
 

Network Industries 
and the19th and 20th century British economy

Networks defined 
At the end of the  eighteenth  century and the beginning of the 
nineteenth the first industrial revolution created many network 
industries: canals, turnpikes and stage-coaches, railways, gas, water 
supply, and telegraphy. A century later the second industrial 
revolution added electricity supply, telephony, tramways, motor 
transport, oil, and broadcasting. Within these varied industries we can 
distinguish three types of network, illustrated in Figure 1. In a 'small' 
network a number 
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Economic historians classify economic activities in a number of 
different ways depending on what is to be explained. Factory trades 
are distinguished from workshop-based industries, or capital goods 
industries from consumer goods businesses. Another familiar 
classification distinguishes primary (agricultural and extractive), 
secondary (manufacturing) and tertiary (services) sectors. Physical 
distribution networks, such as railways, gas supply, and the 
telephone, which are the concern of this article, offer one more form 
of categorization. 

Although restricted to only a few sectors, these networks have 
played a vital role in the industrial history of the last 200 years, both 
as suppliers of essential inputs to most other industries and as very 
large users of fixed capital. Moreover, because competition is hard to 
sustain in industries based on network technologies, they have also 
raised acute problems for state policy. In some periods many or all of 
the firms in these industries have been under public ownership, by 
municipalities or the state. At other times they have been in the private 
sector. The state has also adopted a variety of systems to regulate the 
price and output of the network industries. 

In  the present article I examine the ways in which the network 
structure shaped the absorption of some new technologies in the nine- 
teenth and twentieth centuries, and suggest implications for British 
economic performance. The first section defines what is meant here by 
network industries and discusses some of the economic implications 
of different types of network. The next five sections discuss 
successive phases of policy towards these industries since the 
beginning of the nineteenth century. These sections also analyse the 
effectiveness of the different policy and ownership regimes. 

of channels radiate from a single node (a meeting of switching point). 
This pattern is characteristic of nineteenth century gas or water 
industries, or the telephone before the development of trunk lines (Fig 
1a). By contrast, a 'large' network industry, like the railways or a 
medium-sized telephone system, has many nodes (Fig 1b). The third 
case is a 'dense' network. This occurs when the number of channels 
that can be supported by a given node becomes insufficient for demand 
in an area, and therefore a hierarchy of nodes has to be arranged, as in 
Fig 1c. An example would be a central telephone exchange with a 
number of smaller local exchanges. 

Networks may require either intercommunication with competing 
systems to avoid wasteful duplication, or a single supplier of the net-
work infrastructure (for example, of the railway track or the electricity 
grid), and possibly of network services as well. Profit-seeking owners 
of large networks have an incentive to prevent or inhibit 
interconnection with small competitors who could gain access to their 
customers. The reverse incentives apply for a small network competing 
with a large one. The terms of interconnection determine the balance of 
advantage between the different providers as well as the efficiency 
with which the whole system works. Intercommunication requires 
compatible standards (e.g. a standard gauge for the railway track) even 
between systems that are not competitive over the same geographical 
area. That necessitates a degree of cooperation which will arise from 
mutual interest only if systems negotiate on the basis of equality. 

Typically the network infrastructure is responsible for a large pro-
portion of total costs relative to traffic or carriage costs. In dense net-
works, where nodes must be arranged as in Fig I c, fixed costs may be 
an even higher proportion. Pricing under competition in these 
circumstances 
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In the initial phase, during the heyday of laissez-faire in Britain, free-
enterprises behaved similarly in all the network industries: competition 
was eliminated by monopoly. The principal differences between 
industries stemmed from the complexity of their networks. Gas and 
water companies were more concerned with distribution from a central 
node (the gas or water works) whereas railways and telegraphs carried 
traffic over networks with many nodes (stations or offices). In the first 
pair of industries the area of supply was limited by fear of new entry. 
In the second pair there was a tendency to provide too many stations 
and offices. 

Railway competition, at its height during the railway construction 
boom of 1845-7, subsequently gave way to revenue-sharing 
agreements and some amalgamation. But such cooperation did not pro-
more an efficient level of integration. In the gas and water industries, 
average costs were driven up by greater transmission distances, as the 
area supplied from the central distribution node was extended. 
Competitors could therefore choose to supply only a portion of the 

 

 
Figure 1: A classification of Network Industries 

is likely to be unstable and predatory, wit h a tendency for the largest 
firm to become a single supplier, at least in the absence of specialized 
niche markets. 

A single supplier may have less reason to develop the technology 
than one driven by the spur of competition, or may charge excessive 
prices. However, entry of new firms will be difficult. Where there is 
competition between an established large network and an entrant in one 
local node area, the established operator can afford to cut prices in the 
competitive area in order to bankrupt the new entrant, because he will 
be supported by subsidies from the other areas in which he operates. 
For networks with only one node or distribution point (e.g. water or 
gas), the threat of entry has different effects from those with many 
nodes (e.g. railways or telegraphs). In the former when a single price is 
charged, and costs rise the further the distance from the node, 
profitability decreases with distance. The possibility that a rival may 
establish a node close to the boundary of the incumbent firm's area of 
profitable supply - and thus be able to undercut the incumbent's cost-
based prices within the boundary - may deter extension of the 
distribution network as far as at first sight seems rational. In the second 
case, with a multiple node network, the threat of entry may encourage 
an extension of nodes by the incumbent. This will extend the 
boundaries of supply farther than profit maximisation might appear to 
suggest. In such networks addition of more nodes increase com- 
petitiveness by raising the quality of set-vices and thus 
deters or combats entry. 

Much economic activity is heavily dependent 
upon physical distribution networks, for example 
transport, communications, electricity supply and 
water services. The absence of satisfactory infrastruc- 
ture networks can have widespread adverse conse- 
quences; for example, poor sewage disposal in 
London of the 1840s, affected many by outbreaks of 
cholera, not merely those receiving the inadequate 
service. In other cases there are positive 'spillovers', 
such as arose from linking people to transport and 
communications networks. The value of a railway 
system to any potential traveller increases with the 
number of places that can be reached by it. joining 
additional communities to the network confers a 
benefit upon those who already have access to the 
network. The state took an early interest in British network 
industries because of the tendency for single private suppliers 
to emerge, able to choose their prices and restrict supply 
without fear that rivals would steal their business. Because 
network undertaking have always been huge, the effectiveness 
of such state intervention has been of vital importance to the 
British economy. Tables 1 and 2 show the proportion of 
national capital accounted for by these industries since 1850. 
Railway capital dominated the network industries and 
therefore the impact of railway policy was substantial. Had 
railways in Great Britain matched the growth of productivity 
of railways in the USA in the years 1890 to 1910, British GDP 
in 1910 would have been 3% greater. I turn now to a review of 
the five distinct phases through which policy towards the network 
industries has passed. 

Phase 1:    1820-1868 
Competition with minimal regulation 

area at lower unit costs. As with railways and telegraphs, facilities 
were duplicated and prices were higher than necessary. There was 
less excuse in the telegraph industry for such duplication, and for high 
prices and limited geographical coverage, because there was a 
dominant firm, the Electric and International Telegraph Company, 
that could have organised a more integrated industry. Yet only under 
the threat of nationalisation did this firm begin negotiations for 
working agreements with competitors, by which time it was too late. 

 Regulations in this period, even for safety , was largely ineffective. 
The extent of the railway's ability to prevent any form of regulation in  
these years is shown by the frequency of changes in regulatory 
bodies, and their restriction merely to collecting statistics. Security 
considerations gave many governments an interest in integrated 
networks with 

Source: [4] 

 

Table 1 



Foreman-Pek, Refresh 19 (Autumn 1994)     three 

 

Phase 2:   1868-1914. 
Regulation, nationalisation and 
municipalisation 

After it was nationalised by legislation in 1868 and 1869, the 
telegraph network was soon subsidised by postal users, almost 
certainly leading to a transfer of income from the poorer (who paid 
the taxes) to the better-off (who used the telegraph). Private railway 
companies were far more important to the economy than telegraph 
businesses, and they sank in public esteem in the four decades 
before the First World War, as the telegraph companies had earlier. 
Most historians have reached the conclusion that the public attitude 
was justified. The government's policy was to use regulation to 
control prices and services, rather than rates of return. This 
indirectly lowered the return on railway capital and restricted 
railway expansion. Given that the companies had to pay for the 
expensive system and could generate the revenue only if permitted 
to do so by government, an alternative state policy would have been 
to permit a higher rate of return on capital. However, the higher 
freight and passenger charges which would have been necessary to 
create greater profitability would also have reduced the demand for 
rail transport and so restricted the use of railways. 

As a new industry, founded when railways and telegraph had 
already reached maturity, telephony might have hoped for a fresh 
start. But instead it suffered the same problems as the earlier 
technologies. Here too, competition was short -lived, complaints about 
an exploitative private monopoly were widespread and vociferous, 
and the use of the service was very limited by comparison with other 
countries, such as the USA or Sweden. Patents played a greater role 
in preventing new firms entering the telephone industry and as a 
competitive weapon, in the broadest, than in railways. 

In all network industries, increasing regulation and state enterprise 
was promoted by fears of monopoly, and by lobbying by special 
interests, especially local Chambers of Commerce. Municipalisation 
was further encourgaged by the local authorities’ search for additional 
source of revenue, but small authorities  experienced difficulties 
buying private business. It was generally not until a town acquired 
corporate statues that municipalisation occurred. Regulation of water 
and gas enterprises was either nonexistent or ineffective until 
municipalisation in the last quarter of the nineteenth century. By 
1912, 80% of water and 37% of gas undertakings were municipally 
owned. Local authorities possessed 60% of electricity undertakings in 
1925/6 and also owned the trams in the majority of large towns by 
1906. 

By contrast, the vast capital of the railway system, and the influence 
that accorded the railways, encouraged an arms-length regulatory 
response, although this left the public dissatisfied. judged by 
productivity growth, capital costs and continuing controversies over 
freight rates, this railway policy was not very effective. The state's 
policy for the telephone industry fell somewhere between that for the 
telegraphs and the railways, partly because the Treasury was very 
conscious of the expense of the subsidised telegraph system. The 
telephone also had to compete with the telegraph. As a result, the 
British industry failed to take full advantage of the technology, and 
this had adverse effects on potential users of the telephone in the rest 
of the economy. Nationalisation of the industry was eventually 
completed in 1912 (the trunk lines had been nationalised in 1896), but 
this did little to improve the low British ranking in international 
comparisons of the number of telephones per head. The other side of 
the coin was a large, effective and integrated telegraph network, albeit 
one that was subsidised by postal users. 

Phase 3:    1919-1939 
State-sponsored rationalisation 
The First World War exposed a number of British technological and 
industrial shortcoming, and provoked a series of attempts to come to 
terms with the industrial legacy inherited from the Victorian and 
Edwardian period. Nationalisation of railways (and coal) was consid- 
ered but rejected. Instead, self-regulation, legal barriers to entry, and 
non-profit making corporations (e.g. the BBC) were chosen as alter- 
natives to public ownership which would neither cost the government 
money nor make it responsible for management. 

Policy towards network and other industries was now directed to 
reducing ‘the costs of an early start’ in the form of an excessively 
fragmented structure.The early phase of competition had produced too 
many small enterprises, and in the subsequent phase these enterprises 
had been able to protect their position by various means, such as patents 
and other barriers to entry. This fragmented industrial structure was no 
longer appropriate to the changed interwar conditions. What was needed 
was rationalisation, i.e. a new structure with a smaller number of larger 
firms. This would lower costs, for example, by making more efficient 
use of the existing capital. Since market forces had failed to achieve this, 
the state and other authorities, particularly the Bank of England, 
attempted to do so. 

The 1919 Electricity Act was a first attempt to rationalise electricity 
generation, but the Electricity Commissioners were given inadequate 
powers. It was followed by the 1926 Act, which was far more radical in 
reducing the private property rights of national grid suppliers. On the 
railways, postwar reorganisation under the 1921 Act at last drew together 
the many separate private networks into four large groups, and this 
improved the efficiency of their operations. The 1922 Act establishing 
the BBC brought the new industry of radio broadcasting to a mass 
audience with a few years. The relatively newly-nationalised telephone 
service (1912) was subject to heavy criticism immediately after the war 
Oust as the private system had been in the previous phase), but passed 
the scrutiny of a Parliamentary Select Committee reporting in 1921. 
Comparison of the level of productivity in the UK and the USA in the 
1930s generally show British industry in a poor light [6]. It has been 
suggested that a general explanation for the superior productivity 
performance of the USA can be found in the beneficial effects of a higher 
degree of product competition between the firms within each industry. 
British industry was said to suffer from too little competition and too 
much collusion. However, productivity comparisons between two of the 
major network technology industries in the UK and the USA, 
telecommunications and railways, cast doubt on this explanation. These 
two industries show productivity gaps similar to, or greater than, those in 
manufacturing, even though direct product market competition was of 
little importance in these industries in the USA. Other writers have 
pointed to family control of firms as the source of British weakness [2]. 
But the outdated prevalence of the 

 

they themselves often controlled. By the late 1860s, adverse 
comparisons were being drawn between the results of Britain's 
laissez-faire regime and those obtained by the greater degree of 
planning on the continent. 

 

Table 2      Source: [3,4] 
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Phase 4:   1945-1979 
Radical nationalisation as 
rationalisation. 

The costs of an early start continued to pervade the network 
industries, and by 1945 it was generally agreed that restructuring into 
area boards was necessary for electricity and gas distribution. 
Something might usefully have been done about water but was not. 
Legislation had failed to promote amalgamation and hence public 
ownership was used to achieve that end. Once regional business units 
had been attained (national in the case of railways) there was no 
selling off. There was also no regulatory policy for the industry 
because memories of the interwar years experience did not encourage 
faith in arms length regulation. Other, more obvious, influences on 
policy were the need for reconstruction after the Second World War 
and the Labour government's commitment to economic planning and 
the redistribution of economic power. The upshot was not simply a 
new set of regional boards, created as legally separate and financially 
self-contained public corporations. Rather, a national unified 
framework with a 'public purp ose' was established for each industry, 
allowing the boards and central government to redistribute income by 
pricing, 

Monolithic state monopolies precluded direct comparison of costs 
and productivity with other ownership forms in the same industry in 
this period. Instead several indirect measures must be used. The 
institutional arrangements from the beginning contained inherent 
contradictions, but productivity growth compared favourably both 
with private industry in the UK and with the fuel and transport sectors 
in the USA. Coal and railways shed labour on a massive scale in the 
1950s and 1960s and this raised productivity. However, the use of 
these industries as instruments of economic planning and policy 
created severe problems. Vague public purpose objectives (such as to 
supply ‘cheap and adequate services') conflicted with the requirement 
that the corporations should break-even, and the resulting financial 
losses achieved greater public recognition than their productivity 
gains. By the mid-1970s the finances of these industries were 
seriously out of control. 

Phase 5:    from 1979 
Arms-length regulation and 
privatisation. 
In the 1980s the huge expense of state industries, and a greater con- 
cem with industrial efficiency than with social considerations brought 
about a major shift in policy. State enterprises were returned to 
private ownership as monopolies, from which the public were to be 
protected in two ways: first by new forms of arm-length regulation, 
and secondly by attempts to introduce competition. Profit became a 
clear and overriding objective [1]. In those industries which remained 
in state ownership, the growth of efficiency accelerated, but cost-
cutting was accused of precipitating disasters and accidents such as 
the Kings Cross fire and the Clapham Junction crash. 

Largely because of the privatisation programme the contribution of 
the nationalised, largely network, industries was reduced from almost 
9% of GDP in 1979 to only 3.5% a decade later. Their share of total 
investment declined from 11 to 3% over the same period. Forty-two 
major businesses, for which nearly 900,000 people worked, had been 
launched into private ownership by 1990. Some £33 billion had been 
raised from sales by the end of 1990/91, with an average of £5.5 
billion a year planned into the mid-1990s. At the beginning of the 
decade the proportion of industry in Britain under state ownership 
was among the highest of any  advanced industrial country. By the 
end, Britain was recognised as the fountainhead of industrial 
privatisation, showering the alleged benefits over the rest of the 
world. 

 

family firm cannot be blamed for the relatively low productivity of 
the British network industries because this form of ownership never 
found a foothold in this capital-intensive sector. 

Although technology has greatly changed since mid-Victorian 
times, the characteristics that make for difficulties in sustaining 
competition have become if anything more pervasive in modern 
network industries. Would-be competitors who want to use British 
Gas's distribution network face similar challenges to those 
encountered by early Victorians who proposed to run their railway 
engines on tracks belonging to other companies. New 
telecommunications entrants such as Mercury must surmount 
difficulties over the terms of interconnection and use of British 
Telecom's network. These problems are less extreme than, but 
comparable with, those experienced by newspapers of the 1860s, 
which were dependent for their telegraphic news on the selection 
provided by the telegraph companies. Technological change is 
therefore no explanation for the remarkable policy shift on network 
industry ownership since 1979. 
The key to the policy reversal is to be found in the combination of (a) 
the incompatibility of rising nationalised industry costs with the 
emphasis on greater financial stringency; and (b) the ideological 
change that broke with the political consensus of the long post-war 
boom. As faith in the ability of governments to influence the level of 
employment waned in the high-inflation, slow-growth era of the 
1970s, so the scope for industrial reform which cost jobs was 
enhanced. Monetarist policies favoured reducing public sector 
borrowing by selling state assets, even though with a more 
consistently - defined target they would not have done so. The success 
of this policy required more than one period of office, since a Labour 
govemment would have reversed the early moves and, therefore, by 
swinging Mrs Thatcher back into popular favour, the Falklands War 
played an essential role in the fulfilment of the programme. 

Conclusion 
Much state policy towards the nework industries has been concerned 
to remedy perceived shortcoming in economic performance by 
changes of ownership between private and public sectors. In practice 
it has rarely boosted efficiency. Differences in performance between 
private and public enterprises within the same country seem to have 
been relatively small. The big divergences were between nations, in 
particular between the two sides of the Atlantic. USA-UK 
productivity gaps were present independently of ownership. Scale, 
broadly interpreted, is one promising candidate explanation for these 
differentials in the network industries, and natural resources, though 
to a lesser extent, is another. In any event an emphasis on ownership 
as such in unlikely to form the basis of an effective industrial policy, 
and a good deal of policy over the last century and a half has been 
misdirected. 

There is a little doubt that Britain’s economic growth was retarded 
by some aspects of policy towards the network industries between 
1920 and 1980. State network planning and/or enforced 
interconnection between networks, broadly interpreted, could have 
brought some of the benefits of competition without the wastes. 
Although the motives for privatisation after 1980 were not primarily 
to raise industrial efficiency, it is possible that the sequence of events 
set in train by the initial decisions could produce novel and effective 
solutions to some of the persistent shortcomings of this sector. At 
present, there is little firm evidence that it has done so. 
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