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1	 War of Want
The Impact of the First World War 
on the Global Food Economy

Samuël Kruizinga

Introduction: Food and War

Food’s centrality to the conduct of warfare was not a feature that was 
unique to the Great War.1 However, the armies of 1914–1918 were not 
only much larger than those engaged in previous conflicts, they waged 
a war in which new weapons systems combined with the frequency and 
duration of battles to produce physical and mental strains simply not 
comparable to any conflict that had come before. Moreover, many of 
the soldiers and the hundreds of millions of civilians on whose (enthu-
siastic, tacit, or enforced) continued support the engines of modern 
warfare had depended, in the decades before the war, became accus-
tomed to a much more varied diet. That diet, in turn, consisted of food-
stuffs produced by a global market, which was severely disrupted by the 
equally global scale of the war.2

This chapter analyses the First World War’s impact on global pat-
terns of food production, distribution, and consumption. It will do so by 
briefly charting the development of the first global and modern agricul-
tural market (1750–1913) and then detailing the impact of the war on 
three of its key elements: productivity, trade, and transport. This chap-
ter’s level of analysis is global and structural;3 it serves both as an intro-
duction to the reader on the impact of the First World War on food, and 
vice versa, and provides essential contexts for the chapters that follow.

1	 For example, see Graham Oliver, War, Food, and Politics in Early Hellenistic Athens 
(Oxford: Oxford University Press, 2007), 114–15, 265.

2	 Peter Lummel, ‘Food Provisioning in the German Army of the First World War’, in 
Rachel Duffett and Alain Drouard, eds., Food and War in Twentieth Century Europe 
(Farnham: Ashgate, 2011), 16, 19.

3	 Most economic histories of the war, on which this chapter is largely based, focus primar-
ily on Europe and the USA, and in some cases on the Ottoman Empire and Japan, and it 
is unavoidable that this geographic bias has been, in part, replicated in this chapter. See 
Jamie Martin, ‘Globalizing the History of the First World War: Economic Approaches’, 
The Historical Journal 65 (2022), 838–55.
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War of Want	 19

Towards a Global Food Economy, 1750–1913

Food production is a unique economic sector. Unlike most other eco-
nomic goods, demand for basic foodstuffs is not elastic: cereal grains 
such as wheat or rice provide fuels so vital to human survival as to make 
them irreplaceable. What is more, humans must intake a certain num-
ber of calories in order to function. Food production is also heavily 
dependent on the environment. Plants require nutrients, chiefly nitro-
gen, phosphorus, and potassium found in the soil, but also sunlight and 
water; yields will fall when any of these are not available in adequate 
quantities, or if temperatures rise or fall below certain levels. Agriculture, 
moreover, has a seasonal pattern, since plants grow according to a bio-
logically determined life cycle.4 Everything and everyone that consumes 
plants also becomes beholden to that seasonality, as most foods cannot 
be stockpiled for very long. For most of humanity’s existence, food’s 
indispensability combined with the fickleness of its production induced 
checks on the growth of the population.5

There are only a limited number of ways to increase food production 
substantially for an extended period. One is to increase inputs, such as 
labour, land, and livestock; more livestock produces more meat and milk, 
more land increases yearly yields, and more labour allows for more inten-
sive cultivation. This produces so-called extensive growth. Alternatively, 
one can improve production through intensive growth, by increasing pro-
ductivity through fertilization, mechanization, or irrigation. Throughout 
much of the nineteenth century, agricultural production increases were 
mostly of the extensive variety. Technological progress that is indis-
pensable to intensive growth remained limited to improvements made 
to existing tools and by introducing new plant varieties and cultivation 
practices. Crucially, outside Europe (and China), the total stock of land 
that was made available for agriculture was still growing, mainly due 
to the (forced) expropriation of vast swathes of land from their native 
inhabitants. Developments in transport technology (especially due to the 
introduction of more fuel-efficient compound steam engines in trains 

4	 Giovanni Federico, Feeding the World: An Economic History of Agriculture 1800–2000 
(Princeton, NJ: Princeton University Press, 2009), 7–11.

5	 Avner Offer, The First World War: An Agrarian Interpretation (Oxford: Clarendon Press, 
1991), 23–4; Jörg Friedrichs, ‘Escapology, or How to Escape Malthusian Traps’, in 
Fredrik Albritton Jonsson et al., eds., Scarcity in the Modern World: History, Politics, Society 
and Sustainability, 1800–2075 (London: Bloomsbury Academic, 2019), 115–18, 122–3; 
Richard Wilk, ‘Rethinking the Relationships between Scarcity, Poverty and Hunger: 
An Anthropological Perspective’, in Fredrik Albritton Jonsson et al., eds., Scarcity in 
the Modern World: History, Politics, Society and Sustainability, 1800–2075 (London: 
Bloomsbury Academic, 2019), 51–2.
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20	 Samuël Kruizinga

and ocean-going ships) significantly lowered transport costs, enabling a 
rapid integration process of agricultural markets.6

In 1873, wheat prices in London still exceeded those in the American 
interiors by a factor of ten, but by 1880 transit costs had lowered to 
such a degree that European land found itself in direct competition with 
the vast and fertile land endowments of the New World. For the first 
time in global history, long-distance trade began to have economy-wide 
effects on the allocation of resources, and hence on factor prices and 
distribution of income.7 In some countries, most notably in the United 
Kingdom, the ‘grain invasion’ caused the domestic agricultural sector 
to shrink.8 And other invasions were to follow: sugar, oilseeds, fruits, 
and vegetables were increasingly transported from the Americas, Asia, 
and Africa to be sold in Europe. During the last decades of the century 
the invention of mechanically refrigerated transport systems in ships and 
boxcars allowed perishables such as meat to join them.9

The spread of modern communications technology allowed for the fur-
ther incorporation of the expanding European empires in Africa and Asia 
in the developing global agricultural markets, albeit in a deeply unequal 
relationship of dependence on Europe. The 1841 cross-Channel and the 
1866 permanent transatlantic telegraph cable enabled the mobilization of 
European capital to build railroads in Asia, abattoirs in South America, 
and port facilities in Africa. Colonial trading firms established inland 
trade stations or plantations, from where African cocoa and groundnuts, 
Indian rice, and Indonesian coffee were transported by rail or ship to 
specially built entrepôt ports, to be transhipped to European harbours.10 
These developments, suggests economic historian Giovanni Federico, 
caused the trade/gross output ratio of global agricultural production to 
grow from about 5 per cent in 1870 to 15 per cent in 1913, meaning that 

6	 Lizzy Collingham, The Taste of War: World War Two and the Battle for Food (New 
York: Penguin Books, 2011), 19; Michael Tracy, Government and Agriculture in Western 
Europe 1888–1988, 3rd ed. (New York, NY: New York University Press, 1989), 17; Per 
Högselius, Arne Kaijser, and Erik van der Vleuten, Europe’s Infrastructure Transition: 
Economy, War, Nature (Houndmills: Palgrave Macmillan, 2016), 24–8, 188.

7	 Ronald Findlay and Kevin H. O’Rourke, Power and Plenty: Trade, War, and the World 
Economy in the Second Millennium (Princeton: Princeton University Press, 2007), 
378–85.

8	 Stephan Broadberry and Peter Howlett, ‘The United Kingdom during World War I: 
Business as Usual?’, in Stephan Broadberry and Mark Harrison, eds., The Economics of 
World War I (Cambridge: Cambridge University Press, 2005), 211.

9	 James Vernon, Hunger: A Modern History (Cambridge, MA: Harvard University Press, 
2007), 5.

10	 Högselius, Kaijser, and van der Vleuten, Europe’s Infrastructure Transition, 117–20; 
Alice Weinreb, Modern Hungers: Food and Power in Twentieth-Century Germany (Oxford: 
Oxford University Press, 2017), 13–14.
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War of Want	 21

in the last year before the First World War, 15 per cent of all agricultural 
production entered the global marketplace, where it accounted for 50 
per cent of its total volume.11 Given the expansion of both domestic con-
sumption due to rapid population growth and productivity due to techno-
logical innovations, these numbers stand out even more.

The continued integration of global agricultural markets had a double 
impact on European agrarian production. It enabled cheap imports of 
fertilizers and feeding stuffs, improving yields and increasing the slaugh-
ter weight of livestock, but also exposed European farmers to global 
competition.12 This, in combination with European population growth 
that made land scarce, created incentives to increase the productivity of 
existing plots. Farmers started to focus on intensive growth by increas-
ing rotations and using chemical fertilizers to increase the supply of 
nitrogen in the soil. Additionally, they began to purchase feed stuffs 
(maize and oilseed cakes) on global markets to save on land previously 
used for producing livestock feed.13 But farmers also began to demand 
some measure of protection from extra-European competition, calls 
that were augmented by a strong current of cultural nationalism and 
the notion that farming communities represented a purer form of soci-
ety than those found in rapidly expanding industrial cities. Only those 
countries whose agricultural sector had already shrunk as a result of 
increased food imports and emigration (Britain) or had transformed 
their agricultural sectors to be highly export-dependent rather than self-
sufficient (the Netherlands, Denmark) remained wedded to free trade.14

However, the extent of the impact of this protectionist surge in most 
of Europe should not be overstated. The degree of protection was real 
enough, ranging from duties of 15 per cent in the Ottoman Empire 
to an average of between 20 and 30 per cent in continental Europe.15 
But they only affected wheat; other products remained free from pro-
tection. Moreover, continuing strong population and economic growth 
meant that the dependence on extra-European sources of agricultural 

11	 Federico, Feeding the World, 23, 28; Offer, The First World War, 157.
12	 Broadberry and Howlett, ‘United Kingdom during World War I’, 211.
13	 Jan Luiten van Zanden, ‘The First Green Revolution: The Growth of Production and 

Productivity in European Agriculture, 1870–1914’, The Economic History Review 44:2 
(1991), 216, 232–4.

14	 Luiten van Zanden, ‘The First Green Revolution’, 227–8; Frank Trentmann, ‘Coping 
with Shortage: The Problem of Food Security and Global Visions of Coordination, c. 
1890s–1950’, in Frank Trentmann and Flemming Just, eds., Food and Conflict in Europe 
in the Age of the Two World Wars (Houndmills: Palgrave Macmillan, 2006), 15.

15	 Tracy, Government and Agriculture, 22–3; Şevket Pamuk, ‘The Ottoman Economy in 
World War I’, in Stephan Broadberry and Mark Harrison, eds., The Economics of World 
War I (Cambridge: Cambridge University Press, 2005), 14–15.
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22	 Samuël Kruizinga

supply only increased; in general, tariff increases did little to change the 
overall course of global agricultural integration.16 Germany provides 
an excellent example. In 1913, it imported about 25 per cent of its 
food, particularly eggs, dairy products, vegetable oils, fish, and meat, as 
well as wheat. Moreover, domestic German agriculture was dependent 
on imports as well; to sustain high yields, German farmers imported 
Chilean nitrates and fed their draught animals barley and clover from 
Russia and their livestock maize from Argentina and oil cakes from the 
United States.17

Germany’s pre-war imports also shed light on the changing expecta-
tions of the average European as to what to find on their dinner table. 
As in other industrialized or industrializing countries, the German 
urban workforce had developed a taste for meat. German meat con-
sumption had nearly doubled from 36 to 52 kg yearly between 1897 
and 1912; their intake was surpassed only by the British, who in 1913 
consumed a yearly average of 60 kg.18 Potatoes and bread were and 
remained a staple of working-class diets, but animal proteins and fats 
(meat, but also butter and margarine) played increasingly large roles. 
Moreover, foodstuffs that were previously considered luxuries, such as 
coffee, tea, fresh and tinned milk, granular sugar, fine wheaten flour, 
and chocolate were now increasingly available for the working classes 
to buy as, especially during the last quarter of the nineteenth century, 
the price of food declined relative to incomes.19

16	 Federico, Feeding the World, 190; Offer, The First World War, 85, 95–6.
17	 Robert Chickering, Imperial Germany and the Great War, 1914–1918, 2nd ed. 

(Cambridge: Cambridge University Press, 2004), 41; Friedrich Aereboe, Der Einfluss des 
Krieges auf die landwirtschaftliche Produktion in Deutschland (Stuttgart: Deutsche Verlags-
Anstalt, 1927), 23; Gerd Hardach, Der Erste Weltkrieg: 1914–1918 (Munich: Deutscher 
Taschenbuch Verlag, 1973), 121; Ute Daniel, Arbeiterfrauen in Der Kriegsgesellschaft. 
Beruf, Familie Und Politik Im Ersten Weltkrieg (Göttingen: Vandenhoeck & Ruprecht, 
1989), 183–4; August Skalweit, Die deutsche Kriegsernährungswirtschaft (Stuttgart: 
Deutsche Verlags Anstalt, 1927), 11–12, 15–16; Anne Roerkohl, Hungerblockade 
und Heimatfront: die kommunale Lebensmittelversorgung in Westfalen während des Ersten 
Weltkrieges (Stuttgart: Steiner, 1991), 18. Britain, too, heavily depended on imports; 
in the years before the war, 78.7 per cent of consumed wheat and flour and 56.2 per 
cent of total cereals and pulses originated from outside the country. See Mary Elisabeth 
Cox, ‘Food’, in The British Home Front and the First World War, ed. Hew Strachan 
(Cambridge: Cambridge University Press, 2023), 475.

18	 Belinda Joy Davis, Home Fires Burning: Food, Politics, and Everyday Life in World War 
I Berlin (Chapel Hill, NC: University of North Carolina Press, 2000), 62; Högselius, 
Kaijser, and van der Vleuten, Europe’s Infrastructure Transition, 120. The European aver-
age was 50 kg yearly in 1914; in Asia, especially in Japan, animal protein consumption 
was on the rise as well. Collingham, The Taste of War, 18, 51–2.

19	 Collingham, The Taste of War, 19; Offer, The First World War, 39–40; Rachel Duffett, 
‘British Army Provisioning on the Western Front, 1914–1918’, in Rachel Duffett and Alain 
Drouard, eds., Food and War in Twentieth Century Europe (Farnham: Ashgate, 2011), 28.
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War of Want	 23

For military reasons, as well as to improve industrial productivity, 
governments and industrialists alike had begun to awaken to the rela-
tionship between food, health, and productivity. Aided by new sciences 
related to demography, statistics, and nutrition, notions of ‘hunger’ 
slowly began to transform. Where the teachings of Thomas Malthus 
and Adam Smith suggested that the market must be free to generate 
plenty or want, and thus to regulate demography, during the nineteenth 
century the question of the prevention of starvation slowly became 
one of human responsibility and culpability rather than of impersonal 
forces.20 The Great Famine of 1845–1849, for example, was initially 
portrayed as the fault of the Irish themselves: with their wasteful and 
primitive ways, they had brought their misfortune upon themselves. 
But soon photos of the famine’s victims joined those of the hungry and 
starving in Europe’s slums; these reportages turned their subjects from 
fools into victims denied their basic human and citizen rights by an 
uncaring government. By the outbreak of the First World War, writes 
James Vernon, ‘the effectiveness of government had come to be mea-
sured by the absence, not the presence, of hunger and famine’.21 So, in 
1913, for many of those in the Western world food had transformed into 
something that was essentially inexhaustible. The global marketplace 
and increasing productivity were, naturally, subject to market forces, 
but those affected prices and not the availability of food. This does not 
mean that everyone enjoyed the same level of access to the global agri-
cultural market, but it does mean that when food shortages occurred, 
they were considered deplorable and, crucially, avoidable.22

War, Labour, and Productivity

In Summer 1914, as Germany invaded Belgium and France, Austria-
Hungary shelled Belgrade, and Russia attacked Germany in East 
Prussia, millions of people, most of them drawn from Europe’s pre-
dominantly agrarian society, were conscripted or volunteered: Russia 
mobilized 4 million men in July, Germany 3.8 million, the Ottoman 

20	 See, e.g., Raymond Pearl, The Nation’s Food: A Statistical Study of a Physiological and 
Social Problem (Philadelphia, PA: W. B. Saunders Company, 1920), 17.

21	 Vernon, Hunger, 5, 20–2, 41–2, 273–4; Weinreb, Modern Hungers, 3, 6, 9. Imperial-
colonial relationships, however, made sure that not everybody’s hunger was treated 
as equally serious and not everyone’s suffering deserved the same response. Declan 
Curran, Lubomy Luciuk, and Andrew G. Newby, ‘Famines in European Economic 
History: Introduction’, in Declan Curran, Lubomy Luciuk, and Andrew G. Newby, 
eds., Famines in European Economic History: The Last Great European Famines Reconsidered 
(London: Routledge, 2015), 11–13.

22	 See, e.g., Pearl, The Nation’s Food, 17.
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24	 Samuël Kruizinga

Empire 2.85 million, and France 2.9 million, while in Britain 300,000 
men volunteered for service in early August.23 Before the Armistice 
of 11 November 1918, many millions more, from all over the globe, 
would join them, either as part of the armed forces of the warring 
empires or to work in special Labour Battalions behind the front.24 
All in all, about 50 per cent of the pre-war labour force of Europe 
was called up.25 The European agricultural sector faced an immedi-
ate shortage of labour, which grew worse as the war progressed. In 
Italy, of the 4.8 million men aged over eighteen years employed in 
agriculture, 2.6 million were called to arms; in Russia, about 12 of 
the nearly 16 million males called into the army between 1914 and 
1919 were peasants; France mobilized about 4 million peasants dur-
ing the war, representing about 43 per cent of the pre-war agricul-
tural workforce; Germany mobilized about 3.3 million farmers, or an 
astonishing 60 per cent of all those who worked the fields before July 
1914.26 At least 10 million civilians were displaced by the violence, 
adding to the labour shortage.27 And as the armies of the Great War 
expended never-before-seen amounts of ammunition, armaments 
industries had to quickly ramp up production, creating new employ-
ment opportunities for farm workers, especially since the strategic 
value of their labour translated into attractive wages.28 The war also 

23	 Matteo Ermacora, ‘Rural Society’, in Ute Daniel et al., eds., 1914–1918-online. 
International Encyclopedia of the First World War (Berlin: Freie Universität Berlin, 2015); 
Benjamin Ziemann, ‘Agrarian Society’, in Jay Winter, ed., The Cambridge History of the 
First World War, Vol. II: The State (Cambridge: Cambridge University Press, 2014), 396. 
On mobilization more generally, see Adrian Gregory, The Last Great War: British Society 
and the First World War (Cambridge: Cambridge University Press, 2008), 9–39; Jean 
Jacques Becker, 1914. Comment les Français sont entrés dans la guerre: contribution à l’étude 
de l’opinion publique printemps-été 1914 (Paris: Presses de la Fondation nationale des sci-
ences politiques, 1977), 277–309; Jeffrey Verhey, The Spirit of 1914: Militarism, Myth and 
Mobilization in Germany (Cambridge: Cambridge University Press, 2006), 11–13.

24	 Barry Supple, ‘War Economies’, in Jay Winter, ed., The Cambridge History of the First 
World War, Vol. II: The State (Cambridge: Cambridge University Press, 2014), 302–3; 
Richard Fogarty, ‘The French Empire’, in Robert Gerwarth and Erez Manela, eds., 
Empires at War: 1911–1923 (Oxford: Oxford University Press, 2014), 118.

25	 Federico, Feeding the World, 191.
26	 Benjamin Ziemann and Alex Skinner, War Experiences in Rural Germany, 1914–1923 

(Oxford: Berg, 2007), 45–52; Peter Gatrell, ‘Poor Russia, Poor Show: Mobilising a 
Backward Economy for War, 1914–1917’, in Stephan Broadberry and Mark Harrison, 
eds., The Economics of World War I (Cambridge: Cambridge University Press, 2005), 
251; Davis, Home Fires Burning, 23; Pierre-Cyrille Hautcoeur, ‘Was the Great War a 
Watershed? The Economics of World War I in France’, in Stephan Broadberry and 
Mark Harrison, eds., The Economics of World War I (Cambridge: Cambridge University 
Press, 2005), 174.

27	 Peter Gatrell, ‘World Wars and Population Displacement in Europe in the Twentieth 
Century’, Contemporary European History 16:4 (2007), 418–24.

28	 Ziemann and Skinner, War Experiences in Rural Germany, 1914–1923, 403.
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War of Want	 25

closed most international borders, curbing transnational flows of sea-
sonal labour.29 It  additionally took both fishermen and their equip-
ment, as many smaller boats were drafted into Navy service.30

Making good this shortage of labour proved to be an impossible 
task. Especially for smallholdings, now deprived of their one full-
time worker, the effects were disastrous.31 The farming communities’ 
women, now soldiers’ wives, mothers and daughters, had no choice but 
to take up additional duties; however, they could not possibly replace 
the labour lost.32 Therefore, government-sponsored schemes quickly 
emerged to send schoolchildren, the urban poor, refugees, and pris-
oners of war to the fields. But most of them lacked the training or the 
physical energy to be effective workers.33 Attempts to draw in new sea-
sonal labourers from allied or neutral countries mostly failed, as they 
had plenty of employment opportunities closer to home. In some cases, 
such as in France, the army agreed from 1915 onwards to send some 
of the soldiers home in time for seed-time and the harvest, but never 
in numbers sufficient to make up the deficit.34 Replacing manual with 
machine labour also did not offer a solution: not only could most farm-
ers not afford to mechanize, but machine shops were inundated with 
war-related orders and lacked raw materials for civilian construction 
and maintenance.35 Of the European belligerents, only Britain was able 
to keep up with agricultural labour demand, but it had the smallest 
agricultural workforce to begin with.36

In addition to labour shortages, European agricultural productivity 
suffered from a reduction in cultivated land. The Russian invasion of 
Galicia and the Bukovina and its eventual defeat by Austro-Hungarian 
and German forces caused widespread destruction to a part of the 
Dual Monarchy that before the war had produced about a third of its 

29	 Collingham, The Taste of War, 72–3; Gatrell, ‘Poor Russia, Poor Show’, 257; Pamuk, 
‘Ottoman Economy’, 120.

30	 Rob Robinson, ‘Fishing’, in Hew Strachan, ed., The British Home Front and the First 
World War (Cambridge: Cambridge University Press, 2023), 186–7, 190.

31	 Hautcoeur, ‘Was the Great War a Watershed?’, 173–4.
32	 Susan R. Grayzel, ‘Men and Women at Home’, in Jay Winter, ed., The Cambridge 

History of the First World War, Vol. III: Civil Society (Cambridge: Cambridge University 
Press, 2014), 110; Werner Plumpe, ‘Die Logik Des Modernen Krieges Und Die 
Unternehmen: Überlegungen Zum Ersten Weltkrieg’, Jahrbuch Für Wirtschaftsgeschichte 
56:2 (2015), 341.

33	 Federico, Feeding the World, 191; Offer, The First World War, 62; Michel Augé-Laribé, 
L’agriculture pendant la guerre (Paris: Les Presses universitaires de France, 1925), 67–84.

34	 Hautcoeur, ‘Was the Great War a Watershed?’, 174; Frank M. Surface, The Grain Trade 
during the World War: Being a History of the Food Administration Grain Corporation and the 
United States Grain Corporation (New York: The MacMillan Company, 1928), 1–3.

35	 Collingham, The Taste of War, 72–3.
36	 Ziemann, ‘Agrarian Society’, 391–2.
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26	 Samuël Kruizinga

cereal harvest.37 Similarly, the Central Powers’ invasion and subsequent 
occupation of Northern France (1914), Poland (1915), Serbia (1915), 
Montenegro (1916), Rumania (1916), and Northern Italy (1917), as 
well as parts of Russia (1915–1918), destroyed crops, farms, and food-
processing plants.38 Scorched-earth tactics by retreating forces ensured 
the damage, while not permanent, was often long-lasting.39 Agricultural 
lands near the fronts not conquered or destroyed were subject to army 
requisitioning, to be used for training grounds, air fields, supply bases, and 
the construction of defences.40 The use of mines and submarines, finally, 
made many of the European salt-water fishing grounds inaccessible.41

To combat the scarcity of arable land and fishing grounds, efforts to 
expand cultivation were undertaken by city dwellers and even by armies. 
The British Expeditionary Force on the Western Front, for example, 
instituted the creation of vegetable gardens in rest areas behind the 
trenches, where vegetables, potatoes, and even some grains were culti-
vated.42 More dramatically, the Central Powers attempted to take advan-
tage of land gained by invasion. However, successfully exploiting these 
territories proved to be near-impossible.43 Not only did retreating armies 
destroy production capacity and infrastructure, but significant parts of 
the population fled before the invading forces, further depriving the con-
quered territories of labour.44 Additionally, integrating conquered terri-
tories in the Central Powers’ economies was difficult. The agricultural 
regions of Northern France, for example, depended on French credit 
facilities that were now inaccessible and lacked sufficient infrastructural 

37	 Max-Stephan Schulze, ‘Austria-Hungary’s Economy in World War I’, in Stephan 
Broadberry and Mark Harrison, eds., The Economics of World War I (Cambridge: 
Cambridge University Press, 2005), 92–3; Hans Loewenfeld-Russ, Die Regelung Der 
Volksernährung Im Kriege (Vienna: Hölder Pichler Tempsky, 1926), 46–58.

38	 Katherine Blunt and Florence Powdermaker, ‘Part I: Food and the War’, in Food and the 
War: A Textbook for College Classes (Boston, MA: Houghton Mifflin Company, 1918), 
166–7; Frank M. Surface and Raymond L. Bland, American Food in the World War and 
Reconstruction Period: Operations of the Organizations under the Direction of Herbert Hoover 
1914 to 1924 (Stanford, CA: Stanford University Press, 1931), 23.

39	 Tait Keller, ‘Destruction of the Ecosystem’, in Ute Daniel et al., eds., 1914–1918-online. 
International Encyclopedia of the First World War (Berlin: Freie Universität Berlin, 2014), 
DOI: 10.15463/ie1418.10371.

40	 Collingham, The Taste of War, 73.
41	 Blunt and Powdermaker, ‘Part I: Food and the War’, 72–5; Collingham, The Taste of 

War, 96, 229.
42	 Statistics of the Military Effort of the British Empire during the Great War 1914–1920 

(London: His Majesty’s Stationery Office, 1922), 582.
43	 Sophie de Schaepdrijver, ‘Military Occupation, Political Imaginations, and the First 

World War’, First World War Studies 4:1 (2013), 2–3.
44	 Frank Pentland Chambers, The War behind the War 1914–1918: A History of the Political 

and Civilian Fronts (London: Faber & Faber, 1939), 143, 460–1; Grayzel, ‘Men and 
Women’, 100–3.
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links to Germany.45 Ukraine, separated from Russia following the March 
1918 Brest-Litovsk Treaty, proved, from the Central Powers’ military 
and political leadership’s point of view, to be especially disappointing. It 
was to supply the populations of Germany, Austria-Hungary, Bulgaria, 
and the Ottoman Empire with a staggering million tons of grain per year. 
On paper, this seemed perfectly doable: pre-war, Ukraine had accounted 
for about a fifth of the total world export of grain. However, the country 
quickly became embroiled in a revolution followed by a civil war. Even 
after the German Army had propped up a new government, getting local 
farmers to sell their produce for now nearly worthless Ukrainian rou-
bles was a hard task. Moreover, rolling stock to transport the goods that 
were for sale westwards was simply unavailable, while infighting amongst 
factions of German and Austrian officials only added to the confusion. 
Before the November 1918 Armistice annulled the Brest-Litovsk treaty, 
the fabled Ukrainian ‘bread basket’ supplied only 113,400 tons of grain, 
wheat, bread, and feed to the Central Powers.46

Another crucial factor in the decline of European productivity was 
a lack of fertilizers. Artificial fertilizers, widely in use, were made pre-
dominantly from nitrogen and phosphorus. Here, too, army demands 
clashed with those of farmers; nitrogen and phosphorus were also key 
ingredients in the manufacture of explosives, which the armies needed 
in previously unheard-of quantities.47 Natural potash deposits were too 
limited to satiate both farmers and the army. In Germany, scientists 
had experimented with a process of creating nitrogen quite literally 
out of thin air since 1909,48 and the first chemical plant using this 

45	 Hautcoeur, ‘Was the Great War a Watershed?’, 173; Leonard V. Smith, Stéphane 
Audoin-Rouzeau, and Annette Becker, France and the Great War, 1914–1918 
(Cambridge: Cambridge University Press, 2003), 43–6.

46	 Wolfram Dornik and Peter Lieb, ‘Die Wirtschaftliche Ausnutzung’, in Wolfram 
Dornik, et al., eds., Die Ukraine Zwischen Selbstbestimmung Und Fremdherrschaft 1917–
1922 (Graz: Leykam, 2011), 281–323; Adam Tooze, The Deluge: The Great War and the 
Remaking of the Global Order, 1916–1931 (London: Allan Lane, 2014), 150–3; Weinreb, 
Modern Hungers, 25. Data from Loewenfeld-Russ, Die Regelung Der Volksernährung Im 
Kriege, 428. The German experience in Romania was not much better: see David D. 
Hamlin, Germany’s Empire in the East: Germans and Romania in an Era of Globalization 
and Total War (Cambridge: Cambridge University Press, 2017), 211–15. The Central 
Powers’ hoped-for agricultural exploitation fared little better: see David D. Hamlin, 
Germany’s Empire in the East: Germans and Romania in an Era of Globalization and Total 
War (Cambridge: Cambridge University Press, 2017), 211–15.

47	 Chambers, War behind the War, 151–2; Dieter Ziegler, ‘Die Kriegswirtschaft Im Ersten 
Weltkrieg – Trends Der Forschung’, Jahrbuch Für Wirtschaftsgeschichte 56:2 (2015), 
313–15.

48	 More accurately: from atmospheric nitrogen. See Christine Strotmann, ‘Nitrogenous 
Fertilisers in Germany: Paths of Distribution from Chile Saltpetre to Haber-Bosch-
Ammonia and Cyanamide (ca 1914–1930)’, Jahrbuch Für Wirtschaftsgeschichte 62:1 
(2021), 159–89.
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Haber–Bosch process started operations in 1913. Others were built 
during the war but demand vastly outstripped supply.49

Often the factors that negatively impacted European and Middle 
Eastern agricultural productivity reinforced each other. Labour scarcity 
and the lack of financial incentives (due to political pressures or infla-
tion), for example, could lead farmers to convert wheat- or rye-growing 
areas to pastures, which were less labour-intensive, or even to abandon 
them completely, which in turn led to a further decline in production. 
Similarly, the lack of draught animals in and of itself depressed produc-
tion but also caused a dearth of naturally available manure, which fur-
ther depressed farm yields.50

In addition, natural shocks also reinforced the negative effects of the 
war on agricultural production. During 1915, swarms of desert locusts 
(Schistocerra gregaria) devastated crops, fields, and fruit and olive trees in 
Ottoman Palestine, Lebanon, and Syria.51 Moreover, an unusually strong 
influx of cold marine air from the North Atlantic caused average tem-
peratures to cool and precipitation to increase over Europe and parts 
of the Middle East during the First World War period. Winters were 
unusually long, cold, and wet, further impacting crop yields. The highest 
increase in marine air proxies occurred in the summer–autumn of 1915 
and the winter of 1915–1916, resulting in heavy rains from the spring of 
1915 to December 1916, with only a short interruption in July–August 
and December 1915. Starting in January 1916, precipitation in Europe 
increased steadily throughout the year, with a peak in December 1916. 
After a brief respite, rain and cold returned again in the summer and 
autumn of 1917, followed by another influx of torrential rains accompa-
nied by decreasing temperatures in the autumns of 1917 and 1918. On 
and around the Western Front, it rained for 648 of the 1,563 days of the 
war, or once every three days.52 World Bank climate data suggests that 
precipitation in Germany in June 1916 was 16 per cent higher than in the 
average for 1909–1913, while temperatures in April 1917 were more than 

49	 Davis, Home Fires Burning, 22; Federico, Feeding the World, 83; Weinreb, Modern 
Hungers, 17–18; Högselius, Kaijser, and van der Vleuten, Europe’s Infrastructure 
Transition, 146.

50	 Ermacora, ‘Rural Society’.
51	 Zachary J. Foster, ‘The 1915 Locust Attack in Syria and Palestine and Its Role in the 

Famine during the First World War’, Middle Eastern Studies 51:3 (2015), 370–94; 
Melanie Tanielian, The Charity of War: Famine, Humanitarian Aid, and World War I in 
the Middle East (Stanford, CA: Stanford University Press, 2017), 51–2, 69–70.

52	 Alexander F. More et al., ‘The Impact of a Six-Year Climate Anomaly on the “Spanish Flu” 
Pandemic and WWI’, GeoHealth 4:9 (2020), https://doi.org/10.1029/2020GH000277; 
Edwige Savouret et al., ‘Au temps météorologique de la Grande Guerre. Approche 
séquentielle des périodes contraignantes dans les tranchées sur le front de la Marne et 
de la Meuse, 1914–1918’, Climatologie 8 (2011), 59–77.

Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009441278.002
Downloaded from https://www.cambridge.org/core. Welcome to European University Institute EUI, on 14 Nov 2025 at 15:12:32, subject to the

https://doi.org/10.1029/2020GH000277
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009441278.002
https://www.cambridge.org/core


War of Want	 29

three degrees lower compared to the pre-war average.53 Weather data out-
side Europe is much less conclusive, but anecdotal evidence suggests that 
the Middle East, too, experienced an exceptionally cold and wet winter 
in 1914–1915 and 1915–1916, followed by a heatwave in the summers 
of 1915 and 1917.54 In peaceful times, agriculture would have adapted to 
these climatic events, but the First World War limited its ability to do so.55

We can see some of the effects of the war and the climatic con-
ditions on agricultural production in Europe in Table 1.1. By 1917, 
the League of Nations calculated in 1943 based on the best available 

53	 Davis, Home Fires Burning, 22–5; Christian Pfister, ‘Auf Der Kippe: Regen, Kälte Und 
Schwindende Importe Stürzten Die Schweiz 1916–1918 in Einen Nahrungsengpass’, 
in Christian Pfister, Daniel Krämer, and Daniel Mark Segesser, eds., Woche für woche 
neue preisaufschläge. Nahrungsmittel-, energie- und Ressourcenkonflikte in der Schweiz des 
Ersten Weltkrieges (Basel: Schwabe Verlag, 2016), 67–76. World Bank climate data can 
be found at http://sdwebx.worldbank.org/climateportal/index.cfm?page=climate_data.

54	 Tanielian, The Charity of War, 53.
55	 Geoffrey Parker, Global Crisis: War, Climate Change & Catastrophe in the Seventeenth 

Century (New Haven, CT: Yale University Press, 2013), 20–3.

Table 1.1  Wheat, rye, and potato crops in 1917 compared to pre-war 
averages

Wheat Rye Potatoes

Land 
under 
cultivation 
(%)

Yield 
(%)

Yield/
ha (%)

Land 
under 
cultivation 
(%)

Yield 
(%)

Yield/
ha (%)

Land 
under 
cultivation 
(%)

Yield 
(%)

Yield/
ha (%)

France 79.2 55.3 69.8 83.6 64.2 76.8 93.6 82.3 88.0
Britain 101.5 98.6 97.1 66.8 ? ? 106.9 100.1 93.6
Italy 90.1 76.4 84.8 92.1 83.7 90.8 103.3 79.1 76.6
Finland 65.7 61.8 94.0 100.7 114.5 113.7 117.6 108.2 92.0
Germany 110.5 116.7 106.0 134.0 133.8 99.7 93.6 85.8 91.7
Hungary ? ? 102.6 ? ? 100.6 ? ? 102.4
Cisleithania 70.4 44.1 31.3 77.3 45.8 29.5 70.2 45.0 34.2
Switzerland 93.1 189.4 203.5 76.3 86.7 113.7 125.1 155.4 124.2
Spain 100.3 113.7 113.4 102.7 92.2 89.8 107.1 104.5 97.5
Sweden 92.3 73.9 80.1 93.9 61.3 65.3 97.3 99.3 102.0
Netherlands 77.3 70.8 91.6 95.2 96.1 100.9 94.6 83.8 88.6
Belgium ? 47.2 ? ? 27.5 ? ? ? ?

‘Land under cultivation’ denotes the total area harvested, ‘?’ indicates that information is not 
available, ‘Yield’ the total yield thereof, and ‘Yield/ha’ the average yield per hectare. For all 
figures the average of 1909–1913 = 100.56

56	 International Institute of Agriculture, Annuaire international de statistique agricole 1909 à 
1921 (Rome: Institut international d’agriculture, 1922), 22–81.
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30	 Samuël Kruizinga

statistical material at the time, that European production of cereals 
(wheat, rye, maize, barley and oats) and potatoes dropped by about 
30 per cent compared to the 1909–1913 pre-war average. The decline 
in crops in Western Europe was more pronounced than it was in the 
East.57 Of particular interest are the results for France, which suffered 
the loss of some 2.5 million hectares of farmland after the German 
invasion, the ‘Austrian’ half of the Dual Monarchy, and Belgium, 
where yields more than halved.58 Some countries actually managed to 
expand the crop area and/or increase the average yield per hectare, 
but these could not compensate for the loss of pre-war imports or for 
increased consumption.

Naturally, given the enormous varieties in agricultural systems of pro-
duction, and states’, communities’, and individuals’ resilience to (tem-
poral) changes in them, we can only speak of the effects of the war on 
agricultural productivity in very general terms. Some early estimates on 
the effects of the First World War on agricultural production can be 
found in Table 1.2, although data for the war years itself are missing. 
Nevertheless, available sources suggest that between 1914 and 1918, 
global agricultural production declined by about 8–10 per cent, with 
the bulk of the decline situated in Europe.59 The table will hide large 
regional and product discrepancies, however. Comparing official records 
on wheat yields of the last pre-war years with those of 1917, for example, 
shows France’s production dropping 41 per cent, Italy’s 30 per cent, the 
Ottoman Empire 24 per cent and Russia 13 per cent.60

The negative impact of the war on productivity did not end with the 
signing of the Armistice on 11 November 1918, even when one discounts 
the continuing violence that plagued much of Europe and Asia until the 
early 1920s. The war had killed millions of farm workers and cattle: in 
Serbia, ravaged by invasions and occupations, one-fourth of the coun-
try’s cattle, one-third of its horses, and half its pigs, sheep, and goats were 
either killed or confiscated by the occupiers, while Bulgaria lost a third of 
its cattle and agricultural machinery. Farms and farm tools also suffered 

57	 Agricultural Production in Continental Europe during the 1914–18 War and the Reconstruction 
Period (League of Nations, 1943), 11–12.

58	 Arable land in France under German occupation from Augé-Laribé, L’agriculture pen-
dant la guerre, 93–105.

59	 Federico, Feeding the World, 190–1.
60	 Data on Russia: Peter Gatrell, Russia’s First World War: A Social and Economic History 

(Harlow: Longman, 2005), 159. Data on the Ottoman Empire: Vedat Eldem, Harp ve 
Mütareke Yıllarında Osmanlı Iṁparatorlugŭ’nun Ekonomisi (Ankara: Türk Tarih Kurumu 
Basımevi, 1994), 30–3. Data on Italy and France: Chris Wrigley, ‘The War and the 
International Economy’, in Chris Wrigley, ed., The First World War and the International 
Economy (Cheltenham: Edward Elgar, 2000), 7.
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destruction or damage.62 Moreover, in Central and Eastern Europe, the 
war accelerated demands for land reform, which usually resulted in larger 
plots of land being subdivided into smallholdings. Land was redistributed 
to fulfil political promises in return for continued support for the war 
effort, to colonize ethnically mixed territories, especially prevalent in new 
states such as Yugoslavia, or to effectuate radical agricultural reforms.63 
And in the former Ottoman Empire, new borders were drawn with an eye 

62	 Andrej Mitrovic,́ Serbia’s Great War, 1914–1918 (West Lafayette, IN: Purdue University 
Press, 2007), 193–244; Ian Innerhofer, ‘Post-War Economies (South East Europe)’, 
in Ute Daniel et al., eds., 1914–1918-online. International Encyclopedia of the First World 
War (Berlin: Freie Universität Berlin, 2017).

63	 Gert Von Pistohlkors, ‘Tiefgreifende agrarische umwälzungen und Umstrukturierungen 
in den neu gegründeten baltischen Staaten Estland, Lettland und Litauen 
191/1920/1922: Motivationen Und Ergebnisse Bis 1940’, in Karl-Peter Krauss, ed., 
Agrarreformen und Ethnodemographische Veränderungen. Südosteuropa Vom Ausgehenden 
18. Jahrhundert Bis in Die Gegenwart (Stuttgart: Franz Steiner Verlag, 2009), 181–9; 
Dietmar Müller, ‘Landreformen, Property Rights und Ethnische Minderheiten. 
Ideen- und Institutionsgeschichte Nachholender Modernisierung und Staatsbildung in 

Table 1.2  Indices of global agricultural production, 1911–1922 (1913 = 100)

1911 (%) 1912 (%) 1913 (%) 1920 (%) 1921 (%) 1922 (%)

Gross value added 
agriculture, total

94.1 98.1 100 85.3 88.7 93.0

Europe 89.9 95.7 100 75.5 75.3 81.4
Northwestern Europe 95.5 97.8 100 80.4 82.3 86.4
Southern Europe 97.0 92.8 100 97.9 96.1 101.8
Eastern Europe 79.9 94.4 100 59.3 57.1 66.0
Asia 103.6 103.2 100 98.9 108.2 111.9
South America 69.8 101.9 100 111.3 111.6 112.7
Canada, Australia 

and the USA
95.3 99.1 100 94.3 100.3 101.4

Gross output 
agriculture, total

94.4 98.6 100 87.8 92.1 96.9

Livestock 94.9 96.7 100 88.2 93.9 98.0
Crops 95.9 99.0 100 88.6 92.9 97.7

Agricultural production is measured by ‘gross output’, which is defined as the total market value 
of all agricultural products, minus reuses thereof within the agricultural sector itself (as seed or 
feed, but not as farmers’ consumption). Value added is the gross output minus the costs of inputs 
purchased from outside the sector. The first measures the capability of agriculture to provide food, 
clothing, and heating, while value added measures its capability to create income. Furthermore, 
the ratio of value added to gross output is a simple proxy for the relative importance of industrial 
inputs (fertilizers, fuel, industrial feeding stuffs) used in agriculture.61

61	 Giovanni Federico, ‘The Growth of World Agricultural Production 1800–1938’, 
Research in Economic History 22 (2004), 127–8. An up-to-date data set can be found at 
www.rug.nl/ggdc/historicaldevelopment/na/ [last accessed 10 March 2022].
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32	 Samuël Kruizinga

more to imperial strategic interests than to the nutritional needs of their 
inhabitants.64 It took until 1925 for European agricultural production to 
once again reach pre-war levels, further underscoring both the (political) 
importance and the vulnerability of food production. The governments 
of the 1920s therefore funded massive agricultural reconstruction and 
improvement programmes, which would only intensify after the 1929 
financial crisis.65

Agricultural Trade Flows and Transport

The complicated flows of people, trade, and finances that emerged dur-
ing the nineteenth century to bind the European agricultural markets 
to those of other continents developed in large part in response to ris-
ing European demands, and the possibilities this offered to agricultural 
businesses to produce for a global market rather than local or national 
markets. The First World War, however, disrupted or redirected many 
of these flows. Most dramatically, the war divided a formerly highly 
interconnected world into distinct regions divided by front lines.66 The 
consequences of the sudden fracture of the pre-war agricultural global-
ization process were all the more serious as they affected not only the 
availability of agricultural products or supplies, but also impacted trade 
balances and therefore states’ abilities to purchase other agricultural 
supplies or control their currency rates.

First of all, upon entering the war, belligerents and neutrals alike 
enacted laws which forbade the export of an ever-growing list of items 
deemed of strategic value, while the two belligerent blocs made trad-
ing with their enemies illegal.67 Russia, for example, which before the 
war exported about one-sixth of its total agricultural production, now 

Rumäninen und Jugoslawien 1918–1948’, in Karl-Peter Krauss, ed., Agrarreformen Und 
Ethnodemographische Veränderungen. Südosteuropa Vom Ausgehenden 18. Jahrhundert Bis 
in Die Gegenwart (Stuttgart: Franz Steiner Verlag, 2009), 213–20.

64	 Leonard V. Smith, ‘Empires at the Paris Peace Conference’, in Robert Gerwarth and 
Erez Manela, eds., Empires at War: 1911–1923 (Oxford: Oxford University Press, 2014), 
270–1.

65	 Charles Hilliard Feinstein, Peter Temin, and Gianni Toniolo, The World Economy 
between the World Wars (Oxford: Oxford University Press, 2008), 91–2; League of the 
Nations, Agricultural Production in Continental Europe during the 1914–18 War and the 
Reconstruction Period (Geneva: League of the Nations, 1943), 33.

66	 Weinreb, Modern Hungers, 13; Hautcoeur, ‘Was the Great War a Watershed?’, 181; 
Antje Hagen, ‘Anglo-German Economic Relations before, during and after the War’, in 
Hartmut Berghoff and Robert von Friedeburg, eds., Change and Inertia, Britain under the 
Impact of the Great War (Bodenheim: Philo), 67–9, 72–3.

67	 Ernst Grünfeld, Die deutsche Aussenhandelskontrolle (Die Politik der Sperren) vom 
Kriegsausbruch bis zum Inkrafttreten des Friedensvertrages (Bonn: Schroeder, 1922), 2.
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blocked all trade with its enemies, who in turn halted most economic 
contact with the European Allies. Its traditional trade routes – the land 
frontier with Germany and Austria-Hungary, the Black Sea, and the 
Baltic – closed and with alternative outlets for grain unavailable, Russia 
had nowhere to export its agricultural surpluses.68 The Allies’ doomed 
Gallipoli campaign, therefore, was designed in part to force the Ottoman 
Straits connecting the Black Sea to the Aegean and Mediterranean seas, 
re-opening a vital supply route. As a consequence of its failure, the value 
of the Russian rouble on foreign exchanges plummeted.69 Germany, 
Austria-Hungary, and the other Central Powers, meanwhile, faced not 
only the loss of Allied agricultural markets but also the impossibility of 
finding alternatives for them, at least outside of Europe. The North Sea 
and Mediterranean were blockaded by Allied fleets, cutting off Germany 
and its allies from direct trade with Asia, Africa and, crucially, the 
Americas. The only foreign markets open to Central Powers’ merchants 
were those contiguous to Germany and Austria-Hungary: Norway, 
Sweden, Denmark, the Netherlands, and Switzerland. However, their 
agricultural production could never replace what was lost due to Allied 
maritime interference, and had to be bought at a steep price.70 Moreover, 
Allied economic measures made sure that agricultural surpluses from 
these countries tapered off from 1916 onwards, while a combination of 
preclusive purchasing, bullying, and control of merchant shipping (some 
55 per cent of which was owned or controlled by British interests) com-
bined to monopolize large amounts of extra-European sources of supply 
for the exclusive use of the Allies, limiting merchants’ ability to supply 
Germany and Austria via neutral ports. Taken together, these measures 
had a dramatic impact on the Central Powers’ ability to procure food-
stuffs, feed, and fertilizers from outside of Europe.71

The Allied blockade in effect grounded the German, Austrian, and 
Ottoman ocean-going merchant fleets. This produced a global effect, 
since before 1914 commercial shipping companies had operated a 
dense network of trans-oceanic lines, bringing cargo to a wide variety of 

68	 League of the Nations, Agricultural Production in Continental Europe, 11, 15.
69	 Gatrell, ‘Poor Russia, Poor Show’, 248, 257–8.
70	 Samuël Kruizinga, ‘Neutrality’, in Jay Winter, ed., The Cambridge History of the First 

World War, Vol. II: The State (Cambridge: Cambridge University Press, 2014), 559–60; 
Hew Strachan, Financing the First World War (Oxford: Oxford University Press, 2004), 
161–6.

71	 Charles Ernest Fayle, The War and the Shipping Industry (London: Humphrey Milford, 
1927), 2–3, 17; Nicholas Lambert, Planning Armageddon: British Economic Warfare 
and the First World War (Cambridge, MA: Harvard University Press, 2012), 238–40; 
Kruizinga, ‘Neutrality’, 565–8.
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destinations irrespective of nationality.73 The global tonnage available 
for agricultural shipments was further diminished by the demands of 
the Allied military; not only were ships sequestered for troops transport 
or patrol duty, shipyards switched to the production of warships and 
suffered from a lack of raw materials, and the shipping sector suffered 
the same labour shortages as other parts of the war economy.74 Finally, 
contact mines and submarines destroyed thousands of tons of merchant 
ships, even those flying a neutral flag.75 What remained of the world’s 
tonnage (see Table 1.3) often had to travel longer distances, decreasing 
their yearly carrying capacity. For example, with Russia out of reach, 
British ships in the grain trade were instead directed to undertake 
significantly longer voyages to North America, India, Australia, and 
Argentina. Convoying, whereby groups of merchant ships sailed under 
naval escort to guard them against commerce raiders, further limited 
the available tonnage per year, as the speed of the convoy was restricted 
to that of its slowest ships. Longer travel was also more expensive due 
to higher fuel demands, and costs increased further as both wages and 

73	 See e.g. Samuël Kruizinga, ‘Sailing in Uncharted Waters: Dutch Steamship Companies and 
the First World War’, International Journal of Maritime History 27:2 (2015), 228–9, 232.

74	 Jon T. Sumida, ‘Forging the Trident. British Naval Industrial Logistics, 1914–1918’, in 
John A. Lynn, ed., Feeding Mars: Logistics in Western Warfare from the Middle Ages to the 
Present (Boulder, CO: Westview Press), 223–31, 248 (esp. table 10.8).

75	 Henri Cangardel, La Marine Marchande Française et La Guerre (Paris: Les Presses 
Universitaires de France; New Haven, CT: Yale University Press, 1927), 24–6, 83–6.

Table 1.3  Gross tonnage of ocean-going steamers of 100 tons and upwards 
(measured in 1000 tons)

1912 1913 1914 1915 1916 1917 1918 1919 1920

British 
Empire

19,323 19,934 20,540 20,819 20,385 18,577 17,498 18,326 19,872

Allies 2,783 3,076 3,337 3,443 3,553 3,406 2,974 3,424 4,985
USA 1,861 2,007 2,147 2,604 3,068 4,273 6,299 9,923 12,346
Neutrals 9,217 10,045 10,853 11,105 11,260 10,735 10,262 10,880 13,564
Central 

Powers
5,359 5,870 6,232 — — — — 122 410

World 38,543 40,933 40,512 37,972 38,266 36,991 37,032 42,514 51,177

Tonnage is measured in gross register tons (GRT), a measure for total internal volume of the 
ship, which is a good proxy for the vessel’s total carrying capacity. One GRT equals 100 cubic 
feet (or 2.832 m3).72

72	 Jan Tore Klovland, ‘Navigating through Torpedo Attacks and Enemy Raiders: 
Merchant Shipping and Freight Rates during World War I’, Norwegian School of 
Economics Discussion Paper 4:17 (2017).
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insurance premiums were raised in response to the dangers of sailing in 
wartime. These increases, in turn, also affected wholesale food prices, 
as the costs of importing grains but also natural fertilizers and feeding 
stuffs increased.76

The combination of increased demand from the European Allies and 
neutrals and a limited supply of shipping space had enormous conse-
quences for extra-European production. North America, which, prior 
to the outbreak of war was the world’s second-largest grain-producing 
area after Russia, saw an enormous increase in demand in grain, wheat, 
livestock, and dairy products. High prices, guaranteed by the US and 
Canadian governments, stimulated North American farmers to signif-
icantly extend their production by increasing the land under cultiva-
tion. Between 1913 and 1919 the acres of wheat harvested in the United 
States alone increased from 50 million to 75.7 million, while in Canada 
crop acreage increased from 35 million to 53 million.77 Those that could 
pay the inflated prices – chiefly the Allies in Europe – were therefore in a 
position to dominate the markets, to the detriment of other consumers. 
Foodstuffs and routes that were deemed less essential, more often than 
not those that served European imperial possessions, were simply sacri-
ficed to the interests of the metropoles.78

Other imbalances, too, reflected or increased existing socio-economic 
divides. In the USA as well as in Argentina, meat packers profited hand-
somely from an immense increase in the prices their products fetched, 
while smallholders failed to profit.79 The high prices agricultural prod-
ucts fetched on the world markets induced North and South American 
farmers to expand the land under cultivation, hastening the process 
of expropriating indigenous peoples.80 And in those areas of Asia and 
Africa under European or Japanese control, the exploitative properties of 
imperialism came to the fore as the needs of the metropole were deemed 
as far outweighing those of the colonies, dominions, or protectorates 

76	 Broadberry and Howlett, ‘United Kingdom during World War I’, 214; Wrigley, ‘The 
War and the International Economy’, 7–8; Arthur Salter, Allied Shipping Control: An 
Experiment in International Administration (Oxford: Clarendon Press, 1921), 3, 69, 80, 
102, 105.

77	 Data on US crops from Ermacora, ‘Rural Society’; Keller, ‘Destruction’. For Canada, 
see Wrigley, ‘The War and the International Economy’, 8. Exports from Findlay 
and O’Rourke, Power and Plenty, 436–7. Weather conditions from Thomas Hudson 
Middleton, Food Production in War (Oxford: Clarendon Press, 1923), 4–5.

78	 Fogarty, ‘The French Empire’, 113–14; Collingham, The Taste of War, 68; Wrigley, 
‘The War and the International Economy’, 5.

79	 Richard Perren, ‘Farmers and Consumers under Strain. Allied Meat Supplies in the 
First World War’, Agricultural History Review 52:2 (2005), 218–20, 224–5.

80	 See David Wood, ‘American Indian Farmland and the Great War’, Agricultural History 
55:3 (1981), 249–65.
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36	 Samuël Kruizinga

under their control (see Table 1.4). In British India, for example, the 
wheat purchase was brought under control of imperial bureaucrats, who 
then shipped massive amounts of foodstuffs and animals to its armies 
in Mesopotamia and Europe. Although some plantations profited and 
basic food-processing plants were established, the redirection of a signif-
icant portion of the domestic wheat output for export created or exacer-
bated gross internal imbalances within India; price rises and decreased 
supply heightened the susceptibility to the epidemics that ravaged the 
subcontinent in 1918, resulting in tens of millions of deaths.81 In Africa, 
finally, mass starvation in present-day Tanzania and Malawi could be 
attributed to the forced confiscation of all food resources to feed Allied 
and Central Powers soldiers.82

As the belligerents redirected seaborne agricultural transports towards 
their armies and industries, they not only faced higher transport and 
insurance prices and slower turnarounds, but also the added difficulty 
of shipping food from ports to consumers. Motorized road traffic still 
being in its infancy, trains were the key linchpin of land-based transport 

81	 Budheswar Pati, India and the First World War (New Delhi: Atlantic Publishers and 
Distributors, 1996), 78, 81–4, 87. For the French Empire, see Jacques Frémeaux, Les 
Colonies Dans La Grande Guerre. Combats et Épreuves Des Peuples d’Outre-Mer (Saint 
Cloud: 14–18 éd., 2006), 91–3. For the Japanese Empire, see Frank Jacob, East Asia 
and the First World War (Munich: De Gruyter Oldenbourg, 2022), 125–6. And for 
the Italian Empire, see Massimo Zaccaria, ‘“Not a Hectare of Land Shall Remain 
Uncultivated This Year!” Food Provisions for Italy and the Role of the Colonies, 1917–
1918’, Afriche e Orienti 21:3 (2019), 25–41.

82	 Maartje Abbenhuis and Ismee Tames, Global War, Global Catastrophe: Neutrals, 
Belligerents and the Transformations of the First World War, New Approaches to 
International History (London: Bloomsbury Academic, 2022), 1, 99.

Table 1.4  Estimates of the total value of world exports in millions of 
1913 US dollars

1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922

Africa 844 899 863 718 619 756 854 711 805 731 848 988
North and 

South 
America

3,879 4,354 4,495 4,438 5,096 6,433 6,794 5,963 6,830 6,991 5,279 5,258

Asia 2,004 2,176 2,349 2,215 2,210 2,373 2,960 3,369 2,605 2,491 2,251 2,482
Europe 9,438 9,935 10,473 7,968 5,016 5,340 3,982 3,255 4,264 6,010 5,263 7,277
Oceania 471 469 500 466 458 412 331 343 459 529 585 591

Source: Giovanni Federico and Antonio Tena-Junguito, ‘World Trade, 1800–1938: 
A New Data-Set’, European Historical Economics Society Working Papers 0093 (2016), 
https://doi.org/10.13140/RG.2.1.4013.1602.
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systems, even more so in Germany, Austria, and the Ottoman Empire, 
where coastal trade was made impossible by Allied interdiction.83 If 
rail networks towards the battle lines even existed pre-war, they were 
not built for wartime purposes but to ply trade routes that mostly or 
completely disappeared once the war broke out. Building new tracks 
and infrastructure was costly and time-intensive.84 Even when this could 
be done, shortages of manpower and the progressive deterioration of 
equipment due to overuse combined to make the task of keeping trains 
rolling to or near the front line even more Herculean, and the need to 
redirect trains away from civilian service ever greater. While trains con-
necting Ottoman Beirut with Damascus had run twice daily before the 
war, the redirection of rolling stock away from civilian routes reduced 
the service to once a week; food surpluses in Syria therefore failed to 
reach starving Lebanon.85 Finally, train-based transport systems were 
incredibly vulnerable to strikes, riots, human error, or mechanical fail-
ings, and to extreme weather conditions.86 During the harsh winter of 
1916–1917 the German transport system nearly crashed; rivers were fro-
zen over and trains not only moved slowly but also required extra coal to 
do so, which, ironically, made it much harder to transport coal from the 
mines to where it was needed. Only the diversion of some 40,000 extra 
men from the front to the coal mines prevented a shutdown.87 In the 
Ottoman Empire, which had become dependent on coal imports from 
Britain before the war, trains had to run on firewood, which was not only 
less efficient but also caused widespread deforestation.88

Interruptions of ship, rail, truck, or pack animal connections could 
temporarily disable or even sever vital links in the food distribution sys-
tem. A lack of shipping space in Asia meant that during the second 

83	 Gerald D. Feldman, The Great Disorder: Politics, Economics, and Society in the German 
Inflation, 1914–1924 (New York, NY: Oxford University Press, 1993), 254–5; Pamuk, 
‘Ottoman Economy’, 115–16.

84	 Ziemann, ‘Agrarian Society’, 388–9; Gatrell, Russia’s First World War, 56, 156.
85	 Tanielian, The Charity of War, 61–5.
86	 See for examples related to Germany and Italy Francesco Galassi and Mark Harrison, 

‘Italy at War, 1915–1918’, in Stephan Broadberry and Mark Harrison, eds., The 
Economics of World War I (Cambridge: Cambridge University Press, 2005), 292–3; 
Tooze, The Deluge, 94; Gerald D Feldman, Army, Industry and Labor in Germany 1914–
1918 (Princeton, NJ: Princeton University Press, 1966), 257–62.

87	 Feldman, Army, Industry and Labor, 254–63; Chickering, Imperial Germany, 78–81; 
C. Paul Vincent, The Politics of Hunger: The Allied Blockade of Germany, 1915–1919 
(Athens, OH: Ohio University Press, 1985), 175.

88	 Jeffrey D. Reger, ‘“Lamps Never Before Dim Are Being Extinguished from Lack of 
Olive Oil”: Deforestation and Famine in Palestine at War and in Peace Under the 
Late Ottoman Empire and Early British Empire, 1910–1920’, in Selena Daly, Martina 
Salvante, and Vanda Wilcox, eds., Landscapes of the First World War (Cham: Palgrave 
Macmillan, 2018), 39–40, 44–5, 51.
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half of the war a food crisis could develop in India while warehouses 
in Australia were overflowing with wheat.89 Transport issues also com-
bined with institutional barriers: various overlapping authorities, both 
civil and military, were in competition with each other for food supplies 
and transport facilities, exacerbating local shortages and causing poten-
tially devastating delays. In Austria-Hungary, customs barriers between 
the two constituent parts of the dual monarchy combined with serious 
shortages of rolling stock and coal to hamper efforts at effective country-
wide food distribution, and even its ability to feed its soldiers at the 
various fronts towards the end of the war; these, in turn, were chiefly 
blamed on Hungarian ‘egoism’ in refusing to release its grain stocks 
for use in the ‘Austrian’ half of the Empire.90 These examples high-
light not only the interplay of the various factors impacting food supply, 
but also how declining productivity and transport capacities could serve 
to undermine inter-allied, inter-imperial or even inter-state solidarities 
crucial in wartime.

The effects of the trade dislocations of the First World War did not 
fundamentally alter the globalizing tendencies of the world economy, 
but nevertheless lasted until deep in the twentieth century. The post-war 
settlement drew new borders which cut across formerly interdependent 
territories, and new tariff barriers were erected by governments of both 
existing and new states to protect their own agricultural markets, pro-
duction centres, and industries, and in the political uncertainties of the 
1920s and the 1930s, to economically justify their own existence.91 In 
most of Central and Eastern Europe, it took time to redirect agricultural 
trade flows and create the new administrative and infrastructural precon-
ditions for renewed production growth. Meanwhile, it took time for inter-
national trade flows to adjust to post-war political conditions. Having 
lost access to the Russian market, exporters in the Baltic states found 
new buyers in Britain, Sweden and, increasingly, in Germany.92 The 

89	 Mancur Olson, The Economics of the Wartime Shortage. A History of British Food Supplies 
in the Napoleonic War and in World Wars I and II (Durham, NC: Duke University Press, 
1963), 88–9; Surface, Grain Trade, 289–93.

90	 See Holger H. Herwig, The First World War: Germany and Austria-Hungary, 1914–1918 
(London: Arnold, 1997), 238; Manfried Rauchensteiner, Der Tod des Doppeladlers. 
Österreich-Ungarn und der Erste Weltkrieg (Graz: Styria, 1993), 212–14. For transporta-
tion difficulties in the Austro-Hungarian Empire, see Robert J. Wegs, ‘Transportation: 
The Achilles Heel of the Habsburg War Effort’, in Robert A. Kann, Béla Király, and 
Paula S. Fichtner, eds., The Habsburg Empire in World War I (New York, NY: Columbia 
University Press, 1977), 121–34.

91	 Jan Kofman, Economic Nationalism and Development: Central and Eastern Europe between 
the Two World Wars (Boulder, CO: Westview Press, 1997), 54–9, 110–12, 205–7; 
Feinstein, Temin, and Toniolo, The World Economy, 30–5.

92	 Kofman, Economic Nationalism, 88–9.
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First World War also proved the final campaign in the extra-European 
‘grain invasion’. During the war, wheat production in the Americas 
and Australia had expanded dramatically as it fed the European allies 
and neutrals. The recovering European economies formed the perfect 
outlet for the wheat surplus: in 1924, Canada produced 15.2 million 
tons of wheat, the USA 8.8 million tons, Argentina 7.6 million tons and 
Australia 4.8 million tons; of these roughly 40 million tons total, 19 were 
exported, mostly to Europe. Other agricultural goods, such as meat and 
sugar, which had seen their production massively expanded during war-
time, also continued to expand even when European production was 
slowly restored to pre-war levels after 1918.93

The Militarization of Food

Adequately supplying the massive armies of the First World War with 
men and materiel proved an enormous organizational and technical 
challenge. Often, as we had seen, the requirements of these armies 
clashed with civilian demands, with the latter nearly always losing out. 
It is telling, in this regard, that even the armies of the Central Powers 
that ended up losing the war were largely able to supply their soldiers 
with adequate weaponry and munitions right up until the last months 
before the Armistice.94

The scale of the challenges faced by both the Central Powers and the 
Allies in first bringing millions of troops to the battlefields and then sup-
plying them, was staggering. On the mostly-static Western Front, both 
belligerent armies constructed enormous storage facilities at the end of 
the remaining transport links, such as the Channel ports or railheads deep 
in occupied France. From these stores, goods were transported by new 
railway links to forward posts nearer to the front and then transhipped 
via light rail systems (‘field railways’) to the trenches. The last part of 
the journey was, naturally, the most perilous: it was only undertaken by 

93	 Findlay and O’Rourke, Power and Plenty, 447–71; Feinstein, Temin, and Toniolo, The 
World Economy, 64–9. See for an analysis of the economic effects of the disintegration 
of empires e.g. István Deák, ‘The Habsburg Empire’, in Karen Barkey and Mark von 
Hagen, eds., After Empire. Multiethnic Societies and Nation-Building. The Soviet Union 
and the Russian, Ottoman, and Habsburg Empires (Boulder, CO: West View Press, 1997), 
129–41.

94	 Ian Brown, ‘Logistics’, in Jay Winter, ed., The Cambridge History of the First World 
War, Vol. II: The State (Cambridge: Cambridge University Press, 2014), 224; William 
H. McNeill, The Pursuit of Power. Technology, Armed Force, and Society Since A.D. 
1000 (Oxford: Basil Blackwell, 1983), 340; Gustav Gratz and Richard Schüller, Der 
wirtschaftliche Zusammenbruch Österreich-Ungarns die Tragödie der Erschöpfung (Vienna: 
Hölder-Pichler-Tempsky, 1930), 106.
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carts to keep noise to a minimum, and usually at night.95 At the more 
fluid Eastern, Mesopotamian, Galician, and African fronts, rail trans-
port presented unique difficulties.96 By mid-August 1915, for example, 
following the Austro-German Gorlice-Tarnów Offensive which pushed 
the Russians out of much of present-day Poland, German field railways 
stopped 125 km short of the front lines.97 Where trains were unavailable, 
trucks, human carriers and, critically, draught animals had to take up the 
burdens of carrying food to the front.98

When it came down to food priorities, humans usually did not rank 
first. Soldiers can fight when hungry, but guns need to be fed continu-
ously to be of use. Artillery and howitzers expended staggering amounts 
of munition during the First World War. But feed for draught animals, 
too, had to be given priority over human foodstuffs. On 31 August 1917, 
the British Army alone employed 591,324 horses and 213,321 mules on 
the various fronts, who all needed to be fed.99 Nevertheless, army lead-
ers were very cognisant of the importance of trying to feed their soldiers 
better than the average civilian to ensure continued performance under 
extreme duress but also to instil loyalty and attract recruits.100 Given the 
enormous number of men at the fronts and the higher caloric require-
ments of military men on active duty, significant amounts of foodstuffs 
were diverted from civilian markets to the army.101 During the first two 
years of the war, the German army alone shipped almost 1.2 billion kg 
of flour, 1 million heads of cattle, 1 million pigs and more than half a 
million sheep as well as 275 million kg of canned meat to its forces in 

95	 Duffett, ‘British Army Provisioning’, 32; Lummel, ‘Food Provisioning’, 18.
96	 For a telling example, see the Cameroon campaign detailed in: Isidore Pascal Ndjock 

Nyobe, ‘Rain and Bad Weather During War: The Role of Climate and Environment 
During the Great War in Cameroon (1914–1916)’, in Selena Daly, Martina Salvante, 
and Vanda Wilcox, eds., Landscapes of the First World War (Cham: Palgrave Macmillan, 
2018), 64–5.

97	 Brown, ‘Logistics’, 233.
98	 Vejas Gabriel Liulevicius, Kriegsland Im Osten. Eroberung, Kolonisierung Und 

Militärherrschaft Im Ersten Weltkrieg (Hamburg: Hamburger Edition, 2002), 117–18; 
Rudolf Kucěra, ‘Entbehrungen Und Nationalismus. Die Erfahrung Tschechischer 
Soldaten Der Österreichisch-Ungarischen Armee 1914–1918’, in Bernhard Bachinger 
and Wolfram Dornik, eds., Jenseits Des Schützengrabens. Der Erste Weltkrieg Im Osten: 
Erfahrung-Wahrnemung-Kontext (Innsbruck: StudienVerlag, 2013), 126–7.

99	 Statistics of the Military Effort of the British Empire during the Great War 1914–1920, 400.
100	 Duffett, ‘British Army Provisioning’, 28–9.
101	 Collingham, The Taste of War, 9. According to modern nutritional scientists, a mod-

erately active young man needs somewhere in the region of 2,800 to 3,000 calories a 
day. A soldier in training requires about 3,500, whereas a soldier in active condition 
in cold weather needs to consume about 4,250 calories daily. See Fritz Hartmann, 
Die Heeresverpflegung in Volkswirtschaftliche Abteilung des Kriegsernährungsamts. Beiträge 
zür Kriegswirtschaft (Berlin: Verlag der Beiträge zur Kriegswirtschaft, 1917), 4, 29; 
Lummel, ‘Food Provisioning’, 18.
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the field. They also received luxury items that were nearly impossible to 
procure on the German civilian markets: 62.5 million kg of coffee, 15 
million kg of cocoa and tea, 2.7 million hectolitres of beer and an aston-
ishing 8.5 million cigars and cigarettes.102 In the spring of 1917, General 
Hindenburg estimated that the German army consumed about 70 per 
cent of the total German food supply.103 The British Army faced an even 
greater task, since it supplied not only its own Expeditionary Force but 
also parts of the armed forces of its allies as well as various labour battal-
ions drafted from its Empire and beyond, although these often received 
less than white soldiers.104 From 9 August 1914 until 10 November 
1918, the British Army shipped a grand total of 25,497,151 tons across 
the English Channel, including 3,240,948 tons of food. British ships car-
ried 45 per cent of imports to both France and Italy in 1917 to 1918.105 
But it was not just armed forces that required enormous quantities of 
food; key war industries massively expanded their operations, and their 
workers needed to be adequately fed to make sure supply kept up with 
demand.106

The vastly increased military production also had unexpected side-
effects on civilian food availability. The belligerent armies virtually 
monopolized the production of canned goods in order to produce long-
lasting army rations, meaning that non-military consumers lacked means 
to supplement their diets with canned fruit or vegetables; also, the need 
to replace canned goods with fresh produce placed additional strains on 
infrastructure and on cooling and storage facilities.107

Conclusion

The First World War catastrophically impacted a global economy of 
specialized agriculture that had been created during the nineteenth and 
early twentieth centuries. That network consisted of links, both visible 
and invisible, which combined to create, mostly to the benefit of the 

102	 Hartmann, Die Heeresverplfegung, 2, 29.
103	 Daniel, Arbeiterfrauen, 201.
104	 Anna Maguire, ‘“A Pageant of Empire?” Untangling Colonial Encounters in Military 

Camps’, in Santanu Das, Anna Maguire, and Daniel Steinbach, eds., Colonial 
Encounters in a Time of Global Conflict, 1914–1918 (London: Routledge, 2021), 37–41; 
Kyle J. Anderson, The Egyptian Labor Corps: Race, Space, and Place in the First World 
War, The Egyptian Labor Corps (University of Texas Press, 2022), 109–13, https://doi​
.org/10.7560/777361; Guoqi Xu, Strangers on the Western Front: Chinese Workers in the 
Great War (Cambridge, MA: Harvard University Press, 2011), 107, 119–20, 122, 134.

105	 Statistics of the Military Effort of the British Empire during the Great War 1914–1920, 485.
106	 Collingham, The Taste of War, 9.
107	 Hudson Middleton, Food Production, 150–2.
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European consumer a complicated global chain of production and dis-
tribution. As a result, the average European’s daily bread, butter, pota-
toes, and meat was produced either abroad or grown using imported 
feed and fodder. The expanding population of Europe, even the work-
ing classes, profited from these networks – even though many in the 
areas of Africa and Asia under European formal or informal control did 
not – and had become accustomed to cheaper and more plentiful food. 
Moreover, governments increasingly saw ensuring food supply as an 
urgent matter of state policy, and a key component in creating a socially 
and physically healthy ‘body politic’.

The outbreak of the First World War seriously, but temporarily, 
disrupted many of the links connecting Europe to overseas sources of 
supply, and the battle lines drawn across the globe caused enormous 
damage to established pre-war patterns of trade. Efforts to compen-
sate for the loss of these trade links, or to forge new ones, were made 
more difficult by rampant wartime inflation and trade imbalances, res-
ulting in (local) scarcities and price rises. In South Africa, far away 
from the fronts, consumer prices rose by over 15 per cent over the 
war, and in the Gold Coast the costs of living rose by 50 per cent. 
Brazil, Iraq, and Trinidad, as well as many other places saw food riots, 
labour actions, mass strikes, and revolutionary violence near or after 
the Armistice, primarily motivated by high food prices and the failure 
of wages to keep pace.108

Transport capabilities, too, often failed to meet the increased 
demands: there were simply too few ships and trains available, and 
those that were moved more slowly than they would in peacetime. The 
war also impacted food production in various ways: the farm boys that 
volunteered or were drafted were taken out of food production roles 
and changed into privileged food consumers, as well as destroyers of 
food production.109 Agricultural production was further affected by a 
lack of machinery, fertilizers, fodder, and feed. Farmers, meanwhile, 
reacted to the dearth of agricultural supplies, the changing and expand-
ing demands of consumers, and state pressures, resulting in changing 
patterns of production and trade. In extreme cases, they deemed it more 
profitable to seize trading surpluses and increase their own consump-
tion rather than submit to terms of trade they considered unfair.

The catastrophe that befell global agriculture was not a natural one, 
but was man-made. Its impact was shaped and directed by a variety of 
agents, both within and outside government, and experienced in various 

108	 Martin, ‘Globalizing’, 846–7, 855.
109	 Brown, ‘Logistics’, 218–39, 224.
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ways by different societal strata, as their actions were mediated by racial 
and socio-economic identities and power differentials. Their efforts to 
mitigate or accommodate to the changing global structures of agricul-
tural production, distribution, and consumption produced seismic shifts 
in global understandings of the relationship between food, war, and 
everyday lives. But they also tried to shift the effects or the blame of hun-
ger to others, in attempts to profit, to vilify, or to destroy, with equally 
far-reaching effects. And they replicated, and enhanced, the pre-war sys-
temic global inequalities, making them more visible and infusing them 
with ‘the grief and anger that the violence of the war had unleashed on 
the world’.110 This was done in a variety of ways, first and foremost by 
governments and armies using sieges and blockades to starve their ene-
mies into submission. This will be the subject of Chapter 2.

110	 Abbenhuis and Tames, Global War, Global Catastrophe, 173. Cf. Martin, ‘Globalizing’, 
855.
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