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The 2016 Newcomen Society conference “Swords into Ploughshares: How the First World War Transformed British Industry”, was based on the reasonable assumption that there would be economic and technological benefits to British industry resulting from the marked changes in military technology and industrial organisation that the war brought about. Inflation, and difficulties in supplying foreign markets during the war, together with the post-war disruption to the economy make it difficult to assess these benefits and transformations. Nevertheless, the gains and losses should be apparent in the available national and industrial statistics. It is the purpose of this paper, therefore, to examine this possibility and to make known those sectors that did or did not benefit.
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Introduction
The First World War proved to be a watershed for many of Britain’s industries. Staple industries (coalmining, textiles, iron and steel, engineering, shipbuilding, and railways) had expanded enormously during the previous century, often achieving world dominance, but were now set on a road of relative and even absolute decline that lasted for most of the twentieth century. Many of these industries were situated in the Northwest, the Midlands, South Wales, the Northeast, and in Scotland, and it was these areas that suffered most when their industries declined. But all was not doom and gloom for it was also a period when new energy forms (oil and electricity) emerged and enabled innovative industries to form away from the traditional coal mining areas and mostly in the Midlands and the Southeast. These industries included automotive, aeronautical, electrical/communications, fuel oil, and consumer goods. Moreover, some well established industries, such as chemicals and non-ferrous metals, were given a boost.

Economic Overview
Financially, Britain emerged from the First World War in a surprisingly healthy state compared to other European countries. There was very little damage to the country’s infrastructure, but the loss of 745,00 war dead, and 1.7 million wounded, of whom 1.2 million were in receipt of war pensions, was a considerable blow, both socially and economically, and the loss of 35% of the merchant fleet, although serious, was made good by 19201. The war had been paid for mostly out of the current account and although Britain had loans for war supplies from the USA to the value of $4,200 million (about 25% of the yearly national income), Britain had made much larger loans, to the value of $8,700 million to the other allies, see Table 1, although those to Russia were fragile.
After the peace settlement there was a move to aid Europe’s recovery by cancelling these debts, which required an act of considerable generosity on the part of the USA and Britain. As Keynes noted, the damage of the cancelled loans to the US economy was much less than the damage the war had inflicted on the continental nations. But the moment passed, and the USA insisted on settlement, following which Britain also insisted on settlement. Of course, rather severe reparations were exacted from Germany at the Versailles peace conference.
Table 1 Inter-Allied Indebtedness ($million), 1919, after Keynes2.

	Loans to
	By USA
	By UK
	By France
	Total

	UK
	4,210
	-
	-
	4,210

	France
	2,750
	2,540
	-
	5,290

	Italy
	1,625
	2,335
	175
	4,135

	Russia
	190
	2,840
	800
	3,830

	Belgium
	400
	490
	450
	1,340

	Serbia/Yugoslavia
	100
	100
	100
	300

	Other Allies
	175
	395
	250
	820

	Total
	9,450
	8,700

(4,490 net)
	1,775

(-3,515 net)
	19,925


Despite Britain’s relatively healthy economy, the war had created problems. Wartime inflation had increased prices and wages by about 200%, and this made British export goods more expensive. Moreover, our impaired ability to supply foreign markets during the war enabled competitors to fill the gap.  The necessity, as industrialists saw it, of reducing wages to maintain export sales led to a worsening of already poor industrial relations, culminating in the general strike of 1926. These events have, perhaps, distorted our view of the 1920s economy. Although the old staple industries started their long decline, new industries sprang up, and the standard of living improved, at least for some.

Prices and Wages

The outbreak of war, from the very beginning, caused a shortage of goods, due mainly to the transfer of industries to war work, consequently prices started to rise sharply3, as shown in Figure 1. Food prices, growing at only 1.4% per year before the war, increased at and average rate of 14.6% per year during the war. Not unnaturally wages followed, but only after a delay of two years and causing considerable hardship. Food rationing was not necessary, but food was expensive. Nineteen sixteen was a bad year, both on the battlefield and at home, and the end of the year saw the fall of Asquith’s coalition and its replacement by Lloyd George’s war cabinet. Nineteen seventeen, when prices since 1914 had risen 150% and wages by only 50%, was even worse.

Lloyd George created five new departments, four of them ministries, namely: shipping, labour, food, national service, and pensions, all added to Asquith’s ministry of munitions. Moreover, they were headed not by politicians but by businessmen (not always successfully). For the reminder of the war a socialist state was effectively created4. Public authorities had complete control of 75% of the national income. Prices of manufactured goods were fixed, based on ‘cost plus’, to the satisfaction of the owners who nevertheless had lost effective control of their businesses. The mines and railways were nationalised for the duration of the war, but there was no attempt to modernise or merge them. Cotton production was voluntarily reduced to lessen the imports of raw cotton from America, thus freeing shipping for more essential supplies, and the mills that still worked subsidised those that closed. There was no rationing of wheat or bread, but food prices increased steadily. In 1917 eight regional commissions investigated living conditions and recommended an immediate rise in wages, and they continued to increase until 1920. To prevent hoarding, the export of gold was forbidden, and gold coinage was replaced by paper notes, without any great objection.
With the peace, wartime price controls were removed, the control of raw materials, of foreign trade, and the direction of industry, were swept away.  Gold could again be exported 
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Figure 1. Food prices and money wages (1900=100), 1900-1930

Growth figures are the means for 1900-14, 1914-19, 1919-21and 1921-1930.

without a licence and there was heavy selling of Stirling in New York, and so the Bank of England was relieved of its duty to sell gold at a fixed price. Britain was off the gold standard and the pound fell from par ($4.86) to $3.40, reducing the price of exports but increasing the cost of imports5. It was meant as a temporary step, valid until 1925, after which it was hoped that the economy would have returned to its pre-war norm. With the freedom from wartime controls prices rose, initially, faster than in the war, followed of course by wages. Manufacturers had assumed a huge demand for British goods that had been unobtainable during the war, but increased wages had pushed up their prices and their former customers had often found other suppliers. Japan and the USA took over much of the eastern cotton markets formerly supplied by Britain. Also, Europe was still run down and imported little. Falling export sales created a crisis. In 1920 the volume of goods exported were 13% less than in 1913 and in 1921 they were 25% less. 
The manufacturers answer to this problem was to reduce wages, which, of course, the trade unions opposed. The mines were handed back to their owners, who immediately cut wages and proposed to return to the old system of district rates. The miners refused the new conditions, they wanted equal pay for equal work, and were locked out. Railway and Dockers threatened a supportive strike but called it off at the last minute. The miners eventually returned to work, accepting worse terms than originally offered. This set the pattern and after 1921 wages fell generally before stabilising in 1923-30. The same problem recurred in 1926 and this time the miners were supported by other unions in a General Strike, but after ten days the supporting unions returned to work leaving the miners to continue their unsuccessful strike for a further seven months.
Overview of Production

A very good overview of industrial production during this period may be gleaned from the various censuses of production, which started in 19076. They were made at irregular intervals and the relevant years are 1907, 1924, 1930, and 1935. The census divided the productive economy into twenty orders and included seventeen productive orders and three ‘non-productive’ orders (Mining, Construction, and the Utilities: gas, water and electricity). A disadvantage of these groupings is that the performance of some industries is often masked. For example, growth in electricity for lighting implied a reduction in gas supply for that purpose and is, therefore, hidden. Similarly, the growth of motorcars was at the expense of a fall in railway traffic. The censuses of production do, however, give the performance of the individual industries making up the sector, but not for all years.

The performance of these sectors in 1907 and 1935 are shown in Table 2, which gives the net output of each sector, the total for all sectors, and the proportion of the total due to each sector. The table also gives the average annual growth rates and the ranking of the sector in the national economy. The net output is the gross output of the sector less purchases from other organisations (for work or for transport) less the change in stock and work in progress. Cotton, for example had very large transport cost because raw cotton was imported and 80% of production was exported, whereas coal mining had relatively low transport costs because it was mostly consumed near the mine.

In 1907 Mining and Quarrying had the greatest net output followed by Textiles, by Food Drink and Tobacco, and by Construction. The food and agriculture industries grew as a proportion of the total, probably because the war had shown that reliance on imported food had made us vulnerable. Agricultural machinery and fertiliser production certainly benefitted. Arguably, Mechanical Engineering, rank 4, Metal Manufacture, rank 5 and Vehicles Manufacture, rank 10, could all be included under mechanical engineering when, with a net output in 1907 of £112.4 million, it would replace Textiles as rank 2. In 1935, when both Mining and Textiles had declined considerably, these combined mechanical engineering sectors would have a net output of £274 million and are then by far the largest sector. Mechanical engineering might also include Other Metal Manufacture, rank 10, and Shipbuilding and Marine, rank 11, but perhaps it is better to leave the sectors and ranks as they appear in the surveys. Nevertheless, this illustrates the dominance of mechanical engineering to industrial production.
The average growth rate (1907 to 1935) was 3.3% per year, and was mainly due to inflation, but growth above about 3% per year represents growth in the volume of trade. It is significant that the exporting industries (mining, textiles, mechanical engineering, ship building) performed very poorly, all growing at less than the average and slipping down the rankings. Mining slipped from first place in 1907 to fifth in 1935, Textiles from second to third, Mechanical Engineering from fifth to seventh, and Shipbuilding from thirteenth to seventeenth, although Britain remained the world’s largest shipbuilder. The primary reason for these changes was a loss of export markets consequent on their neglect during the war and the increase in prices and wages during the war. Despite wage reductions in the 1920s British products remained too expensive. Lack of investment and poor industrial relations were also important factors.
The industries that prospered during this period were those producing for the home market. Food, Drink and Tobacco (food processing not farming) grew to become the largest sector, closely followed by Construction (largely of housing). Associated with the growth of the Construction sector was Bricks, Pottery, Glass and Cement, which grew at 4.7% per year, and Timber and Furniture that grew at 4.6% per year. Gas, Water and Electricity grew at 4.9% per year to become the fourth largest sector, due largely to the rapid growth of electricity consumption which grew at 7.0% per year compared with gas supply and water supply which both grew at a modest 3.5% per year. The Vehicles sector increased from tenth to ninth at a creditable 4.1% per year, due mainly to a dynamic motorcar industry that more than compensated for the sluggish performance of railway locomotives and carriages. Chemicals and allied industries improved a little faster than the average and advanced from the twelfth to the eleventh rank. Clearly the staple industries were in relative decline and were being replaced by newer industries. It is appropriate to examine these in more detail. 

Table 2. Net Output (£millions, % of total) and Rank in 1907 and 1935 for Various Sectors.

	Rank in 1907
	Net Output

 in 1907

£M

% of total
	Sector*
	Net Output

 in 1935

£M

%
	Growth Rate 

(% py)
	Rank in 

1935

	1
	115.5

17.0
	II. Mining & quarrying

(mainly coal)
	138.2

8.1
	0.6


	5

	2
	94.6

13.9
	XIII. Textiles

(cotton, wool etc)
	157.3

9.1
	1.8
	3

	3
	70.0

10.2
	III. Food, drink, tobacco

(not agriculture)
	227.4

13.0
	4.2
	1

	4
	55.3

8.1
	XX. Construction
	180.8

10.4
	4.2
	2

	5
	45.7

6.7
	VII. Mechanical engineering
	99.1

5.7
	2.8
	7

	6
	39.8

5.8
	VI. Metal manufacture

(mainly iron and steel)
	89.8

5.2
	2.9
	8

	7
	39.8

5.8
	XV. Clothing & footwear
	82.1

4.7
	2.6
	10

	8
	35.6

5.2
	XXI. Gas, electricity, water
	139.5

8.0
	4.9
	4

	9
	32.6

4.8
	XVIII. Paper, printing, publishing
	118.8

6.8
	4.6
	6

	10
	26.9

3.9
	XI. Vehicles

(locomotives, motorcars etc)
	85.8

4.9
	4.1
	9

	11
	24.6

3.6
	XII. Other metal goods

(tools,cutlery etc)
	65.5

3.7
	3.5
	12

	12
	21.6

3.2
	V. Chemicals & allied industries
	76.3

4.4
	4.5
	11

	13
	21.0

3.1
	X. Shipbuilding & marine engineering
	29.1

1.7
	1.2
	17

	14
	16.7

2.4
	XVI. Bricks, pottery, glass, cement &c
	61.6

3.5
	4.7
	14

	15
	14.6

2.1
	XVII. Timber, furniture &c
	53.3

3.0
	4.6
	15

	16
	12.5

1.8
	XIX. Other manufacturing
	35.6

2.0
	3.7
	16

	17
	6.8

1.0
	IX. Electrical engineering
	62.6

3.6
	7.9
	13

	18
	5.7

0.8
	XIV. Leather, leather goods & fur
	15.2

0.9
	3.5
	18

	19
	2.2

0.3
	IV.Coal & petroleum products (coke, oils)
	13.9

0.8
	6.6
	19

	20
	1.9

0.3
	VIII. Instrument engineering
	8.3

0.5
	5.3
	20

	
	683.4

100.0
	Total
	1740.2

100
	3.3
	


*Roman numerals refer to classification in “Census of Production”.

The Staple Industries

Coal 

In the 19th century there had been a proliferation of small pits (3,000 in 1850) that made the industry inefficient and cumbersome and although the industry improved by 1914 there was insufficient investment in mechanisation by coal cutting machines, in conveyor systems or in steel pit props and pithead baths. Coal was mostly cut by pick and shovel and conveyed by pit ponies. In the USA, where labour was scarce and expensive, mechanisation was common, but in Britain labour was cheap enough, and productivity high enough for over 30% of coal to be exported. An international comparison of the productivity and safety in coal mines7 is shown in Table 3. Productivity (tons of coal produced per man-year) was greatest in the USA, four times the productivity of British mines, and reflects not only the advantages of mechanisation but also the prevalence of open-cast and deep seam mining. But compared to Germany, France and Belgium, British mining was both safer and more productive.

Table 3. Comparison of Productivity and Safety in Coal Mines.
	
	Deaths per 1000 man-years
	Deaths per million tons mined
	Productivity, tons per man-year

	Year
	1921
	1922
	1921
	1922
	1921
	1922

	USA
	4.2
	4.89.
	3.94
	4.15
	1050
	1180

	GB
	1.08
	1.09
	4.02
	3.86
	270
	290

	Germany
	1.86
	1.89
	10.25
	10.3
	180
	180

	France
	0.99
	0.87
	6.42
	5.37
	150
	160

	Belgium
	0.91
	0.91
	6.09
	6.07
	150
	150


* One year is of 300 working days duration.

Management was well-aware of American practice, but they did not think it useful in Britain. The retiring President of the South Wales Institution of Engineers, in 1904, found it difficult to imagine any machine that would have any useful application in winning steam coal in South Wales8. The Powell Duffryn collieries made limited use of mechanisation due to ‘the success in other coalfields by the use of coal-hewing machines and face conveyors’, but the uptake generally was slow9 as illustrated in Figure 2. In 1930 some 30% of coal was cut by machine, but 70% was still cut manually. In the 1930s, less than 40 per cent of Britain’s coal was cut mechanically, compared to over 90% in Germany and Belgium. 
Often, however, the miners themselves resisted mechanisation because of the implied reduction in the labour force. Nevertheless, these working conditions go far to explaining the antagonism between miners and mine owners that blighted the industry. Before the war coal production grew at a steady 1.9% per year and exports increased at a very healthy 4.2% per year10, Figure 3. Coal was probably the most fundamental product, essential for almost every industry, consequently during the war the mines were nationalised ‘for the duration’ and run in the national interests. Their owners were paid ‘cost plus’. No attempt was made to improve productivity; indeed, exports fell during the war and although home consumption remained constant, the net result was less coal being cut.
In 1921, when the collieries had been returned to their owners, they immediately proposed lower wages and a return to district wages. The miners wanted equal wages for equal work and proposed instead a national wage with the more profitable mines subsidising the least profitable. The owners refused. There was a lockout, and a danger of a general strike when the railway and transport unions offered to strike in support. In the event, such support 
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Figure 2. Coal cut by machine in Britain (% of total). 
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Figure 3. Coal Production and Exports.
was withdrawn and after a few weeks the miners returned to work on reduced wages and district wage rates. There was a marked fall in production but in 1922 and 1923, production was back almost to pre-war levels, due mostly to coal strikes in the Ruhr and the USA.
The miners were at the centre of the 1926 general strike11. In 1925 the existing wage agreement ended, and the owners proposed further wage reductions, which the miners refused. A lockout threatened, which the government prevented by offering a subsidy to the industry to maintain wages and profits. Meanwhile a Royal Commission, under Sir Herbert Samuel, investigated the industry. They reported in March 1926, suggesting nationalisation of royalties, amalgamation of smaller pits, and welfare improvements such as pithead baths. Neither side was happy. The owners rejected the commission’s proposals and demanded lower wages and longer hours. The existing agreements ran out at the end of April and on 1 May the miners were locked out. The same day a special trades union conference approved plans for a general strike on 3 May. This was supported for ten days by the railway workers and transport union and when they withdrew the miners fought on alone for a further seven months until they were driven back to work by hunger and great hardship; accepting longer hours, lower wages, and the hated district agreements. The loss of production and of exports was very marked in the strike years, Figure 3, and this affected many other industries, but mining recovered, and output returned to 87% of pre-war figures between 1927 and 1930. After all, gas, iron and steel, the railways, electricity generation, and many more, relied heavily on coal.
The general strike is considered as the clearest demonstration of class warfare in Britain. One would like to think that it marked the beginning of a more reasonable age when improved standards of welfare and living were attained by increased productivity rather than by strife. Of course, many miners left the industry to take work elsewhere. Shore12 quotes the example of some New Tredegar people moving to new industries that were springing up in such places as Slough, Dagenham, Leicester, and Luton; not the usual industrial areas.

The use of coal by its major customers (coke ovens, gas works, railways, ships, and electricity) is illustrated in Figure 413. The data is poor before the war, but it seems that gas works, railways, and electricity was increasing their consumption quite significantly. During the war all maintained a relatively steady consumption, except for shipping where 
[image: image4.wmf]5

1

0

1

5

2

0

2

5

1

9

0

0

1

9

1

0

1

9

2

0

1

9

3

0

C

o

k

e

 

O

v

e

n

s

S

h

i

p

s

Y

e

a

r

C

a

l

 

U

s

e

d

 

p

e

r

 

Y

e

a

r

 

 

(

m

i

l

l

i

o

n

s

 

o

f

 

t

o

n

s

)

0

5

1

0

1

5

2

0

1

9

0

0

1

9

1

0

1

9

2

0

1

9

3

0

1

.

9

%

p

a

1

.

1

%

p

a

4

.

8

%

p

a

R

a

i

l

w

a

y

s

E

l

e

c

t

r

i

c

i

t

y

G

a

s

w

o

r

k

s

Y

e

a

r

C

a

l

 

U

s

e

d

 

p

e

r

 

Y

e

a

r

 

 

(

m

i

l

l

i

o

n

s

 

t

o

n

s

)


Figure 4. Coal use by sector.

consumption fell dramatically from being the major pre-war consumer (24 million tons per year) to a remarkably low 10 million tons in 1918, later recovering to pre-war rates, except during strike years. This reduction in coal consumption by shipping is a measure of the export trade lost during the war; a loss that was difficult to recover after the war because the customers had found alternative suppliers. Coke ovens also took much less coal during strike years, but gas works, railways, and electricity were relatively unaffected. Electricity, in fact, was by far the most dynamic sector, with coal consumption growing in the 1920s at about 4.8% per year.

Gas

In 1912 there were 826 gas undertakings and about 7 million customers. Even small towns had gas works, but all remained essentially local, and there was no standardisation or co-operation between them14. In 1903 they consumed about 6% of coal production. Important by-products of gas manufacture were coke, ammonia and coal tar, creosote and, eventually, synthetic dyes, drugs, and chemicals. The First World War gave a boost to the demand for many gas industry bye-products that were required for explosives, dyes, and chemicals, but the gas industries net output increased by only a modest 3.5% per year between 1907 and 1935 so the influence of the war was slight.
During the inter-war years, the gas industry came under increased competition from electricity. Although the number of gas consumers increased to over 11 million by 1938, electricity was successfully replacing gas as the commonest source of public and domestic lighting and accounted for 44 per cent of street lighting by 1939. The gas industry mounted a drive to increase domestic sales of gas ovens, refrigerators, fires, and water heaters. Amalgamations caused many small companies to disappear but unlike the electricity industry, which was moving towards a national grid, the gas industry did not consider linking gas mains, except, perhaps, in Sheffield where a high-pressure grid system connected gas, coking, and industrial plant, resulting in a 30 per cent fall in prices.
Textiles 

Textiles, largely Lancashire cotton and Yorkshire wool, constituted Britain’s largest export industry and in 1911-13 provided 39% of British exports. Figure 5 shows the volume of raw 
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Figure 5. Raw cotton imports from the USA (millions lb per year) 

and cotton exports (millions yards per year). 

cotton imports (million lbs per year) and finished cotton exports (millions of yards per year) for 1900-193015. Both imports and exports had grown steadily before the war at about 2.3% per year, but both dropped sharply during the war. This was a voluntary arrangement to reduce the volume of imports from the USA, thus releasing shipping for more urgent supplies. Some mills closed and those sections of the industry that remained in work paid a levy to compensate those that did not. Both imports and exports reduced by about 50% between 1913 and 1918. Both recovered somewhat by 1925 but thereafter they declined. The volume of cotton exports never again attained their pre-war levels. Cloth was dearer, export markets lost during the war had gone elsewhere, and there was intense competition from the USA and Japan, who had taken much of the Eastern market. This continued into the 1930s when rationalization, like that undertaken during the war, saw 22 million spindles and 251,000 looms scrapped and the cotton workforce reduced from 564,000 to 398,000. The woollen trade experienced similar reductions. Nevertheless, Britain remained the foremost cotton producer, having about 57 million cotton spinning spindles in the 1920s, some 34% of the world’s total16. The United States with about 37 million spindles, and Germany with 11 million spindles were the main competitors. At the time British India had over 8 million spindles and Japan had about 6 million.
Taylor17 thought that Britain’s cotton industry was over capitalised and capitalised wrongly, having too much equipment for Indian cotton, and not enough for Egyptian. In Oldham alone many fine mills built in 1920 in anticipation of a boom, never operated. Nevertheless, textiles remained an important export industry and were ranked three in 1935 despite the damage the war had done to the industry.

Iron and Steel Industry

Pig iron production, Figure 6, had increased steadily to an average of about 9 million tons per year by 1905, and maintained this level until the outbreak of war, after which production fell steadily to about 7.5 million tons per year by 191918. Production was badly affected by the miners’ strikes in 1921 and 1926, but otherwise maintained a steady, though reduced, output, causing the industry to slip from rank 6 to rank 8 in Table 2. Post-war production of pig iron was about 20% less than pre-war production due mostly to the continued use of obsolete furnaces using hand charging rather than mechanical charging. The 1930s saw a recovery of the industry, aided by protection and re-armament.
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Figure 6. Iron and steel production and imports, 1900-30.

Steel manufacture, initially small scale, became the dynamic sector of the iron and steel industry by the 20th century, due largely to Bessemer’s first successful operation of his converter in the 1860s and Siemans’ open-hearth furnace a few years later. These processes enabled the mass-production of ‘acid’ steel using pig iron made from domestic or imported haematite ores. Thomas and Gilchrist’s ‘basic’ process, 1879, made possible the use of cheaper, and British, phosphoric ores, but British firms, no doubt for good technical and economic reasons, were slow to switch to the new process. In 1913 under 37% of British steel was manufactured by the basic method but by 1930 the open-hearth basic process was by far the more important, producing three times the quantity of the acid process. Bessemer steel production almost vanished.

Wartime demand for steel gave the industry a considerable boost, but steel had been growing quickly for the previous ten years. Between 1908 and 1914 steel output increased apidly at 6.5% per year, and during the first three year of the war it increased by 7.2% per year, which perhaps contributed to some post war overcapacity.  After 1918 steel output always exceeded pig iron production, and both were equally affected by the miners’ strikes of 1921 and 1926. 

Iron and steel imports, which had been steadily increasing before 1914, declined during the war, but subsequently, and until 1927, grew at a remarkable 24% per year and reaching 4.4 million tons per year before declining to 2.8 million tons per year where it steadied. Evidently British iron and steel production could not be increased sufficiently to meet the demand or was not of suitable quality.
Engineering

In the early 20th century, engineering was still dominated by those sectors that had grown up with industrialisation. In 1907, the Census of Production19 showed manufacture of railway carriages and wagons (£15.8 million), of textile machinery (£13 million), and of railway locomotives (£12.4 million) as the biggest engineering sectors. The manufacture of steam engines, boilers, and agricultural machinery was also important. 

Changes in the relative importance of different engineering sectors led to a shifting geographical distribution of the industry. The inter-war period brought sharply contrasting fortunes. Shipbuilding declined somewhat compared to the rapidly expanding motor vehicle industry (6.6%pa growth in gross output 1920-38) and the erratic yet still considerable advance of the newly established aircraft sector (160% increase in output in ten years before rearmament began in 1934), all of which is considered below. Makers of textile machines and locomotives, faced with increased overseas competition and a sharp fall in the home market, declined in relative importance. So did marine engineering (though here the overall decline of 8% in the value of output, 1924-35, hid a 30% increase in the value of marine diesel engines). The output of reciprocating steam engines collapsed; by 1935 it was only 30% of its 1924 level. Conversely, the makers of boilers and steam turbines, boosted by the demand for electricity generating stations, grew in importance as, more impressively, did electrical engineering; its 4.7%per year growth in gross output, 1920-38, was second only to that of vehicle makers. Nevertheless, the total output of all sections of the electrical industry amounted to only £14.1 million and was scarcely more than the manufacture of railway locomotives.
Chemicals

In the mid-19th century, Britain had been the world leader in chemicals production but by 1913, with an estimated 11% of world output, Britain had fallen behind the United States (34%) and Germany (24%). The USA, having a large electrical generating capacity, led in electro-chemical processes and Germany led in organic chemistry, synthetic dyestuffs and drugs (an offshoot of the dyestuffs industry), and in artificial fibres and plastics20.


The First World War stimulated the demand for explosives, dyestuffs, and drugs, and had a substantial and lasting effect on the chemical industry although it remained small nationally. The production of sulphuric acid increased, and the need for toluene for TNT promoted a British petrochemical industry. The Asiatic Petroleum Company’s refining plant was moved from neutral Holland to Portishead and the crude toluene was then processed at plant in Oldbury and Queensferry. Brunn, Mond & Co developed new methods of producing ammonium nitrate. By 1918, the government had established plant for nitrogen fixation, important for the manufacture of explosives and fertilisers, at Billingham (Durham), but that was abandoned when war ended, and Brunner, Mond, bought the site and information, leading to the formation of Imperial Chemical Industries.

But growth was steady rather than dynamic. The net output of the chemical and allied industries increased from £21.6 million in 1907 to £76.3 million in 1935 (Table 2). This rate of growth was not much above the average in other manufacturing industries, but nevertheless the industry’s ranking increased from 12 in 1907 to 11 in 1935 when it accounted for 4.4% of net manufacturing output.

Railways
Track mileage had grown gradually during the Victorian and Edwardian periods, exceeding 20,000 miles in 1910 and thereafter remaining substantially constant until after the Second World War. Similarly, passenger and freight traffic held up reasonably well, given the increasing competition from motorcars and lorries. Passengers declined somewhat from 1,229.4 million in 1921 to 1,195.9 million in 1928, an average decline of only 0.4% per year. Freight, on the other hand grew at 1.9% per year21. There was little innovation, and none resulting from wartime technology. Electrification was expected in 1919 when electricity generation was proposed to be part of the new Ministry of Transport22. It would have reduced the consumption of coal, removed the need for firemen on the footplate, and reduced the cost of cleaning and preparing locomotives for service. But the need to raise the height of bridges along the track was a disincentive. Also, the locomotive builders could have developed oil-fired boilers, with gains corresponding to those attained by ships of the Royal Navy, or they could have replaced steam power by diesel power, as eventually happened in the 1960s. They did neither. Railways were much used by the Army in the war and was the first industry to be brought under government control, but nothing was done to improve them. Tramlines, mostly electric, reached their maximum length in 1928, after which buses increasingly replaced them.

Shipbuilding


As mentioned above, Britain relied heavily on imported food and raw material and on exported finished goods, and to service this trade she had the world’s largest merchant fleet, was the world’s largest shipbuilding nation, and maintained the largest navy to protect it. In 1913, shipbuilders not only met almost all home demand but also about 30% was sold abroad23. During the war, some 7 million tons (35%) of Britain’s mercantile fleet was sunk, but shipbuilding capacity was such that this was replaced by 1920.  The tonnage of the entire world’s commercial shipping in the 1920s was about 65 million tons, and of this more than 19 million tons (30%) was British. The next largest fleet was the United States with about 15 million tons, followed by Japan, France and Germany; each having 3 to 3.5 million tons. Despite this dominant world position shipbuilding and marine engineering accounted for only 3.5% of net production in 1907 and 1.7% in 1935. On average, construction for Britain declined somewhat from 760,000 tons per year in 1900 to about 620,000 tons per year in 1930, an annual decrease of about 0.6% per year. But, as illustrated in Figure 7, the industry was subject to savage trade cycles, usually of five years duration, in which construction could double, or halve, from one year to the next24.
After 1919 there was a great expansion of shipbuilding capacity, not only in Britain but also in the USA, Japan, and Sweden, but when world trade became stagnant after the post war boom, ships were laid up and freight rates cut.  Only in 1929 and 1937 did carrying capacity and trade approach balance and on each occasion economic slump restored the 
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Figure 7 Ships built for British citizens, and ships on order, 1900-30.

shipping surplus. Also, greater efficiency in ships (reducing the numbers needed), subsidies and protection for foreign shipbuilders,  the absence of any productivity gains, and a 10% fall during the 1930s in the size of the British merchant fleet, all added to British shipbuilder’s difficulties; as did an over commitment to steam as opposed to motor vessels. Nevertheless, approximately half of British output in the 1930s was motor-driven. Superheating had improved the thermal efficiency of ships and the increasing use of oil-fired boilers had improved turn-round times in harbour.  Practically all Royal Navy ships had oil-fired boilers; a process that had been going on since 1903.

Though Britain remained the world’s major shipbuilder the percentage of world tonnage constructed in the UK fell, and the interwar years saw the beginning of the long-term decline of the British shipbuilding industry.

New Industries

Electricity
Despite world-class research work in electrical science (Faraday) and outstanding work in electricity generation by steam turbines (Parsons), Britain lagged in its application. In 1919 less than 6 per cent of the homes in Britain were wired for electricity, and it was in the electrification of tramways and the lighting public streets and buildings that the impact was most noticeable.
The large number of suppliers using their own voltages and frequencies hampered the electricity industry25. As late as 1924, seventeen different frequencies were used throughout Britain and while Britain could boast the largest gas industry in Europe, the electricity industry remained less advanced than those of America and Germany. The first step towards comprehensive reorganization, directed by the state but with private companies retaining their autonomy, came in 1926, when the Central Electricity Board was set up to act as a co-ordinating body, promoting the idea of a National Grid of 132 kV.  A hundred and forty selected stations were linked at regional level, with control centres at Newcastle-upon-Tyne, Birmingham, Leeds, Manchester, Bristol, London, and Glasgow. This new structure enabled stations connected to the Grid to develop a regional response to shifts in demand for power and allowed stations to be taken out of the system for maintenance work. But the National Grid was still not completed in September 1933 and was not truly national before October 1937. By the 1930s the average size of station was 60 MW, as compared to 0.1 MW in the 1890s and 25-55MW in the l920s. Battersea power station in London was the biggest in Europe at this time, at 105 MW.

The growth in the number of customers, and in electricity consumed, is illustrated in Figure 8 for a typical cotton town for the period 1900-1947. The growth in customers was steady at about 14% per year before 1939 but the electricity used declined when the local economy was poor26. Nationally growth in electricity supply was a steady 10% per year between the wars27. In 1928 Britain generated 14,960 million kW hours of electricity, equivalent to about 1.6 million tons of coal per year, and as the coal consumed was about 9.3 million tons per year the average thermal efficiency was about 17%. Thermal efficiency had increased from about 14% in 1923. Internationally Britain (326,000 kWh/head) generated much less than either Germany (437,000 kWh/head) or the USA (723,000 kWh/head)28. This 
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Figure 8 Left: growth in customers (hatched) and electrical units (black) consumed in a cotton town, 1900-1947.  Right: National growth in electricity generated, 1920-40.

was partly due to the well-established state of the British gas and coal industries. Many towns in the USA moved from candles and oil lamps to electric lighting without ever establishing gas supplies. More significantly, American industry was more inclined to use electrical machinery, particularly electric motors to replace belt drives from overhead shafting driven by steam engines.

Electrical engineering was heavily concentrated in the south and the midlands. In 1935 electrical engineering was 62% of the size, by output value, of mechanical engineering, whereas in Greater London it was 165%, in the South East 93.1%, and in Warwickshire, Worcestershire and Staffordshire 8.3%. By contrast, in North West England electrical engineering output was 36.3% that of mechanical engineering and in Scotland just 4.9%. Military use of electrical products during the war was mainly for radio communications, radio direction finding, and telegraphy. The 1920s saw great growth in the manufacture and sales of radio sets, and, of course, the formation of the BBC in 1928. Numbers employed in electrical engineering increased from 62,300 in 1907 to 213,500 in 1930, growth rate of 5.4% per year29. 

Oil

Initially mineral oil was used for lighting, but as supplies became less expensive and more available other uses were found. After about 1900 shipping turned increasingly to the use of fuel oil because in comparison to coal it was so much easier to handle and store, had a higher calorific value, and the saving in turn round time in harbour was considerable. Fuel injected boilers were easier and cheaper to run than coal fired boilers, whether manually or mechanically stoked. Moreover, its relative cleanliness made it more acceptable. 

It seems that from 1903 onwards the Admiralty were steadily pursuing a policy tending towards 100% use of fuel oil in the Navy, although the changeover was not rapid30. The advantages of oil firing overcame patriotism. However, its uses for other steam raising applications were slow to develop, largely because oil was not an indigenous fuel and had to be imported, to the disadvantage of coal production and the balance of payments. But the transition from coal to oil had started. World oil production increased from 21.3 million tons per year in 1900 to 201.3 million tons per year in 1930, an average grown rate of 7.5% per year. Oil production in countries other than the USA, was almost entirely for export and increased from 28 million tons in 1919 to 68 million tons in 1929, and 110 million tons in 1939. The USA, easily the largest producer, in these three years produced 49, 136, and 168 million tons respectively, and was also a net exporter throughout the period31.  Britain’s refined oil imports by comparison was slight but grew at 7.5% per year from 3.4 million tons in 1920 to 7.2 million tons by 1930, and crude oil imports increased from 17 thousand tons per year to 1.9 million tons per year in the same period31.


The relative ease with which oil could be transported meant that industry could locate in new regions off the coalfields, and many foreign countries, held back by the lack of coalfields, were now able to develop and compete. 

Automotive

In 1900 there were 59 motor manufacturers in Britain and by 1914 this had increased to 11333. These were mostly small-scale manufacturers making cars one at a time and by hand. Nevertheless, some twelve thousand motor vehicles were produced in 1907, often from imported French components, and this increased to 34,000 in 1913. The boost came mainly from the Ford plant established at Trafford Park, Manchester, in 1911, which built model T Ford cars from interchangeable parts imported from America. The factory used the mass production methods that had been developed in the USA, and British makers copied these. By 1913 Ford produced over 6,000 Model T cars and was by far the largest British producer. During the war tractors replaced cars on the production line. By the 1920s the Ford factory had expanded to its limits and production was transferred to a new factory at Dagenham, Essex, which became operational in 1931. Austin and Morris were Ford’s main competitors.

Taylor34 notes that before the war the army never became thoroughly mechanized and so failed to encourage the mass manufacture of automobiles. BEF vehicles at the start of the war amounted to 827 motorcars (all but 80 were requisitioned), and 15 motorcycles. By November 1918 they had 56,000 lorries, 23,000 motorcars, and 34,000 motorcycles. It was a real boost to the industry, and not least by creating a body of men who knew more about cars than about horses.
The 1920s and 1930s saw a marked growth in motor vehicle production and in 1928, for the first time, the number of motorcars in use exceeded the number of horses35, Figure9. Tariff protection in the home market, combined with the adoption of Ford’s production-line techniques, reduced prices and increased sales. Growth was dynamic and exceeded 17% per year during the 1920s. Generally, the old industrial areas were avoided by manufacturers (except by Ford in Trafford Park). Surrey, for example, developed as the home of British motor sport (Brooklands) and Knowles356 has collected details of 81 car and commercial vehicle manufactures who were active in that rather non-industrial county during 1900-1930. Growth was also helped by the availability of light, low-horsepower cars, encouraged by the horsepower and petrol taxes. In the later period, especially, first time purchasers of small-engined cars constituted a large part of the home market. By 1937 exports, too, were important, taking more than one-fifth of cars produced. In 1924 Britain produced 146,000 motor vehicles (116,600 cars and 30,000 commercial vehicles)37. Output grew each year until 1929 (238,805 vehicles, including 182,347 cars, and 56,458 commercial vehicles), and even in the trough of the slump in 1931 production declined by only 5% on the 1929 figures (partly because commercial vehicles output continued to rise).
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Figure 9. Numbers of vehicles (France, Germany, and UK) and horses in the UK..

Car use in Britain, as elsewhere, was losing its recreational aspect and transformed transport. The number of horses and the numbers of passengers travelling by rail declined. In 1928 Britain had 900,000 motorcars for a population of about 46 million people, France had 794,000 for a population of 41 million, and Germany had 422,000 for a population of 64 million. In the United States motorcar ownership had already increased to 21 million cars for 121 million people. Increased output in Britain was accompanied by amalgamation of companies. The 96 manufacturing companies of 1920 shrank to 41 by 1929, when Morris (35%), Austin (25%), and Singer (15%) dominated output.

Aeronautical

Although Britain had about a dozen airframe manufacturers before the war, they lagged a little behind France and the USA. Engines, for example, were usually imported or adapted from motor vehicle engines. The creation of the Air Ministry in 1912 and aircraft developments during the war, changed the situation and it might reasonably be expected that wartime aeronautical technology could be applied successfully in peacetime.
By 1918 the Air Ministry was encouraging commercial flying and thought that the future use of airships and aeroplanes would not conflict because airships were long-distance, weight-carrying craft that could compete with liners across the oceans compared to the short-distance, high-speed aeroplane that would compete with railways38. Moreover, airships were safer. Only one airship (an experimental ship) had been lost in Britain owing to catching fire in the air, although during the war 83,360 hours had been flown and over 2.5 million miles travelled. The record up to 1930 shows that twelve crossings of the Atlantic (both ways) by airships had occurred and 550 people had been carried in complete safety. Of the 24 aeroplane crossings in this period only two managed the east-west direction against the wind, and only 47 people had been carried of whom 11 had died in accidents and 18 were rescued from the sea. The numerous airship disasters of the 1930s changed all this.
Aircraft were a military necessity and, post-war, the government supported the industry as best it could, but commercial flying was slow to develop. Some firms disappeared and others amalgamated and survived on small and irregular government contracts. Vickers’ took over Supermarine in 1928 and a chain of mergers (AV Roe, Saunders, Armstrong Siddeley, Gloster, and Hawker) led to the emergence of Hawker Siddeley in the mid 1930s39. Only De Havilland concentrated on civilian aircraft in the 1920s. In aero engines, the Air Ministry supported manufacturers, such as, Armstrong Siddeley and Bristol for air-cooled engines, and Napier or Rolls-Royce for water-cooled engines. The Census of Production gives the net output of the aircraft industry as £3.3 million in 1924, rising to £8.7 million in 1935, and employment was 12,700 and 36,000 respectively. It was less than a tenth the size of the motor vehicle industry. The wartime hopes of the Air Ministry had not been attained.
Imperial Airways was formed from four smaller airlines in 1923 and by 1927 they had achieved a good degree of safety and punctuality, although they ran only half full and were not financially self-supporting. Nevertheless, they started regular services on the Cairo-Basra route (1,035 miles) on 12 January 1927 using DH66 aircraft, and on 27 December 1927 the Air Minster, Sir Samuel Hoare, and his wife were passengers on the inaugural flight of 6,124 miles to India40. This required twenty stages (about 316 miles per stage) spread over ten days, Figure 10. There was a midday stop for lunch and re-fuelling and hotel accommodation overnight for sleeping. Imperial Airways survived because of government support and was unlikely to be a commercial success until costs were reduced.
[image: image11.jpg]Malakand
s Fass + . a\pw
p: Kohg oo hOL hore dmbala
X ot BDelhi
7 “ = Mr(;‘/;"l:;;h Jlta (il
LS PN — 7 Mu
B (/ N a\ B/kaner Jodhpur
== . ) 3 M\ p
2T W
i 2 /(amc/u
<~ 2,
) Pt ™7 ) o S s J A
o = -2 - N %\s \(\‘5 > >7 ¥
~ Qe hall /"/ utba/] "\ ) C/Ia/lbor A%
Kho .\ )/ ; 0“ _»Abouk, S 'za ’ DN — \!
) He//opol/s I INDIAN
_Scale of Miles 9 OQCEAN

0 100 500 1000

18




Figure 10 Inaugural aeroplane flight to India, 27 Dec 1926 to 4 Jan 1927.

Completed in 20 stages over 10 days.

Airships, on the other hand, flew continuously and with adequate on-board accommodation and dining.  They were expected to do the run to India in half the time (five days). Here was a real peacetime application of wartime technology, but their peacetime development was very slow, and it was not until 1930 that two British prototypes were ready for testing. Following a successful return flight by the R34 across the Atlantic in 1919, the government had awarded contracts for two airships, R100 and R101, in 1923. R100 made a very successful double-crossing of the Atlantic in 1930, which put pressure on the Air Ministry’s ship, R101, to make her inaugural flight to India. She was hurried off before she was completely ready and crashed in bad weather, killing all passengers but six41. Thus ended British interest in airships. Germany continued to run very successful long-distance flights using Graf Zeppelin and the Hindenburg, but the latter’s disaster in 1937 effectively removed airships from commercial operations.  But by this time, aeroplanes were beginning to be effective and profitable for long distance flights.

Commercial flying should have been one of the major areas in which World War 1 technology could have found peacetime applications. It did not do so because airships ultimately proved to be too dangerous. When filled with helium they were safe but uneconomic, and the USA had the only substantial helium supplies which they held as a strategic reserve. Aeroplanes, in the 1920s, were also too dangerous for long flights across the oceans. Shorter air routes developed, London to Paris for example, but they ran mostly half full and at a loss unless supported by subsidies.

House building 
German airships during the war had carried out numerous bombing raids over London and the east coast, but unlike the air-raids experienced in the Second World War the damage done to the housing stock was only slight. The post-war housing shortage was caused by pre-war neglect. Before the war house building in Britain declined at an average rate of about 6.8% per year, from about 160,000 houses per year in 1903 to about 20,000 houses per year in 191642, Figure 11 The housing shortage after the war was acute and by 1919 some 610,000 
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Figure 11. Houses Built in Great Britain.

new houses were required. This was not simply due to the lack of pre-war house building but was exacerbated by an increase in the number of newly married couples and the decline of the older housing stock into slums43. Addison, the health minister, was enthusiastic about house building. He ordered local authorities to build unlimited houses and let them at rents that were fixed at 1914 levels. The government subsidised, any cost over a 1d local rate. It proved too expensive and the subsidy was stopped in 1922. Although Addison’s scheme had built 213,000 houses the shortage had now risen to 822,000 houses, worse than in 1919. Wheatley, the new health minister recognised the problem and restored the scheme by returning the responsibility to local authorities and increasing the subsidy. House building now increased rapidly from about 70,000 per year in 1923 to about 260,000 per year in 1927 and settling at about 210,000 houses per year for the next three years. Some 1.5 million houses were built during the 1920s. The programme was stopped in 1932, and although it did not clear the backlog of slums, it did benefit the more prosperous members of the working class and helped to create Lloyd George’s “land fit for heroes”.

The pre-war decline of about 6.8% per year had been reversed to such an extent that house building was one of the liveliest sectors of the economy in the 1920s, growing at a rate of about 10% per year and creating considerable prosperity. Such building stimulated the newer, more domestic (light) industries and electric light, electric cookers, vacuum cleaners, radios, and the motorcar became increasingly essential. Letchworth (from 1903) and Welwyn Garden City (from 1920), as part of the Garden City Movement, had set the precedent and much of the 1920s construction went up on green field sites that did not need slum clearance. 

Population Movement


Population grows fastest where industry is expanding and creating jobs. At the height of the industrial revolution, taken to be 1841-51, the population growth rate was 1.16% per year44. As might be expected, this was concentrated in industrial areas of South Wales, the West Midlands, Lancashire, the West Riding, Northeast England, and in Scotland’s central belt, all of which, because of internal migration, grew much faster than the national average, Figure 12 (left), The Highland and Islands were losing population, as was mid-Wales, but most other places were growing. This contrasts sharply with the growth rates in 1921-31, Figure 12 (right). Here the national growth rate had declined to 0.46% per year and the counties experiencing rapid growth (two to five times the national average) had shifted south and east, concentrating around London. The South and the West Midlands grew faster than average. Most of Wales and all of Scotland except for Lanarkshire, Stirling, and Midlothian lost population. In England, the more remote counties of Cornwall, Westmoreland and Cumberland also lost population.
Clearly the old export industries were struggling to maintain their markets, and consequently declining; but new industries were being established in the 1920s, namely, vehicles, electricity, electrical engineering, non-ferrous metals, rubber, and domestic appliances. And some older industries, such as steel, gas and water, building and contracting, building materials, and food, were also growing quickly. These new industries were mainly established in the Midlands and the Southeast, particularly around London, and for the most part they avoided the old industrial areas. This resulted in a marked shift in population during the 1920s, as people moved from the old industrial areas to the new and more prosperous industries.

The old industrial areas became desperate. The Government were stirred into action and acknowledged the existence of four Depressed Areas, more tactfully called, Special Areas, namely: Scotland, South Wales, West Cumberland, and Tyneside45. Two Commissioners were appointed to revive these areas, with an initial grant of £2 million, but 
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Figure 12. Population growth rate of UK counties.

1841-51 (left), 1921-31 (Right).

not much was achieved. Industry had been transformed from its pre-war condition, but not, perhaps, because of the war.
Reorganisation of Industry
As mentioned above, by 1916 the Government had complete control of 75% of the economy, and they retained this control until 1921. Many considered that this arrangement might work well in peacetime and the Labour party, who supported nationalisation, benefitted at the expense of the Liberals. By 1921 the post-war boom was over. The international price of coal, for example, dropped below the cost of production and the Government, obliged to pay the owners “cost plus”, quickly returned the mines to their owners, who immediately reduced wages. Nevertheless, state control of industry was seriously considered, and even proposed for the coal industry. The Labour party was elected in 1923 and again in 1929, but proved, in many respects, to be more conservative than the older parties.

The situation was symbolised in the public mind by the fate of the two airships mentioned above; one built by private industry (R100) and the other by a government factory (R101). They were popularly known as the “Capitalist ship” and the “Socialist ship”. The Capitalist ship followed establish designs, was completed first, and successfully crossed and re-crossed the North Atlantic. The Socialist ship, on the other hand, adopted an innovative design, was delivered late, and under pressure from the Air Minister, crashed on its inaugural flight to India, bringing an end to British interest in large airships. It was taken to epitomise government interference in private industry. Even so, Government control of the economy in the First World War prepared the way for Keynesian economics and the later experiment of nationalisation. 
In 1932, looking back on the 1920s, an experienced engineer, R.C. Smart46 notes “—during the period of world expansion [in post-war trade] of over 20%, that we not only did not share in such an expansion but lost some 26% of our overseas markets. The price of our manufactures has proved to be too high and we have been unable to sell our goods—". He thought there should be more industrial cooperation between the labour force and leaders of industry, and that a massive re-investment was necessary. “We have a surplus of obsolescence in productive capacity of 50% in the coal industry, a similar situation in cotton and shipbuilding, 75% in our blast-furnace capacity is obsolete, and so is our coal coking plant. In the steel industry 35% is the measure of our redundant capacity, whilst we have a burden of over two million unemployed to carry for some years.” The copy of his book I read had been owned by a member of parliament, so perhaps it had some influence. Britain’s staple industries did need new investment, but they had to compete for capital not only with the new industries but also with the lucrative investments that could be made overseas.

Conclusions
Did the First World War transform British Industry? Clearly, change there was, and in a most dramatic form as Britain’s staple industries, having attained international dominance in the previous century now declined as a result of wartime inflation and foreign competition which took control of markets that Britain could not supply during the war. Textiles, Britain’s largest export, declined markedly, and the other staple struggled to hold onto markets.
There were positive results from the war, most noticeably in the automotive sector which benefitted from wartime mechanisation and which gave rise to in an improved manufacturing base and a more knowledgeable workforce. The aeronautical sector should have been more important after the war, but it was slow to develop. Airships carrying passengers, freight, and mails over the oceans seemed possible, but experience showed them to be too dangerous. Aircraft, suitable only for short flights over land, or in a series of flights for longer journeys, were developed but needed subsidies and the aircraft sector remained much smaller than the automotive sector. The fuel oil industry prospered, mainly in response to the demands of the automotive industry and the needs of the Royal Navy, who used oil fired boilers, and shipbuilders who increasingly used marine diesel engines. Although not resulting from the war, electrification pressed ahead with the formation of a national grid. Railways were not modernised despite their importance in the war and subsequently.
Economic conditions before and after the war were very different, and much of this was attributable to the war, but it is also true that some change was inevitable. Certainly, the origins of post-war changes are discernible before the war and it may be that the war merely accelerated these. Unquestionably wartime technology was beneficial in some areas but not generally. After the war the standard of living began to increase in real terms, but this was not experienced throughout the country. There was a marked geographical shift in industrial prosperity from the old industrial areas to new areas concentrating around London, the South, and the Midlands.
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