very restrictive legislation, but apart from minor speed and
weight restrictions, which continued to curtail progress in some
branches, after 1896 it was free to compete with European rivals
on an equal footing. Consequently, the early twentieth century
witnessed a rapid development of the industry in Britain with
particular success in such fields as commercial vehicles, agri-
cultural tractors, and light cars of moderate power. Apart from
what would be expected in an experimental activity prone to
cyclical fluctuations, there was no obvious deficiency of finance,
and the major legislative impediments had been removed suffi-
ciently early as the industry was still in its pioneer stage.’?

By 1908 the industry had grown sufficiently in size and sta-
ture to warrant both an objective financial analysis and a posi-
tive recommendation for investment by, for instance, the /nves-
tor’s Monthly Manual.

“The industry is a new one - it has grown wich remarkable rapidicy;
but it requires to be placed on a broader and sounder basis. The sudden
and large demand for cars induced manufacturers to erect large factories
equipped with the most modern machinery for the rapid construction of
motors, and the result has been that there is no longer 2 large demand
and a limited supply. The position, owing to the enormous output, has
been reversed; supply has overtaken demand, and, indeed, passed it, with
the result that makers have been left with large stocks of cars on their
hands, and the further disadvantage of the discharge of a large number of
work people.

Up to the present time there has been a good demand for a fairly
costly pleasure car, but, in our opinion, it is not in that direction thar the
motor industry will expand. The market for a car costing anything from
£ 500 to £ 1,000 is of necessity limired. Whether we shall see anything
like such 2 cutting of prices as nearly ruined the cycle industry years ago
it 15 impossible to say, but we sincerely hope that nothing of the kind

82 K. RicHARDSON, The British Motor Industry, 1896-1939 (London 1977) p. 17;
Musson, British Industry p. 190; 5.B. Saul, “The Engineering Industry™ in Aldcroft
{ed.), Britisk Industry and Foreign Competition p. 223; Hoorer, The Motor Car pp.
40, 57, 69; TurnBULL, Pickfords pp. 149, 157; Barker & Ropeins, London Trasnsport
11, pp. 118, 126-7, 167; PLowDEN, Motor Car and Politics pp. 34, 62, 454; G. pe HoL-
DEN-STONE, The Autornob:le Industry (London 1904) pp. 5-6, 32.
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will take place. But we advise those who think of investing in motor
company shares, either now or later on, to pay particular attention to
those companies which are willing to cater for that public which wishes a
reliable car costing from € 150 to 300, and, more importantly still, o
those companies which are paying attention to the manufacture of the
commercial motor, for we are strongly of the opinion that there is practi-
cally unlimited field of enterprise before the manufacturer of these two
classes of motors. Manufacturers of commercial motors have hitherto
touched only the fringe of the industry.

Whatever may be the immediate future of the industry we are not at
all despondent as to its ultmate position, and the man who does not
mind taking some risk would do well 10 watch the motor share marker
closely.”®

Vv

“Whatever may be said for or against these social and legislative
movements, the fact remains that they have seriously limited the oppor-

tunities of electrical enterprises.”
E. Garcke, The Progress of Electrical Enterprise (London 1907)

The two case studies of electricity and motor vehicles have
shown that, given suitable conditions, shortage of finance was
not a problem afflicting the development of the new technology
in Britain. Through both the personal and impersonal capital
market finance was easily channelled to where it was required in
new departures, even if a considerable risk was attached to the
investment. Indeed, there seemed an eagerness among investors
to become involved, as in the electricity industry in the early
1880s or the motor-car industry after 1896. In. the innovations
requiring little initial capital, it appears to have been readily
available in either individual savings or through personal con-
tacts. Once the new business had been proven the investing
public were always willing to be tapped for funds, as in the case
of the pioneers of volume sales, notably Lever Brothers, Lip-
tons, and Home & Colonial.?* Arthur Wheeler and Arthur

83 [ M.M.]Jan, 1908; of. K. RicHARDSON, British Motor Industry p. 179.
# MaTnIAS, Retailing Revolution pp. 111, 127.
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Blake, for instance, specialised in the raising of capital for small
Midland-based industrial and commercial concerns from 1899,
and by 1910 they had a large clientele of potential investors.®®
Where the innovations necessitated a large initial capital, the
availability of finance was much more responsive to the general
state of the market. However, throughout the late nineteenth/
early twentieth century there were periods when it was relative-
ly easy to raise large sums from the capital market for the most
novel and risky enterprise. In the 1908-11 period, for example,
there was investment mania in cinemas with the result that some
£ 1im had been raised for cinema construction by the end of
1913.% The opportunities were there, the finance was available,
investors were willing to take risks, and the market — formal
and informal — provided the means.

The problem was that many of the developments in these
fields, which the capital market appeared ready to finance, had
their prospects so blighted by government restrictions, that Brit-
ish developments lagged behind those elsewhere in western
Europe or North America. Bell’s efforts in telephonic com-
munication, for example, initially met a ready response in Bri-.
tain with the formation of a spate of locally backed telephone
companies in 1878-1880. However, this enthusiasm was short-
lived for the Post Office was granted, in 1880, a monopoly over
the telephone service, by virtue of their acquisition of the Tele-
graph Companies in 1868. A compromise was agreed whereby
the Post Office licensed the operations of the companies, who
also had to pay substantal royalties for their privileges. The
Post Office used this power to restrict the growth of an inter-
urban telephone system as this most threatened their heavy in-

8 L. DeEnNETY, The Charterhouse Group, 1925-1979 (London 1979) p. 16. Bar-
KER & ROBBINs, London Transport 1, p. 246; cf. R.C. Michie, “The Social Web of In-
vestment i the Nineteenth Century”, Revue Internationale d’Histoire de la Banque
18 (1979).
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vestment in the telegraph network. The Post Office was sup-
ported in this obstruction by the refusal of both Parliament and
local authorities to grant the necessary way-leaves for telephone
lines.

Eventually, the Post Office took over trunk telephone lines
in 1896 and the total system in December .1911. Though prog-
ress continued it was slow and incomplete as the Post Office
was ever mindful of trying to minimise the effects on its estab-
lished telegraph system.?” Consequently, investment was limited
and this was reflected in the service provided, with one Amer-
ican being of the opinion in 1913, that nowhere was there “... a
telephone service so dreadful and so exasperating” as that of
London

Where and when the new innovations were unferzered with
restrictions, appropriate finance was readily available, whether it
came via the personal or impersonal capital markets. Where res-
trictions were imposed, and they were of significance, the fi-
nance of innovation was circumscribed and rendered insuffi-
cient, It was the reinforcing of natural conservatism by powerful
legislative and administrative controls, that, as a by-product,
thwarted the provision of finance in late Victorian and Edwar-
dian Britain. As Garcke so rightly observed

“... capital is shy as well as bold, and 15 at once with-held when
threatened with expropriation on confiscatory terms, with state or rate-
aided competition, or with labour troubles; and without capital inven-

tiveness and commercial enterprise count for nothing in a new
industry.”®

¥ Deary & WiLriams, History of Technology p. 628; . Kieve, The Electric Tele-
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Both the investor and his institutions were willing to take
risks, but in certain spheres the opportunities were either not
available to them, because of central or local government own-
ership, or rendered unattractive by legislation and its imple-
mentation. The areas of the economy most affected by these
conditions were almost inevitably, being new, among the most
potentially dynamic, ranging from the manufacture of motor
wehicles, electrical goods and telephone equipment to the provi-
sion of an -electricity supply, a telephone service, and an im-
proved urban transport system. Though the cumulative con-
sequences of specific failings such as these had made little impact
on the economy as a whole, before the First World War, they
had begun to undermine its growth possibilities.”® Consequent-
ly, when any overall assessment is made concerning the per-
formance of the British economy in the late Victortan and
Edwardian eras, the part played by government at all levels
should figure prominently as a major impediment to growth.”
As Whyte so aptly put the point in 1904,

“Playing second fiddle in the orchestra of progress is not a very glo-

rious proceeding; and it is as well to understand that the reasons we did

not play first fiddle or lead the whole orchestra are to be sought among

the Blue Books and Acts of Parliament, and not in the supposed degen-
eracy of our engineers and capitalists.””

If one examines the reasons behind the reluctance of the in-
vestor to finance innovation or capital market imperfections
which hindered the process, as perceived both at the time and
since, it becomes clear that both the investor and the system
were responding to the conditions created by a growing body of
parliamentary legislation and central/local government interven-
tion. The common denominator behind the failure to innovate

% Cf. the motor car indusiry. Foreman-Peck, “British Motor Car Industry” pp.

184, 286-7.
' Cf. Viscount Goschen, Essays and Addresses on Econoric Questions {London

(905) pp. 233-293.
%2 WuyTE, Electrical Industry p. 72.
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was not irrational biases in the market but the role played by
government. Certainly governments before World War I were
not powerful enought to manage the economy or even intervene
in a general way. Nevertheless, they had a growing presence at
all levels and in numerous areas, and this has to be considered
when any evaluation is made of British economic performance
before 1914. It is too easy to make the assumption that this was
an era of laissez faire and that the contribution of the state was
so marginal as to be ignored. This was not the case as the exam-
ples of electricity and motor vehicles illustrate. For good or il
the state was already important between 1870 and 1914 and its
actions need to be examined before the judgement can be made
that the capital market failed to support the introduction of the
new technology because of inherent biases.” The biases were
there but they were symptoms not causes of the problem.

* For the role of the state, see 5. Checkland, British Public Policy, 1776-1939: An
Economic, Socal and Political Perspective (Cambridge 1983) pp. 125, 169, 202; AJ.
Tavror, Laissez-faire and State intervention in Nineteenth Century Britain (London
- 1972) pp. 55, 60; G.C. PepEN, British Economic and Social Policy: Lloyd George to

Margaret Thatcher (London 1985) pp. 2-6; Faiks, “Municipal Trading” p. 134. None
of these captures the more general economic consequences of government legistation,
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