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A B S T R A C T . Interest in energy transitions has accelerated in recent years due to rising concerns
about global warming and resource scarcity, but the drivers of these phenomena are not well under-
stood. To date, scholars have primarily focused on commercial and technological factors, highlighting
that oil was ‘better’ than coal – more powerful, cheaper, cleaner, and more practical to use – and that
the internal combustion engine made it more advantageous to use in transportation. Yet oil was also
a strategic commodity that powerful states sought to acquire for military reasons. This article contends
that geopolitics, military decision-making, and energy security hastened the transition from oil to coal
prior to the First World War. It argues that Britain, Germany, and the United States sought to tran-
sition their naval fleets from coal to oil to gain a military advantage at sea, which created, for the first
time, the problem of oil-supply security. Through government-led initiatives to address oil-supply
security, vast new supplies of oil came online and prices fell, the ideal environment for oil to
eclipse coal as the dominant source in the global energy system.

I

On no one quality, on no one process, on no one country, on no one route and on
no one field must we be dependent. Safety and certainty in oil lie in variety and
variety alone.

Winston Churchill, first lord of the Admiralty of the British Empire, 

Interest in energy transitions has accelerated in recent years due to rising con-
cerns about global warming and resource scarcity. Historical studies of energy
transitions provide a rich understanding of their nature and implications, but
fewer explore the major drivers of these transitions. It is, to state the
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obvious, quite difficult to tease out, assign proper importance to, and generalize
about the many factors driving energy transitions. The two transitions from one
dominant source to another – wood to coal and coal to oil – occurred over
several decades and when overall energy demand was growing, but energy
demand growth is not guaranteed to drive a future transition. The abundance
of the new source has not necessarily determined the pace of its adoption, nor
has the remaining availability of the existing source necessarily determined the
rate of its decline. Oil became the dominant energy source, but coal has
remained a major part of the energy mix.
Energy transitions involve the search for additional, better, and cheaper

services associated with the deployment of new energy sources and technologies.
Assessing whether energy sources are better depends on numerous factors,
including gravimetric and volumetric energy density, power density, emissions,
cost and efficiency of conversion, financial risk, amenability to storage, risk to
human health, and ease of transport, etc. The performance of end-user tech-
nologies, in other words, determines the pace of transitions, which are often
adopted in various hybrid forms before the technology is finalized and dissemi-
nated widely. Governments also play a major role in initiating transitions
between energy sources if the national imperative to do so arises.

The preponderance of work by social scientists focuses on energy transitions
as driven by commercial and technological factors, but energy is also a strategic
commodity, something that social scientists are starting to recognize but are not
yet exploring sufficiently. Victoria C. A. Johnson, Fionnguala Sherry-Brennan,

 Vaclav Smil, ‘Perils of long-range energy forecasting: reflections on looking far ahead’,
Technological Forecasting and Social Change,  (), pp. –; idem, ‘Energy resources
and uses: a global primer for the twenty-first century’, Current History,  (), pp. –
; and idem, Energy transitions: history, requirements, prospects (Santa Barbara, CA, ). For a
recent overview of the field of energy transitions, see Florian Kern and Jochen Markard,
‘Analysing energy transitions: combining insights from transition studies and international pol-
itical economy’, in Thijs Van de Graaf, Benjamin K. Sovacool, Arunabha Ghosh, Florian Kern,
and Michael T. Klare, eds., The Palgrave handbook of international political economy of energy
(London, ), pp. –.

 M.d.Mar Rubio and Mauricio Folchi, ‘Will small energy consumers be faster in transition?
Evidence from the early shift from coal to oil in Latin America?’, Energy Policy,  (),
pp. –.

 P. J. McCabe, ‘Energy resources – cornucopia or empty barrel?’, American Association of
Petroleum Geologists Bulletin,  (), pp. –.

 E.g. Rubio and Folchi, ‘Will small energy consumers’, p. .
 Astrid Kander, Paolo Malanima, and Paul Warde, Power to the people: energy in Europe over the

last five centuries (Princeton, NJ, ).
 Barry D. Slomon and Karthik Krishna, ‘The coming sustainable energy transition: history,

strategies and outlook’, Energy Policy,  (), pp. –; and Kathleen M. Araújo, Low
carbon energy transitions: turning points in national policy and innovation (London, ).

 Energy Policy,  (), included a special section entitled ‘Past and prospective energy
transitions – insights from history’, but barely mentioned geopolitics or energy security. A
new journal, Energy Research& Social Science, was launched in , in which Araújo, ‘The emer-
ging field of energy transitions’, listed history, energy security, and geopolitics as subjects for
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and Peter J. G. Pearson offer an exception, arguing that energy security, energy
framing, and governance logics dynamically interacted with one another in
extremis and in more intermediate states in Britain’s pursuit of synthetic fuels
during the interwar period. Heightened energy security made liquid fuels a
‘special article’ or ‘social service’ rather than a ‘market commodity’, and
subject to greater state intervention.

Historians, meanwhile, have been examining oil’s role as a strategic commod-
ity in earnest since the two oil price shocks in the s, when Western oil-
supply security was threatened by political disruptions and higher prices.
Since economic and military power depended on oil-supply security, Western
governments took military and hence security-related decisions to address this
concern. The United States, most notably, established a military presence to
protect to oil supplies in the Gulf, promulgating the Carter Doctrine in
January  after the Soviet invasion of Afghanistan. Higher oil prices in
the s also encouraged consumers to shift to alternative energy sources
such as coal and renewables in the s.

This article seeks to establish a connection between geopolitics and military
decision-making, energy security, and energy transitions during a much
earlier period, namely the transition from coal to oil from  to .
Historians may have previously ignored this connection because oil’s strategic
value was not patent until the advantages of mechanized warfare and the
dependence of allies on US oil imports were revealed during the First World
War. Oil and the internal combustion engine, moreover, did not come to
dominate the non-military commercial transportation sector until the s
and s, when ample supplies came on the market from the United States,
Latin America, the Middle East, and the Soviet Union and drove down price.

Yet numerous studies, on which this article relies, demonstrate that naval and
government policy-makers in world powers such as Britain, Germany, and the
United States sought, as early as , to convert their navies to oil-burning
engines to take advantage of new technologies and to create oil-supply

further research in understanding energy transitions. Yet none of the papers in the journal’s
special issue on energy transitions, Energy Research & Social Science,  (), discussed them.

 Victoria C. A. Johnson, Fionnguala Sherry-Brennan, and Peter J. G. Pearson, ‘Alternative
liquid fuels in the UK in the inter-war period (–): insights from a failed energy tran-
sition’, Environmental Innovation and Societal Transitions,  (), pp. –.

 Ibid., p. .
 David S. Painter, ‘Oil and geopolitics in the s: the oil crises of the s and the Cold

War’, Historical Social Research,  (), pp. –.
 W. G. Jensen, ‘The importance of energy in the First and Second World Wars’, Historical

Journal,  (), pp. –. According to Rosemary A. Kelanic, ‘The petroleum paradox:
oil, coercive vulnerability, and great power behavior’, Security Studies,  (), pp. –
, at p. , the threat of oil coercion was poorly understood prior to .

 Nuno Luís Madureira, ‘Oil in the age of steam’, Journal of Global History,  (), pp. –
.
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security. Daniel Yergin’s Pulitzer Prize-winning history of oil, The prize, pre-
sents the most convincing case for why Britain’s rivalry with Germany and
quest to maintain superiority at sea drove it to convert its navy from coal to
oil. Marian Jack provides the definitive account of Churchill’s support for
the British Admiralty to build oil-powered battleships and to take a financial
stake in and supply contract from the Anglo Persian Oil Company (APOC)
from  to . G. Gareth Jones also demonstrates how the alliance
between the British government and the private oil industry expanded
Britain’s access to oil from  to . Marian Kent and Edward Mead
Earle, meanwhile, describe how Britain and Germany competed to gain
access to oil in Mesopotamia before and during the First World War. The
above-mentioned studies, however, do not connect the search for oil-supply
security to the naval transition or to British efforts to gain oil concessions in
Persia and Mesopotamia at the turn of the twentieth century. The studies
on the United States, on the other hand, demonstrate that oil-supply security

 The most attention has been given to the British Admiralty. See Erik J. Dahl, ‘Naval innov-
ation: from coal to oil’, Joint Force Quarterly,  (–), pp. –; G. Gareth Jones, ‘The
British government and the oil companies, –: the search for an oil policy’,
Historical Journal,  (), pp. –; Reginald W. Skelton, ‘Coal versus oil for the navy’,
Royal United Services Institution Journal,  (), pp. –; Jon Tetsuro Sumida, ‘British
naval administration and policy in the age of Fisher’, Journal of Military History,  (),
pp. –; Jon Tetsuro Sumida, ‘British naval operational logistics, –’, Journal of
Military History,  (), pp. –; and Warrick Michael Brown, ‘The royal navy’s fuel sup-
plies, –: the transition from coal’ (D.Phil. thesis, King’s College London, ).
Studies on oil and the US navy include John A. DeNovo, ‘Petroleum and the United States
navy before World War I’, Mississippi Valley Historical Review,  (), pp. –; John
H. Maurer, ‘Fuel and the battle fleet: coal, oil, and American naval strategy, –’,
Naval War College Review,  (), pp. –; and Peter Shulman, ‘“Science can never demo-
bilize”: the United States navy and petroleum geology, –’, History and Technology, 
(), pp. –; Roger J. Stern, ‘Oil scarcity ideology in US foreign policy, –’,
Security Studies,  (), pp. –. Daniel Yergin, The prize: the epic quest for oil, money, and
power (New York, NY, ), looks at both Britain and the United States, as do two doctoral dis-
sertations: Robert B. Nestheide, ‘State responses to energy transitions: great power navies and
their transition from coal to oil’ (D.Phil. thesis, University of Cincinnati, ); and David Allen
Snyder, ‘Petroleum and power: naval fuel technology and the Anglo-American struggle for core
hegemony’ (D.Phil. thesis, Texas A&M University, ). Very little has been written on
German oil policy before the war outside of M. L. Flanigan and M. L. Flaningam, ‘Some
origins of German petroleum policy (–)’, Southwestern Social Science Quarterly, 
(), pp. –.

 Yergin, The prize, pp. –.
 Marian Jack, ‘The purchase of the British government’s shares in the British Petroleum

Company, –’, Past and Present,  (), pp. –.
 Jones, ‘The British government’.
 Marian Kent, Oil and empire: British policy and Mesopotamian oil, – (London,

); and Edward Mead Earle, ‘The Turkish Petroleum Company – a study in oleaginous dip-
lomacy’, Political Science Quarterly,  (), pp. –.

 Brown, ‘Royal navy’s fuel supplies’, is an exception, establishing a clear connection
between naval policy and oil-supply security.
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from domestic production and the price of oil directly shaped the timing and
pace of the naval transition.

The larger shortcoming of all these studies is that no one has considered the
naval transitions to oil and the search for oil-supply security in Britain, Germany,
and the United States at the same time and linked them to the global transition
from coal to oil. Geopolitics drove governments to enact the transition from
coal to oil in the naval sector, which created, for the first time, the problem of
oil-supply security for governments, especially the British and German, which
did not have ample supplies of oil at home or in their colonies like the
United States did. These governments in turn took decisions to secure access
to oil, which resulted in vast new supplies coming on to the global market
from the s to the s. It was not a foregone conclusion, moreover,
that gasoline-powered diesel engines would dominate land transportation
from the s to the s. Electric vehicles posed competition, but the super-
iority of the internal combustion engine ultimately helped the gasoline-
powered car ascend to dominance. Nevertheless, it is worth considering the
role of the government-led transition in the military sector to creating global
oil-supply security and therefore a path for oil to become dominant in the com-
mercial market. These policies brought abundant supplies of oil on to the
market for the first time, which resulted in low prices, the ideal environment
in which the internal combustion engine came to dominate the broader
commercial transportation sector.

The second reason that historians may have ignored the connection between
geopolitics, military decision-making, energy security, and the transition from
coal to oil prior to  is that oil’s importance to naval strategy in this
period has not been fully appreciated. The confusion appears to stem partly
from a fundamental flaw in Karl Lautenschläger’s seminal article on naval tech-
nology and strategy, in which he describes a transformation in naval strategy
from  to :

The essence of the change was system integration – integration both of platforms
with one another and of several systems aboard a single platform. In the former
case, the torpedo boat destroyer matured and joined the fleet as an offensive/defen-
sive arm of the battle line. In the latter case, integrated components of a centralized
fire control system gave the new dreadnought-type battleships twice the effective
fighting range and twice the hitting power of the latest pre-dreadnoughts.

Lautenschläger goes on to argue that the British and German navies ‘led in the
development of the destroyer’ in the s, which was a key component in

 France, Italy, Japan, and Russia would also be interesting cases to explore, but we confined
our study to these three countries.

 Robin Cowan and Staffan Hultén, ‘Escaping lock-in: the case of the electric vehicle’,
Technological Forecasting and Social Change,  (), pp. –.

 Karl Lautenschläger, ‘Technology and the evolution of naval warfare’, International
Security,  (), pp. –, at pp. –.
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system integration. What is so surprising about his analysis, however, is that he
does not mention oil’s role. The powers first focused on converting their
destroyers to oil prior to  and then Britain and the United States were
able to begin converting their capital ships in – and Germany in
. Lautenschläger also makes a confusing argument that since the adop-
tion of coal in the second half of the nineteenth century, navies faced a trade
off in fuel choice between tactical speed during battle with wind power and stra-
tegic endurance to position the time and place of battle with coal power. But oil,
which provided both greater speed and endurance, nullified this trade off. How
could system integration, after all, have been possible without the greater speed
and endurance offered by oil?

We argue that the state-led transition from coal to oil in the naval sector was
driven by geopolitical threats, was paced by the ability to secure oil supplies, and
helped hasten the global transition from coal to oil. Britain’s position as the
hegemonic power and its insecurity about supplies of both coal, on which its
navy and empire stood, and oil, on which they would depend in the future,
created a period of geopolitical and military competition from  to 

with its main challenger Germany. But the pace and extent to which the two
rivals and the United States transitioned either to oil-only engines or to coal-
fired engines that permitted oil to be used as an auxiliary fuel depended on
their respective oil-supply security.

This article first looks at the decline of Britain’s dominance in coal, the rise of
the United States in both coal and oil, and the confluence of technology with
these developments. It then details how geopolitics and military decision-
making as well as oil-supply security shaped the pace at which Britain,
Germany, and the United States adopted oil-powered navies from  to
. It concludes by summarizing some lessons for the current-day transition.

I I

Prior to , agriculture was the world’s largest sector of economic produc-
tion, for which the main sources of energy were mostly renewables, including
wood, water, wind, peat, charcoal, sedges, reeds, and other animal and plant
remains. After , coal began to be mined extensively, and Britain

 Battleships were the linchpins of naval power because they supplied the firepower to
destroy other ships, but were not the only components of a fleet. Capital ships were the
larger, leading ships and consisted of both battleships and cruisers. Navies also had torpedo
boats, which were designed to destroy capital ships; destroyers, which escorted capital ships
and protected them against torpedo boats; and submarines, which were essentially underwater
torpedo boats.

 Madureira, ‘Oil’, p. , relies on Lautenschläger to argue erroneously that after 
‘conversion to fuel oil ceased to be a priority for most countries, though not for the United
States’.

 C. S. Volland, ‘Comprehensive theory of long wave cycles’, Technological Forecasting and
Social Change,  (), pp. –; and McCabe, ‘Energy resources’.
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became the world’s largest coal producer, had the largest reserves of coal
throughout the nineteenth century, and dominated coal-related science, tech-
nology, and industries. Coal-powered advances in industrial manufacturing and
transportation undergirded the Industrial Revolution and Britain’s rise as a
global hegemon. Its coal-powered navy dominated the seas and ensured the
free flow of goods and people within its empire and around the globe. The
relationship between global hegemony and the dominant energy source is
not firmly established and requires deeper investigation. But since the advent
of fossil fuels, the global hegemon has been the largest or one of the largest pro-
ducers of the dominant energy source and the leader in producing that source’s
related technologies – the British with coal from  to  and the United
States with oil from  to the present.

The emergence of oil as an energy source of strategic value dates to the appli-
cation of modern drilling techniques in Pennsylvania in , which made oil
increasingly affordable and available. Though oil was primarily used for illu-
mination, lubrication, and insulation in the nineteenth century, the British,
Russian, and US navies recognized as early as the s that oil was potentially
a better maritime fuel than coal. The United States and Britain conducted
experiments in the second half of the s to determine whether oil could
be used as a naval fuel, but concerns about safety and cost – oil was eight
times more expensive than coal – outweighed the advantages of reduced bulk
and weight. Oil-rich Russia also conducted experiments with oil-powered
equipment on its Caspian Sea fleet in the s and s.

Britain’s interest in converting its navy from coal to oil in the s is puzzling
because it was the world’s largest producer and exporter of coal and had no
domestic supplies of oil. But Britain had begun to worry, owing to the work of
William Stanley Jevons in the s, that its coal supplies would deplete faster
than expected in the coming decades and, in fact, its relative dominance in
coal production did decline steadily thereafter. The British economy likewise
declined in relative terms, and the US economy surpassed it in the s,

 Robert O. Keohane, After hegemony: cooperation and discord in the world political economy
(Princeton, NJ, ), argues that a global hegemon must dominate militarily and economic-
ally and possess a willingness to lead and maintain a system of world order.

 Bruce Podobnik, Global energy shifts: fostering sustainability in a turbulent age (Philadelphia,
PA, ); and George Modelski, ‘The long cycle of global politics and the nation-state’,
Comparative Studies in Society and History,  (), pp. –.

 Azerbaijan is the oldest oil-producing region in the world. A Russian engineer,
F. N. Semyenov, drilled the first well in the Bibi-Eibat area of the Apsheron Peninsula in
. See Vagit Alekperov, Oil of Russia: past, present & future (Minneapolis, MN, ).

 Brown, ‘Royal navy’s fuel supplies’, pp. –.
 E. M. Movsumzade, ‘The first attempts to use oil as navy fuel’, Icon,  (), pp. –, at

p. .
 William Stanley Jevons, The coal question (rd edn, New York, NY, ).
 Derek H. Aldcroft, ‘The entrepreneur and the British economy, –’, Economic

History Review,  (), pp. –; and Smil, Energy transitions, p. .
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even though London bankers still controlled approximately  per cent of
global capital movements until . US coal production then exceeded
British production for the first time in , and the United States also
became the world’s largest energy consumer. From  to , the United
States produced . per cent of the world’s coal, Britain produced . per
cent, and Germany . per cent (Figure ). The United States also led in
coal-powered transportation. In , US freight traffic far exceeded other
countries, and the US railway network comprised two-fifths of the world’s
total and was  per cent longer than all of Europe. In addition, the United
States had reversed the balance of its steel trade with Europe by , produ-
cing . per cent of the world’s total compared to . per cent in Britain,
the traditional leader.

The situation in oil was similar. The United States had been the world’s
largest oil producer since  except for a three-year period from  to
, when Russia was the largest. New discoveries in Oklahoma, Texas,
Louisiana, and California from  to , however, caused US production
to soar to . million barrels (mbbls) in , or . per cent of world pro-
duction (Table ). Britain had . mbbls under its direct control in India in
, but could buy oil from the United States, Russia, or other friendly coun-
tries. Germany produced less than  mbbls.

Alongside considerations of global hegemony and world energy balances, oil
needed available and affordable technologies to enable it to enter the market
and compete against the existing dominant energy source, coal.

Experiments to discover how to use gas and liquid hydrocarbons as engine
fuels began as early as the eighteenth century, when Richard Watson extracted
gas from coal and issued three patents on the use of coal gas (synthetic gas or
syngas) and air mixture in motors in –. The testing and designing
of gas-fuelled engines from  to  were carried out, mostly in Britain,
France, Germany, Italy, and the United States. From  to , gas-con-
sumption efficiencies per indicated horsepower rose from  per cent to a
maximum of  per cent, making gas-fuelled electric generators better and
cheaper than steam engines. The invention of oil-fired engines occurred

 Raymond Dacey and Kevin P. Murrin. ‘Nineteenth-century Britain as a subtle commercial
hegemon’, Synthese,  (), pp. –.

 E. R. Johnson, ‘Characteristics of American railway traffic: a study in transportation geog-
raphy’, Bulletin of the American Geographical Society,  (), pp. –.

 Volland, ‘Comprehensive theory’.
 Alekperov, Oil of Russia, p. . Yergin, The prize, is puzzlingly silent on Russia’s world-

leading production from  to .
 McCabe, ‘Energy resources’.
 FrederickWarren Grover, A practical treatise on modern gas oil engines (nd edn, Manchester,

).
 Frederick Remsen Hutton, The gas-engine: a treatise on the internal-combustion engine

(New York, NY, ).
 Gardner D. Hiscox, Gas, gasoline and oil vapor engines (New York, NY, ).
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muchmore swiftly after that. The first patent was issued to Julius Hock of Vienna
in , and British engineer William Dent Priestman publicly introduced it in
. After Priestman, the German investor and mechanical engineer Rudolph
Diesel proposed his ‘rational motor’ in  and was granted the first patent for
his ‘combustion engine’ in February . In , German engineer Gottlieb
Daimler introduced his high-speed motor that led to the development of the
process of carburation to utilize liquid fuels, which enormously widened the
scope and field for the internal combustion engine. By the beginning of
the twentieth century, petroleum products such as gasoline, naphtha, and ker-
osene could be used to generate power, and the commercial development of
the diesel engine dramatically increased oil consumption. The use of oil as a
maritime fuel, however, remained limited to pumping, electricity generation for
lighting, fog signalling, and driving launches and barges, and yachts in the nine-
teenth century.

Four factors caused world powers to reconsider oil as a maritime fuel during the
s. First, the development of the oil tanker, christened by Marcus Samuel’s
shipment of Russian kerosene to the Far East through the Suez Canal in ,
demonstrated that oil could be transported safely and in quantities large
enough to fuel an entire navy. Second, vast new supplies of oil came online,
first from Russia and the Dutch East Indies in the s and from the United
States in –. Third, three technological improvements in the design of
the oil-burning diesel engine made it effective for large ships: turbines that were
directly coupled to the propellers replaced reciprocating engines, gearing

Fig. . Average annual coal production of major countries, –
Source: Jevons, The coal question. Production levels at the midpoint of each year.

 Hutton, The gas-engine.
 Hiscox, Gas.
 Paine and Stroud, Oil production methods.
 Grover, A practical treatise.
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between the turbines and propellers was introduced, and water-tube boilers were
adopted. Fourth, the global struggle for power between the hegemon Britain
and the challenger Germany intensified, a naval arms race ensued, and the
United States became a world power. Nations had come to recognize, moreover,
that naval power was critical, a view articulated most forcefully by US admiral and
strategist Alfred Thayer Mahan. Britain had already launched a modernization
and expansion of its fleet with the British Naval Defence Act of , whereas
Germany passed its First Naval Bill in  and then the more ambitious
version in  that called for new levels of shipbuilding.

In this context, the potential value of oil as a naval fuel was difficult to ignore.
Oil’s higher calorific value increased speed and acceleration, which was essen-
tial to the tactical purposes of smaller vessels such as submarines and destroyers.
Higher calorific value also gave – per cent more energy output than coal
and  per cent more efficiency in the quantity of tonnage required for sea
transportation. Oil allowed ships to travel twice as far without refuelling,
meaning an oil-powered fleet could choose the time and location of engaging
a coal-powered fleet in battle. As a liquid fuel, moreover, oil required less
volume on ships and storage tanks could be placed anywhere on board,

Table  World oil production, 

Rank Country Production (million barrels) %

 United States . .
 Russia . .
 Mexico . .
 Dutch East Indies . .
 Romania . .
 Galicia . .
 India . .
 Japan . .
 Peru . .
 Germany . .

World total .

Source: P. M. Paine and B. K. Stroud, Oil production methods (San Francisco, CA,
), p. .

 C. A. Parsons, ‘Engineering science before, during and after the WAR’, Science, n.s., 
(), pp. –.

 A. T. Mahan, The influence of sea power upon history, – (Boston, MA, ); and
idem, The influence of sea power upon the French Revolution and empire, – (London, ).

 Sumida, ‘British naval administration’, p. .
 Holger H. Herwig, ‘Luxury’ fleet: the imperial German navy, – (New York, NY,

), p. .

 V O L K A N Ş . E D I G E R A N D J O HN V . B OW L U S

https://doi.org/10.1017/S0018246X18000109 Published online by Cambridge University Press

https://doi.org/10.1017/S0018246X18000109


reducing the size of boiler rooms, creating more room for armaments and man-
power, and fostering more efficient ship designs. Oil also emitted less particu-
late matter, sulphur, and other greenhouse gases, meaning that fleets could
disguise their presence more easily. Oil was even cleaner to handle and could
be transferred by pipes, reducing the personnel required for refuelling,
making refuelling possible at sea, and, perhaps most importantly, improving
the morale of the sailors who disdained shoveling coal and dirty smoke.

I I I

By the end of the s, oil became widespread as an auxiliary fuel in smaller
vessels such as destroyers, of which Britain and Germany had led the develop-
ment. The Italian navy was the most successful; having experimented with
oil in  due to its lack of domestic supplies of coal, most of its torpedo
boats burned only oil by . Yet no major navy had introduced a system
to use oil as the primary fuel or even as an auxiliary fuel in larger, capital
ships. Starting from , Britain, Germany, and the United States adopted
oil-burning capabilities for their navies but at different paces (Table ).

Convinced that Germany would convert its navy to oil because it lacked
coaling stations around the world, Britain began conducting experiments in
–, the results of which were promising enough that it decided to
use oil as an auxiliary fuel to coal. The Fuel Experiment Station was estab-
lished in , and the first battleships that used oil as an auxiliary fuel were
launched in , increasing engine power by – per cent. But Britain
made an even stronger commitment to oil in , when Admiral Sir John
(Jacky) Arbuthnot Fisher was appointed first sea lord. Fisher, a self-proclaimed
‘oil maniac’, saw as early as  that oil-fuelled navies could provide a strategic
advantage to defend the empire against a rising Germany. He implemented a
programme of major administrative reforms, began developing new-model
capital ships, including the more lethal dreadnought battleships, and pushed
the Admiralty to convert to oil. The Admiralty transformed two battleships,
the Mars and the Hannibal, to burn oil as an auxiliary fuel in – and laid
down its first ships that only burned oil, the Beagle-class destroyers, in .
Thereafter, all capital ships – battleships and large cruisers – could burn oil as

 Dahl, ‘Naval innovation’; DeNovo, ‘Petroleum’; Maurer, ‘Fuel’; Snyder, ‘Petroleum and
power’; and Sumida, ‘British naval administration’.

 Brown, ‘Royal navy’s fuel supplies’, pp. –; and Lautenschläger, ‘Technology’, pp. –
.

 Dahl, ‘Naval innovation’, p. .
 Matthew S. Seligmann, Frank Nägler, and Michael Epkenhans, eds., The naval route to the

abyss: the Anglo-German naval race, – (New York, NY, ), p. .
 Brown, ‘Royal navy’s fuel supplies’, pp. –.
 Sumida, ‘British naval operational’, p. .
 Yergin, The prize, pp. –.
 Sumida, ‘British naval administration’.
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Table  Milestones, conversion of British, German, and US naval fleets to oil, –

Year Britain Germany United States

 Experiments with oil as maritime fuel Experiments with oil as maritime fuel
 Fuel Experiment Station established Liquid Fuel Board (LFB) established
 First battleships to burn oil as auxiliary

fuel
 LFB recommends converting one third

of torpedo boats and destroyers
 Oil-burning torpedo boats and

destroyers
First experiments with oil as
maritime fuel

 Battleships to burn oil as auxiliary fuel
 Oil-burning submarines
 Oil discovered in Iran; Anglo-Persian

Oil Company (APOC)
 Oil-burning submarines US government creates strategic oil

reserves
 Commissions five new oil-burning

battleships
First oil-burning battleship

 Admiralty gains % stake in APOC Oil-burning battleships (), destroyers
(), submarines ()

 Capital ships and light cruisers to
burn oil as auxiliary fuel

 Naval oil consumption nearly doubles
 Enters war
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an auxiliary fuel. Britain restrained from converting its battleships to burning
only oil because, according to Lord Selborne, the first lord of the Admiralty
from  to : ‘oil does not exist in this world in sufficient quantities. It
must be reckoned only as a most valuable adjunct.’ Fisher himself acknowl-
edged that the ideal battleship would use oil to gain speed and manoeuvrability,
but coal during normal transit to conserve supply, at least until supplies were
assured.

Britain’s partial conversion to oil is nonetheless remarkable because it contra-
vened its existing advantages in coal, as well as the entrenched domestic inter-
ests that favoured coal, and was undertaken with great speed. Not only did
Britain have available, reliable, and affordable domestic coal supplies at
home, but it was also the only power with coaling stations that spanned the
globe. Oil, on the other hand, was two to three times more expensive to
import and had less reliable combustion systems. However, the geopolitical
threat from Germany in particular and the necessity to keep pace with techno-
logical change prompted Britain to transition its navy to oil. Other individuals
such as Marcus Samuel also played a role in lobbying the Admiralty to switch
from coal to oil, primarily to create a market for the oil that the tankers of
Samuel’s Shell Trading and Transport Company carried from Borneo and
the United States.

Moreover, Britain had some degree of oil-supply security, according to
Skelton: ‘by  or thereabouts, the Admiralty was satisfied that supplies of
suitable fuel in the desired quantities would be forthcoming, and the devices
began to be applied to new construction’. Since the only oil concession in
the empire was Burma, where production was miniscule, one might conclude
that he was speaking of purchasing fuel from the booming markets in Russia
and the United States, the transportation of which could be assured by
Britain’s dominant navy. From  to , British investments accounted
for  per cent of total foreign investment in the Russian oil industry.

Depending on US goodwill, however, was not a guaranteed strategy in
wartime, and the loss of Russian oil in  would affect policy-makers’ deci-
sions, as we will see below. Skelton’s use of the word ‘forthcoming’ suggests

 Ibid.; and Brown, ‘Royal navy’s fuel supplies’, pp. –.
 Dahl, ‘Naval innovation’, pp. –.
 Brown, ‘Royal navy’s fuel supplies’, p. .
 Yergin, The prize, pp. –; Bruce Podobnik, ‘Toward a sustainable energy regime: a

long-wave interpretation of global energy shifts’, Technological Forecasting and Social Change, 
(), pp. –, at p. ; and Dahl, ‘Naval innovation’, p. .

 Jones, ‘The British government’, p. . Hugh Lyon, ‘The Admiralty and private indus-
try’, in Bryan Ranft, ed., Technical change and British naval policy, – (London, ),
pp. –, also emphasizes the contributions of private industry for design advances that
enabled the use of oil on the Admiralty’s ships.

 Skelton, ‘Coal versus oil’, p. .
 John P. McKay, Pioneers for profit: foreign entrepreneurship and Russian industrialization, –

 (Chicago, IL, ), p. .
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that Britain was confident about its prospects in Persia, which was known to have
prodigious oil deposits. A British subject, William Knox D’Arcy, obtained in
 a sixty-year concession for oil exploration in southern Persia and began
drilling in .

Germany, meanwhile, viewed the struggle with Britain at sea as ‘a question of
survival’ and, after the outbreak of the Boer War, championed the Naval Bill of
, which sought to double Germany’s fleet to thirty-two battleships, twenty
armoured cruisers, and thirty-eight light cruisers by . Germany built
ten new battleships in –, with eight more under construction. In compari-
son, Britain built nine, with nine under construction, and the United States built
six, with thirteen under construction. Unlike Britain, however, Germany
could not consider oil for these ships because it had no supply security and
depended on US oil imports from the Standard Oil Company, which also domi-
nated distribution and marketing in Germany’s domestic market (Table ).

Germany’s best hope for independent oil supplies was Mesopotamia, and the
government had made diplomatic and commercial inroads with the Ottoman
Empire in the late nineteenth century, capped by visits by Kaiser Wilhelm II
to Istanbul two times in  and  that included discussions about building
a railway from Berlin to Baghdad by a Deutsche Bank-led consortium. In
, the Germans successfully negotiated for a concession to explore for oil
within a -kilometre area of the railway line, which passed through the oil-
rich areas of Mosul and Baghdad provinces.

The United States also considered converting its navy to oil, owing to its pro-
digious domestic supplies. The US Congress appropriated $, for experi-
ments in  and another $, in  to establish the Liquid Fuel
Board (LFB) to explore the question further. This occurred concurrently
with the emergence of the United States as a world power following its victory
over Spain in  and acquisition of Cuba and the Philippines. President
Roosevelt entered office in  and sought to expand the navy in order to
defend economic interests abroad and guard against British and German
encroachment in the Western Hemisphere, whose threat was revealed by the
British–German–Italian blockade of Venezuela in –. By ,
Roosevelt had authorized the construction of ten battleships, four armoured

 Stephen Hemsley Longrigg, Oil in the Middle East: its discovery and development (London,
).

 Herwig, ‘Luxury’ fleet, pp. –.
 Nestheide, ‘State responses’, p. .
 W. O. Henderson, ‘German economic penetration in the Middle East, –’,

Economic History Review,  (), pp. –.
 Volkan Ş. Ediger, Osmanlı’da Neft ve Petrol (Ankara, ).
 Robert E. Hannigan, The new world power: American foreign policy, – (Philadelphia,

PA, ).
 Dirk Bönker,Militarism in a global age: naval ambitions in Germany and the United States before

the war (Ithaca, NY, ); and Seward W. Livermore, ‘The American navy as a factor in world
politics, –’, American Historical Review,  (), pp. –.
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cruisers, and seventeen other vessels of different classes, all of which were coal-
powered.

But the LFB recommended in  the conversion to oil of only one third of
all torpedo boats and destroyers; a full conversion required more supply secur-
ity. Part of the LFB’s concern stemmed from oil’s popularity in the commer-
cial transportation sector, which had caused demand to soar and prices to rise.
Private companies committed roughly $, for experiments and studies on
using oil as a maritime fuel during this period. The lack of government regu-
lation over the coal and oil industries added to the uncertainty, creating waste
and overproduction, while regional disparities in preferences for oil and coal
emerged. Oil supplies in Texas and California, meanwhile, made oil the
fuel of choice for railroads in the south-western United States, while coal domi-
nated in the eastern and central regions.

Diplomatic realignments and geopolitical instability characterized the period
from  to , which intensified the British–German rivalry and, along
with it, the two countries’ naval arms race and competition for oil supplies.
Britain, in a bid to check Germany, forged the Anglo-French Entente in
–, ending centuries of rivalry with its powerful neighbour. This agreement
came after the German Kaiser William II had met with the Russian Tsar
Nicholas II about a coaling agreement and the outbreak of the Russo-
Japanese war. Japan’s victory at Port Arthur decimated the Russian navy,

Table  German oil imports by country, –, metric tons

United
States Russia

Austria-
Hungary Romania Others

United States
as % of total

 , , , ,  .%
 , , , , , .%
 , , , , , .%
 , , , ,  .%

Source: Flanigan and Flaningam, ‘Some origins’, p. .

 Nestheide, ‘State responses’, p. .
 DeNovo, ‘Petroleum’, pp. –; and G. W. Melville, Report of the U.S. Naval Liquid Fuel

Board (Washington, DC, ), pp. –.
 DeNovo, ‘Petroleum’, p. .
 Martin V. Melosi, Coping with abundance: energy and the environment in industrial America

(Philadelphia, PA, ).
 Joseph A. Pratt, ‘The ascent of oil: the transition from coal to oil in early twentieth-century

America’, in Lewis J. Perelman, August W. Giebelhaus, and Michael D. Yokell, eds., Energy tran-
sitions: long-term perspectives (Boulder, CO, ), pp. –.

 S. B. Fay, ‘The Kaiser’s secret negotiations with the Tsar, –’, American Historical
Review,  (), pp. –.
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and internal turmoil subsumed the Russian oil industry, causing Russia’s share
of global oil exports to fall from  per cent to  per cent for –. In
, Britain and France brought Russia into the alliance against Germany, cre-
ating the so-called Triple Entente. The Russo-Japanese war, meanwhile, pro-
vided two lessons for naval policy-makers about fuel. First, the British had
denied the Russian fleet access to its coaling stations as it journeyed across
the globe to engage Japan, creating logistical problems that an oil-powered
fleet might not have faced. Second, the naval battle itself reinforced the
view that overwhelming firepower from battleships was the key to victory.

In Britain, the Fisher-led expansion of the Admiralty had culminated in 

with the introduction of the dreadnought-class capital ship, which was far more
heavily armed than its predecessors, using all-big-gun batteries as opposed to
mixed-calibre ones. Using oil as an auxiliary fuel, meanwhile, had increased
the speed of the dreadnought by  per cent over previous battleships but
resulted in a  per cent increase in fuel consumption, with fuel expenditures
rising at an even higher rate.

Supply concerns rose as new oil-powered ships were commissioned in –
and Russian production declined. Storage was also a problem: Britain would
require , tons of new oil-storage capacity to meet its requirements in
. Even the creation of Royal Dutch-Shell, a joint venture launched in
 with  per cent owned by a Netherlands-based Royal Dutch and 

per cent by a British-based Shell, caused angst. Though the majority of Royal
Dutch-Shell’s directors were British and the company was domiciled in
London, many worried that its majority-Dutch composition made it susceptible
to German influence, which could deprive Britain of supplies in wartime. Taken
together, these concerns drove the Admiralty to revert to coal for the twenty
Acorn-class destroyers that were laid down in –. These ships performed
so poorly, however, that all destroyers from  were oil-powered.

Britain’s hopes for securing oil supplies then received a major boost in ,
when D’Arcy struck oil at Masjid-i Suleiman in Persia. In , the APOC was
founded, and the British government directed Sir Percy Cox, British resident
at Bushehr province in Persia, to negotiate an agreement for the APOC to
build oil-refining, depot, and storage facilities on Abadan Island, which came
online in . The APOC also renewed its push for concessions in
Mesopotamia, particularly in Kirkuk in Mosul province after the 

 Yergin, The prize, p. .
 Livermore, ‘The American navy’.
 DeNovo, ‘Petroleum’; and Maurer, ‘Fuel’, p. .
 Nestheide, ‘State responses’, pp. –.
 Sumida, ‘British naval administration’, pp. –.
 Brown, ‘Royal navy’s fuel supplies’, pp. –.
 Skelton, ‘Coal versus oil’, p. .
 Sara Reguer, ‘Persian oil and the first lord: a chapter in the career of Winston Churchill’,

Military Affairs,  (), pp. –, at p. .
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revolution of the Young Turks opened a new era in British–Ottoman rela-
tions. The Admiralty also diversified its oil supplies from relying solely on
Burma and the United States to purchasing oil from Romania in large quantities
and from Scotland and Borneo in small amounts after . Greater supply
security emboldened the Admiralty to move resolutely towards oil. Whereas
its only step towards oil in – was to convert its submarines in , it
had built or was building fifty-six destroyers and seventy-six submarines
powered only by oil in , and all subsequent ships in these classes would
only burn oil. All that remained was to convert battleships to oil as their
sole fuel, rather than as an auxiliary fuel.

Seeking to match Britain, Germany amended the Naval Law in  and
 and dramatically expanded its fleet. The  bill called for six new crui-
sers, three dreadnoughts, and one battle cruiser to be laid down every year,
while the  bill raised the annual battleship output to four every year.
This put Germany on course to have a fleet of  capital ships ( battleships
and  battle-cruisers),  light cruisers, and  submarines by .
Germany’s coal-powered dreadnought battleships began to be outfitted with
turbines in .

But Germany only partially converted its fleet to oil during this period.
Germany introduced diesel engines for auxiliary power for some destroyers in
 and converted its submarines to using only oil by , which had been
in development since . It also began considered converting its capital
ships to oil. In , the navy created a design alteration in the Prinzregent
Luitpold, a third-generation dreadnought, to use a diesel engine for cruising,
but abandoned the idea for technical reasons. In planning meetings in ,
naval leaders had also committed to lay down in  one large cruiser that
would burn oil as an auxiliary fuel, but Grand Admiral Alfred von Tirpitz later
cancelled this and other commitments to redesign the fourth-generation dread-
nought battleship, the Konig class, with oil engines and instead concentrated on
expanding the calibre and size of its guns to gain an advantage in firepower.

Germany’s handicap in converting to oil was lack of oil-supply security. Its
hopes of gaining German-only concessions in Mesopotamia had collapsed in
. It increased imports from Romania and Austria-Hungary from 

to , but US oil remained over  per cent of total imports. Deutsche

 Kent, British Policy, pp. –; and Ediger, Osmanlı’da Neft, pp. –.
 Brown, ‘Royal navy’s fuel supplies’, p. .
 Sumida, ‘British naval administration’.
 Herwig, ‘Luxury’ fleet, pp. –.
 Ibid., pp. –.
 Seligmann, Nägler, and Epkenhans, eds., The naval route, pp. –; and Herwig,

‘Luxury’ fleet, pp. –.
 Ediger, Osmanlı’da Neft.
 For an interesting account of the challenge to Standard Oil’s dominance in the Austrian

market, see Alison Frank, ‘The petroleum war of : Standard Oil, Austria, and the limits of
the multinational corporation’, American Historical Review,  (), pp. –.
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Bank had even used its dominance of the petroleum market in Romania
through Steaua Romana to win a national monopoly in the German market
by , but this did not reduce imports from Standard Oil in practice and
in fact created a less efficient market.

The US navy wanted to move towards oil from  to , committed to
making future dreadnought battleships capable of using oil as an auxiliary
fuel and all destroyers powered solely by oil in . Yet by , only four
destroyers and four submarines relied solely on oil, with two battleships that
burned oil as an auxiliary fuel. The problem was, like Germany, supply. In
, the US Geological Survey published a detailed estimate of domestic oil
supplies and concluded that the country could maintain the current rate of pro-
duction for a few more years and would deplete supplies altogether by .

In early , Secretary of Interior Richard A. Ballinger, citing the report and
concerned about the navy’s future supplies, asked President Taft to curtail oil
production by private companies on public land. Taft responded in
September  by issuing orders to withdraw from some public lands and,
by , the US Congress passed legislation that created a supply of strategic
reserves for the navy on public lands in California and Alaska. The legal
ruling that disbanded the Standard Oil Company in  further demonstrated
that the US government was willing to regulate its domestic oil industry, which
provided greater security of supply.

With supply more secure and greater state control established, the US navy
decided to rely entirely on oil for its battleships in . Mahan had
warned in  that Germany could try to build a coaling station in the
Western Hemisphere, and the friendly voyage of the German battle cruiser,
the SMS Moltke, across the Atlantic in  fed such fears. Strategists
argued that a Pacific Ocean-based, oil-powered US fleet could draw on the
surge in oil production in the south-west and west and be situated geographic-
ally to project force in Asia against a rising Japan. It would be hamstrung neither
by the lack of coaling bases outside of Hawaii and the Philippines nor by the
need to import coal from Wales and Appalachia. Such a fleet, moreover,
could transit the Panama Canal en route to defend the Atlantic against

 Flanigan and Flaningam, ‘Some origins’, pp. –.
 Nestheide, ‘State responses’, pp. –.
 DeNovo, ‘Petroleum’, pp. –.
 Shulman, ‘“Science can never demobilize”’, pp. –.
 DeNovo, ‘Petroleum’, pp. –.
 Gerald D. Nash, United States oil policy, –: business and government in twentieth-

century America (Pittsburgh, PA, ), pp. –.
 Dahl, ‘Naval innovation’, p. ; and Maurer, ‘Fuel’, p. . That year, a memorandum to

the secretary of the navy even emphasized that the United States could use its oil exports stra-
tegically to ‘limit the extent of the adoption of the oil engine by our possible enemies’. See
Maurer, ‘Fuel’, p. .

 Livermore, ‘The American navy’, p. .
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Germany. The navy’s oil needs and costs quickly rose, from ,,
gallons of fuel oil at $,. in  to ,, gallons at
$,. in .

Winston Churchill became Britain’s first lord of the Admiralty in November
 and embraced oil with as much zeal as Fisher had as a way to thwart the
German threat. He requested a study by the War College, which concluded
that oil would create a new division capable of moving at  knots, as
opposed to  knots with coal. Churchill committed to oil battleships in April
, when he included five oil-powered Queen Elizabeth battleships with
larger-calibre guns in the naval budget. The naval programmes of ,
, and  were Britain’s largest ever in cost and scope, and all of the
ships would run on oil.

To address supply concerns, the Admiralty began considering a direct stake in
the APOC. In July , Churchill appointed Fisher, who was then over sixty
years old, to chair the Royal Commission on Fuel and Engines that examined
the matter. The commission’s crucial witness was the APOC’s managing dir-
ector Charles Greenway, who warned that Royal Dutch-Shell would amalgamate
the APOC and reminded the commission that the German navy had asked for a
quotation for an oil-supply contract. No deal was reached in , and
Churchill failed to sign contracts with independent companies in January
, causing the battleships approved that year to revert to coal.

Undeterred, Churchill met with Greenway in March , and the APOC pre-
sented an offer for the Admiralty to buy £. million of shares in the company
and enter into a supply contract. Both the commission and the war staff report
supported the deal, which was finalized at the House of Common’s meeting on
the Navy Estimates in July . The House of Commons approved the deal in
June . This was the first stake that the British government took in private
oil companies abroad and previewed their close public–private partnership
after the war.

At the outbreak of war in August , Britain had twenty dreadnought bat-
tleships in service, while Germany had fifteen, but the maximum capacity of
Britain’s warships for coal was roughly three times higher than for oil.
Thereafter, the maximum oil capacity increased substantially with the addition
of the new oil-fired warships. The gap between coal- and oil-fired vessels also
widened, as coal-fired ships were destroyed in the war and, by the beginning
of , the maximum oil capacity of the fleet surpassed that for coal
(Table ). Meanwhile, monthly oil requirements, over  per cent of which
was naval, increased more than . times from , tons in January 

 Maurer, ‘Fuel’.
 Shulman, ‘“Science can never demobilize”’, p. .
 Yergin, The prize, pp. –.
 Jack, ‘The purchase’, pp. –.
 Ibid., pp. –.
 Jones, ‘The British government’.
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to over , tons in January . US oil accounted for over  per cent
of British imports in , with Romania, Russia, the Dutch East Indies, and
Mexico supplying the bulk of the rest. Britain’s reliance on American oil grew
with the loss of Russian and Romanian oil after the Ottoman Empire entered
the war. During the war itself, the Allies received roughly  per cent of their
oil imports from the United States. Persian oil, on the other hand, was
immaterial.

Germany also did not stop building ships after  – its  Navy Bill
sought to grow the fleet to forty-one battleships, twenty large cruisers, and
forty light cruisers – but only submarines were converted to only oil before
the war. The cited justification was that side coal bunkers added underwater
protection to the torpedo bulkheads, but the lack of supplies remained the
over-riding concern. To compensate, Germany developed the process of
hydrogenation, whereby hydrocarbon liquids could be extracted from coal.
Friedrich Bergius received financial support from the Aktiengesellschaft fur
Petroleumindustrie to study the liquefaction of coal for gasoline in  and
succeeded in patenting the process by May . Deutsch Bank also
gained a  per cent stake in the Turkish Petroleum Company, a consortium
established by an Armenian Calouste Gulbenkian to produce oil in

Table  Maximum coal and oil capacity of warships of British fleet in tons,
–

    

Coal-burning
Dreadnoughts , , , , ,
Others , , , , ,
Total , , , , ,
Oil-burning
Dreadnoughts , , , , ,
Others , , , , ,
Total , , , , ,

Note: ‘Others’ include cruisers, light cruisers, leaders, and destroyers.
Source: Sumida, ‘British naval operational’, pp. –.

 Jones, ‘The British government’, p. ; and Sumida, ‘British naval operational’, p. .
 Anand Toprani, ‘Oil and grand strategy: Great Britain and Germany, –’ (D.

Phil. thesis, Georgetown University, ), p. .
 Herwig, ‘Luxury’ fleet, pp. –.
 Anthony N. Stranges, ‘Friedrich Bergius and the rise of the German synthetic fuel indus-

try’, Isis,  (), pp. –; and Thomas Parke Hughes, ‘Technological momentum in
history: hydrogenation in Germany, –’, Past and Present,  (), pp. –.
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Mesopotamia in . The Turkish National Bank (TNB), a British-controlled
bank located in Turkey, and Royal Dutch-Shell owned the remaining  per
cent and  per cent, respectively. There was some threat that Royal
Dutch-Shell would buy out the TNB and create a potential German-majority
entity, but the British and German governments agreed that the APOC would
buy out the TNB in , making Britain the undisputed leader in Middle
East oil. None of Germany’s attempts to create oil-supply security – a govern-
ment-controlled monopoly over its domestic market, diversification of supply,
synthetic oil, or Mesopotamian oil – succeeded. It was only able to equip its
capital ships and lights cruisers with the capacity to burn oil as an auxiliary
fuel in  and , respectively.

Rising oil demand and prices, meanwhile, renewed supply concerns for the
US navy in –. Secretary of the Navy Josephus Daniels, however, gained
assurances of supply from the Department of the Interior, and plans to build
the oil-powered Nevada battleship continued as planned. By the end of
, the US navy had built or had under construction four battleships, forty-
one destroyers, thirty submarines, and several tugs and other smaller vessels
that exclusively burned oil. In addition, it had eight battleships, one transport
ship, and one supply ship that could use oil an as auxiliary fuel.

To further address supply, Secretary of State William Jennings Bryan urged
President Wilson to encourage oil exploration and production in Mexico in
, and Mexican exports to the United States rose dramatically during the
war. The US Senate also approved a resolution that directed the secretary
of the navy and the secretary of the interior to explore the ‘feasibility,
expense, and desirability’ of having a pipeline and refinery built and operated
by the government, as well as extending government ownership of oil lands. But
Congress never supported the proposals, and the decline in oil prices in –
 reduced their urgency. Oil prices increased from $./barrel in 

and  to $. in  and . in  and then fell to $. in 

and $. in . In , the navy set up the Fuel Oil Board to assess
the supply question. It recommended exploiting Mexican oil, requisitioning
lands in Oklahoma from the Osage Indians to explore, and acquiring vast
reserves of shale; accordingly, President Wilson withdrew territory in Utah
and Colorado for Naval Oil Shale Reserves Nos.  and . Nevertheless, the
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United States entered the First World War in  with the supply question
unanswered and even considered converting back to coal after the war.

Oil affected the outcome of the war itself and changed the nature of warfare.
On land, the internal combustion engine powered the tanks, airplanes, and
transport vehicles of the Allies to victory, whereas the Germans relied on coal-
powered railroads, and were unable to marshal resources and troops as
efficiently and across multiple fronts. At sea, the British and German
navies only fought once at Jutland in . Germany’s larger guns were more
effective, but Britain’s advantage in numbers and mobility kept Germany’s
navy at harbour for the rest of the war. Britain’s blockade led to food
shortages in Germany, which responded by intensifying submarine warfare
against Allied shipping lines in the Atlantic, including against US oil tankers des-
tined for Britain and France. Thereafter, oil-powered cruisers escorted
tankers across the Atlantic.

The commercial use of oil-powered diesel engines for maritime transport also
grew dramatically during the war. The United States had  oil-burning vessels
which required , gross tons of oil in , but this rose to , vessels
and ,, gross tons by . Britain went from  vessels requiring
, gross tons in  to  vessels requiring ,, gross tons.

I V

This study has demonstrated that strategic factors – geopolitics, military deci-
sion-making, and energy security – hastened the transition from coal to oil
prior to and during the First World War. After the war, the British, French,
and American governments moved to secure oil supplies abroad, most
notably in the Middle East, through public–private co-operation. The result-
ing surge in supplies in the s and s lowered prices and enabled the
transition across the transportation and power sectors.

This study also showed that new dominant energy sources and their accom-
panying technologies were first accepted in the military transportation sector,
after which they entered the commercial transportation sector. The transition
from wind to coal-fired steam power in the naval transportation sector occurred
nearly as rapidly as the transition from coal to oil. The first steamship crossed
the Atlantic in , and Britain launched its first steam-powered battle fleet
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in  against Russia. This naval transition from wind to coal was also similar to
the coal-to-oil transition in that smaller, auxiliary ships were first converted to
coal, followed by hybridization of larger vessels, and finally full conversion.

Today, there are two new fuel sources being developed in the United States
that could revolutionize the military transportation sector. The first is recharge-
able batteries, which create a chemical reaction that provides electricity for vehi-
cles. Tesla, an automobile, energy storage, and solar-panel manufacturer in
California, has pioneered the development of this technology and seen dra-
matic growth in electric vehicle sales. The other possibility is fuel cells, which
convert hydrogen, when mixed with oxygen, into electricity. This technology
is already available for passenger automobiles, and NASA is using hydrogen
as a rocket fuel. It will be worth monitoring whether these fuels replace oil in
the naval, air, or land-based transportation sector of the military.

Finally, this study posits a connection between global hegemony and the dom-
inant energy source. Hegemonic Britain led and shaped the global coal indus-
try, but its production peaked in  at ,million short tons.World coal
consumption also peaked at  per cent of total world energy use in .

The industry experienced volatility in the interwar period and a brief increase
in production before steadily contracting as oil use increased. The United
States became the global hegemon in  and dominated oil production
and oil-related industries and technology until US production peaked in
, world oil consumption peaked at  per cent of total energy consumption
in , and the Soviet Union surpassed it as the largest producer in .

Yet by harnessing new technologies – horizontal drilling, hydraulic fracturing
with water and acid, and D seismic imaging – to exploit its shale oil and gas
resources (unconventionals), the United States became the world’s largest pro-
ducer once again. This will extend oil’s run as the dominant energy source and
should invigorate those most concerned about global warming.
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