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The Growth ¢3f the Economy and the Development of Trausport

European economic growth, which accelerated in the second
half of the XVIIIth century, was accompanied by an expansion
in the supply of transportation. Demand for transport services
increased when industrialists and farmers purchased their inputs
from a resource base which widened in space and as they sold a
growing proportion of their output on markets at an ever greater
distance from their enterprises.  As commodity output went up,
the share markceted increased even more rapidly because impro-

* This article is based upon and forms the introduction to a collection of cssays
from a book cdited by P. K. O'Brirn, Raitways and the Economic Development of Enrape,
18301914 (forthcoming Macmillan-St. Antony’s 1983). The contributors ta that vo-
lume are: Frangois Caron, “ Prance ™, Stefano Fenoaleea, ™ Italy . Rainer Fremdling,
¥ Germany ™, Antonio Gomez-Mendoza, * Spain "', Gary Hawke and Jim Higgins,
“ Britain 7, Michel Laffur, ** Belgiom ™ and Gianni Toniolo, Methodological Re-
matks . The papers on France, Germany, Spain and ftaly were read ar an interna-
tional conference on the history of European railways in December 1979 arganized
by RENFE {Spanish Railways), the Faculty of Economic Scicnces of the University
of Madrid and the Institute for the study of Transport and Communication, Madrid.
[ also wish to thank Stefane Fenoaltea and Max Hartwell for helpful comments on this
arricle,
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vements in transport made it possible to sell further afield and
because specialisation (2 major impetus to cconomic growth bet-
ween 1789 and 1914} led to more trade between firms, farms
and industrics. In the traditional economy of carly modern Eu-
rope production tended to occur within integrated forms of cn-
terprise geographically concentrated in well defined regions. But
over the XIXth century the co-ordination of production came to
be achieved through organiscd commodity and input markets
serviced by extended and increasingly cfficient transport and di-
stribution nctworks. Adam Smith’s twin processes of market
penetration and spccialisation implied incrcased demands for
transport.

At the samc timie a series of innovations ratsed the efﬁciency
of Europe’s transport systems which lowered the costs of mputs
used by farmers and manufacturers and the prices of their out-
puts. Such innovations which were diffused gradually throu-
ghout the continent included: surfaced roads, improved water
and railed ways, the embodiment of new materials such as iron,
and later steel, in the capital stock of national transport sectors
and, above all, the replacement of wind, water, animal and man
power by steam power. These innovations, chronicled by histo-
rians of transport, provided producers with speed and continuity
of delivery, and lowered the costs of transporting almost all
goods across time and space. They were particularly important
for commodities heavy or bulky in relation to value — transport
intensive goods such as coal, mineral ores, building materials,
grain and metal goods. The effects of innovations within the
transport sector appeared as changes in price differentials between
commodities sectors and regions of the European economy.
Such “forward linkages” operated upon the structure of rela-
tive prices and fostered regional specialisatioh and trade. The
conconitant effects on the allocation of resources, labour mi-
gration, urban development and rates of capital formation were
complex and, for some cconomies, profound.
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Furthermore, the new and expanded transport networks made
direct demands for the products of several industries which sup-
plied the companies responsible for the carriage of goods and
people by rail and water, with their iron, steel, coal, construc-
tion materials and cngincering products, To appreciate the force
of these connexions {or “ backward linkages ™) economic histo~
rians have measured the share of total output delivered by par-
ticular industries to the transport sector, and have attempted to
analyse the degree to which the pressures of such demand pro-
moted cconomies of scale and generated more rapid diffusion
of technical progress in supplying industries.

Accelerated rates of capital formation which took place
transport sectors throughout Europe in the XIXth century also
gave rise to a range of cxternalities, or spin—offs, which are not
captured either in the declining real price for transport services
or changes in the structure of relative prices. For example, rail-
ways {but also canals) trained labour — engincers, foremen and
managers — whose skills (initially acquired in transportation)
contributed to the development of other industries. First canals
and later railways made voracious demands for capital over rela-
tively short periods of time which prompted the expansion and
improvement of fmancial intermediaries for the mobilization of
domestic and foreign savings. Once established such institutions
continued to meet the needs of other sectors of the economy.
By tapping and mobilizing new sources of finance the railways
pushed up average rates of saving and investment over the long
run. And in some countries where the construction of railways
occurred in a contra-cyclical manner, the timing of their expen-
ditures on capital goods reduced instability which presumably
encouraged more investment and a greater willingness to assume
risks throughout the economy.

Economic historians must- do more than simply point out
the range of interconnexions between transport and economic
growth. By looking at the history of transport across several
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nations they can compare output for the whole transport scctor
country by country for bench mark years from the tate XVIIith
century through to 1914, That output should be broken down
into intermediate output (ton kilometres of freight per capita)
and final output (passcnger kilometres per head of the population)
for major Europcan cconomies. The latter is not only an index
of how rapidly the idea of travel diffused among Europeans
but it is a wseful indicator of labour mobility.! Personal travel
(kilometres per passcnger) grew more rapidly than services to
produccrs, and a rising percentage of receipts from the provision
of the entire range of transport services emanated from the sale
of this “ new good ”.2 For example, in France it rose from under
109, of transport revenues in the 1830°s to over 30% by the
end of the century.?  Almost the whole of the addition to pas-
senger output came from railways and the railway systems of
Europe consistently derived more than half of total receipts
from the purchase of travel for business and pleasure. They
supplied a novel, safc, comfortable and speedy service for which
there was no real alternative before the dcvclopment of the in-
ternal combustion cngine. Demand for travel seems to have
been both price and income clastic.  Even the Dutch, who had
cnjoyed the most cficient nmode of passenger transportation by
water in Europe, switched to rail as soon as that facility became
available.4

Levels of intcrmediate output also provide historians with
a uscful index of market penetration in different economies which
also cross checks on levels of commmodity output across Euro-
pe. There is a fairly close correlation between the growth of

! Relevant data arc contained in B. Murcuge, European Historical Statisties {London,
1975), sceeion G.

* A. pE FoulLLs, La trausformation des moyens de transports (Paris, 1880), pp. 141-147
and L.G. McPuerson, Trassportation in Ewrope (Lundon, 1910), pp. 69-78.

3 J.C. Toutaen, Les Transports en France (Paris, 1967), p. 286.

4 J. D VmEs, Barges and Capitalism: Passenger Transportation in the Dutch Feonomy
{Wageningen, 1978), p. 236.
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commodity output and the increased volume of goods handled
by the transport sector, and it may be possible to estimate a range
of coefficients to link the two scries. For countries which lack
adequate statistics on movements in output, cautious and qualified
inferences might be drawn about possible rates of growth from
transportation data, if that happens to be available. French, Bri-
tish and Belgian data indicate that freight output cxpanded at
more than double the rate for commodity output as a whole
between 1830 and 1913.5 For other countries {such as Germany
and Spain} less favourably endowed with roads and waterways
in the carly XIXth century, the growth of frcight transported
was probably even more clastic with respect to output.®

Two kinds of influences should be distinguished when we
try to explain why the share of transportation to gross domestic
product more than doubled in most European countries over
the XIXth century. First the income cffects are reasonably clear
and the high income elasticity of demand for travel has already
been mentioned.  Furthermore, rising incomes in particular re-
gions and countries had for centuries gencrated demand for more
varied consumption and stimulated international and interregional
trade. Foreign and internal commerce expanded much faster

than output as the diversified produce of remote countrics and

regions entered the consciousness and consumption patterns of
new social groups. Studies of diet, dress and taste by historians
suggest that the XIXth century was a century when European
familics found spice and varicty by incorporating the products
of alien cultures and remote regions into their traditional con-
sumption. In this process the demand curve for transport and
distribution shifted to the righe.

5 See chapters by Caron, Hawke and Higgins and Laffut in PK. O'Bumsen, eod,
Raitways and Economic Development in Esrope, 1830-1914 (forthcoming Macmillan-Se,
Antony's, 1983) and Toutamy, Les Trausports i Frame, p. 298.

6 See chapters by Fremdling and Gomez-Mendoza in O'Brien, od., Reilways and
Ecanomic Development.
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Two sorts of price effects also stimulated demand for tran-
sport.  First improvements in cconomic cfficiency depressed the
prices Of ﬁl'lal Outputs tQ COnsSucCrs 'lnd the COSts Of illputs
to producers markets widened. Furthermore, regional speciali-
sation, based initially upon natural but increasingly upon uneven
rates of capltal formation and technical innovation widened the
gaps in productivity and altered price differentials between the
regions of Burope. Lags in the diffusion of technology, the ac-
cumulation of capital and organisational improvements between
countries and regions generated greater demands for transport.
New techniques reduced costs of production for several commo-
dities such as iron, coal, building materials and grain, which
could then afford to carry the transportation markups involved
in marketing goods, heavy or bulky in relation to their retail
or final sales prices. :

Secondly, technical progress within the transport sector also
widened the market and stimulated additional demand for freight
and passenger services.  Although indices of changes in total
factor productivity have been constructed for British, French
and German railways, almost no econometric rescarch of a si-
milar kind has been undertaken for transport along European
waterways and roads.” But it.is certainly evident that real costs
per passenger kilometre and per ton-kilometre of transport ser- -
vices fell sharply with the diffusion of railways and steam loco-
motives. British and French data testify to the considerable re-
ductions in price per kilometre, which the railways offered to
travellers. For example, in the XIXth century France it was
two to three times more expensive for passengers to travel by

? See chapters by Hawke-Higgins, Caron and Fremdling, in O'Brign, ed., Rail-
ways and Eronowtic Developient; G. Hawke, Rarfways and Econonric Growth in Eng:'and
and Wales (Oxford, 1970), Ch. XI; F. Caron, ‘ Recherches sur le Capital des Voies de
Communication en France au XIXc Siecle,” in Collogques Internationaux dy C.N.R.S.,
No. 540, L'Industrialization en Europe au XIXe Siécle (Lyon, 1970), pp. 256-61; R.
FremorNG, Eisenbalhvicn und Deutsches Wirtschaftawachstim, 1840-1879 (Dortmund, 1975)
pp. 35-51.
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road than by rail® And in the 1860s a British Royal Commission
compared first class coaching at two shillings per mile with first
class rail fares of between two and three pence a mile.® When
and where trucks drawn by steam-powered locomotives compet-
ed with carriages and carts pulled along roads by horses, oxen
and mules, railways offered producers a far cheaper service per
ton kilometre of freight carried. Thus between 1855 and 1913
it was three to four times more expensive tor French firms to
send merchandise by road.i® As early as 1850 on average it cost
nine centimes a ton-kilometre to despatch freight by road in
Belgium compared to five centimes by rail.'' And in the 1860s,
coal was carried by British railways at about one twentieth of
the cost by road.!?

Whenever the new technology competed with water-borne
transport the decline in costs per ton kilometre of freight carried
was, however, much less obvious, particularly where steam po-
wered boats competed with locomotives by carrying heavy and
bulky commoditics along inland and coastal waterways.'* In
France and Belgium and Italy (but not in England) costs per ton
kilometre were lower by boat.'4 Railways competed with wa-
terways by offering producers a speedier and more reliable ser-
vice but at a comparable or even higher tariff per ton kilometre.
If speed was necessary (for cxample in the carriage of perishable
produce) this service could be described as indispensable.  Fur-
thermore, the diffusion of railways compelled carriers who used
waterways to lower their prices in order to compete; and by

¢ TouTaN, Les Transports en France, p. 277,

9 HAWKE, Railways and Economic Growth, p. 44.

10 TouTAlN, Les Transports en Framce, pp. 277-9.

11 See chapter by Laffut in O’Brien, ed. Raifways and Economic Development.

12 Hawxkg, Raihoays and Fconomic Growth, pp. 179-80.

13 DE Vrigs, Barges and Capitaliswi, pp. 245-8 and 359-61.

14 See chapters by Caron, Laffur and Fenoaltea in O'Bruen, ed., Railways and Eco-
vontic Development; ToutAN, Les T ransports en France, pp. 277-8 and Hawke, Railways
and Economic Growth, pp, 85-6, 173, 1878 :
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croding the rents or monopolistic profits of carriers by water
(and road) the railways made a further contribution towards
extending the market and promoting economic growth,

The precise impact of the rise in total factor productivity
in transport can only be properly assessed when it becomes pos-
sible to compare movements in the prices of transport services
with trends in wholesale prices.  More price indices are requir-
ed to measure how far the relative price of transport declined
between 1789-1914.  The evidence for Britain, France and Ger-
many suggests that this decrease was rcally .‘;illgiﬁcant.15 A signi-
ficant decline implics that the increase in total factor productiviey
in the European transportation scctors was sufficient not merely
to meet rising demands for its services from other sectors of the
economy, at constant rcal prices, but made an “ autononious ”
contribution to economic growth. Here lies the difference bet-
ween transport operating to complement productivity growth
achieved by industry and agriculture; and transport acting as a
lcading sector in the process of widening markets and altering
the structure of relative prices for cmnmodity output and nputs.
The dcgrcc to which such an autonomous contribution occurred
would be reflected in a fall in the average share of the transport
margin in the sclling price of goods and services marketed through-
out the continent.  Such effects would vary from Commodity to
commodity, region to region, and sector to sector. They would
depend on the share of transport embodied in the market price
(and would thus be more significant for transport intensive com-
moditics). The cffects also depended upon the price elasticity
of demand for parcicular goods. For cxample, although the
transport margin embodied in the retail prices of flour and sugar
is similar, a fairly small cut in sugar prices could perhaps widen
the market far more than a comparable cut in the price of
flour.

15 TouTAN, Les Transports enr France, p. 283; and Fremousg, Eisenbahier vid Dents-
cher Wirtschaftsiwachvn, pp. 5760,
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Although prices fell, studies on the pricing policies pursued
by enterprises concerned with transport by road, rail and water,
reveals how the monopolistic nature of the industry and ‘govern-
ment intervention (in many cases more concerned with public
revenue than consumer welfare) operated to hold the prices
charged by transport companies at levels which were sub-optimal
for the overall growth of the economy. For cxample, Fenoaltea’s
analysis for Italy reveals how the high tariffs charged by Italian
railways constrained specialisation and the cxtension of the mar-
ket while the more efficient French and German companies set
their prices closer to marginal costs and were not burdened by
onerous obligations to transfer a high percentage of their operat-
ing revenues to the state.!® But in other countries, including
Britain, Belgium and the United States, actual and incipient
compctition from waterborne {ransport probably kept raiiways
tariffs closer to competitive norms.!?

To conclude: transportation grew mote rapidly than national
output because demand. for travel was income and PIICC elastic
and becausc the sector was called upon to carry a rising propor-
tion of commodity output across greater and greater distanccs.
For example, in France in the 1830s the average lead or distance
travelled by freight from the point of production was 50-60
kilometres by road. By 1905-13 this average had risen to 190
kilometres by rail.’*  Technical progress with rising factor pro-
ductivity occurred in all forms of transport: in surfacing roads,
improving inland waterways, in laying down railed ways but
above all in the application of steam power to carriers by rail
and water.

to Sec chapter by Fenoaltea in O'BrieN, cd., Railways and Econowsic Development.

17 R.M. Harrwett, ' The Railways and the British Economy in the Nincrcenth
Century.  Growth and Regulation'.  Unpublished paper delivered te the first Madrid
Conference on the History of European Railways, Decomber 1979; L. Girarp, * Trans-
port” in M. Posran and H.]. HaBakkux (eds}, Cambridge Leonomic History of Europc,
vol. V1, part. 11 (Cambridge, 1966); H. Parws, Govermment and the Railways in Nitie
teenth Cemtury Britain (London, 1965).

18 TouTAm, Les Trausports en France, p. 244,

343



P. K. O’Brien

Over the XIXth century the growth of European output
was not constrained as it had been in past centuries by increas-
ing costs of transportation. On the contrary, extensions to and
improvements in the transportation networks in most European
countries made a positive and autononious contribution to na-
tional rates of growth. Without the revolution in transport
which raised its productivity a greater volume of scarce resources
would have been diverted into that sector in order to cope with
the rising demand for freight services (and for travel) between
1789 and 1914. If Europcan cconomies had been confronted
with rising real costs of transport, trade and specialisation would
have been constrained and the overall growth of output would
have been slower. If, in turn, historians could answer the que-
stion how much slower, then they would be in a position to
measure the contribution to the growth rate made by improve-
ments in the cfliciency of transport networks. Inter-connections
between transport and other sectors of the economy can be spe-
cified, but historians arc still a long way from “ measuring ”
the contribution of transport to economic growth between 1789
and 1914. They have not and perhaps cannot quantify the de-
cline in the rate of growth of gross national product which would
have occurred if total factor productivity in transportation had
remained constant over tine.

2. The Sign{ﬁcancc of Railways: Social Savings

New economic historians have, however, attempted to mea-
sure something more restricted, namely the impact of the dif-
fusion of railways on economic growth. In focussing upon rail-
ways they selected the core clement in the transport revolution
of the XIXth century. Although technical change occurred
throughout the transportation sector and steam power was also
utilised by waterborne carriers, the construction of networks of
lines across Epropc rising from ncarly 3,000 kilometres of track
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in 1840 to 362,000 kilometres by 1913 placed railway companies
in a position to provide ncarly all the additional passenger kilo-
metres sold to consumers of travel between 1840 and 1910.19

They also met the demand for an extremely high proportion
of the extra ton-kilometres supplied for the transportation of
freight around Europe over the XIXth century. For example,
French statistics show that while output of roads, canals, and
coastal shipping remained roughly constant between 1830 and
1914 the ton kilometres of transport services supplied by railway
companies expanded to a point where they supplied nearly 709,

Tabir 1
EUROPEAN RAILWAY DEVELOPMENT
{Territory and Population in Relation to kilometres of lines)

1860 1880 19400 1910

UK. 44 66 69 69
Belgium a0 60 a8 102
France 18 44 77 87
Germany 21 54 70 75
Sweden 3 32 - 61 76
Switzerland 28 63 79 88
Roussia 1 10 21 24
Spain 6 23 40 58
Ttaly 6 23 38 38

Source: P. Baocn, * Niveaux de developpement economique de 1810 a 1910°, Aunales, ESC,
December, 1965,

of total freight transportation in 1914.20 No doubt statistics for
other cconomies would also reveal the dominance of railways
in the expansion of internal transportation over the XIXth cen-
tury. Thus in Belgium, railways moved from a position where
they supplied 79, of freight transportation in 1845-46 to where

1% P. Barocu, Commerce extérieur cf developpment cconomigue de I Europe an XIXe
Siccle (Paris, 1976), p. 32, :
20 TouTawN, Les Transports en France, p. 248,
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they provided 779, in 1908-13.21  Although railways clearly
mct most of the additional demand for transport which emerged
after 1840 it cannot be assumed that railways alone possessed the
techniques and capacity to obviate a potential ** transport bott-
leneck ” to the growth of output over the XIXth century. But
can their contribution be measured or quantified?

Onec well-known approach to answering this question is to
estimate social savings from railways some decades after national
networks had been in full and efficient operation. This approach
postulates that the importance of railways to any economy could
be measured as the costs of coping without them over one year.

The method cnvisages a counterfactual situation in which a
given national network is closed down for twelve months but
producers continuce to despatch exactly the same volume of frei-
ght to the same destinations as before by using roads and water-
ways. But, in order to muintain a constant level of transporta-
tion when denied access to railways farmers and industrialists
would clearly incur extra costs because:

(a) freight despat'chcd by road and water had to pay hi-

ghcr tariffs per ton-kilometre;

(b) thCil’ g()OdS WOllld usuaily nmaove along more circuitous
and lon_gcr routes,

(c) the time taken between despatch and delivery would
lengthen;

(d) transportation by waggons and boats was more risky,
more subject to delay and loss than transportation by rail.

Assuming that the cxtra costs of sending commodities by
water and road (instead of by rail — the preferred and cheaper
method) could be estimated, new economic historians have osten-
sibly measured social savings which they define as equal to the

2 See chapter by Laffue in O'BrisN od,, Railways and Economic Developnrent,
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extra or marginal benefit derived by a socicty from the normal
operation of its railway system.?? '

Estimates of social savings on ceteris paribus assumptions,
first formulated for the United States, have now been nianufac-
tured for several European countrics (including Tsarist Russia)
and the statistics expressed as a ratio of Gross National Product
arc set out i1 Table 2 below:

Tapie 2
ESTIMATES OF SQCIAL SAVINGS
ON FREIGHT TRANSPORTED BY RAILWAYS

5.5, Expressed as a

Country Date ) Share of G.N.P.
England and Wales 1865 4.1% ()
England and Wales 1890 1R, )
U.S.A. 1859 3% (b)
US.A. 1890 89%  (c)
Roussia 1967 4,6% {d)
France 1872 5.8% {e)
Germany 18904 5.0% (f)
Spam 1878 11.8%  {g)
Spain 1912 18.5% (g)
Belginm 1865 250, (h)
Belgium 1912 45% (h)
Mexico 1910 2594-39%  (h)

Note: These estimates all based on the ceteris paribus assumiption are comparable,

Sarrces;

() G, Hawke, Railimays and Beewowic Growth in England Wales, 1840-70. (Oxford, 1970)
p. 196, The 1890 ¢stimate has been caleulated from the data presented on p. 8% and an estimate
for the National Income of Englind and Wales for 1890 based upon the assumptions specified
on p. 196,

(b} Calculated from A, Fusurow, American Roifroads and the Traustvmation of the Ante-Belfn
Eeonomy. (Harward, 1963), pp. 37 and 52,

{©) This is Fogel's umdjusted estimate based on ceteris paribus assumptions and calculated from
data in . Bocel, Raifreads and Awmerican Leonomic Growth {(Baltimore, 1964}, chapters 2 and 3.

{d) J. Merzer, * Railroads in Tsarist Jussia: Direee Gains and lmplications ', Explorations i
Eronomiic History, 13 (1976), p. Y.

{¢) to {h) See papers by Caron, Fremdling, Gomez-Mendoza and Laffur in P, K. O'Brien,
cd. Railways and the Econemic Developitens of Wostern Burope, 1839-1913, (forthcoming Macmil-
lan-5t. Antony’s, 1983},

(i) LH. Coatswonrts, < Indispensable Wailroads in 2 Backward Economy: The Case of Me-
xico ', Jeurnal of Economic History, XXXTX {1979}, p.952. This estimate is expressed as a share of GIP.

22 PX, O'Brirn, The New cononric History of Raihvays {(London, 1977), Chs 2 and 3.
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Of course there are formidable problems connected with the
quality of the data deployed to cstimate social savings and a ma-~
jor theoretical controversy has arisen around the extent to which
historical records of prices charged by road haulters, inland wa-
terways and railway provide adequate proxies for the “real”
or opportunity costs of the resources employed by transporta-
tion networks of Europe and America.2* Formidable index num-
ber problems inherent in the concept are also still unresolved.
For example, what are the implications of assuming that enter-
prises would continue to despatch the same volume of freight
with and without railways? If the cost differences between rail-
ways and other modes of transport are large and the derived
demand for transport is price elastic the volume of freight tran-
sported is not indcpendent from the introduction of railways.24

Finally social savings estimates are sensitive to the assump-
tions made about the real opportunity costs of the resources
“ released " to the cconomy from the transport sector through
the operation of railways. If the rise in labour productivity sim-
ply adds to the volume of unempl-oyment or to emigration (pace
Italy) then the gains to the national cconomy are reduced.2s For
Spain the availability of scasonally underemployed agricultural
workers reduced the social savings from railways from 11.8%
to a feasible 7.59, of GNP.26 Debate over the new economic
history of railways continues and has been reviewed and summa-
rised elsewhere.?” Let us presume that the available estimates
of social savings provide rough outer-bound measures of the

21 R, FoceL, * Notes on the Social Savings Controversy ', _fmimaf of Eeonomic Hi-
story, XKXXIX (1979), pp. 13-38.

2 1.G. WILLIAMSON, Late Ninctecnth Ceniury American Development : A General Equi-
fibritin History (Cambridge, 1974), pp. 18487

25 See chapter by Toniolo in O'Brisw, cd., Railtways and Eeonomic Development.

% See chapter by Gomez-Mendoza in O'Brien, -ed., Railways and Econontic Deve-
lopment.

27 O'BrieN, New Beenomic History of Railways, Fogel, ‘ Notes', and T.R. Gour-
vist, Raihways and the British Econemiy, 1830-1914 {Loadon, 1980).
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percentage falls in gross national products which might have
followed from the closure of railways during the years specified
in table 2 above. It then becomes instructive to analyse the va-
riations in social savings attributed to.railways across countries
and over time. _

With all their theoretical and empirical imperfections estima-
tes of social savings do enable historians to dispose of claims
that railways were “vital” or “indispensable” for economic
progress, because they show that (apart from Spain and Mexico)
closure of a fully operational railways network would have led
to a fall of less than one tenth of naticnal outputs. Nevertheless
a fall of 109, of GNP (or even 59, for that matter) is still a very
large magnitude. Railways were clearly important (and in the
Spanish case very important) for the growth and maintenance
of commodity production at observed levels. Just how impor--
tant can only be assessed by comparing the social savings achiev-
ed by railway‘s with the social savings for other major XIXth
century innovations, such as steel, power looms, canals, cheni-
cals, etc.

The increase over time in the benefits derived from rail-
ways (the rise in the ratio of social savings to national income)
reflects the continuous improvement in the cfficiency of railways
which occurred through the stcady diffusion of better techni-
ques in railway engineering, the replacement of iron by steel
rails and in business organisation. 28 Thus freight rates on Ger-
man railways declined over the XIXth century to one quarter
of their level for 1845.2% In Beigium the rates per ton kilometre
declined from 10.8 centimes in 1845 to 3.6 centimes in 1913 and
in France they fell by 50% over the same decades. Improve-

28 HAwWRE, Railways and Econowic Growth, ch. XI; A, Fismrow, ‘ Productivity and
Technological Change in the Railtoad Sector ’ in National Bureau of Economic Re-
search, Studies in Income and Wealth, 30 {New York, 1966), pp. 583-646.

2 FREMDLING, Eischahnen und Deutsches Wirtschafts Wachstum, 1975, pp. 18-19 and 57.

3 Toutan, Le Trausports en Teance, 1967, p. 278 and sec O'Brien cod., Raliways
and Economic Development, 1983, chs. 2 and 6.
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mente in productivity helped railways to hold their own against
conpeduoi irom waterborne transport which alse became more
efficient over the XIXth century and which {in those countrics
well endowed with rivers or coastal shipping lanes} enjoyed ad-
vantages in the form of lowcer track costs per ton kilometre car-
ried. Over longer distances railways competed by offering pro-
ducers speed and regularity of delivery. For large countries like
Russia, the Austro-Hungarian Empire and the United States rail-
ways did not provide a much cheaper scrvice than waterways per
ton mile carried over long and comparable routes, and the social
savings on that account could be fairly small, even negligible.
Thus where trunk lines were constructed to compete with water-
ways over long distances, and the track accommodated 1o exist-
ng locations and pattcris of internal trade, the initial gains to
the cconomy would be positive but not dramatic.  Belgium,
France and Germany continued to build canals during the second
half of the XIXth century.’! Furthermore, it is difficult to spe-
culate (** counterfactually ”) how waterborne transport might
have developed without railways. It is not unreasonable to as-
sume {pace Fogel) that without railways the efficiency of water-
borne and road transport would have improved more rapidly
than it did with competition from railways.

As time went on gains increased because railway companies
expanded their lines outside and beyond the networks of trade
already scrviced by waterways.  And they helped to create more
trade and production in new locations. Social savings rea]ly went
up when railways captured an ever increasing share of freight
carricd along roads over medium distances. The differential in
average costs per ton kilometre between railways and roads was
already considerable in the 18405 and that differential widened

M Toutam, Les Transports en France, pp. 68-% and sce c}mptcrs by Carou, Laffust
and Fremdling in O'Breen, od., Raifivays and Econowic Development; R. Pricy, The
Econvric Moderiization of Frawee, 1750-1880 (London, 1975}, p. 16; Touramn, Les Trans-
ports on France, pp. 68-9.
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over time because productivity in road transport failed to go
up very much over the next seven decades.3?  Although road
networks expandcd at a higll rate, technical progress in that sub-
sector of transportation was minimal before the internal combu-
stion engine provided a substitute for animals and manpower
used for cartage. Morcover, the opportunity costs of the prin-
cipal inputs used to carry goods by roads (labour, animals and
animal fced) ros¢ with the dcvclopmcnt of agriculturc and in-
dustry.?? For cxample, 32%; to 43%, of the hectares devoted to
the cultivation of bread graims would have been rcquircd to cope
with the extra demand for animal feedstuffs generated by the
hypothetical shutdown of Spanish railways in 1878.% Thus
the ““savings in resources” which emanated from the shift of
freight from roads to railways was far greater than from the real-
location of mierchandise from boats to trains and it increased over
time. Cousiderations of this kind explain the rclatively low
ratios of social savings to nadonal income for 1859 in the Unit-
ed States, 1865 in England and 1907 in Russia (sec table 2). Three
or four decades later when the output of the transport sector
had increased the ratio ncnrly trebled in Britain and Awmerica
and the same tendency was certainly more pronounced in Rus-
sia becausc cstimates for 1907 relate to the carly stages of deve-
]opmcnt. Between 1907-1939 ton kilometres supplied by rail
multiplied four times to account for 82% of Soviet Itransporta—
tion output. In 1907 849, of freight scrvices supplied by Russian
raitways could have been provided by waterways and that ceas-

¥ In France, the differential was roughly 2.4:1 in 1845-54 and widened to 4.6:1,
1905-13 —~ Scc ToutaN, Les Transports ¢n France, p. 279.

33 P.S, Bacweir, The Transport Revolution fron 1770 {London, 1974), pp. 14549
and F.M.L. Tuompson, ‘ Nineteenth Century Horse Sense " in Liconomic History Review,
XXIX {1976), p. 8. '

M See chapter by Gomez-Mendeza in O'Briey, od., Raihvays and Economic Deve-
lopient.
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ed to be true when transportation output expanded very rapidly
over subscquent decades.?*

Similar observations follow from comparisons of social sa-
vings across countrics. Thus the higher the percentage of freighy
taken off the roads and onto railway networks the greater the
gains to an economy from its investment in railwaYs. Countries
badly endowed with navigable rivers, afflicted with a terrain
hostile to the construction of canals, and with poor natural faci-
lities and opportunities for coastal trade gained most from their
investment in railways. Railways alleviated the adverse economic
effects on internal trade of an unfavourable natural endowment.
Thus over the long run Mexico, Spain, Russia, certain regions
of France, the Upper Po valley in Italy and Germany obtained
higher returns from the diffusion of railways than Britain, Italy,
Holland, Belgium or the United States. The significance of this
point can be measured by the percentage of freight which would.
‘be diverted from rail to water in the counterfactual casc of a shut-
down of the railway network. For example, during hypothe-
tical closure of Spanish railways in 1878 coastal shipping and
inland waterways supplied only 10%, of the ton kilometres re-
quired to maintain a constant level of transportation; in France
(1872) waterborne carriers provided 309, and in Britain (1865)
they took about half of the traffic. The reason why Italian trunk
lines were unprofitable was the availability of coastal shipping.*s

To a more limited extent the relative significance of railways
for different economies can also be discerned in terms of their
effects on the levels of stocks held by farms and industrial firms
before the construction of national networks. Railways supplied
producers with transport which was faster, safer and far more
immune to seasonal and geographical obstruction than roads or

3 Unpablished paper delivercd by A. Aslund to St. Antony's Seminar in Inter-
national Economic History, 1978 and Metzer, * Railroads in Tsarist Russia’, pp. 88-96.

3 See chapters by Gomez-Mendoza, Caron, Hawke-Higgins and Fenoaltea in
O' Brien, cd., Raihways and Economiic Development.
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waterways. In the middle of the XIXth century a barge took
no less than 86 days to carry a load of coal from Mons to Paris
and to return to its mooring.3” Where and when transport by
road and water was both slow and irregular, firms could partial-
ly insure production against costly interruptions to inputs and
sales by holding inventories of raw materials, finished goods and
work in progress. Railways obviated the need to invest in stocks,
and thereby enabled producers to convert circulating into fixed
investment. ‘This saving could be particularly important for
economices like Spain and Russia wherc traditional transport of
goods by road and water was highly seasonal.3® Nearly a quarter
of the social savings achieved by Russtan railways in 1907 came
from a reduction in the cost of inventories.?® In Britain with its
temperate climate, gentle terrain and specialised road and water-
borne services, the gains from additional speed and regularity
supplied by railways was less than 49, of the social savings for
1865,40

To sum up: it appears that the traditional mefficiency and
rather limited technical progress achieved in transportation by
road made railways important in countries badly endowed with
waterways. Over long and medium hauls road transport uti-
lised more capital, labour and other inputs per ton kilometres
than the two alternative modes of production; although road
transport continued to dominate short-distance transportation,
particularly within cities it lost freight (first to waterways and
then increasingly to railways on long and passenger hauls).+!

37 See chapter by Laffut in O'Brisn, ed., Railiwaps and Economic Development.

3 See chapter by Gomez-Mendeza in O'Brien, ed., Railways and Gronomic Deve-
loptiient.

3 METzer, ‘ Railroads in Tsarist Russia ', pp. 95-6.

a0 See Chapter by Hawke-Higgins in O'Brien, od., Raifways and Economic Deve-
loprsent. _

41 In France in 1830 80% of the receipts for transport of merchandise accrued in the
road systeny; by 1895-1904 the proportion had fallen to 41% — Sec TourtaN, Les Trans-
ports et France, p. 286; DE Vrixs, Barges and Capitalism, pp. 223-30, and Fogsr, * Notes
on the Social Savings Controversy”, pp. 49-51.
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3. Railways and Long Run Growth

Nowherc in Europe did railways make the difference bet-
ween development and stagnation and economic historians are
still a long way from measuring their contribution to the rates
of growth for particular economics.  Although the social savings
methodology represents a big step forward, static equilibrium ana-
bysis canmot deal cfiectively with the dynamic eftects of railways
over time. For such influences the relevant counterfactual is
not the shutdown for onc year (used with illuminating effect
by Fishlow, Hawke, Metzer, Caron and Gomez) but a hypothe-
tical refusal by a national government to eststablish a railway net
work at any time between 1830 and 1914. In this context and
with the aid of gencral equilibrivm models the entire range of
influences exercised by railways on savings and investment, lo-
cation patterns, markets, the product mix, scale, technical pro-
gress and innovation, labour training, Government policy, urba-
nisation, international flows of capital and labour, etc. could in
theory be quantified. But even if models could be designed to
capture the complex inteconncxions of railways to economic
growth through time, mnpirically the task of quantiﬁcarion
seems impossible — a point cxemplified by the recent debate
between Fogcl and Williamson.4?  Historians can, however,
write more or less rigorously about the mpact of railways on
cconomic growth. They can also quantify some of the more im-
portant backward and forward linkages.

For example, several economic historians have analysed and
measured the * feedbacks 7 derived from the establishnient and
extension of railways. The great bulk of investment expenditures

sz FoceL, * Notes on the Social Savings Controversy '; J.G. WIILIAMsoN, ‘ Greasing
the Wheels of Sputtering Export Engines: Midwestern Grains and American Growth ’,
Explorations in Eronomic Histary, 17 (1980}, pp. 211-12, and see S. FenoarTea, * Rail-
roads and Fealian Industrial Growth ', 1861-1913, Exploration in Econositic History, 1X,
(1972).

354




Transport & Eeanomic Grotth in Western Enrope

fed back to the construction industry. For example, between
1861-95 Italy’s engineering and metalmarking industries absorbed
only a tiny percentage of railway investment.#3 For industry as
a whole, even at peak levels of demand, railways absorbed far
too low a percentage of total output to qualify as a “leading
sector ” in the growth process. Industry normally delivered
well over 90%, of its output to other producers and consumers.

Deliveries to railways did, however, exercise an important
influence on the development of particular industries — including
iron and steel, coal, bricks, timber and engineering. Of course

Tabis 3

PERCENTAGES OF QUTPUT DELIVERED TO RAILWAYS

Transport
Country Pig Iron Steel Coal Bricks Wood Equipment
US.A. 5219 50879 2209 _ 0% 259
(1840-60) (1867-80)  (1840-50) (184060) (1859
England 5-13%, — 2-149;, 305, — —
& Wales (1835-69) (1865) (1840s)
Spain 6.004, B.5% 18-299, — — —
{1890-1914) {1890-1914) (1865-1914)
Germany 22-37%, — 3% — — _—
(1840-59) (1860s)
France — 12187, @ — 18-189, & o —
1845-85) 1865-1914  (1875-84)
Italy — 12141305 & — 16-230, 5119, (¢}
(1861-1913) (1861-1913) (1861-1913)
Belgiom 6%, —_ 4-1084, — _
(1860-1913) {1865-1913)

Notes: Iron and Stecl output delivercd has been defined as a net fow of cutput.
{a) iron steel; (b} building materials; {c} ail ferrous metals; {d) construction materials; (€} en-
gineering products.

Sonrces: See Table 2, O'BrienN, New Economic History of Railways ch. 5 and Railways and Eco-
womde Development, chs. 2-6.

4 Sce Chapter by Fenoaltea in O'BRiEN, ed., Railways and Economic Development,
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the relative significance of railway demand hinges entirely on
the level of disaggregation used to define an industry.  Thus
for Iraly: * the growth in railway-related production seems to
have represented significant growth for the machinery and metal
making industrics but relativcly unimprcssivc growth for the
entire metalworking group .44

Even for industries strongly btlmulated by the establishment
and maintenance of a railway system, the significance of * feed-
back effects” was never extraordinary. Backward linkages were,
moreover, concentrated over particular cycles of production,
when a large proportion of the increment to output was delivered
to railways. Thus demand for iron and steel, engineering pro-
ducts and other manufactured commodities could be important
for the growth of a small range of industries over fairly short
periods of time in the XIXth century when the boost from the
establishment or large scale extensions to a national networks
pushed production up onto a higher plateau. Thereafter normal
demand for replacement and cxtensions to the network and its
stock of equipment accounted for a tiny proportion of the annual
additions to industrial output.

During these boosts to total demand firms and industries
supplying railways might realise economies of scale and intro-
duce improved technology more rapidly. Railway- expenditures
could even accelerate technical progress, particularly in metals
and engineering. Historians have traced such influences on the
South Wales iron industry; on the development of locomotive
production and bar iron in Germany; on the steel industry in
France and the United States, and upon specific sectors of the
engineering industry in Belgium, Russia and Germany.4® Feed-

44 Thid.

4 Sce chapter by Laffut in O'BRIEN, cd., Railiways and Economic Development; HAWKE,
Raitways and Economic Growth, pp. 215-30; Caron, ‘ Researches sur le Capital Des Voies”,
pp- 239-47; I.N. Westwoon, A Histery ¢f Russian Railways (London, 1964) pp. 91-8
and R. Faempuing, ‘ Railroads and German Economic Growth: A Leading Sector
Analysis”, Journal of Economic History, XXXVIL {1977), pp. 587-8.
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backs to steel production stand out as significant for the expansion
of capacity and the diffusion of technology in France, Germany,
United States and Italy (in the late XIXth century).+s

Of " course the impact of backward linkages varied from
country to country and their importance for industrial develop-
ment depended primarily upon the extent to which demand
for capital goods required to establish the main network and
its rolling stock was directed towards imported inputs and equip-
ment. At the outsct almost every country except Britain and
Belgium laid down imported rails and hauled freight with fo-
reign locomotives. But in some countries the process of import
substitution quickly redirected demand towards domestic indu-
stry. In others, the lags, for a variety of reasons, were long, and
the establishment of the initial networks exercised almost no
impact upon local metallurgy, coal and engineering but contri-
buted to the continued development of British, French and Bel-
gium export industries. For example Spain, Italy and Tsarist
Russia are all examples of countries where until late in the XIXth
century, foreign suppliers derived the most of the benefits from
orders for their rails and rolling stock.4” In France and Ger-
many rapid and decisive moves towards import substitution
— initially in the mill sector of the iron industry and in the con-
struction of locomotives, but then followed by the shift into the
manufacture of coke-smelted pig iron — imparted a significant

45 F, CaroN, 'French Railroad Investment, 1850-19147, in R. CaMEroN (ed),
Essays in French Economic History (Homewood, 1970) pp. 315-40; R. Foges, ‘ Raikoads
as an. Analogy to the Space Effort’, in P. TemiN (ed), New Economic History {(London,
1973}, pp. 238-42; Fenoartes, ‘Railroads and Ttalian Industrial Growth®, p. 336;
R. Tury, ‘ Capital Formation in Germany in the Ninctcenth Ceneury’, in P. MaTrTAS
and M. Postan {cds), The Cambridge Econontic History of Ewrope, vol. VII (Cambridge,
1978) pp. 414-18. ‘

47 A. Gomez-Menpoza, ‘ Los Perrocarriles y la industria siderurgica (1855-1913) ',
Mowneda y Credite, December 1980: V.X. Yarsumsky, ' The Industrial Revolution in
Russia’, in W. Brackwei {ed), Russian Economic Development (New York, 1974), p.
127, and J. NaDaL, * $pain, 1830-1%14", in C. Creor1a (ed), The Fontana Economic His-
tory of Europe, vol. 4 {2) (London, 1973) pp. 596-9.
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stimulus to domestic metallurgy and to the transition from char-
coal to coke smelted pig iron.st

Why did Tsarist Russia, Italy and Spain not take full ad-
vantage of potential linkages to industrialization, which had been
demonstrated during the construction of railways in other coun-
tries? One possible explanation is that their Governments failed
to impose tariffs on cheaper forcign rails and rolling stock, either
because their statesmen were ideologically blinkered in favour of
frec trade or because the forcign capitalists and companics, who
provided a large share of the finance required for the establishment
of rail networks in Spain, lraly and Russia, insisted on directing
the orders for rails and equipment overseas.#® While such expla-
nations arc not without point, they seem to rest too heavily on
the lack of foresight exhibited by statesmien and the bias of foreign
investors towards their own national mdustries. At the time the
decision presented itselt as a problem of how quickly local capacity
in metallurgy and cngineering could be expanded to cope with a
“bunched ” and cyclical demand for rails, locomotives, rolling
stock and other manufactured inputs required by the ratlways. In
Germany, France and Belgium the metallurgical and enginecring
industries had attained levels of development and efficiency from
which import substitution could proceed smoothly. In other words,
the fairly rapid reallocation of demand towards local suppliers
which occurred in these cconomics did not lead to bottlenecks,
intolerable delays and prohibitive costs for the establishment of

43 See chapters by Fenoaltea, Caron and Fl’Cl‘lld]il"lg in O'BrieN, cd,, Raifways and
FEeonomic Development and B, Crouzer, * Essor declin et renaissance de U'industric Fran-
caisc des locomotives, 1838-19147, Revrwe d'Histoire Erenomigue cf Sociale, 55 (1977),
pp. 12152

4 NaDAL, ‘ Spain’, pp. 596-9 and 551-2; F.J. Coepa, * The Falian Tariff and the
Conflict Between Agriculture and Industry. The Commercial Policy of Liberal Italy,
1860-1922°, Journal of Economic History, XXIV (1964), pp. 742-46; L. Caracna, “The
Industrial Revolution in Italy, 1830-1914 " in C. Ciporia, ed., Fontana Ecoromic History
of Enrope, Vol. 4(1) (London, 1973), pp. 286-92; M. Farkus, The Industrialization of
Russia, 1700-1914 {London, 1972}, pp. 56-57.
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railway networks.s Furthermore (in contrast to Spain, Italy and
Russia} thesc economies seem far less dependent on foreign capital
to provide the finance required for investment in soctal overhead
capital. Spain, Italy and Russia were short of domestic venture
capitai. Their levels of Production trade and income rendered
that investment a more expensive and riskier proposition. Their
relatively “ difficult 7 terrains increased the ratio of capital to
output 1n transportation. Their existing plant and IManpower In
metallurgical and engineering industries compared unfavourably
with France, Germany and Belgium. Only a handful of engi-
necrs worked in Russia in the 1860s.51 At the onset of railways
construction in 1856 Spain posscssed suthcient capacity to pro-
ducc only 15,000 tons of iron compared with a demand for rails
over the next five years of around 30,000 tons per annun. And
Italy emerged from the Risorgimento with very limited capacity
to produce pig and wrought iron.?

In short, the prcconditions for the kind of successful import
substitution which occurred in Germany, France and Bclgium
were not present everywhere even in Western Europe and in
some states the imposition of tariffs on importcd railway cquip-
ment would surely have led to costly delays in construction
and the emergence of a railway network saddled with conside-
rable capital charges and compelled to charge high prices for
freight and passenger services. Thus by implication the criti-
cism of Cavour, Kankrin, Bunge, Luxan and other European
statesnien for their failure to utilise protective tariffs to take ad-
vantage of opportunities for backward linkages is an argument
for a railway system heavily subsidised by Governments.  The

st Crouzer, * Essor declin ot renaissance ’, pp- 121-52; Caron, Econoic History qf
Modern France, pp. 155-9 and sce chapters by Caron, Fremdling and Laffor in O’ Brien,
ed., Railiways and Economic Developmient,

51O, Crise, ‘ Labour and Industrialization in Russia’, in P. Matdias and M. Po-
stan, ed., Canibridge Beonomic History of Furope, vol. VIL (2) (Cambridge, 1978},

s2 3. MitcHeLy, ‘ Statistical Appendix, T. 47 ro C. Cirouta, ed., Fontana Econewic
History of Europe, vol. 4 (2} {London, 1973).

359




P. K. ¥ Brica

unexplored premise of that view is that the long-term social
gains generated specifically by railway demand for the products
of the metallurgical and engincering industrics would more than
compensate for the delays, higher costs and increased taxes neces-
sitated by constructing and maintaining national railways net-
works with domestic rather than foreign rails, rolling stock and
other equipment. At the same time, part of the costs of pro-
tection afforded to iron and steel would (as the Italian example
shows) be borne by industries udhising metals, particularly engi-
neering and shipbuilding. 3

For Spain, Italy Russia and other parts of Eastern Europe
the counterfactual scenario of tariffs, import substitution and
railway construction combining to promote rates of industrial
grthh at far higher levels than those achieved with free trade
seems altogether improbable, and the examples of France, Bel-
gium and Germany are not relevant for countries with limited
capacities in engincering and mctallurgy ar mid century.

Railways influenced the volume of capital formation as well
as variations in rates of investment. For cxample, net invest-
ment in railways dominated mvestment in the Gewerbe, or mo-
dern scctor of the German economy from 1851-79.54 But to
assess their influence on the Jong-term growth of particular eco-
nomies historians need to specify a model which exposes inter-
connexions between railway investment and other variables in
a closed and open economic system. Such models are, however,
easier to adapt from economic theory than to usc actually to
quantify the influence of railway expenditure.’s Several histo-
Tians have, however, analysed the extent to which investment
expenditures on railways operated to impart greater stability to
economies afflicted by fluctuations in the level of economic ac-

# See chapter by Fenoaltea in O'Brmn, od., Raihways and Economic Development.

34 See chapter by Fremdling in O’BrieN, ed., Raifways and Economic Development.

55 FENOALTEA, ° Railroads and Italian Industrisl Growth', and Wiitamsow, Late
Nineteenth Ceatiry Amierican D(’wh!pm(’m. ch. 9.
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tivity. Apparently in Britain and America such expenditures
helped to induce booms and to alleviate depressions. ¥ But for
Italy Fenoaltea’s analysis suggests a ‘mild boost to industry’s cy-
clical instability’ while French investment in railway companies
also intensified the amplitude of cycles in the XIXth century.s”
But in Germany railway investment fluctuated in the approved
contra-cyclical manner.’® The sequence of expenditures on rail-
way networks are likely to vary from country and from period
to period. No definite conclusions could, however, be drawn
from these correlations until the connexions between cycles of
investment in railways and of economic activity are analysed
and elucidated at the level of industrics and even firms.

More important questions should be raised about connexions
between opportunities to buy shares in railway companies and
the total volume of investible funds made available to an eco-
nomy. If we assume inflexible rates of domestic saving as well
as the availability of other projects competing for funds with
railways, their influence on the level of capital formation will
be seen as negligible. But if expenditures on railways attracted
foreign funds or new savings to finance the networks, then it
becomes possible to argue that railways raised the overall rate
of investment by some positive percentage. Railroads apparently
attracted both foreign capital and immigrants into the United
States.®®  Although sceptics maintain that capital migrates in
search of profits not railways, there can be no doubt that Euro-
pean investors, banks and other financial institutions, weaned on
the paper securities of British and French railways, were geared

56 Frsurow, American  Railroads, pp. 103-16 and Hawge, Raihmys and Economic
Growth, p. 376.

57 Sce chapters by Caron and Fenoaltca in O'Bmien, ed., Railways and Economic
Development and FENOALTEA, * Railroads and Italian Industrial Growth’, pp. 338-9.

58 Scc FREMDLING, Eisenbahnen und Deutsches Wirtschafts Wachstum, pp. 151-58.

59 FrsuLow, American Railroads, pp. 117-18 and WitLiamson, * Greasing che Wheels ',
pp. 203-9.
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towards similar opportunitics in Belgium, Imly, Spain and Rus-
sia.®  The voracious demands for ¢ 1p1t41 made by railway com-
panies over short cycles of cconomic activity influenced insti-
tutional developments in the capital markets of  Britain and
France which not only mobilised funds but cducated new social
groups in impersonal investment and increased propensitics to
save.d! Dcbate on the precise importance of effects of this kind
is likely to remain inconclusive.

Finally, railways widened markets which promoted ccono-
mics -of scale, encouraged the relocation of economic activity,
stimulated competition and increased trade and  specialisation.
Williamson’s importaut analysis of these ™ forward linkages ”
from railways to the cconomy of the Midwestern United States
demonstrates that they could be profound.  Nothing like his
general cquilibrium model has been applied to the economic
history of Western Europe.62 Prima facie it seems that for most
parts of Europe broad patterns of interregional and international
trade established before the advent of railways continued and the
iron road carricd forward the process of integrating local econo-
mics into national and international markets, Trade in the XIXth
century cnmanated basically from natural and traditional advan-

tages of the kind stressed by Ricardo (and adumbrated by Heck-

# See chapters by Gomez-Mendoza, Laffur and Fenealtea in O'BrizN, Railways
and Lronownic Derclopment and [ Mowieea Critz, Bainca y Ferrocarriles e Malaga en ol
Siglo XIX (Cordoba, 1978) and Fenoartra, © Railroads and Tralian Industrial Growth’
p. 327, and O. Cwisy, Studics In the Russian Beonomy Before 1914 {London 1976) chs. 7
and ¥,

o M.C. Reep, fnvestivenr in Raifivays fn Britain, 1820-40 (London, 1975) and G.R.
Hawge and M.C. Rern, ‘ Railway Capital in the United Kingdon in the MNinercenth
Century ' Eronowmic History Review, XXIL ( 969) pp. 269-86.

82 Partial cquilibrivin methods have been used by R. Dumks, © The Political Eco-
nomy of German Unificadion: Tariffs, Trade and Politics in the Zollvercin Era (un-
published Ph. 1. thesis, University of Wisconsin, 1956) and by P.K. O'Brien, * Rail-
ways and Market lategration i Western Europe, 18401915 " and J. METZER, ' Rail-
roads and the Efficicney of {nternal Markess’.  Unpublished papers delivered to the
Second Madrid Conterence on the History of Eurepean Raitways, December, 1980,
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scher and Ohklin) were becoming more important and railways
reinforced tendencies towards industrial specialisation based upon
favourable endowments of skilled labour, accessible suppfies of
capital and those * temporary 7 gains which accrued to pioncers
in new products and technology. Nevertheless the composition
of commodities traded between the countrics and regions of
Earope did not alter profoundly between 1840 and 1914, when
railways provided particular regions with greater opportunitics
to cxport products in which they enjoyed cost advantages. s

For scveral economies (including Britain and Holland) well
scrved by waterborne and road transport relatively -small gains
flowed from the integration of national cconomics and from link-
ing interior regions and natural resources to world markets. Even
in Spain the location of Vineyards and mineral ore deposits near
to the sca, implied that railways were not a necessary condition
for the rapid growth of wine and ore exports in the second half
of the XIXth century. Although they did bring Spain’s isolated
agricultural regions into competition with cach other.%¢ In Italy,
despite the high hopcs of post—uniﬁcation governments, the trunk
lines built before the 1880s did not promote a rapid expansion
of interrcgional trade. Many regions remained too poor to trade,
their capacity to absorb cxports from other parts of Italy remain-
ed low and complcmcntarity n production among Italian re-
gions was not marked. Integration exacerbated dualism between
North and South and encouraged imports.®S But rail links from

o3 N. SancHez Ainorncz, Bl Mercado de Productos Agrarios en Espafia and
V. Zamaeni, ‘ Railway Building and Market Integration in Pest Unification Italy’
(1861-1913) — unpublished papers delivered to the Sccond Madrid Conference on
the History of European Rali|w:1ys, December 1981 BamrocH, Centiieree extericnr, pp.
81-7.

64 See chapter by Gomez-Meudoza in O'Brien, cd., Raifiways and Ecenomtic Deves
lopient.

o5 V. Zamacni, ‘ Railways Building and Market Integration in Post Unification
Ttaly °, unpublished paper delivered to the Second Madrid Conference on the History
of European [{ﬂi]ways, December, 1980,
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the Upper Po Valley to the sea permitted the industrial triangle
(Turin, Milan and Genoa} to develop.5e

For other cconomies the stimulus to production seems more
marked. Thus Belgium’s planners tried from the outset to build
lines which would integrate the local cconomy into Western
Europe.®” In Russia railroads increased regional specialisation
and “ there was a major reorientation of resources towards those
areas offering a llighcr level of Productivity in the cultivation
of rye and wheat”. Exports of Russian grain increased roughly
four times between 1860-64 and 1875-79 and added about 49,
to national income.® Furthermore, they linked Donbas coking
coal with Krivoi Rog iron ore deposits and created a new heavy
industry complex in the Ukraine.® Their forward linkage ef-
fects on the growth of Germany’s coal and metallurgical indu-
stries were profound enough for Fremdling to label the railroad
s “ the hero of Germany’s industrial revolution ”. In Prance
their advent led (as Caron shows) to the spread of wine culti-
vation in Languedoc, and stock raising in the Charente.”!

Rallways carried forward the reduction in transportation
costs initiated by waterborne cartiers and thereby widened mar-
kets, stimulated competltlon and prowded access to natural re-
sources and more efficient locations for productive activity. Their
capacity to bring about reductions in costs per ton kilometre
were maximised in those parts of Europe where access to produc-
tive resources was prohibitively expensive by waterways and
roads and where they successfully appropriated freight over me-

o See chapter by Fenoaltca in O’'BrieN, ed., Raihways and Economic Developrient,

67 See chapter by Lafut in O’Brien, ed., Raihways and Economic Development.

68 J. Metzer, * Railroad Development and Market Integration: The Case of Tsarist
Russia’ in Journal of Economic History, XXXIV {1974), pp. 529-49 and W. KerLy,
‘Railroad Development and Market Integration in Tsarist Russia: Evidence on Qil
Products and Grain, Journal of Economic History XXXVI, {1976), pp. 908-16.

% C. Write, ‘ The Concept of Social Savings in Theory and Practice *, Economic
History Review, XXIX (1976), pp. 88-89."

 See chapter by Fremdling in O'Brien, ed., Railways and Economic Development.

7t See chapter by Caron in O’Brien, ed., Raifways and Econowmic Development.
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dium hauls from road transportation. Only in special cases,
such as the trade in meat or perishable farm produce, were rail-
ways a necessary condition for the extension of the market. Ac-
cess to markets Wwas, for most products, available by road and
in many places by water.

Clearly it will not be possible to quantify the manifold ef-
fects of railways on Europe’s regional and international trade.
And associated with the spread of railways, there also occurred
geographical shifts by enterprises within well defined economic
regions and such gains from the relocation of economic activity
could, in aggregate, cxceed the gains from longer distance trade.
But they scem difficult to detect and impossible to measure,
except as a by-product of business or industrial history. But
railways invariably lowered freight costs per ton kilometre and
the cuts in transport margins were passed on in the form of lo-
wer prices. Such reductions seem to have been particularly im-
portant for fuels, construction materials and agricultural surpluses
meat and wine. Thus railways exercised their most profound
effects on long-run growth by altering the structure of relative
prices and the terms of trade between regions and sectors of
the European economy. They appear to have had greater ef-
fects on primary production — agriculture and mining than
upon manufacturing industry. But their dynamic effects on
capital formation, technical progress and the reallocation of
resources which flowed from the reduction in transport mar-
ups have not been measured. Nevertheless, Williamson’s cen-
tral question: what would have happened to cconomic develop-
ment if price differentials had remained at their pre-railway levels,
is the kind of counterfactual approach which will appeal to a tra-
ditional historiography which saw railways as a pervasive and
extremely important element in the economic growth of We-
stern Burope from 1840-1914.

Not all regions benefited equally from railways. As always
the gains depended on the elasticities of demand and supply or
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the capacity of a given cconomy to take advantage of the op-
portunitics to trade atforded by railways. 1f consumers resident
in a particular reglon rcspondcd to falling prices by inmporting
heavily from another region, a substantial gain would occur in
consumer surplus and their welfare.  1f a region’s capacity to
supply was clastic because resources were underemployed in the
pre-rail situation or because nputs could be augmented at low
COst, production could cxpaud rapidly N response to the diffusion
of cheaper transport. Unfortunately there were many parts of
Europe (particularly in southern and castern Europe) whose peo-
ple remained too poor to take advantage of the opportunitics for
cheaper and more varicgated consumption provided by railways.
Their capacity to respond to the widening of markets continued
to be restrained by unfavourable resource endowments and ris-
g marginal costs of production.

For these regions the gains from railways before 1914 were
positive but more limited than the gains which accrued to North
Western Europe and the United States.  For some parts of Bu-
rope (Southern Italy, Castille, Hungary and Rumania) the be-
nefits from trade creation may have been offset by the losses
from trade diversion to other regions. Their workers had no
option but to nmigrate in search of llighcr mcotes.”?

Perhaps the contrasting cconomic histories of Germany and
Spain from 1850-1914 will illustrate how railways could carry
forward but not propel rapid industrialisation. In Germany the
tailroad linked backwards and forwards to agriculture and to a
111uftip1icity of industrics (a}rcady in the Process of sustained
cconomic growth), while Spain lacked several preconditions
for an accelerated rate of cconomic change. Spanish agricul-
tural productivity was lower; its industrial base (particularly its

w7 ZaMmacnl, * Railway Building and Market Integration” and I, Bexenp, * Rail-
ways and Economic Development in Eastern Barope’ - unpublished papers delivered
to the Sceond Madrid Couference on the History of European Railwavs; V. Zamacn,
Industrializzazione ¢ squifibri regivnali i Ialia (1978), Chs, 2 and 5,
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metallurgical and engineering sectors) were less developed; re-
gional specialisation scems less marked: and the complementary
networks of roads and waterways were not in place.  Spanish
raitways did shift the Spanish cconomy closer to its production
Possibility boundary, but their cffects were less profound than
they were in Germany.” Thus in countries like Spain, Italy,
the Austro-Hungarian Empire, Tsarist Russia and other parts of
Eastern Europe railways uccomplishcd a great deal by 1914.
But despite all the cuphoria which accompanied its introduction
and the hopes placed on its supposed potential for both political
and cconomic integration the iron road was never a sure road
for development.

B See chaprer by Gomez-Mendoza in OBwien, od., Raihvays and Econoniic Devclop-
ment, and P. TEDDE DE Lorea, ' La Compaivia de los Ferrocurriles Andalusas, 1878-1920 ’,
Investigaciones Erontomicas, August, 1980,
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