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1. Introduction

Shortly before the end of the First World War, the Austrian economist Joseph
Schumpeter (1918) argued in his famous article “The Crisis of the Tax State” that,
during the early modern period, growing warfare expenses forced sovereigns to pile up
debts and to progressively expand the tax system. Following these preliminary
Schumpeterian insights,1 recent historical studies have defined military competition as
one of the most important driving forces for the expansion of fiscal capacity in earlymodern times.2 The main line of argument suggests that the persistent technological
change and the growing size of armies experienced since the Infantry Revolution of the
14th century made war increasingly costly. This forced governments to improve their
long-term taxation capacity and their access to public debts in order to provide better
military endowments and to pay off the heavy financial burdens inherited from
wartime.3

Similar arguments have been applied to late-modern fiscal history, even though the
dynamics of the interplay between warfare and fiscal development are less clear. In
one of the earliest quantitative analysis on this topic, Rasler and Thompson (1985)
concluded that global wars gave place to permanent increases in public revenues (as a
percentage of GDP) in a sample of major powers during the 19th and the 20th centuries.
According to these authors, the persistence of higher public revenues after global
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Spoerer (2010) clarifies that other authors such as Gustav Schmoller did elaborate similar ideas some
decades earlier.
2
Krüger (1987), Tilly (1990), Hoffman and Rosenthal (1997), Bonney and Ormrod (1999).
3
Historical research on this topic has inspired a growing theoretical literature that analyse the links
between warfare, fiscal capacity and economic performance. See, for instance, Acemoglu (2005), Besley
and Persson (2009), Dincecco and Prado (2012).
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wartimes was led by the pressure exerted by non-war expenditure, which was a
response to the new social problems, domestic coalitions and bureaucratic
organizations that emerged after the war. Other authors have also found a positive
interplay between major warfare and permanent increases of public revenues, even
though the dynamics of the persistence have been generally overlooked (Jaggers,
1992; Besley and Persson, 2009; Dincecco and Prado, 2012).4

This paper argues that the outburst of major wars has effectively shaped the long-term
evolution of public revenues in late-modern times, but provides a new theoretical
approach in order to better understand the interplay between warfare, military pressure
and fiscal expansion. To do so, the paper exploits the so called ‘Revolutions in Military
Affairs’ (RMA) that took place in late modern times in the Western countries (i.e.
Western Europe, the US and Canada). The RMA are usually defined as periods of
innovation in which military forces develop new tactics, doctrines, procedures and
technological engines. According to military historians, the Western countries’ warfare
has experienced at least three major RMA since mid-19th century, concretely the Land
Warfare and Naval Revolution (1850-1913), the Interwar Revolution (1914-1945) and
the Nuclear Revolution (since about 1945). These key processes transformed the
nature of warfare and shaped the costs of military conflicts.

I argue that these RMA have determined the evolution of late-modern public revenues
in the Western countries. Concretely, warfare increased its pressure on fiscal systems
during the so called Land Warfare and Naval Revolution, and even more during the
Interwar Revolution, as new major wars required higher material and human resources
over time. The unprecedented costs and the impressive mobilization associated to the
Interwar Revolution gave place to the highest permanent increases on public revenues.
The unprecedented destructive capacity of the Nuclear Revolution diminished the
pressure of warfare on fiscal systems, as major military conflicts among great powers
became politically unacceptable. Military spending continued to put pressure on fiscal
systems as states kept preparing themselves for future conventional warfare, even
though the absence of new major boosts in military spending prevented additional
increases in the level of public revenues related to the outburst of wars. In summary,
the interplay between warfare and fiscal expansion followed an inverted ‘U-shape’
pattern, in which changes in military tactics and technology pushed public revenues up
until the destructive power passed the nuclear threshold level.
4

See Dincecco (2009) and Aidt and Jensen (2009) for less straightforward results on the role of warfare
on permanent changes in total and direct tax revenues respectively.

2

This paper addresses this topic by analyzing a new international dataset on public
expenditure and revenues for a set of ten European and North American countries from
the mid-19th century to the present. In line with Jaggers (1992) and Dincecco and
Prado (2012), I take into account the intensity of warfare to better categorize the effect
of each military conflict. However, while these authors approached the intensity of
warfare through output variables (such as the number of battle deaths) in cross-section
analyses, I use an input variable (the military spending during wartimes, which better
capture the financial military effort) in a time-series panel dataset. The results, based
on regression analysis and structural break tests, are largely consistent with my
hypothesis. Moreover, the results also pose that politics is absolutely relevant to
complete this war-led narrative, despite having been neglected in most of the
aforementioned literature. Concretely, autocracies appear to favour persistence in
public revenues during the Interwar Revolution compared to democratic countries due
to their militaristic policies. On the contrary, liberal democracies strengthened
persistence after the Second World War due to their higher engagement with nonmilitary purposes compared to autocratic regimes. Lastly, liberal democracies also
appear to enforce persistence in direct taxes during the Interwar Revolution than
autocratic regimes due to their higher engagement with progressive taxation.

The paper proceeds as follows. Section 2 and 3 review the previous literature on
warfare and fiscal capacity, and the main ‘Revolutions in the Military Affairs’ (RMA) that
took place during the 19th and the 20th centuries respectively. Section 4 presents the
new dataset, and section 5 analyses the growth and the persistence of public revenues
in each country of the sample by applying structural break tests. Section 6 analyses the
incidence of military pressure on the growth of fiscal capacity by applying regression
analysis, and Section 9 concludes.
2. The interplay between warfare and fiscal expansion
The Austrian economist Joseph Schumpeter published in 1918 his famous article “The
Crisis of the Tax State”. There, the author described the difficult financial straits
suffered by the Reich and the other powers of today’s Austrian territory during the 14th
and 15th centuries. According to him, “the most important cause of the financial
difficulties consisted in the growing expenses of warfare”, mainly due to the
“emergence of mercenary armies” to confront the larger Turkish forces. The princes
reacted by getting indebted and negotiating new taxes on behalf of the “common
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exigency”.5 Out of this “common exigency” the tax system developed and helped to
create the so called “tax state”.
This Schumpeterian “tax state” concept has inspired a growing literature that analyses
the evolution of fiscal systems in modern times, in which warfare and military
competition play a prominent role. For instance, Kersten Krüger (1987), who formally
characterized the “tax state” in terms of its ability to levy regular taxes and to raise
loans, considered the growing military forces and the expanding administration as the
main causes of the 16th century crisis of state finances and the opening up of new
sources of revenues. More recently, Bonney and Omrod (1999) expanded this line of
argument by differentiating between “tribute state”, “domain state”, “tax state” and
“fiscal state”. Once again, they described the origins of the “tax state” as a
“consequence of military developments”, in which taxation was “reactive, driven by
expenditure, especially expenditure on war”.6 The increasing size of the armies and the
technological innovations in the fields of military and naval armaments led to
“escalating military costs which spiral out of control in periods of sustained warfare”.
The response was an increase on regular direct and indirect taxes, as well as a
conversion from short-term to long-term loans guaranteed by the state.7

This prominent role of military development on modern fiscal history has also been
emphasised by authors such as the historical sociologist Charles Tilly (1990) and the
military historian Geoffrey Parker (2010), who argue that technological changes and
the growing size of the armies since the expansion of the gunpowder and the defence
artillery in early-modern times made war more destructive and costly over time. The
changing character of warfare gave military superiority to those states that were able to
sustain large and permanent armies equipped with modern technologies, what forced
European governments to appeal increasingly to long-term credits and taxes.8 Since
early-modern states were mainly devoted to warfare and kings’ prestige, the increasing
costs of military competition became a powerful stimulus to expand the sources of
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Schumpeter (1918), pg. 13.
According to the authors, the “tax state” was different from the “domain state” in that a larger proportion
of the ruler’s revenue came from regular and quasi-permanent taxes (among other distinctive features).
7
As has been argued by Patrick K. O’Brien (2012), those states that improved their capacity to tax in
early-modern times also increased their capacity to borrow loans. According to the author, borrowing
money during wartime was critical for waging war, as revenues from taxes and domains flowed slowly but
the need for payments to armed forces was generally urgent. In this context, credits and long-term loans
could be obtained, as time went on, “by way of anticipation of inflows of tax revenues”.
8
Several authors link military competition, technological improvement and fiscal expansion with the rise of
Europe and the emergence of the “great divergence” (Parker, 2010; Hoffman, 2012).
6
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public revenues and to evolve to more sophisticated fiscal structures.9 Those fiscal
expansions undertaken during wartimes persisted in post-war times due to the
incentives of governments to provide better military endowments and to the heavy
financial burdens inherited from wartime.

Similar arguments have been applied to late-modern fiscal history, even though the
dynamics of the persistence are less clear. For instance, Peacock and Wiseman (1961)
argued that the First and Second World Wars brought about a permanent displacement
effect on British public expenditures due to the social acceptance of higher levels of
public taxation. Similarly, in a quantitative analysis on the evolution of public revenues
in a sample of major powers (France, Japan, United Kingdom and United States)
during the 19th and the 20th centuries, Rasler and Thompson (1985) conclude that
global wars (but not minor interstate wars) gave place to permanent increases in public
revenues (as a percentage of GDP). The authors suggest that the persistence of higher
public revenues after global wartimes was led by the pressure exerted by non-war
expenditures, which were a response to the new social problems, domestic coalitions
and bureaucratic organizations that emerged after the war. In contrast with the
conclusions drawn by the literature on the early-modern period, the persistence of high
levels of revenue in late-modern times is explained by the growth of civilian
expenditures rather than by the growth of military spending.

Other authors have further extended this kind of analyses to broader datasets, even
though they have not addressed the reasons behind high revenue persistence. For
instance, Jaggers (1992) analysed the intensity of warfare (beyond the former
dichotomy of global and non-global wars) in a dataset of European and American
countries. The author concluded that inflated levels of resource mobilization in
international military conflicts (measured as the total number of battle deaths) and the
‘societal trauma’ caused by civil wars (measured by a combination of the number of
battle deaths per 10.000 inhabitants and the political outcome of the war) led to
increasing post-war state revenues per capita. From a different empirical strategy,
Besley and Persson (2009) and Dincecco and Prado (2012) argue that late-modern
and early-modern wars are positively correlated with present fiscal capacity (measured,
among other variables, by the average of the current share of taxes over GDP) in
broad international datasets. Finally, Dincecco, Federico and Vindigni (2011) find a
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See also Hoffman and Rosenthal (1997), Yun-Casalilla (2010).
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positive correlation between higher levels of military spending and taxation in the Italian
states during the Risorgimento.

However, unlike the studies on the early-modern period, these analyses do not address
the changing character of warfare and its potential consequences in terms of fiscal
development. Warfare has been generally characterized as a homogeneous and pure
exogenous variable. As a consequence, to what extent the transformation in the nature
of warfare has shaped the evolution of fiscal systems remains unexplored. This
approach has limited our understanding of the precise relation between warfare,
military pressure and fiscal expansion, as warfare has been a changing phenomenon in
late-modern times. Additionally, most analysis do not address to what extent the
persistence of fiscal changes has been related to military or to non-military spending.
Actually, even if civil expenditures have become by now preponderant in public
budgets,10 military spending might have been relevant in the historical evolution of
fiscal development.

Moreover, other authors have raised some doubts about the real effects exerted by
warfare in the late-modern public budgets. For instance, Dincecco (2009) finds a small
negative effect of warfare (measured by average military deaths per conflict year) on
current per capita revenues from the mid-17th century to the outburst of the First World
War. He argues that wars might have exerted a negative effect on fiscal development
due to the destruction that they caused. However, he also recognises that some of the
main breaks in the series of public revenues fit with military conflicts. From another
perspective, other authors do not agree on the alleged new public civilian duties
appeared due to wartimes. For instance, Fontvieille (1976) concluded that the two
World Wars did not gave place to higher public expenditures in France once military
spending and war-related costs are excluded from the accounts. Similarly, Broadberry
and Howlett (1998) argued that the Second World War did not bring about major
increases in social expenditures in Great Britain, while Broadberry and Harrison (2005)
conclude that the First World War did not end up with major increases in civilian
expenditures (once debt services are excluded). In that case the presumed fiscal
expansion would have been linked to other budgetary purposes (such as war-related
expenditures) rather than to new civilian demands.

10

The unprecedented growth of the public provision of productive and social goods since the 19th century
onwards has been well-established by economic historians. See, for instance, Lindert (2004) and Espuelas
(2013).
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Lastly, other authors have also explored the effect of warfare on direct tax revenues. In
this regard, Besley and Persson (2009) conclude that those countries that were more
engaged in international wars in late-modern times ended up with a higher share of
direct taxes within total public revenues.11 By contrast, Aidt and Jensen (2009) observe
that the establishment of temporary income taxes often coincided with the outburst of
wars, as happened in the United States during its Civil War (1861-65), in the Austrian
Empire during its war against Sardinia (1848-49) or in Denmark during its wars against
Prussia (1848-49 and 1864). However, they do not find any significant correlation
between warfare and permanent income taxes, and conclude that the financial
pressures created by war might have caused the establishment of emergency tax
innovations rather than lasting income tax reforms.
3. ‘Revolutions in Military Affairs’ since the mid-19th century

The literature on warfare and fiscal capacity in early-modern times generally links
changes in military tactics and technology with higher pressures on public budgets
during wartimes. Military historians have classified these military changes in the socalled ‘Revolutions in Military Affairs’ (RMA). According to Murray and Knox (2001), the
RMA are periods of innovation in which military forces develop new tactics, doctrines,
procedures and technological engines. In spite of its name, the RMA generally require
long-term periods to be developed and consolidated, and end up changing the ways
wars are carried out. Parker (2010) describes them with the biological concept of
‘punctuated equilibrium’, in which short periods of significant changes are followed by
long-term periods of gradual and slow adjustments. Even though most of the studies
concerning the late-modern period have generally neglected these changes, I argue
that the analysis on the interplay between warfare and fiscal development should take
these changes into consideration in order to characterize the dynamics of this
relationship.

Krepinevich (1994) and Rogers (2000) document ten major RMA in modern times.
These started with the Infantry Revolution of the 14th century (in which the infantry,
together with the British archers and the Swiss pikemen, displaced the prominent role
of the cavalry) and ended recently with the Nuclear Revolution of the mid-20th century.
11

Scheve and Stavage (2010, 2012) additionally argue that the major 19th and 20th century wars gave
place to increasing progressive taxes, as governments tried to compensate the higher battle efforts done
by poorer social groups during wartimes by taxing the richer. According to them, the societal consensus
required to mobilize population for the war effort was easier to maintain if the burden of the war was
perceived to be fairly shared among different social groups.
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Since the mid-19th century, these authors identify four basic RMA, namely, the Land
Warfare Revolution, the Naval Revolution, the Interwar Revolution and the Nuclear
Revolution. Tilly (1990) characterizes this whole period as the ‘age of specialization’, in
which military forces became a powerful specialized branch of the national government
and the division of labour between armies and police sharpened.

The Land Warfare Revolution can be seen as a direct inheritance from the French and
the Industrial Revolutions. According to Knox (2001), the French Revolution
established new tactical battlefield approaches based on almost universal conscription
and the intensification of firearms power (particularly by the mobile artillery).
Concurrently, the Industrial Revolution placed newly abundant resources in the hands
of governments and provided outstanding war technological innovations. According to
Murray and Knox (2001), the Industrial Revolution first influenced the Crimean War
(1853-56), where the rifled muskets, the telegraphy and the steamships let British and
French armies to defeat the numerically superior Russian forces. Nevertheless, it was
not until the American Civil War (1861-65) that the new industrial technology and mass
mobilization were clearly combined. The military historian Mark Grimsley (2001)
describes the American conflict as a total war that prefigured the forthcoming First
World War, in which both sides devoted their full destructive energies against each
other. The Union and Confederacy armies supplied their vast troops by railroad and
steamships, connected distant units with telegraph lines, motivated soldiers and
civilians with ceaseless propaganda (combined with coercion) and enhanced their
firepower with rifled muskets, breech-loading rifles and improved artillery.

Krepinevich (1994) considers therefore the American Civil War as the starting point for
the development of the Land Warfare Revolution, which lasted for the following fifty
years.12 The three major European wars in 1859, 1866 and 1870-71 also involved the
use of some new military technologies and tactics on the battlefield, mainly due to
Helmuth von Moltke’s doctrines within the Prussian army, although they did not extend
the war mobilization to the level of the American Civil War (Showalter, 2001).13 These
land warfare advances went along with changing tactics and technology in the naval
12

Similarly, Onorato et al. (2013) argue that mass mobilization spread thanks to the extension of the
th
railway network in the second half of the 19 century rather than immediately after the French Revolution.
13
For instance, even though both the Crimean War (1853-56) and the Franco-Prussian War (1870-71)
were shaped by innovative military technologies (such as the minié rifle bullet and the steamships during
the Crimean War, or the French chassepot rifle and the Prussian breech-loading cannon during the
Franco-Prussian War), none of these conflicts led to a massive recruitment of troops. Even when the Third
French Republic urgently declared the general levy, the rapid incursion of Prussian forces into the French
territory prevented the possibility to organize a massive army. See, for instance, Williamson (2010).
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battlefield. From the mid-19th century to the First World War, the former wooden ships
powered by wind and armed with short-range cannons gave way to metal-hulled ships
powered by turbine engines and armed with long-range rifled artillery. The preliminary
French naval innovations of the mid-1840s were quickly responded by the British Navy,
which ultimately found in the unified Germany its most serious challenger. The HMS
Dreadnought (1906) coincided with the (uneasy) introduction of the submarine and the
development of the torpedo. Herwig (2001) additionally highlights the reorganization of
the British naval stations and the updating of the officials’ training in accordance with
the new strategy to confront the German threat.

As it has been said, the First World War combined, with the highest ferocity and
mortality, both industrial firepower and logistics with mass mobilization. According to
Bailey (1914), warfare in 1914 was still a lineal affair, with doctrines that emphasized
flank attacks and envelopment tactics. These doctrines led to physical encounters of
masses of infantry and cavalry supported by artillery firing directly at short range. The
new mass armies sustained by railroads and industrial economies during the First
World War closed the flanks, so that new tactics had to be developed to focus on
breaking the enemy front and destroying its backward forces. Indirect fire and technical
improvements in aerial observation, photography and ballistic calculus, were some of
the keys of the new warfare doctrine. Due to the huge scope of these changes, Bailey
(2001) argues that the development of armoured vehicles, aviation and information
technologies during the following decades were just incremental improvements upon
the conceptual model established during the First World War.
Black (2006, pg. 11) defines the period from 1860 to 1945 as the ‘age of total war’, in
which “the human, ideological, and economic resources provided by population growth,
nationalism, economic development, globalization, and imperial strength provided the
wherewithal for large-scale conflict”.14 Even if the process of technological, tactical and
doctrinal evolution could initially lead to faster wars in favour of the best equipped
armed forces, the spread of the innovations among major armies rapidly removed
previous military superiorities (Rogers, 2000). Additionally, the growth of per capita
14

Obviously, this does not imply that all wars could be defined as ‘total’. Differences in technology and
manpower allowed the western countries to fight transoceanic imperial wars without having to wage global
but just limited conflicts (even if for the colonized societies these could be well defined as total wars).
Actually, the imperialist wars could be led by traditional military tactics, as was clearly exemplified during
the battle of Omdurman (Sudan) in 1898, in which the British army undertook one of the latest cavalry
charges in history. Moreover, most of the conflicts among western countries (such as the wars of German
and Italian Unification) aimed just to defeat the enemy’s army but not to destroy them. Only the American
Civil War and the two World Wars had the kind of extensive objectives that are distinctive from ‘total wars’.
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revenues and the increasing efficiency of the government agencies allowed diverting a
growing share of the national output to warfare requirements without leaving the basic
reproduction necessities uncovered (Broadberry and Harrison, 2005). Table 1 shows
the war-related deaths in several major wars in France, United Kingdom and United
States since the mid-nineteenth century to the present and the maximum number of
mobilized soldiers per year of war. It shows that those numbers increased throughout
the period until reaching its maximum levels in the First and the Second World Wars.

Table 1. War-related deaths and mobilized soldiers per year of war in several major
European and North-American wars (1850-1995)
Period

France

United Kingdom

United States

Deaths Mobilized Deaths Mobilized Deaths Mobilized
Crimean War
American Civil
War
Franco-Prussian
War
Second Boer
War
World War I

1854-1856

95

645

22

382

-

-

1861-1865

-

-

-

-

618

1.063

1870-71

152

1.000

-

-

-

-

1899-1902

-

-

22

521

-

-

1914-1918

1.385

5.277

908

4.430

117

2.897

World War II

1939-1945

213

5.000

419

5.090

405

12.123

Korean War
FrenchIndochina War
Vietnam War

1950-1953

-

-

0,7

872

54

3.636

1946-1954

94

1.025

-

-

-

-

1965-1973

-

-

-

-

58

3.550

Notes: Data from Correlates of War Project dataset. All figures are in thousands.

In line with Krepinevich (1994) and Rogers (2000), Murray and Knox (2001) conclude
that nuclear weapons developed since 1945 constitute the latest RMA (particularly
since 1949, when the Soviet Union was able to confront the North-American nuclear
power with its own nuclear bomb). The forthcoming combination of mass weapons and
ballistic missiles (which provided better effectiveness than other kind of available arm
systems, while reducing the own causality rates) increased the military power of both
contenders.15 Murray and Knox (2001) suggest that the unprecedented destructive
power of nuclear and mass weapons and the peerless deathly wars that they could
cause might explain the prudent attitudes of major powers during the Nuclear
Revolution era.16 Even though western armies did not renounce to get ready for the
15

According to Mettler and Reiter (2012), the United States and the Soviet Union acquired their first
intercontinental ballistic missiles in 1959 and 1957 respectively, while other great powers did not start to
obtain them until the 1980s.
16
This line of argument should not deny the importance of social protest and anti-war activism in
democratic contexts, which raised awareness about the destructive power of nuclear weapons and
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outburst of a conventional war (that could even end up with a nuclear conflict), warfare
among nuclear nations became something to be avoided. 17 As a consequence, and in
line with the figures of Table 1, the Nuclear Revolution seems to have reversed the
former pattern of harsher and increasingly costly warfare, at a time that economic
resources have been also far more abundant in European and North-American
economies than before.18
Taking these features into account, I argue that the so called ‘age of specialization’
might be described as an inverted ‘U-shape’, in which changes in military tactics and
technology pushed warfare intensity up until the destructive power passed the nuclear
threshold level. This historical pattern might have at turn determined the specific
relation between warfare, military pressure and fiscal development. Firstly, the Land
Warfare and Naval Revolution, and even more the Interwar Revolution, pushed the
cost of warfare up, which at turn put more pressure on fiscal systems. This pressure
could be led by military spending, as governments needed to be ready for new costlier
wars that would demand higher military endowments and capabilities. Additionally,
those wars that required most material and human resources could also lead to
permanent changes in public revenues due to the outcome of new social coalitions and
the provision of new public civilian services. In this regard, I suggest that the
unprecedented costs and the impressive mobilization associated to the Interwar
Revolution (at the top of the aforementioned inverted ‘U-shape’) should give place to
the highest permanent increases in public revenues. It might have also pushed direct
tax revenues up, as major warfare pressures governments to establish efficient but
unpopular taxes that otherwise would have not been accepted by the citizens.19

contributed to made mass-killing politically unacceptable. For instance, Colom Piella (2008) argues that
the reduction of troops and the end of conscription was not directly related to more deadly and
sophisticated arms but to social and cultural changes within western societies that forced governments to
replace military labour forces with more advanced technological solutions. Additionally, the competitive
dynamics of the international economy is generally mentioned as a cause of the lack of wars against
contenders, even though it is the object of long-lasting academic discussions.
17
The deep technological innovations undertaken since the 1970s (mainly in ICT) and the gradual
reduction of the number of soldiers have given place to new warfare tactics, while the cyber warfare
(based on the virtual war in the cyberspace) and the increasing privatization of defence and security
services have recently opened new military challenges. However, military analysts and historians do not
agree on the revolutionary nature of these changes. See Gongora and Reikhoff (2000) for a debate on this
topic.
18
Other historical RMA might have also decreased the costs of warfare. For instance, Krepinevich (1994)
argues that the Infantry Revolution of the 14th century, that replaced heavy cavalry with infantry archers
and pikemen, lowered the cost of maintaining armed forces.
19
This line of argument is inspired by historical studies such us O’Brien (1988), according to whom it was
not until the Napoleonic Wars that the British chancellor could establish (although temporarily) the income
tax to increase public revenues.

11

On the other hand, the Nuclear Revolution reversed this pattern, as no major boosts in
military spending (such as those of the Interwar Revolution) would take place during
the second half of 20th century. It obviously does not mean that military spending could
not be exerting an ongoing pressure on fiscal systems. Actually, the militarization of the
Cold War era in a context of new industrial and costlier conventional weapons would be
translated into a constant pressure to keep fiscal pressure high in historical terms.
However, the absence of new major boosts in military spending would prevent new
war-related displacements in the level of public revenues.
4. Data on public expenditures and revenues

To assess the historical interplay between warfare and fiscal expansion, this paper
presents a new international dataset on public spending and revenues of central
government for a set of European and North American countries from 1850 to 1995.20
Public spending has been disaggregated into military and civil expenditures. Military
spending is a comprehensive indicator of the effective pressure exerted by military
activities on fiscal systems, as it reflects the financial effort done by governments on
military endowments. Its main shortcoming is related to the fact that military
expenditures do not cover all war costs. For example, public mobilization of civil
production and distribution, interest debts related with war loans, reconstruction of
damaged civil infrastructure, payment of war reparations, or indirect costs such as the
opportunity costs of conscription are not included in military spending. Nevertheless, it
accounts for the costs of all military services, which are clearly the bulk of the
expenditures for war preparation, and can also be considered as a good basis for a
comparison among the public effort undertaken in different wartimes.21

Compared with the evidence provided in this paper, previous international datasets on
military spending, such as those by the Stockholm International Peace Research
Institute (SIPRI), the International Institute of Strategic Studies (IISS) or the United

20

Central government data take into account neither the revenues nor the expenditure from regional and
local administrations. Therefore, the analysis is necessarily focused on the behaviour of central public
structures.
21
Rockoff (2012) provides an interesting attempt to account for the total military and civil costs of Northth
American wars throughout the 20 century. However, there is still no similar data available for other
countries in the long-term. Additionally, Rockoff focuses his analysis on wartimes, but does not provide
similar data on the peacetime costs of wars and war preparation, such as the opportunity costs of
conscription, the reparation of damaged civil infrastructures, etc.
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Nations Office for Disarmament Affairs (UNODA), cover shorter time-periods.22 On the
other hand, the Correlates of War Project (COW) dataset provides a long-term series
since the beginning of the 19th century to the present for a broad set of countries, but
most of their historical sources and methods are not specified.23 By contrast, my new
dataset covers a long period while also clarifies the sources and the criteria used to
collect the data. Most data come from secondary sources (mainly national historical
statistics) and fit with the North Atlantic Treaty Organization (NATO) methodological
criterion, which is one of the most comprehensive and widespread criteria on military
spending and is used by several international institutes and organizations (such as the
aforementioned SIPRI and IISS).24

On the other hand, the dataset on public revenues has been elaborated on the basis of
the historical statistics compiled by Brian Mitchell (1990, 2003, 2007), which account
for total public revenues of central government (excluding loan receipts). Other
secondary sources (mainly national historical statistics) have been used to complement
Mitchell’s dataset when needed.25 In order to analyse the evolution of the fiscal
structure, the dataset also includes information on direct taxes, which mainly contains
land, property and income taxes. Both public expenditures and revenues have been
measured as a percentage of the GDP. This allows exploring the historical evolution of
these variables in terms of the total resources available in the economy. Moreover, the
so-called ‘military burden’ (that is, military expenditures as a share of GDP) is generally
considered the best way to capture the relative effort done by every country on military
endowment.

Figure 1. Military expenditures and public revenues (as a percentage of GDP) in
France and Germany (1850-1995)
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The SIPRI probably provides the broadest military spending dataset for present times, compiling military
spending data for 172 countries since 1988. Its sources come either from questionnaires sent annually to
governments, from expert analyses or from other secondary sources. Its dataset is available in its
webpage http://www.sipri.org/ The IISS dataset is available in http://www.iiss.org/ and the UNODA dataset
in http://www.un.org/disarmament/
23
The COW dataset is available in http://www.correlatesofwar.org/
24
According to NATO, defence expenditure is defined as payments made by a national government
specifically to meet the needs of its armed forces or those of allies. It mainly includes salaries and social
benefits to military personnel, operational and maintenance expenditures, procurement expenditures on
equipment and other goods, expenditures on infrastructure construction, research and development,
military aid to other countries and contributions to international organizations. For a methodological
discussion on the NATO criterion, see Brzoska (1995) and Sabaté (2013). See Annex A for details on the
sources for military, civil and total spending.
25
See Annex A for details on the sources.
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Notes: see text and Appendix A for data-sources. There is no available data for France from
1941 to 1949, and for Germany from 1919 to 1924 and from 1944 to 1949.

Figure 1 and 2 show the military burden for the four major powers of the sample
(France, Germany, UK and US). The highest ratios of military burden in all countries
were reached during the Interwar Revolution period, with maximum values during the
outburst of the First and (particularly) the Second World War. Similar levels were only
reached in the US during the Land Warfare and Naval Revolution, period due to the
American Civil War (1861-65). This is consistent with the description of the Interwar
Revolution as very cost-intensive and as a RMA in which military recent technological
innovations were combined with mass armies. On the other hand, the American Civil
War appears as a precedent of the subsequent total wars with a huge mobilization of
capital and labour resources.

Figure 2. Military expenditures and public revenues (as a percentage of GDP) in United
Kingdom and United States (1850-1995)
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Notes: see text and Appendix A for data-sources.

By contrast, the other European continental wars and the on-going European
imperialist hostilities did not consume the same amount of resources.26 Similarly, the
European and US military interventions in the so-called Third World during the Nuclear
Revolution period (and also the NATO and the UN multilateral operations, or even the
Gulf War in 1991) did not lead to such sharp increases in military expenditures. As it
has been stated above, wars that did not combine current technological innovations
with mass armies did not involve massive military costs. However, during the Nuclear
Revolution period military burden ratios were higher than the 19th century standards
(except in the cases of the defeated countries after the Second World War, which were
constrained by the conditions established by the allied countries). As has been
mentioned before, the harsh international tension during the Cold War era forced
armies to constantly update their firepower capabilities (both their conventional and
their mass destructive weapons), despite the lack of total wars among major powers.27

26

The technological race undertaken during this period did not clearly lead to growing military burdens,
which suggest that it was mainly supported by the extra resources provided by the process of economic
growth. Eloranta (2007) raises similar conclusions when analysing military spending in a set of major
combatants for the period 1870-1914.
27
These very high levels of military burden sustained since the Second World War also allowed some of
the great powers to participate in several military conflicts without increasing dramatically their military
financial efforts.
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Figure 3. Military expenditures and public revenues (as a percentage of GDP) in
Canada and Italy (1850-1995)
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Notes: see text and Appendix A for data-sources. There is no available data for Italy from 1850
to 1861.

All in all, and despite the differences among the countries of the sample, the overall
picture of the three RMA episodes seems to reflect the aforementioned inverted ‘Ushape’, in which the Interwar Revolution brought the highest military burden ratios.
Figures 3 to 5 provide the same data for the set of secondary powers (Canada, Italy,
Norway, Portugal, Spain and Sweden). Most countries present lower military burden
ratios (and lower volatility) than the great powers, except for Canada and Italy during
the Interwar Revolution. This reflects the secondary role played by these countries in
the international scenario, which spared them the need to constantly update their RMA
military capabilities. Nevertheless, in line with the former major powers’ trends, the
maximum values for most countries are found during the Interwar Revolution period,
while during the Nuclear Revolution, the ratios were initially high but decreased over
time.28

28

Only Portugal shows a higher value in the 1950-70 in comparison to former decades, mostly due to its
colonialist war in Angola. In any case, it is still far from those maximum ratios associated to capital and
labour intensive wars.
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Figure 4. Military expenditures and public revenues (as a percentage of GDP) in
Norway and Portugal (1850-1995)

.2
.1
Direct Tax

Milex

Revenue

Direct Tax

19
90

19
70

19
50

19
30

19
10

18
90

18
70

18
50

19
90

19
70

19
50

19
30

0
Revenue

19
10

18
90

18
70

18
50

0

.1

.2

.3

Portugal

.3

Norway

Milex

Notes: see text and Appendix A for data-sources. There is no available data for Norway from
1940 to 1945.

Figures 1 to 5 also show the data on total and direct tax revenues. In all great powers,
their highest increases took place during the Interwar Revolution period, mainly during
major wartimes. By contrast, they were fairly stable during the previous period. Total
and direct tax revenues (as a percentage of GDP) became stable again in France,
Germany and the US after the Second World War, while total revenues fluctuated
widely in the UK (although presumably not due to changes in the military burden). On
the other hand, some of the major increases in the total and direct tax revenues of
secondary powers took place during the Interwar Revolution period too, although the
evidence seems to be less homogeneous. In summary, these figures can be taken as
preliminary evidence to suggest that the very intensive wars of the Interwar Revolution
gave place to permanent shifts in public revenues, while other wars did not have the
same impact.

Figure 5. Military expenditures and public revenues (as a percentage of GDP) in
Sweden and Spain (1850-1995)
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5. Structural breaks in total and direct tax revenues

To start exploring the interplay between warfare and fiscal expansion, this section
studies the timing of major changes in fiscal development and its degree of persistence
in every country of the sample. I analyse to what extent major changes fit with the
outburst of wars (or with any other kind of military event) and persist after the war ends.
To do so, I run a breaking point test based on Ben-David and Papell (2000) and
Vogelsang (1997), which identifies the main statistical shifts in both the intercept and
the trend of a variable, regardless of whether a unit root is present or not in the series.

Following Ben-David and Papell (2000), the analysis is based on an extension of the
SupFt test developed by Vogelsang (1997). The Vogelsang test for linear trending data
involves estimating the following regression for every possible break point:
(1)

where DU1t = 1 if t > TB1, 0 otherwise, and DT1t = t - TB1 if t > TB1, 0 otherwise, being
TB1 every possible breaking point in the series. Equation (1) is estimated sequentially
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for each possible break year. The SupFt statistic is the maximum, over all possible
break-points, of twice the standard F-statistic for testing

1

=

1

= 0. For each choice of

TB1, the value of the lag length k is selected according to the criteria suggested by
Campbell and Perron (1991). Following Ben-David and Papell (2000), I have set the
upper bound of k at 8 and the criterion for significance of the t-statistic on the last lag
has been set at 1.60.

Ben-David and Papell (2000) extended this procedure to allow for multiple breaking
points. The equation to be estimated is the same as equation (1) but allowing for two
additional dummy variables:

(2)

where m is the number of breaking points. When m = 1, the expression is the same as
the Vogelsang equation. When m = 2 the procedure becomes a test of one-break null
against a two-break alternative. This time, DU2t = 1 if t > TB2, 0 otherwise, and DT2t = tTB2 if t > TB2, 0 otherwise. TB1 is fixed by the year chosen by estimation of the onebreak model. Equation (2) is estimated sequentially for each potential break year (T B2),
and the SupFt statistic is calculated as described above. Critical values have been
taken from Ben-David and Papell (2000), who account for until five breaks with 120
observations. As usual in stability tests, the first and last years of the sample have not
been included in the testing procedure. Here I have limited the sample to 0.1T < T Bm <
0.9T, with a required separation between break dates of at least 10 years. Following
Ben-David and Papell (2000), the significance of the individual coefficients of every
breaking point is also reported. Positive signs on coefficients

reflect positive changes

in the level of the series, while positive signs on coefficients

reflect positive changes

in the slope (and the opposite with negative signs).

Table 2 presents the results for all the countries of the sample. As can be seen in the
table, several breaks fit with the outburst or the end of major wartimes.29 The two World
Wars are associated with significant and positive breaks in Canada, France, Norway
and the US, while France and the US also show positive breaks during the FrancoPrussian War and the American Civil War respectively. All those breaks took place
during wartimes characterized by significant budgetary efforts. The only possible
exception is Norway during the Second World War, for which military burden data are
29

The test does not find any significant break in the British central government revenues, probably due to
the high volatility of the series during the late 1960s and the early 1980s.
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not available. In this case, although the Norwegian statistical surveys suggest a very
low military expenditure throughout the Nazi occupation, Grytten (2014) argues that the
Norwegian boost in fiscal pressure after the Second World War was carried out by the
new Labour Party’s government, which took the opportunity to maintain the levels of
public expenditures established in the country during the occupation (well above the
historical spending ratios). So, even though the social-democrats were in power since
1935, it was not until the end of the war that their leaders abandoned the lower
budgetary levels characteristic of the former social-liberal era.
All in all, this set of results mainly fits with the aforementioned inverted ‘U-shape’, in
which major permanent increases took place during the Interwar Revolution’s wartimes
(including the American Civil War), while most of the other wars undertaken during the
previous or subsequent RMA did not gave place to such fiscal displacements.
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Table 2. Sequential trend break tests on central government revenues in a set of European and North American countries
Canada
Breaks

France

Germany

Italy

Norway

Portugal

Spain

Sweden

USA

a

TB1

1939

L+,S-

1939

L+

1942

L-,S-

TB2

1971

L+,S+

1918

L+

1928

1871

L+

1968

TB3
TB4

1939

L+,S+

1925

L+,S+

L-,S+

1979

L+,S-

1978

L+,S+

L-,S+

1966

L-,S-

1907

1942

L-,S+

1982

L+

1980

L+,S-

1941

L+,S+

1937

L+,S+

1917

L+,S+

1865

S+

1952

L+

L-,S-

TB5
SupF stats

b

TB1

30,70***

17,96**

67,72***

TB2

36,56***

19,96**
18,74**

TB3
TB4

21.34**

85,1***

31,34***

15,94**

51,56***

25,28***

14,64*

25,22***

29,48***

30,90***

46,06***

25,88***

15,54*
14,68*

20,74***

18,12**

TB5
Coefficients
µ

1

1

c

0,0164

0,0341

0,0190

0,0297

0,0165

0,0246

0,0161

0,0198

(3.77)

(5.97)

(4.19)

(10.30)

(5.30)

(6.05)

(3.49)

(5.92)

0,0002

-0,0002

0,0002

0,0002

0,0006

0,0002

0,0001

0,0001

-0,0004

(3.87)

(-2.43)

(2.24)

(2.87)

(10.40)

(4.40)

(4.29)

(3.17)

(-5.21)

0,0599

0,0278

-0,0447

-0,0190

0,0864

0,0103

0,0275

0,0114

0,0525

(8.52)

(5.97)

(-7.92)

(-3.54)

(13.57)

(4.07)

(5.43)

(3.30)

(6.92)

-0,0011

-0,0116

0,0008

0,0016

0,0003

-0,0026

0,0061

(-5.33)

(-18.61)

(4.60)

(4.34)

(3.48)

(-6.24)

(4.27)
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Table 2. (Continuation)

Coefficients

Canada

France

Germany

0,0230

0,0252

(4.36)

(6.51)

Italy

Norway

Portugal

-0,0272

0,0215

(-4.18)

0,0011
(3.35)

Spain

Sweden

USA

0,0154

0,0085

0,0261

(2.21)

(4.02)

(4.11)

(5.41)

0,0095

-0,0026

0,0027

0,0013

0,0006

(13.71)

(-3.23)

(4.11)

(3.15)

(2.48)

0,0166

-0,0200

-0,0371

0,0255

(4.54)

(-3.13)

(-4.75)

(5.52)

0,0032

-0,0018

(4.19)

(-2.64)

c

2

2

3

3

-0,0210

4

(-3.31)
4

0,0030

-0,0061

(6.78)
(-4.25)
Notes: a) L+(-) refers to positive (negative) changes in level; S+(-) refers to positive (negative) changes in the slope, b) *** Rejection of the null hypothesis at
the 1% significance level; ** Rejection of the null hypothesis at the 5% significance level; * Rejection of the null hypothesis at the 10% significance level, c) tstatistics in parenthesis.
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By contrast, in Germany and Italy revenues suffered negative changes in levels during
the Second World War, which reflects the higher prewar levels sustained by the two
countries, in comparison with their further evolution. The German break seems to
reflect the end of the very intensive increase in the ratio between public revenues and
GDP initiated in 1928. Whereas up to 1932 this increase was actually provoked by the
fall in GDP, later on it clearly reflected the Nazi rearmament plan. On the other hand,
the Italian break in 1942 might reflects the wartime distortions and the inflationary
process that took place after the military partition of the country during the last stages
of the war. This time, and despite the increasing public revenues since the mid 1930s,
the severe fluctuations of the Italian series and the changing policies of the Mussolini’s
regime might explain the lack of breaks during the interwar’s dictatorship.30

On the other hand, the results for Portugal and Spain seem to be more closely related
to political changes than to warfare. The two breaks in 1978 and 1982 fit with the early
years of the democratic transitions in Portugal (1974) and Spain (1977), after several
decades of dictatorship, which suggests a positive incidence of democratization on
fiscal expansion. On the other hand, the break in 1925 in Portugal fits with the
establishment of the military dictatorship in 1926 and the “Estado Novo” in 1933, which
would reflect the new militarist policies set up thereafter. The lack of significant
changes during the several ‘limited’ wars undertaken by the two southern countries
also fits with the same absence of breaks during most of the ‘limited’ wars fought by the
sample of major powers.31 Similarly, the military participation of Portugal and Spain in
the First and the Second World Wars, respectively, did not bring about a shift in the
evolution of public revenues.32 In the case of Franco’s dictatorship in Spain (19391975), after an initial increase in the fiscal pressure during the Second World War

30

Zamagni (1993). The Italian intervention in the First World War gave place to fiscal increases in 1919
and 1920 (see Figure 2), but the subsequent fiscal reform undertaken by the Ministry of Finance Alberto
De’Stefani in 1924/1925 within the new Fascist government returned the fiscal burden to previous levels
(along with an outstanding decrease in public expenditures). It was not until the 1930s that the fascist
regime applied substantial fiscal increases to sustain new public works and rearmament policies.
31
For instance, the Third Carlist War (1872-76) did not bring about the reform planned in the context of
liberal Glorious Revolution in Spain. Furthermore, the military operations in Morocco in 1909-1911 and
1921-1927 only saw minimum changes in the fiscal system (particularly the reforms undertaken from 1919
to 1922) that did not end up with major changes in the level of public revenues (Comín, 1989). Similarly,
the colonial wars of the Salazar’s regime during the 1960s and the early-1970s did not provoke significant
changes in the long-term evolution of public revenues in Portugal.
32
The increasing military expenditures of that period might be also driven by the violent domestic
resistance against the new dictatorial regime. Nevertheless, the Franco’s dictatorial regime (1939-1975)
participated in the war by sending voluntary troops to fight in the Eastern front with the Nazi forces, while
displayed its forces alongside their frontiers in order to prevent an invasion of the peninsula (Cardona,
2008). This mobilization of troops remains critical to understand the military burden evolution (Sabaté,
2013).
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(alongside with increasing military spending), the fiscal system moved back to low
levels of taxation, specially compared with the previous democratic period of the
Second Republic (1931-1936).33 The autocratic nature of the regime in a context of
decreasing military expenditures might have prevented to sustain the wartime
increases in the fiscal burden. On the other hand, the high political instability in
Portugal during the First Republic, established in 1910 and ended in 1926 with the
establishment of the Carmona’s military dictatorship, might explain the difficulties to
design an effective tax reform that could wage the cost of the Portuguese participation
in the First World War.

Finally, both military and non-military factors might explain the long-term growing trend
initiated in Sweden in 1937. Even if the country remained neutral in the Second World
War, its military expenditures rose significantly in order to prevent any attempts of
aggression. In this regard, the 1937 break might partially reflect the temporal special
taxes rose during the war, although the change in the trend starts earlier.34 Actually,
Magnusson (2000) places the foundations of this increasing pattern during the early1930s, particularly after the Great Depression, when new taxes were raised in order to
support municipalities and to compensate for the Great Depression downfall.

Table 3 presents the results of applying the same test to the direct taxes of the central
government in the same countries. Once again, Canada, France and the US
experienced their main breaks during the two world wars (although in the case of
France it came once the First World War was finished), which again led to persistently
higher revenue levels.35 As expected, these results suggest that the Interwar
Revolution warfare was also relevant to understand the main permanent increases in
direct taxes throughout the period. Additionally, all breaks are concentrated in the 20th
century, which indicates that the 19th century wars that pushed up total revenues (such
as the Franco-Prussian War or even the American Civil War) did not exert such effects
on direct taxes. For instance, even though the American conflict gave place to a new
income tax in 1863, it did not last enough to create a long-term income tax structure.36
These results reflect that it was not until the 20th century that governments decided to
33

See, for instance, Comín (1989) and Sabaté (2013).
The reform of the tax system in 1948 (that actually kept the war taxes as permanent revenues)
prevented any revenue decrease after the war (Du Reitz, Johansson and Stenkula, 2013).
35
No significant results have been found for Germany, Norway and the UK, once again due to the
persistent volatility of the series.
36
The income tax legislation of the Civil War expired in 1871, and no other income taxes were established
before 1913. Corporation taxes were established in 1909, although they were rather unimportant as
sources of revenue until the outburst of the First World War (Carter, 2006).
34
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significantly increase revenues from direct taxes in a permanent way, even if the 19th
century wars also affected the fiscal systems.
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Table 3. Sequential trend break tests on direct taxes from central government in a set of European and North American countries
Canada
Breaks

France

Italy

Portugal

Spain

Sweden

USA

a

TB1

1939

L+

TB2

1939

L+,S+

1920

1972

L-,S+

L+

1977
1927

S+

1960

L-,S+

L+,S+

1973

L+,S-

1942

L+,S+

1937

L+,S-

1917

L+,S-

TB3

1979

L+,S-

1953

L-,S-

TB4

1967

L-,S+

1931

L-,S+

TB5
SupF stats

b

TB1

51,18***

44,82***

31,56***

20,70**

19,92**

31,70***

24,70***

67,34***

20,28**

40,68***

TB2

30,68***

TB3

13,80*

25,18***

TB4

14,42*

16,42**

TB5
Coefficients
µ

1

1

c

-0,0044

0,0109

0,0035

0,0061

0,0047

(-2.57)

(8.74)

(2.13)

(5.32)

(3.83)

0,0001

0,0000

0,0000

(3.39)

(4.30)

(2.55)

0,0194

0,0180

-0,0091

-0,0056

0,0129

0,0623

(7.19)

(9.38)

(-2.85)

(-2.88)

(4.91)

(9.79)

0,0006

0,0015

0,0016

0,0004

-0,0007

(3.99)

(5.21)

(7.29)

(4.22)

(-4.05)
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Table 3. (Continuation)
Canada
Coefficients

France

Italy

Portugal

Spain

Sweden

USA

c

2

0,0091

0,0084

0,0076

0,0349

(6.91)

(5.73)

(4.24)

(8.16)

0,0001

-0,0003

-0,0007

(3.32)

(-2.10)

(-1.99)

2

3

0,0051
(2.19)

3

4

4

-0,0014

-0,0035

(-4.52)

(-6.34)

-0,0093

-0,0113

(-3.81)

(-2.34)

0,0005

0,0036

(1.85)
(5.93)
Notes: a) L+(-) refers to positive (negative) changes in level; S+(-) refers to positive (negative) changes in slope, b) *** Rejection of the null hypothesis at the
1% significance level; ** Rejection of the null hypothesis at the 5% significance level; * Rejection of the null hypothesis at the 10% significance level, c) tstatistics in parenthesis.
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In line with the results on total revenues, the breaks in the Portuguese and Spanish
series do not seem to be related to wartimes but to domestic political changes, while
Sweden also experienced a break in this series in 1937.37 These results in both total
and direct tax revenues suggest that those secondary powers that were not directly
involved in major military interventions had their own periods of fiscal expansion more
related to domestic political changes than to current warfare. Lastly, Italy did not
experience war-led increases in direct taxation either. This result, along with the lack of
significant results for Germany, suggests that revenue increases during autocratic
regimes were far more pronounced in total public revenues than in direct taxes.

6. Regression analysis

6.1.

The permanent effects of warfare on fiscal development

In order to further explore the interplay between warfare and fiscal expansion, this
section analyses the permanent effects of major wars in the evolution of total and direct
tax revenues when controlling for other political and economic factors. To do so, I
estimate the following equation:
Rit = α0 + α1WARFAREit + α2Zit + Xt + ƞi + εt

(3)

where Rit is total revenues of the central government (as a share of GDP) in year t and
country i, WARFAREit captures the permanent effects of warfare and Zit stands for a
group of control variables. The regressions include country fixed effects, in order to
capture those constant country features not included in the model, as well as time fixed
effects. As in Dincecco (2009), which in turn relies on Beck and Katz (1995), the
analysis is based on an OLS regression model with ‘panel corrected’ standard errors,
along with an AR1 term in order to control for to the presence of heteroskedasticity,
autocorrelation and cross-sectional dependency. Similarly, I run the following equation
for direct tax revenues:
DTit = α0 + α1WARFAREit + α2Zit + Xt + ƞi + εt

(4)

where DTit is direct tax revenues of the central government (as a share of GDP) in year
t and country i, while WARFAREit and Zit stand for the same group of variables. In both
37

The Spanish break in 1960 does not fit with changes in the political system but in the economic attitudes
of the Franco’s regime, probably related with the new Stabilization Plan initiated in 1959.
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regressions, WARFAREit is a set of qualitative dummies that take value 0 before the
end of each war and the maximum military burden level of wartime after the conflict.38
The list of wars included in the analysis is based on two different criteria. Firstly, I
consider those wars that implied an increase higher than 100 per cent in the military
burden levels achieved in 5 years or less. Secondly, I consider those wars that implied
an increase higher than 50 per cent in the military burden levels achieved in 5 years or
less as long as they kept the military burden ratio above 5 per cent of GDP. Both
measures capture those wars that required a significant budgetary effort (beyond the
number of battle deaths that they caused), but the second one avoid those wartimes
that provoked high military burden increases but at very low levels.39

The group of control variables comprehends both political and economic factors, as
well as dummy variables for all wars included in the variable. Concerning the latest, the
dummies are added in order to control for specific changes during wartimes, and take
value 0 before and after the war and the maximum military burden level during the war
Among the political factors, I include the level of democratization, since representative
governments may be more compelled to respond to social demands than autocratic
regimes, leading to higher taxes to cover increasing social expenditures.40 Additionally,
the extension of political participation reduces the income of the median voter (as
franchise is progressively extended to poorer people), making parliaments more prone
to increase direct taxes on wealthier citizens. All in all, political participation might be
related with fiscal expansion. I use the Polity IV index, which estimates the degree of
democratization for each country on an annual basis with a scale from -10 to 10 (where
the maximum level corresponds to present liberal democratic systems).

Among economic variables, the analysis incorporates the level of GDP per capita in
1990 Geary-Khamis dollars, in order to control for the potential effects of economic
growth on public revenues. An increase in GDP might automatically decrease total
revenues and direct tax revenues, measured as a percentage of GDP. However,
Wagner’s law suggests that economic development is associated to higher government
spending, so that the overall effect could be positive. The model also includes an
economic openness variable (measured as the ratio between the sum of exports and

38

I have also used the mean military burden levels of wartimes and simple binary dummies. The results
2
remain fairly the same, although the coefficients and the R when using binary dummies are lower.
39
I also applied the condition of a minimum of five years between the wars. When two conflicts are closer
in time, I only consider the one with the highest military burden ratio. See Annex B for the list of wars
included.
40
Lindert (2004), Espuelas (2012).
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imports and GDP) in order to control for revenue changes induced by globalization.
Higher economic openness might be related to a higher demand for social protection
and social expenditure expansion. By contrast, economic openness also increases the
international competition among countries and might therefore provoke tax
reductions.41

Table 4 presents the estimation results of equation (3) and (4). As can be seen in
Models 1 and 2, the two world wars are the only ones that show positive and significant
results. This points out that only the Interwar Revolution’s warfare gave place to
permanent changes in the public revenue levels. By contrast, most of the remaining
wars did not end up with permanently higher revenue levels afterwards, even if new
taxes were raised during the outburst of the conflicts. In other words, those wars at the
top of the aforementioned inverted ‘U-shape’ were the only ones that had permanent
effects on public revenues, with the only exception of the Second Boer War, which
might reflect the higher tax revenue levels sustained in the UK during the first years of
the twentieth century.42 Finally, no significant fiscal displacement effect has taken place
during the Nuclear Revolution period, which would be consistent with the decreasing
side of the inverted ‘U-shape’, due to the absence of major wars among great powers.

Table 4. Regression results for total and direct tax revenues (1850-1995)
Model1

Model2

Model3

Model4

Dep. variable

Revenues

Revenues

Direct Tax

Direct Tax

War dummies

Δ100%

Δ50%,>5%

Δ100%

Δ50%,>5%

Democracy

4.72e-05

-6.54e-06

1.36e-05

-2.93e-05

(0.000234)

(0.000233)

(0.000146)

(0.000142)

Econ. openness

0.0148

0.0158

-0.0182**

-0.0160**

(0.0114)

(0.0114)

(0.00810)

(0.00798)

GDP pc (log)

0.0257***

0.0218***

0.0179***

0.0188***

(0.00702)

(0.00704)

(0.00486)

(0.00484)

WWI

0.104***

0.105***

0.0351***

0.0297***

(0.0187)

(0.0195)

(0.0101)

(0.0107)

WWII

0.0421***

0.0397**

0.0419***

0.0384***

(0.0160)

(0.0162)

(0.00950)

(0.00932)

Crimean War

-0.208

-0.188

-0.0367

-0.0541

(0.208)

(0.208)

(0.156)

(0.154)

Korean War

-0.00355

-0.0427

0.123***

0.168***

41

Rodrik (1997), Huberman and Lewchuk (2003).
This time even the Franco-Prussian War and the American Civil War, which seemed to be significant in
the structural break analysis, do not appear to be so in the regressions).
42
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(0.0544)
Saskatchewan Rebellion
Franco-Prussian War
Seven Years War
Third Carlist War
Second Boer War
American Civil War
Spanish-American War

(0.0417)

-0.0688

0.404

(1.205)

(0.655)

(0.0480)

0.00719

0.0231

-0.0776

-0.0758

(0.216)

(0.221)

(0.0888)

(0.0863)

0.223

-0.00323

(0.258)

(0.229)

-0.360

-0.0820

(0.244)

(0.128)

0.389**

0.357**

0.451***

0.354***

(0.179)

(0.178)

(0.134)

(0.131)

-0.0271

-0.0328

-0.0196

-0.00640

(0.0699)

(0.0716)

(0.0605)

(0.0602)

0.0387

0.846*

(0.616)

(0.459)

Second Spanish-Moroccan War
Constant

(0.0726)

-0.251

-0.220**

(0.207)

(0.0962)

-0.0954

-0.0506

-0.120**

-0.123**

(0.0731)

(0.0741)

(0.0504)

(0.0507)

Country Fixed Effects

Yes

Yes

Yes

Yes

Time Fixed Effects

Yes

Yes

Yes

Yes

War dummies

Yes

Yes

Yes

Yes

Observations

1,319

1,319

1,274

1,274

R-squared

0.577

0.555

0.547

0.541

Number of states

10

10

10

10

Notes: For details on the sources, see text and annex. ‘Panel corrected’ standard errors are
used due to the presence of heteroskedasticity, autocorrelation and cross-sectional dependency
(standard errors are in brackets). *** significance at 1%, ** significance at 5%, * significance at
10%

Models 3 and 4 show the regression results for direct tax revenues (equation 4). Once
again, results are positive and significant for the two World Wars in the two models,
which indicates that these wars did not only end up with permanent increases in public
revenues but also in direct tax revenues. On the other hand, this time some minor
wars, such as the Second Boer War and the Korean War, also seem to have had
significant effects. As has been indicated, the former seems to capture the higher tax
revenue levels sustained during the first years of the twentieth century in the UK,
partially due to the naval race set up in the last stages of the Naval Revolution. This
last result (also found out in Models 1 and 2 for total revenues) suggest the Land
Warfare and Naval Revolution exerted a positive effect on fiscal expansion in the last
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stages of the period, when the new costly naval technologies and the increasing
international military tension pushed the British military burden up.

On the other hand, the effect of the Korean War might be associated to the recovery of
the North-American tax revenue ratios during the outburst of the Asian conflict, which
reversed the decreasing trend of the immediate post-Second World War years (as has
been also noted in the breaking point test). According to Rockoff (2012), the Korean
War was unique in American experience in the twentieth century as taxes (particularly
personal and corporate income taxes) were substantially raised while the Federal
Reserve limited the monetization of the federal debt (much used in former wartimes).
Even though the income federal rates established during the Second World War were
mainly maintained afterwards, the Korean War and the military objectives set up
afterwards by the federal authorities (in the context of the Cold War era) brought them
again to permanent upper levels.

6.2.

The role of political regimes in fiscal persistence

This section further explores the previous results by analysing the role of political
regimes in fiscal persistence. Even if it has been a neglected topic in most of the
aforementioned literature, political regimes might be relevant in order to better
understand the relation between warfare and fiscal expansion. According to Besley and
Persson (2009), representative governments should invest more in fiscal capacity than
less representative regimes, as governments became more about common interests. It
implicitly entails that liberal democracies should favour the positive shifts in public
revenues after wartimes compared to autocracies. However, the literature on defence
economics has extensively shown that autocratic regimes tend to bear higher military
expenditures than democracies.43 Therefore, it seems reasonable to expect that those
increases in public revenues during both the Land Warfare and Naval Revolution and
the Interwar Revolution that were related to the growth of military spending would have
been most strengthened by autocratic regimes. On the contrary, those increases that
were most related to non-military purposes should be more strengthened by more
representative governments. In order to explore these possibilities, I run the following
equation:
Rit = α0 + α1WARFAREit*POLITICALit + α2Zit + Xt + ƞi + εt

43

(5)

See, for instance, Goldsmith (2003) and Fordham and Walker (2005), Dunne et al. (2008).
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where Rit is the level of total public revenues of the central government (measured as a
share of GDP) in year t and country i, WARFAREit*POLITICALit is the interaction term
between warfare and the degree of democratization, and Zit is the same set of control
variables as in the previous regressions.

Moreover, political regimes might also help to explain the evolution of the structure of
fiscal revenues, as it could be expected a positive correlation between liberal
democracies and direct taxes. Aidt and Jensen (2009) conclude that the extension of
the franchise (to poorer citizens) favoured the adoption of direct taxes as new voters
were who most benefited from income taxation. Moreover, Scheve and Stavage (2010,
2012) argue that liberal democracies might need to increase progressive taxes in order
to compensate the major battle efforts done by poorer social groups during wartimes.
As has been said before, the societal consensus required to cover the military costs
during very intensive wartimes could be easier to maintain if the burden of the war was
perceived to be fairly shared among different social groups. Once again, I run the same
equation for direct tax revenues in order to explore these features:
DRit = α0 + α1WARFAREit*POLITICALit + α2Zit + Xt + ƞi + εt

(6)

where DRit is the level of direct tax revenues of central government (as a share of
GDP), and WARFAREit*POLITICALit and Zit stand for the same group of variables.
Table 5 presents the results of the equations (5) and (6) when the level of democracy is
interacted with the two World Wars.44 Concerning the total revenues, the interaction
term is significant in both wars, being positive for the Second World War and negative
for the First World War (Models 1 and 2). This would suggest that, after the First World
War, autocratic regimes undertook permanent changes in public revenues above
liberal democracies, probably due to the militarist ambitions of the Italian and
(particularly) German dictatorships during the 1930s (alongside with their broader
public investment plans). On the other hand, the positive coefficients of the interaction
between the Second World War and democracy suggest that liberal democracies
favoured permanent changes in public revenues above autocratic regimes, probably
due to their higher engagement with Welfare State policies and (specially in the case of
the main powers) to the need to invest in innovative and costly military equipment.
44

The other wars are not interacted with democracy due to the lower degree of political variability among
the participant countries.
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However, this inference must be taken carefully, as my sample of countries only
includes two secondary autocratic states after the Second World War (Portugal and
Spain).

Table 5. Regression results for total and direct tax revenues (1850-1995)
Model1

Model2

Model3

Model4

Dep. variable

Revenues

Revenues

Direct Tax

Direct Tax

War dummies

Δ100%

Δ50%,>5%

Δ100%

Δ50%,>5%

Democracy

-0.000125

-0.000121

-9.20e-05

-0.000109

(0.000217)

(0.000214)

(0.000139)

(0.000135)

Econ. openness

0.0169

0.0174

-0.0172**

-0.0152*

(0.0115)

(0.0114)

(0.00822)

(0.00811)

GDP pc (log)

0.0228***

0.0198***

0.0164***

0.0177***

(0.00694)

(0.00696)

(0.00487)

(0.00483)

WWI

0.123***

0.125***

0.0419***

0.0366***

(0.0178)

(0.0186)

(0.0107)

(0.0113)

WWI*democracy

-0.00295***

-0.00293***

-0.00113*

-0.000950

(0.000907)

(0.000909)

(0.000672)

(0.000655)

WWII

-0.209***

-0.209***

-0.0326

-0.0226

(0.0492)

(0.0497)

(0.0254)

(0.0253)

WWII*democracy

0.0246***

0.0243***

0.00743***

0.00608**

(0.00460)

(0.00467)

(0.00240)

(0.00237)

Crimean War

-0.207

-0.188

-0.0343

-0.0520

(0.202)

(0.202)

(0.155)

(0.153)

Korean War

-0.0166

-0.0558

0.115***

0.160***

(0.0534)

(0.0702)

(0.0414)

(0.0477)

Saskatchewan Rebellion

-0.0442

0.423

(1.186)
Franco-Prussian War
Seven Years War
Third Carlist War

(0.647)

0.0358

0.0417

-0.0643

-0.0695

(0.208)

(0.212)

(0.0892)

(0.0867)

0.211

-0.0110

(0.265)

(0.229)

-0.276

-0.0510

(0.234)

(0.120)

Second Boer War

0.418**
(0.176)

(0.175)

(0.134)

(0.132)

American Civil War

-0.0256

-0.0299

-0.0184

-0.00447

(0.0690)

(0.0705)

(0.0602)

(0.0598)

Spanish-American War

0.395**

0.0507

Constant

0.358***

0.858*

(0.595)
Second Spanish-Moroccan War

0.456***

(0.453)
-0.115

-0.169*

(0.200)

(0.0932)

-0.0628

-0.0283

-0.105**

-0.111**

(0.0723)

(0.0731)

(0.0504)

(0.0505)
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Country Fixed Effects

Yes

Yes

Yes

Yes

Time Fixed Effects

Yes

Yes

Yes

Yes

War dummies

Yes

Yes

Yes

Yes

Observations

1,319

1,319

1,274

1,274

R-squared

0.598

0.579

0.551

0.541

Number of states

10

10

10

10

Notes: For details on the sources, see text and annex. ‘Panel corrected’ standard errors are
used due to the presence of heteroskedasticity, autocorrelation and cross-sectional dependency
(standard errors are in brackets). *** significance at 1%, ** significance at 5%, * significance at
10%

Models 3 and 4 show the regression results for direct tax revenues (equation 6). The
coefficient of the interaction term between democracy and the Second World War is
also positive and significant. Therefore, as could be expected, liberal democracies
appear to have been more engaged in progressive taxation than autocratic regimes
after 1945. By contrast, the coefficient of the interaction between democracy and the
First World War is barely significant and negative in model 5 and becomes insignificant
in Model 6, suggesting that the higher fiscal effort done by dictatorships after 1918 was
not driven by direct taxation.

6.3.

The role of civilian and military expenditures in fiscal persistence

This section aims to complement the previous results by analysing if the observed
(permanent) fiscal changes were driven by the increase in either military or civil public
expenditures. In order to do so, I run the following equation:
Rit = α0 + α1WARFAREit*CIVILMILEXit + α2Zit + Xt + ƞi + εt

(7)

where Rit is the level of total public revenues of the central government (measured as a
share of GDP) in year t and country i, WARFAREit*CIVILMILEXit is the interaction term
between warfare and the ratio between civil and military expenditure, and Zit is the
same set of control variables as in the previous regressions. A positive coefficient of
the interaction variable would suggest that higher civil expenditure was positively
associated with higher public revenues after the war (and was therefore presumably
driving the revenue increase), while a negative one would indicate that the
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displacement effect was more associated with a higher military expenditure.45 The
interaction term has been applied to those wars that had positive effects in the former
regressions and that provide enough variability among countries. Once again, I run the
same equation for direct tax revenues:
DRit = α0 + α1WARFAREit*CIVILMILEXit + α2Zit + Xt + ƞi + εt

(8)

where DRit is the level of direct tax revenues of central government (as a share of
GDP), and WARFAREit*CIVILMILEXit and Zit stand for the same group of variables.46
Table 7 presents the results for both total and direct tax revenues. Whereas the
coefficient of the interaction term is not significant in the case of the First World War
(which indicates that the prominence of civil expenditure was not specifically
strengthening the permanent increase in public revenues), in the case of the Second
World War it is positive and significant in both Models 1 and 2. In other words, the
Second World War gave place to permanent increases in public revenues in those
cases that the ratio between civil and military expenditure was above the mean. These
results mainly fit with the insights presented in previous section: liberal democracies
strengthened the effects of wartimes over autocracies when civilian expenditure was
more relevant to understand persistence.

Table 7. Regression results for total and direct tax revenues (1850-1995)
Model1

Model2

Model3

Model4

Dep. variable

Revenues

Revenues

Direct Tax

Direct Tax

War dummies

Δ100%

Δ50%,>5%

Δ100%

Δ50%,>5%

Democracy

-0.000136

-0.000201

-4.22e-05

-5.54e-05

(0.000238)

(0.000235)

(0.000154)

(0.000145)

0.0151

0.0165

-0.0198**

-0.0181**

(0.0135)

(0.0134)

(0.00848)

(0.00824)

0.0251***

0.0214***

0.0197***

0.0215***

(0.00814)

(0.00819)

(0.00535)

(0.00528)

0.000165

0.000162

-4.35e-05

-2.96e-05

Econ. openness
GDP pc (log)
Civil/military expenditure
45

It would probably be better to estimate the equation using military and civil expenditure as explanatory
variables, in order to directly explore which kind of policies determined the alleged fiscal persistence.
However, according to the results of the Fisher type tests for unit roots in panel datasets (Choi, 2001),
military burden series are stationary at 1 per cent of confidence while the other fiscal and civil expenditure
series contain unit roots. Therefore, the inclusion of military expenditure in the models could generate
spurious results.
46
German civil expenditure includes the payment of debt interests, because it has not been possible to
compile enough disaggregated data.
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(0.000161)
WWI
WWI* Civilexp
WWII
WWII* Civilexp
Korean War

(0.000144)

(5.15e-05)

(4.69e-05)

0.112***

0.109***

0.0339***

0.0284**

(0.0199)

(0.0212)

(0.0115)

(0.0119)

-0.00161

-0.00117

-7.46e-05

-0.000219

(0.00205)

(0.00207)

(0.00117)

(0.00115)

0.0214

0.0186

0.0350***

0.0319***

(0.0177)

(0.0181)

(0.0127)

(0.0119)

0.00873***

0.00851***

0.000762

0.000464

(0.00247)

(0.00247)

(0.00159)

(0.00155)

0.0462

0.0363

0.0950

0.153**

(0.0726)

(0.0723)

(0.0615)

(0.0687)

0.0116

0.0207

(0.0178)

(0.0167)

Korean*Civilexp
Crimean War
Saskatchewan Rebellion
Franco-Prussian War
Seven Years War
Third Carlist War
Second Boer War
American Civil War
Spanish-American War

-0.230

-0.206

-0.0300

-0.0504

(0.221)

(0.224)

(0.160)

(0.149)

0.246

0.285

(1.480)

(0.836)

0.0293

0.0483

-0.0624

-0.0617

(0.228)

(0.234)

(0.0963)

(0.0881)

0.193

0.00325

(0.284)

(0.176)

-0.352

-0.0962

(0.220)

(0.145)

0.533***

0.479**

0.459***

0.390***

(0.200)

(0.204)

(0.129)

(0.115)

-0.0389

-0.0439

-0.0192

-0.0126

(0.0963)

(0.0997)

(0.0801)

(0.0807)

0.110

0.835

(0.813)

(0.623)

Second Spanish-Moroccan War

-0.301*

-0.244**

(0.183)

(0.104)

Trend
Constant

-0.100

-0.0571

-0.127**

-0.139**

(0.0848)

(0.0860)

(0.0558)

(0.0553)

Country Fixed Effects

Yes

Yes

Yes

Yes

Time Fixed Effects

Yes

Yes

Yes

Yes

War dummies

Yes

Yes

Yes

Yes

Observations

1,193

1,193

1,182

1,182

R-squared

0.642

0.620

0.550

0.568

Number of states

10

10

10

10

Notes: The dependent variable is the ratio between both total and direct tax revenues of the
central government and GDP. For details on the sources, see text and annex. ‘Panel corrected’
standard errors are used due to the presence of heteroskedasticity, autocorrelation and cross-
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sectional dependency (standard errors are in brackets). *** significance at 1%, ** significance at
5%, * significance at 10%

Models 3 and 4 present the results for direct tax revenues. In this case neither the First
nor the Second World Wars seem to have had significant effects (even though the
signs of the coefficients remain the same than in total revenues). Concerning the
Second World War, these results suggest that those countries that ended up with
permanent fiscal increases due to their higher civilian expenditures were forced to
increase indirect taxes in order to finance it. It additionally implies that those democratic
regimes that strengthened the permanent increases on direct tax revenues after the
Second World War were not necessarily doing so due to the higher prominence of
civilian expenditures (as the case of the US might exemplify, in which direct taxes
increased in a context of higher prominence of military burden).

7. Conclusions

Warfare has been considered a key factor for the expansion of fiscal capacity during
early and late modern periods. This paper has explored the interplay between warfare,
military pressure and fiscal expansion by analysing the permanent effects of latemodern warfare on a sample of major and secondary powers on the basis of the
historical ‘Revolutions in Military Affairs’. The results point out that the interplay
between warfare and fiscal expansion has followed an inverted ‘U-shape’ pattern, in
which the Interwar Revolution warfare has been related to major permanent increases
in total and direct taxes revenues of central governments. On the other hand, the
Nuclear Revolution allowed an impressive increase in destructive power with lower
costs, which has made major wars more unlikely and has prevented new war-related
displacements effects on fiscal systems. This result suggests that the interplay
between warfare and fiscal development cannot be categorized with a permanent
general law but needs to be analysed as a particular historical phenomenon.

Moreover, the paper has explored the role of political regimes in the former war-lead
narrative. In this regard, the positive impact of the First World War on public revenues
seems to have been stronger under autocratic regimes, while the opposite held after
the Second World War. The analysis on the composition of expenditures suggests
that, during the Interwar period, autocracies pushed revenues up due to their militaristic
policies, whereas revenue increases under the liberal democracies after the Second
World War were driven by their major engagement with welfare policies (although they
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kept investing in the preparation for further major conventional wars). On the other
hand, liberal democracies after the Second World War and the Korean War not only
increased their total public revenues but also their direct taxes, which reflect their major
engagement with fiscal progressivity. These results also reflect the importance of
history in order to comprehend the interplay between political systems, warfare and
fiscal development. Moreover, they entails that the impact of wartimes in fiscal
expansion are not necessarily progressive, as autocratic regimes and militaristic
policies might be part of this phenomena.
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Annex A. Data

Canada

Nominal military expenditures (ME) from Bird (1983) for 1867-1948 and from the NATO
dataset for 1949-1995. Gross Domestic Product (GDP) from Jones and Obstfeld (2001)
for 1870-1925, from Crozier (1983) for 1926-1976 and from Mitchell (2007) for 19771995. Central Government Revenues (CGR) and Direct Tax Revenues from Central
Government (DT) from Mitchell (2007), and Civil Expenditures (CIVILEX) from Bird
(1983) and Mitchell (2007). Exports and Imports data from Mitchell (2007).

France
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ME from Fontvieille (1976) for 1850-1939 and from the NATO dataset for 1949-1995.
Nominal GDP from Smits, Woltjer and Ma (2009) for 1850-1913 and 1920-1938; from
Jones and Obstfeld (2001) for 1914-1919 and 1939; and from the National Institute of
Statistics and Economic Studies (INSEE) dataset for 1949-1995. CGR and DT from
Mitchell (2003) for 1850-1977 and from INSEE for 1978-1995. CIVILEX from Fontvieille
(1976) and Mitchell (2003) for 1850-1977 and from Mitchell (2003) and the National
Institute of Statistics and Economic Studies (INSEE) dataset for 1949-1995. Exports
and Imports data from Mitchell (2003).

Germany

ME from Andic and Veverkel (1963) for 1872-1913 and 1925-1938, from Petzina et al.
(1978) for 1939-1943 and from the NATO dataset for 1953-1995. Nominal GDP from
Jones and Obstfeld (2001) for 1872-1913 and 1925-1938, and from Mitchell (2003) for
1950-1995. GNP from Abelshauser (1998) for 1939-1943. Military burden data from
Ritschl (2005) for 1914-1918. GDR and DT from Mitchell (2003).

Italy

ME from Ragioneria generale dello Stato (2011) for 1862-1932; from Zamagni (1998)
for 1933-1947; and from the NATO dataset for 1951-1995 (data for 1948 comes also
from Ragioneria generale dello Stato, 2011). GDP from Baffigi (2011). CGR and DT
from Mitchell (2003). CIVILEX from Ragioneria generale dello Stato (2011). Exports
and Imports data from Mitchell (2003).

Norway

ME from Banks (1976) for 1860-1913; from the Statistiske Sentralbyra (1948) dataset
for 1914-1944; from Statistiske Sentralbyra (1959) for 1945-1948; and from the NATO
dataset for 1949-1995. GDP from Grytten (2004). CGR from Statistiske Centralbyra
(1926) for 1850-1913 and from Mitchell (2003) for 1914-1992. DT from Mitchell (2003).
Exports and Imports from Mitchell (2003).

Portugal
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ME from Valério (2001) for 1850-1948 and from the NATO database for 1949-1995.
GDP from Valério (2001). CGR, DT and CIVILEX from Valério (2001). Exports and
Imports from Valério (2001).

Spain

ME from Sabaté (2013). GDP from Prados de la Escosura (2003). CGR, DT and
CIVILEX from Comín and Díaz (2005). Exports and Imports data from Tena (2005).

Sweden

ME from Schön and Krantz (2012) for 1850-1950 and from the COW dataset for 19511995.

Exchange

rates

to

convert

dollars

to

Swedish

crowns

from

the

Historicalstatistics.org dataset (data collected by Rodney Edvinsson). GDP from Schön
and Krantz (2012). CGR from Fregert and Gustafsson (2007) for 1850-1880, and from
Mitchell (2003) for 1881-1993. CIVILEX from Fregert and Gustafsson (2007). DT and
exports and imports data from Mitchell (2003).

United Kingdom

ME from Mitchell (1990) for 1850-1913, 1919-1937 and 1946-1948; from Broadberry
and Howlett (2005) for 1914-1918; from the COW dataset for 1938-1945; and from the
NATO dataset for 1949-1995. Exchange rates to convert dollars to pounds from the
Measuring Worth dataset for 1938-1945. Nominal GDP from Measuring Worth. CGR,
DT and CIVILEX from Mitchell (2003). Exports and Imports data from Mitchell (2003).

United States

ME from Carter (2006) for 1850-1948 and from the NATO dataset for 1949-1995.
Nominal GDP from Measuring Worth (http://www.measuringworth.com/). CGR, DT and
CIVILEX from Carter (2006) and Mitchell (2007). Exports and Imports data from
Mitchell (2007).

Annex B. List of major wars

Table 5. Major wars for the whole sample of countries (1850-1995)
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Countries / War

Period

War

Period

Canada
#

Saskatchewan Rebellion*

1884-1885

World War II*

1939-1945

#

1914-1918

Korean War*

#

1950-1953

1854-1856

World War I*

#

1914-1918

World War I*
France

#

Crimean War*

#

Franco-Prussian War*

#

1939-1945

#

1939-1945

#

1939-1945

#

1939-1945

#

1939-1945

1870-1871

World War II*

1914-1918

World War II*

1866

World War II*

Germany
#

World War I*
Italy

Seven Weeks War*
#

1914-1918

World War II*

1939-1945

World War I*
Norway
Portugal

#

World War I*

1914-1918

Spain
Third Carlist War*
Rif Rebellion

1872-1876

#

World War II*

1921-1926

Sweden
#

World War II*

1939-1945

United Kingdom
#

Crimean War*

#

Second Boer War*
#

World War I*

1854-1856

World War II*

1899-1902

Korean War

#

1950-1953

1914-1918

United States
#

American Civil War*

Spanish-American War*

1861-1865
1898

#

World War I*

#

World War II*

1914-1918
1939-1945

#

American-Philippine War*
1899-1902
Korean War*
1950-1953
Notes: see text for the sources. The wars marked with an asterisk correspond to those conflicts
that implied more than 100 per cent of increase in the military burden levels (within a maximum
of 5 years). On the other hand, the wars marked with a hashtag correspond to those wars that
implied more than 50 per cent of increase in the military burden levels and that kept the ratio
above 5 per cent of GDP (again within a maximum of 5 years). The two measures require at
least five years in between the wars. When two conflicts are closer in time, only the one with the
highest military burden ratio remains in the list.

50

