
Economic History Review, 74, 3 (2021), pp. 809–830

War and trade in the peaceful century:
the impact of interstate wars on bilateral
trade flows during the first wave of

globalization, 1830–1913
†

By LARS KARLSSON and PETER HEDBERG∗

This article examines the impact of war on trade between 1830 and 1913, that is,
during the so-called first wave of globalization. It has been argued that one of the
main reasons for the rapid integration of commodity and factor markets that took
place during this period was the peaceful character of the post-Napoleonic nineteenth
century. However, little research has been conducted on the actual impact of wars
on international trade during this period. Previous research on the link between war
and trade in general has found that war reduces trade both between belligerents and
between belligerents and third parties (or neutrals). Apart from a handful of country
case studies, this research has focused almost exclusively on the period before or after
the peaceful nineteenth century. Our results show that, in the nineteenth century, the
negative influence of war on trade was mainly limited to the belligerent economies,
while belligerent–neutral trade was either unaffected or even increased during times
of war. Also, in contrast to the findings of research on twentieth-century wars, we find
that nineteenth-century wars had a strictly contemporaneous impact on trade, with a
return to normalcy ensuing shortly after the cessation of hostilities.

I n the decades following the end of the Napoleonic Wars, a sustained reduction
in transportation costs and political barriers to trade spurred the integration of

international commodity and factor markets in a process that has come to be known
as the first wave of globalization. It is generally held that an important prerequisite
for this development was the prolonged period of peace that endured from the
Congress of Vienna in 1815 up until the outbreak of the First World War.1 Wars
had shut down trade for much of the preceding centuries, ‘[through] embargo,
privateering, the draft of merchant marine bottoms for naval use, and the creation
of market uncertainty’.2 By contrast, the peaceful nineteenth century ‘provided
a framework within which the new transportation technologies of the Industrial
Revolution could permanently transform the nature of international trade’.3
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1 Fouquin and Hugot, ‘Two centuries of bilateral trade’; O’Rourke and Williamson, ‘When did globalisation
begin?’.

2 Williamson, Trade and poverty, pp. 11–12.
3 Findlay and O’Rourke, Power and plenty, p. 378.
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Yet the nineteenth century was not void of military conflict. Between 1815 and
1913, no less than 38 interstate wars were fought, resulting in more than 1.5
million battle-related deaths.4 These wars were,moreover, frequently waged by and
sometimes fought betweenmajor trading nations.Given the concentrated character
of the nineteenth-century world trading system, this could potentially have caused
major disturbances for commercial exchange.
There is a consensus in current literature that wars give rise to both direct

and indirect costs. Direct costs of war refer to injuries, losses of lives, and the
destruction of physical capital, while indirect costs refer to disrupted channels of
trade and commerce and distorted market conditions.5 Such indirect costs may
often be larger than the direct costs of war and tend also to affect many more
countries.6 Measures of economic warfare, such as bans on trading with the enemy,
or blockades aiming to weaken the enemy by depriving them of resources, will often
also affect third parties. For this reason, it is generally held that wars will negatively
impact on the trade of belligerents and non-belligerents (neutrals) alike.7

Contrary to this view, however, some have argued that neutral countries may
have benefited from the changing political and economic conditions brought on
by war. When belligerent countries seek to secure the supplies of raw materials,
military goods, and foodstuffs necessary to support the war effort, resources are
redirected from their export industries to military production and government
spending, depressing exports while promoting imports. As the export capacity of
the belligerent economies is weakened, while their demand for intermediate and
final goods rises, this may initiate a widespread substitution of new for old trade
channels.8

Most previous studies on the impact of war on trade have focused on the
twentieth century.9 In this article, we estimate the impact of interstate wars on
bilateral trade flows for the period 1830–1913, in order to contribute to a better
picture of the role of international conflict during the first wave of globalization.
Our results show that wars did indeed exert a negative influence on trade during the
nineteenth century as well; but first, that this negative influence was mainly limited
to the belligerent economies, while belligerent–neutral trade was either unaffected
or even increased during times of war; and second, that the effects of nineteenth-
century wars were strictly contemporaneous, with a return to normalcy ensuing
shortly after the cessation of hostilities. Both these results are markedly different
from what has previously been found in studies of twentieth-century wars, and may
offer new insights into the relationship between international conflict and the trade
boom of the nineteenth century. Our estimates are based on a high-dimensional
fixed effects gravity model, which is consistent with theory and accounts for

4 Sarkees and Wayman, Resort to war.
5 See, for instance, Broadberry and Harrison, ‘Economics of World War I’; Crouzet, ‘Wars’; Heckscher,

Continental system; Milward,War.
6 Blomberg and Hess, ‘How much does violence tax trade?’; Glick and Taylor, ‘Collateral damage’ (2010

version).
7 Davis and Engerman,Naval blockades, ch. 1.
8 Gowa and Hicks, ‘Commerce and conflict’; Land, Eloranta, and Moreira, ‘Trade and the new republic’;

Hedberg and Karlsson, ‘Neutral trade’.
9 An exception is the examination in Barbieri and Levy, ‘Sleeping with the enemy’, which covers two wars

during the nineteenth century. The examination in Glick and Taylor, ‘Collateral damage’ (2010 version), covers
the period 1870–1997, but has a very limited number of observations of trade for the nineteenth century.
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multilateral trade resistance as proposed by Anderson and van Wincoop.10 This is,
to our knowledge, the first study to have applied this research design to nineteenth-
century trade data.
The rest of the article is organized as follows. In section I we compare the

frequency of wars in the nineteenth and twentieth centuries. We show that, while
there is scant reason to view the nineteenth century as particularly peaceful, there
are numerous reasons to believe that wars may have had a different, and less
detrimental, impact on the international economy in the nineteenth century, as
compared to the twentieth. Section II describes the gravity model of trade and the
dataset we use to estimate the impact of war on bilateral trade. In section III we
present our findings, and section IV concludes.

I

Karl Polanyi famously referred to the period 1815–1914 as the ‘hundred years’
peace’.11 While Polanyi’s intended reference was only to the low incidence of great
power conflict in comparison to previous centuries, it is commonplace to describe
the post-Napoleonic nineteenth century as an epoch of relative peace, which ended
with the outbreak of the First World War.12 Whether or not the nineteenth century
ought to be regarded as ‘peaceful’ in comparison to the twentieth century is, of
course, largely a matter of perspective and choice of measurement techniques. The
number of wars was, for instance, far greater in the twentieth century (55 wars took
place between 1914–99, or more than 0.6 wars per year) than in the nineteenth
century (38 wars between 1816–1913, or around 0.4 per year).13 However, these
figures do not account for the fact that the number of possible wars was also far
greater during the twentieth century.
In figure 1, we show the total number of country-pairs at war for each year

between 1816 and 1999 (bars). As evidenced by the figure, there is a discernible
upward trend in the frequency of belligerent country-pairs between the nineteenth
century and the twentieth. However, as has previously been argued by both
Barbieri, and Harrison and Wolf, this trend is essentially driven by the sharp
increase in the number of sovereign countries over the same period.14 In 1816, there
existed only 253 possible pairwise combinations of countries, whereas in 1999, due
to the breakup of empires and the successive formation of new nation states, this
figure had risen to almost 18,000. If we adjust the frequency of belligerent country-
pairs for this increase in possible pairs,we instead see a clear downward trend (line).
Apart from the 1820s and 1830s, which only saw two wars in total, the share of
country-pairs at war was considerably higher during the nineteenth century than it
was during large parts of the twentieth century.

10 See Anderson and van Wincoop, ‘Gravity with gravitas’.
11 Polanyi, Great transformation, p. 4.
12 See Lybeck, ‘Myth of the hundred years’ peace’, for references.
13 We follow the Correlates of War (COW) definition of interstate wars, which requires a minimum of 1,000
battle-related deaths within a 12-month period. For a state to be considered a war participant, it must either have
committed 1,000 troops to the war and/or have suffered 100 battle-related deaths. In the following, ‘allies’ are any
two (or more) trading partners that participated in a war on the same side, while ‘neutrals’ (or non-belligerents)
are any states that traded with war participants but did not themselves participate in the same war.
14 Barbieri, Liberal illusion; Harrison and Wolf, ‘Frequency of wars’.
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Figure 1. Number of country-pairs at war,and share of all country-pairs at war,1816–
1999
Notes:Both series are shown on a log-scale. Zero values are thus not displayed, and a value of two on the left-hand axis corresponds
to one country-pair at war.
Source: Sarkees and Wayman, Resort to war.

As Barbieri pointed out, however, a small number of countries have historically
accounted for a large proportion of all wars, which means that an increase in the
number of countries will not necessarily result in a proportionate increase in the
number of wars. It suffices to say at this point that there is very little in the available
data that would allow us to characterize the nineteenth century as fundamentally
different from the twentieth century in terms of the frequency of wars. In other
words, if wars had a detrimental impact on trade in the twentieth century, there is,
based on this comparison alone, little reason to suppose that this would not have
been the case in the nineteenth century.
There are, however, a number of other reasons why wars may not have

impeded trade as severely during the nineteenth century; not due to their
absence, but due to the different nature of nineteenth-century wars, and due
to the different international economic setting in which they unfolded. First,
technological improvements in the twentieth century vastly increased the capacity
for physical destruction in wars. At the same time, this ‘industrialization of warfare’
blurred the lines between military and civilian targets, as weakening the economic
infrastructure of adversaries turned into a prioritized military objective.15 This
not only increased the direct costs of war, but most likely also their indirect
costs, by damaging the production capacity of the affected countries. The major

15 Førland, ‘History of economic warfare’, p. 159.
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twentieth-century wars had all the features of total wars;16 belligerents engaged
in a complete mobilization of their resources, they made no distinction between
military and civilian resources, and hence, economic warfare became an essential
measure of war, especially during and after the First World War.
Second, in the twentieth century, belligerent countries were both more deliberate

and more efficient in supervising and monitoring naval and shipping activities
as compared to the traditional practice of close blockades of coastlines during
the previous century. Improvements in naval warfare and blockade techniques—
above all the emergence of submarine and, later on, aerial technology—enabled
twentieth-century belligerents to deny the enemy resources far more efficiently
than previously.17 Such technological improvements were, moreover, accompanied
by a noticeable shift in the perceived objective of the blockade weapon. While
adherence was, of course, far from complete, belligerents during the nineteenth
century tended to make a formal distinction between ‘contraband’ (goods useful
formilitary purposes) and other traded goods.Both in the Congress of Paris in 1856
and as late as in the 1909 Declaration of London, most developed nations agreed
not to target ships sailing under a neutral flag, carrying non-contraband goods.This
‘contraband regime’, as Førland puts it, ‘… became a casualty of the World Wars’,
starting with the German declaration of unrestricted submarine warfare in 1915.18

Naval wars and blockades were of course practised during the nineteenth century
as well, but there were strong reasons in most countries to ponder how a blockade
should be conducted. Successful blockades hampered taxable trade, which entailed
a corresponding decrease in government income. Even though direct taxes grew
in importance alongside the formation of ‘modern’ states, up until the turn of
the century customs revenue remained a larger source of income in most trading
nations.19 Plausibly, this provided strong incentives to encourage rather than to
hamper trade, especially in times of war, when government expenditure tended to
increase. During the Crimean War, for instance, when Anglo-French naval forces
blocked Russian sea routes and seafronts located along the Black and Baltic Seas,
the British still opted to adhere to trade policies that were as ‘liberal’ as possible.
According to Lambert, the rationale was to maintain access to alternative markets,
and to avoid tension with neutral merchants and reduce the risk of an escalation of
the war.20 As a result, Allied channels of trade were redirected to neutral countries,
which benefited from offering trade and shipping services to Russia’s former trading
partners.21 Such trade substitution effects may well have contributed to alleviating
the disruptions caused by naval wars and blockades, and to have lessened the
indirect cost of wars during the nineteenth century.
Finally, regardless of changes in blockade practice, the preconditions for

belligerents to substitute neutral trade for foregone trade with adversaries was
arguably far better in the nineteenth-century international economy than it was
at any point in the twentieth century. The transport revolution of the nineteenth

16 On the concept of total war, see, for instance, Chickering and Förster, eds., Great War.
17 Davies and Engerman,Naval blockades, pp. 427–8.
18 Førland, ‘History of economic warfare’, p. 159.
19 Häggqvist, ‘Foreign trade as fiscal policy’, pp. 298–300, 307–8; Tarschys, ‘Tributes’.
20 Lambert, ‘Crimean War blockade’, p. 47.
21 Abbenhuis, Age of neutrals, pp. 73–5; Holbraad, Danish neutrality, pp. 42–3; Fridlizius, ‘Crimean War’, pp.
56–61.
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814 KARLSSON AND HEDBERG

century brought about an unprecedented rise in globalization, and an expansion in
world trade that was largely centred on comparably homogeneous and substitutable
bulk commodities.22 For a large share of traded goods, there were numerous
producers,23 and in many cases only small (or no) quality differences. Both
these factors—the rapid expansion of trade and the commodity composition of
trade—should have facilitated the substitutability of trading relationships during
the nineteenth century. After the First World War, and until mid-century, the
preconditions for finding alternative trade partners should arguably have been far
less favourable, due to the growing protectionism and bilateralism of the period.
When world trade finally started to expand again after the Second World War,
the nature of trade had by then changed dramatically. Starting from the late
nineteenth century, the commodity composition of world trade began to grow
more differentiated, as a result of the second industrial revolution;24 a process
that accelerated after the Second World War, as an increasing share of world
trade became conducted in manufactured goods, and the traditional international
division of labour gave way to ever more complex (intra-industry) trade and
production networks.25 Trade in intermediate inputs grew in importance, as
many production processes in manufacturing spread across several countries. This
international fragmentation of production, and the high degree of international
specialization that it enabled, can be argued to have made countries more sensitive
to supply shocks, as many traded intermediate goods lacked close substitutes (at
least in the short term).26 Against this backdrop, the preconditions for substituting
one trade partner for another in the event of an external shock, such as war, should
also, for this reason, have been much greater during the nineteenth century as
compared to the twentieth.

II

Our estimates of the impact of war on trade are based on a high-dimensional fixed
effect (or ‘structural’) gravity model, in which all importer- and exporter-specific
time-varying factors that may affect bilateral trade flows are captured by importer–
year and exporter–year fixed effects, while all country-pair specific time-invariant
factors are captured by country-pair fixed effects. This allows us to estimate the
impact of our main variable, war—which is a time-varying country-pair specific
variable—while controlling for confounding factors in all other dimensions.
Traditionally, gravity models have been used to explain bilateral trade flows by

modelling the volume of trade between countries as a positive function of their
respective market size, and as an inverse function of the geographical distance
that separates them.27 Most empirical applications of the gravity model have also

22 That is, low price-to-weight commodities, such as grains, textiles, and metals. See Findlay and O’Rourke,
Power and plenty, pp. 383–7.
23 And in the case of many important agricultural traded goods, such as, for instance, grains, there were even
more potential producers in the event of production shortfalls or sudden increases in demand.
24 For individual country examples of this increase in the extensive margin of world trade, see, for instance,
Huberman, Meissner, and Oosterlinck, ‘Technology and geography’; Becuwe, Blancheton, and Meissner, ‘Stages
of diversification’; Federico and Wolf, ‘Long-run perspective’.
25 O’Rourke and Williamson, ‘When did globalization begin?’, pp. 6–7.
26 Feenstra, ‘Integration of trade’; di Giovanni and Levchenko, ‘Putting the parts together’.
27 Tinbergen, Shaping the world economy.
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included—apart from distance—other forms of trade frictions that affect the trade
between countries, such as whether two countries share a common border, whether
they have a common language, whether one or both countries are landlocked or
islands, whether one or both are members of a regional trade agreement, and so
forth.
The basic gravity equation thus takes the form:

Xi j = GYiYj∅i j (1)

whereXi j is the volume of exports from country i to country j,Yi andYj are proxies
for the market size of i and j respectively, ∅i j is the inverse of bilateral trade costs,
while G is a constant. Most applications of the gravity model of trade use a log-
linearization of this specification, although what is included in ∅i j may vary between
studies. However, as Anderson and van Wincoop have pointed out, trade between
two countries ultimately depends not so much on the absolute trade costs between
them, but on the trade costs between these two countries relative to their respective
trade costs with the rest of the world. In addition to ∅i j , a well-specified gravity
model thus also needs to include measures of i and j’s resistance to trade with
all other countries. Anderson and van Wincoop called these measures multilateral
trade resistance (MTR) terms, as their value depends on all bilateral trade costs
facing i and j.28 This yields the equation:

Xi j = yiy j
yw

(
ti j
PiPj

)1−σ

(2)

where yw is world GDP, ti j is the bilateral trade costs facing exporters from i in
market j, while Pi and Pj are country i’s outward and country j’s inward MTR
terms. Pi and Pj are, of course, not directly observable. There are several suggested
proxies in the literature, but by far the most common is to account for MTR using
importer and exporter fixed effects. When panel data are used, it is also suggested
that ti j should be controlled for by the inclusion of country-pair fixed effects. This
obviates the need to identify a proper set of controls for bilateral trade costs, and
automatically eliminates all omitted variable bias stemming from time-invariant
country-pair specific factors.29

Expressed in log-linear form, and allowing the variables to vary over time, the
equation then becomes:

lnXi j,t = μi j + πi,t + χ j,t + βBTDi j,t + εi j,t (3)

where μi j is the country-pair fixed effect, πi,t and χ j,t are exporter–year and
importer–year fixed effects, while BTDi j,t is a vector of bilateral time-varying
determinants of trade. As πi,t and χ j,t control for all time-varying exporter-
and importer-specific factors that may affect trade between countries, Yi(t ) and
Yj(t ) drop out of the model. Similarly, because μi j controls for all time-invariant

28 Anderson and van Wincoop, ‘Gravity with gravitas’, p. 176.
29 See Egger and Pfaffermayr, ‘Proper panel econometric specification’; Baldwin and Taglioni, ‘Gravity for
dummies’; Fally, ‘Structural gravity and fixed effects’.
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country-pair-specific determinants of trade, bilateral distance and other time-
invariant proxies for trade costs are also dropped, due to perfect collinearity with
μi j . This structural gravity model thus enables the estimation of βBTDi j,t while
simultaneously controlling for confounding factors in all other dimensions. There
is currently broad agreement in the literature that this high-dimensional fixed
effect model is the only version of the gravity model of trade that is theoretically
consistent.30

However, the many fixed effects included in the structural gravity model also
carry a significant drawback. To be able to estimate the full impact of war
on bilateral trade, we would need to include dummies both for trade between
belligerents and for trade between belligerents and neutrals. For multi-country
wars, we also need to include dummies for trade between allies. This is not possible,
however, as this set of dummies would be perfectly collinear with the time-varying
exporter and importer fixed effects. To illustrate: if, for instance, country X was at
war with country Y at time t to Tn and we wanted to estimate the impact of this war
on country X’s exports to Y and on its exports to the rest of the world, we would
include two dummies that would have a value of 1 for all t to Tn observations of
exports from X to Y and to the rest of the world respectively. But the exporter–year
fixed effects of X for the years t to Tn would, of course, have a value of 1 for all such
observations, and would thus become perfectly collinear with the combination of
these two dummies.
There are a number of suggestions in the literature on how to get around this

problem. One is simply to abstain from trying to estimate all country-pair effects
simultaneously. In our case, this would mean only estimating the impact of war on
belligerent–neutral trade for some neutrals and/or only for one of the belligerents
in each war. This is, for instance, the strategy adopted by Gowa and Hicks in their
study of the First World War. Their Neutral dummy only captures the impact of
the war on trade between the Central Powers and the Scandinavian countries,
thus solving the collinearity problem. This also means, however, that all other
observations of belligerent–neutral trade will end up in the reference category, and
that the coefficient for the Neutral dummy will no longer be measured relative to
a baseline group of unaffected country-pairs, but also relative to other belligerent–
neutral trade observations.31 In the literature, other suggested solutions to this
problem have been, first, to use a two-stage procedure, in which the estimates
of the fixed effects are obtained from the first stage, and are then regressed onto
the variable(s) of interest in the second stage;32 or second, to employ the GDP-
weighted double-demeaning method, dubbed ‘bonus vetus’ regression33 (which is
used as a robustness check by Glick and Taylor).34 However, both these methods
have been shown to generate biased and inconsistent estimates.35 A different, and

30 Yotov, Piermartini, Monteiro, and Larch, Advanced guide.
31 Gowa and Hicks, ‘Commerce and conflict’, suggest that the First World War had a positive impact on neutral
trade, especially during 1917–18. It is, however, hard to evaluate this claim, as their Neutral dummy only includes
Scandinavian trade with the Central Powers and is thus measured both relative to Scandinavian trade with other
neutrals and to Scandinavian trade with the Entente, which collapsed during the intensification in submarine
warfare towards the end of the war.
32 Head and Mayer, Gravity equations; Anderson and Yotov, ‘Terms of trade’.
33 Baier and Bergstrand, ‘Bonus vetus OLS’.
34 Glick and Taylor, ‘Collateral damage’ (2010 version), p. 107.
35 Sellner, ‘Non-discriminatory trade policies’.
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arguably superior, method, developed by Dai et al., consists of supplementing
the bilateral trade data with data on intra-national trade (that is, a country’s
trade with itself, or gross production minus exports).36 This method has been
shown to generate unbiased estimates of otherwise perfectly collinear variables,
and is also fully consistent with structural gravity theory. In the structural gravity
model of Anderson and van Wincoop, internal and external (that is, intra-national
and international) sales sum up to total output for each exporter and to total
expenditure for each importer.37 Fally has even argued that without the inclusion
of intra-national trade flows, the equivalence between the theoretical gravity model
and a gravity model with fixed effects does not hold.38 As a country cannot be at
war with itself, the inclusion of intra-national trade flows ensures that all countries
in our sample will have at least one observation per year that is coded zero on
the War, Allied, and Neutral dummies, thereby resolving the collinearity problem.
Furthermore, inclusion of intra-national trade flows has the added benefit that
it becomes possible to control for the effects of globalization, by constructing
variables that account for average (across all country-pairs) declines in the cost of
international relative to intra-national trade.39 As exports are normally reported
as gross value, gross national production figures should ideally be used when
calculating intra-national trade. Such data are, unfortunately, not available for our
period, so we construct intra-national trade flows by subtracting total exports from
nominal GDP.40

As Santos Silva and Tenreyro and others have shown that ordinary least squares
(OLS) estimation of gravity equations will lead to biased estimates if the assumption
of homoscedasticity is violated,41 we instead use the Poisson pseudo-maximum
likelihood (PPML) estimator. This is also warranted due to the fact that we
have a large number of zero-trade observations in our sample, which cannot be
logarithmized, and would otherwise need to be dropped or manipulated in order
to allow for logarithmization. The PPML estimator is robust in the presence of
heteroscedasticity and handles zero trade flows, making it our preferred choice.
We therefore estimate the following multiplicative model with international and

intra-national trade:

Xi j, t = exp
[
μi j + πi, t + χ j, t + β1Wari j,t + β2All iedi j,t + β3Neutrali j,t

+β4Colonyi j,t + β5Goldi j,t +
1913∑

T=1831

βT INTL_BRD_(T )i j,t

]
x εi j, t (4)

where μi j , πi,t , and χ j,t are the different fixed effects,Wari j,t is a dummy variable
which is 1 if exporter i and importer j were at war with each other in year t, and 0

36 Dai, Yotov, and Zylkin, ‘Trade-diversion effects’.
37 Anderson and van Wincoop, ‘Gravity with gravitas’, pp. 174–6.
38 Fally, ‘Structural gravity and fixed effects’.
39 Bergstrand, Larch, and Yotov, ‘Economic integration agreements’.
40 This represents a deviation from structural gravity theory, though it should be noted that this deviation has
long been commonly accepted in the international trade literature, where GDP has regularly been used as a proxy
for countries’ total output and expenditure, or ‘economic size’.
41 Santos Silva and Tenreyro, ‘Log of gravity’.
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otherwise, All iedi j,t is a dummy variable which is 1 if i and j participated in a war
against a common adversary in year t, and 0 otherwise, and Neutrali j,t is a dummy
variable which is 1 if either i or j participated in a war in year t while the other
did not (and 0 otherwise). Colonyi j,t and Goldi j,t are binary controls for colonial
ties between i and j and mutual adherence to the gold standard, respectively. The
expression

∑1913
T = 1831 INTL_BRD_(T )i j,t , finally, denotes a set of dummy variables

that takes the value of 1 for trade flows that crossed international borders in
each year T, and 0 otherwise. These dummies measure changes in the level of
international relative to intra-national trade across all country-pairs in each year,
and hence control for all unobservable time-varying factors that may have affected
the average cost of international relative to intra-national trade.42 Narrowly defined,∑1913

T = 1831 INTL_BRD_(T )i j,t can, in other words, be thought of as controlling for
the impact of economic globalization (or openness).Due to perfect collinearity with
the other fixed effects, it is not possible to estimate these dummies for all years. We
therefore drop the dummy for 1830, and the remaining dummies should thus be
interpreted relative to this year.
Our data on bilateral trade flows have been gathered from the RICardo trade

database, which contains a total of 152,062 observations of bilateral trade for the
period 1830–1913.43 However, 25,074 of these observations are so-called mirror
flows; that is, where a trade flow has been recorded twice, by both the importer and
the exporter. It is a well-known fact that mirror flows do not necessarily match,
such that the flow reported by the importer may be larger/smaller than the flow
reported by the exporter. This can be due to, for instance, national differences
in recording procedures, different measurement standards (for example, whether
trade is measured c.i.f. or f.o.b.),44 or because of exchange rate discrepancies.
Methods have been developed to deal with this issue, but these are not directly
applicable to nineteenth-century trade data.45 We therefore need to find an
alternative method that enables us to choose the most reliable figures. As a
general rule, the trade figures reported by importers should, on average, be more
accurate than the corresponding figures reported by exporters. Importers can, for
instance, in general identify the true country of origin of imported goods, while
it is usually much more difficult for exporters to know the final destination of
its exports.46 Furthermore, countries have historically had greater incentives to
monitor import flows and record them accurately, as they were often subject to
duties. This is especially true for the period examined here, given that customs
revenue constituted one of the main sources of government income during the
long nineteenth century.47 In cases where a trade flow has been reported by both

42 And would thus have affected all countries’ propensity to engage in international trade. See Bergstrand et al.,
‘Economic integration agreements’, for an extended discussion.
43 Dedinger and Girard, ‘Exploring trade globalization’. The data on bilateral trade flows, and all other data that
are used in this article, are expressed in British pound sterling.
44 C.i.f.: cost, insurance, and freight; f.o.b.: free on board.
45 See, for instance, Gehlhar, ‘Reconciling bilateral trade data’, or Gehlhar, Wang, and Yao, ‘Reconciling
merchandize trade data’. These methods require product-level trade data in both values and quantities, which
is simply not available for the nineteenth century.
46 Dedinger and Girard, ‘Exploring trade globalization’.
47 Häggqvist,Ocean of protectionism.
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the importing and exporting country, we have therefore opted to include the figure
reported by the importer.48

In the nineteenth century, many countries reported import flows not just from
national territories but also from larger—and often less well-defined—regions or,
conversely, from smaller parts of a larger national territory. As we want to estimate
the impact of war on bilateral trade flows, we need to be able to match our data on
bilateral trade with data on interstate wars that took place during our period, and
these wars were of course waged and fought between distinct national territories.
So, for instance, the RICardo database contains 161 observations of trade between
the Barbary Coast and other countries. The Barbary Coast was a term used for
a coastal region of North Africa inhabited by Berbers, roughly comprising the
national territories of modern-day Morocco, Algeria, Tunisia, and Libya. Between
1859 and 1860 Spain was at war withMorocco, but not with the rest of the Barbary
Coast region. Furthermore, Libya was a part of the Ottoman Empire during the
whole of the nineteenth century and under direct Ottoman rule from 1850, and
thus cannot be considered a neutral during the Crimean War (1853–6) between
the Ottoman Empire and Russia, unlike the rest of the Barbary Coast. Similarly,
many countries report trade with Italy before 1861, while there are five instances of
interstate wars being waged by and/or between pre-1861 Italian states during our
period. For this reason, we have chosen to exclude all pair-year observations which
include supranational territories where one (or more, but not all) of the constituent
countries participated in a war.
As our estimation strategy requires nominal GDP data (in order to calculate

intra-national trade flows), and as nominal GDP figures for the nineteenth century
are only available at the country level, we also attempt to merge and match
reported trade flows to and from subnational territories with the available GDP
data. So, when for instance, the US reported imports from ‘FranceAtlanticCoast’
and ‘FranceMediterraneanCoast’ respectively, we merge these flows by letting the
sum of the two flows represent total US imports from France. Similarly, when a
country only reported trade with a small region within a wider national territory,
we assume that these trade flows represent the total of the country’s trade with said
national territory and change the name of the trade partner accordingly.
After these treatments, we are left with 110,868 observations of bilateral trade

flows in our dataset. We are able to pair 40,342 of these observations with data
on nominal GDP and total exports, allowing the calculation of intra-national trade
flows for this subset of our sample. For both nominal GDP and total exports we
rely heavily on Federico and Tena-Junguito’s database on openness, which covers
both variables for 37 countries and a total of 2,283 country–year observations
during our period.49 This database also contains an additional 222 country–year
observations of total exports, for which we can either find supplementary data on
nominal GDP from other sources, or are able to reflate data on real GDP from the

48 This is by no means an optimal procedure, but is, we would argue, clearly preferable to other possible methods,
such as averaging the two flows. If we assume that one of the reported flows is correct, while the other is not, taking
the average would only ensure that the chosen figures are never 100% accurate. If we assume that both flows are
incorrect, the average would still only approximate the correct figure under very specific conditions.
49 Federico and Tena-Junguito, ‘World trade’.
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Table 1. Summary statistics for our sample of war and trade flows

Bilateral trade Pair-year observations Country-pairs

Total 40,342 1,291
Belligerent–belligerent 99 57
Belligerent–allied 72 46
Belligerent–neutral 3,625 1,918
Interstate wars
Belligerent–belligerent 232 130
Belligerent–allied 132 84
Belligerent–neutral

a
(40,236) (21,614)

Notes: a These figures are estimates; see n. 54.
The figures for pair-year observations and the number of country-pairs are ‘directed’; for example, exports from country A to
B are recorded as one observation and exports from B to A as another. The figures under the heading ‘Interstate wars’ have
been calculated according to the same principle, and thus show the total number of possible directed pair-year observations and
country-pairs.
Sources:Dedinger and Girard, ‘Exploring trade globalization’; Sarkees and Wayman, Resort to war.

Maddison Project database and Kubinowa et al. by using national price indices.50

These data cover the majority of belligerent countries over the period 1830–1913.
For a number of the remaining belligerents, nominal GDP data are simply not
available for this period; for instance, for Iran, Morocco, Ecuador, El Salvador,
or Honduras. We can, however, create estimates of nominal GDP for a subset of
the remaining belligerents, by using the available figures for countries of which
these belligerents were a constituent part; that is, for the various Italian kingdoms,
duchies, and city-states that existed before 1861, as well as for a number of the
German states pre-1871. This adds an additional 244 country–year observations
of intra-national trade to our sample. Finally, in a number of cases, we are also able
to match supranational entities that are reported in the bilateral trade statistics
with the available data on intra-national trade; for instance, for Sweden–Norway,
Belgium–Netherlands, Brazil–Colombia, Chile–Peru, and China–Japan. In cases
like these, when the constituent countries of the supranational entity are countries
for which nominal GDP and total export data are available, we use the sum of the
intra-national trade flows of the constituent countries. This brings the total number
of country–year observations of intra-national trade up to 3,861.51

Data on wars that took place between 1830 and 1913 was gathered from the
Correlates of War (COW) dataset on interstate wars, version 4.0.52 In total, there
are 36 wars in our sample. Our dataset on bilateral and intra-national trade covers
trade between belligerents and neutrals for 32 of the wars in our sample, and
belligerent–belligerent trade for 20 out of the 36 wars. Fourteen of the wars in our
sample involved more than two belligerents; our data cover trade between allies for
seven of these wars. Table 1 presents some summary statistics for our data on war
and trade.
As can be seen in table 1, the number of belligerent–belligerent trade

observations is relatively low. Only 99 out of a total of 40,342 bilateral trade
observations record wartime trade flows between adversaries, or roughly 0.2 per

50 Bolt, Inklaar, de Jong, and van Zanden, ‘Rebasing “Maddison”’; Kubinowa, Nakamura, Kumo, and Shida,
eds., Russian economic development.
51 See online app. S2 for details.
52 Sarkees and Wayman, Resort to war.
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cent. However, as Glick and Taylor point out, ‘[w]ar is a relatively infrequent
occurrence’.53 The figure can be more readily compared to the number of
belligerent–belligerent pair-year observations under the heading ‘Interstate wars’,
which shows the total number of possible wartime trade observations between
adversaries. Our sample thus covers 99 out of 232 (or ∼43 per cent) of all
possible belligerent–belligerent trade observations between 1830 and 1913. The
coverage of belligerent–allied trade observations is slightly higher, at 72 out of
132 possible observations, or ∼55 per cent. It is not as straightforward to give
a corresponding figure for the coverage of belligerent–neutral trade observations,
but if we multiply the number of polities in Federico and Tena-Junguito’s database
by the number of countries at war for each year of our sample and multiply the
sum by two,54 we can get an estimate of the total number of possible directed
belligerent–neutral trade observations during our period. This number comes to
40,236, which means our sample covers a little under 9 per cent (3,625 out of
40,236) of all possible observations. It should be noted, however, that the vast
majority of these 40,236 possible observations would have consisted of zero trade
flows, as countries typically do not engage in trade with all other countries—and
certainly not during the nineteenth century. Our coverage of non-zero belligerent–
neutral trade observations is thus most likely significantly higher.
Our statement about coverage refers to our main model, as defined by equation

4. In order to demonstrate the robustness of our results, and in order to facilitate
comparison with prior analyses of the impact of war on trade, we also estimate a
number of alternative models; inter alia, first, a traditional gravity model of trade
with only year fixed effects; second, a replication of the methodology used by
Glick and Taylor, with year and country-pair fixed effects; and third, an augmented
version of our main model, where we use all bilateral trade flows that can be safely
included without reintroducing the collinearity problem described earlier in this
section.55 For the first two models, the coverage of wartime trade flows is similar
to that of our main model, while the coverage of belligerent–neutral trade flows is
considerably better in the final model, with 6,584, or more than 16 per cent of all
possible flows.

III

We now turn to the empirical analysis of wartime trade flows during the
nineteenth century. In table 2, we present our estimates for the impact of war on

53 Glick and Taylor, ‘Collateral damage’ (2010 version), p. 106. Glick and Taylor collected 251,902 bilateral
trade observations for the period 1870–1997.Of these, only 206 (or 0.08%) recorded wartime trade flows between
adversaries.
54 xi j,t−Tn = ∑

(((Npol
t1,t2,t3...,tn −Nwar

t1,t2,t3...,tn)N
war
t1,t2,t3...,tn)2), where xi j,t−Tn is the total number of possible

belligerent–neutral trade observations for the period t to Tn, Npol
t is the number of polities in the world at time t

according to Federico and Tena-Junguito, ‘World trade’, and Nwar
t is the number of countries at war at time t.

55 In model 4 we include only those pair-year observations of trade which can be matched with intra-national
trade for both the importer and the exporter. In order to avoid perfect collinearity between our set of fixed effects
and the explanatory variables, however, we need only include intra-national trade flows for the belligerents, as well
as for neutrals that lack observations of trade with other neutrals in a given year.When we relax the restriction that
all bilateral trade flows need to be matched with intra-national trade flows in model 5, this enables us to augment
our bilateral trade dataset with an additional 51,861 observations. The main drawbacks of this model are, first,
that it is not theoretically consistent; and second, that the coefficients of

∑1913
T=1831 INTL_BRD_(T )i j,t will only

be measured relative to a smaller subset of all intra-national trade flows.
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Table 2. Impact of war on bilateral trade flows, 1830–1913

(1) (2) (3) (4) (5) (6)

Log GDP importer 0.73 0.34 0.40 .. .. ..
(0.04)∗∗∗ (0.08)∗∗∗ (0.13)∗∗∗

Log GDP exporter 0.81 0.31 0.54 .. .. ..
(0.04)∗∗∗ (0.09)∗∗∗ (0.10)∗∗∗

Log distance −0.68 .. .. .. .. ..
(0.06)∗∗∗

Common language 0.37 .. .. .. .. ..
(0.15)∗∗

Common land border 0.76 .. .. .. .. ..
(0.15)∗∗∗

Current colony 1.59 1.10 −0.02 −0.03 0.05 0.05
(0.36)∗∗∗ (0.58)∗ (0.06) (0.06) (0.07) (0.07)

Gold standard 0.73 0.31 0.03 0.03 0.03 0.03
(0.10)∗∗∗ (0.06)∗∗∗ (0.05) (0.05) (0.05) (0.05)

War −0.27 −0.51 −0.29 −0.32 −0.32 −0.33
(0.28) (0.17)∗∗∗ (0.08)∗∗∗ (0.08)∗∗∗ (0.08)∗∗∗ (0.08)∗∗∗

Allied 0.71 0.12 0.12 0.05 0.05 0.04
(0.17)∗∗∗ (0.14) (0.13) (0.05) (0.06) (0.06)

Neutral 0.21 0.06 0.08 0.07 0.06 ..
(0.07)∗∗∗ (0.03)∗ (0.03)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗ ..

Neutral importer .. .. .. .. .. −0.50
(0.79)

Neutral exporter .. .. .. .. .. 0.62
(0.79)

International border 1830s .. .. .. 0.08 0.12 0.12
(0.20) (0.19) (0.19)

International border 1840s .. .. .. 0.26 0.26 0.26
(0.21) (0.21) (0.21)

International border 1850s .. .. .. 0.70 0.71 0.71
(0.21)∗∗∗ (0.21)∗∗∗ (0.21)∗∗∗

International border 1860s .. .. .. 0.89 0.90 0.90
(0.24)∗∗∗ (0.24)∗∗∗ (0.24)∗∗∗

International border 1870s .. .. .. 1.11 1.11 1.11
(0.25)∗∗∗ (0.25)∗∗∗ (0.25)∗∗∗

International border 1880s .. .. .. 1.02 1.01 1.01
(0.24)∗∗∗ (0.24)∗∗∗ (0.24)∗∗∗

International border 1890s .. .. .. 1.08 1.08 1.08
(0.24)∗∗∗ (0.24)∗∗∗ (0.24)∗∗∗

International border 1900s .. .. .. 1.10 1.11 1.11
(0.24)∗∗∗ (0.24)∗∗∗ (0.24)∗∗∗

International border 1910s .. .. .. 1.15 1.16 1.16
(0.24)∗∗∗ (0.24)∗∗∗ (0.24)∗∗∗

(Pseudo)R2 0.42 0.83 0.94 0.99 0.99 0.99
No. of observations 39,954 40,062 40,517 43,351 95,032 95,032
Year fixed effects Yes Yes Yes No No No
Country-pair fixed effects No Yes Yes Yes Yes Yes
Importer-year fixed effects No No No Yes Yes Yes
Exporter-year fixed effects No No No Yes Yes Yes
Intra-national trade No No No Yes Yes Yes

Notes:Standard errors clustered at the country-pair level are reported in parentheses.
∗
p <0.10;

∗∗
p <0.05;

∗∗∗
p <0.01.

Sources:Dedinger and Girard, ‘Exploring trade globalization’; Sarkees and Wayman, Resort to war; Federico and Tena-Junguito,
‘World trade’; Fouquin and Hugot, ‘Two centuries of bilateral trade’. For additional sources, see online app. S2.

belligerent–belligerent, allied, and belligerent–neutral trade between 1830 and
1913. In the first column, we estimate a traditional gravity model of trade, using
the OLS estimator, where log GDPs are used as proxies for exporters’ total output
and importers’ total expenditure, along with a standard set of controls for bilateral
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trade costs; that is, the log of the bilateral distance between countries, whether two
countries had a colonial relationship, shared a common language, or had a common
land border. In addition, we also control for whether both countries adhered to
the gold standard. We estimate this model primarily to ascertain that the standard
control variables for total output, total expenditure, and bilateral trade costs have
the expected signs and magnitudes, in order to make sure that our dataset does
not have any special characteristics that may bias our results. As is seen in column
1, the coefficients of exporter and importer GDPs are both significant and fairly
close to unity, which is consistent with previous research. The coefficients of the
trade cost variables, furthermore, have reasonable signs and magnitudes and are all
statistically significant at the 5 per cent level.
Turning to our main variables of interest, we find in model 1, as expected,

that war on average resulted in a reduction in the trade between adversaries. The
estimated effect is quite small, however (only –24 per cent),56 and not statistically
significant. Trade between allies, on the other hand, is estimated to have roughly
doubled during wars, while belligerent–neutral trade is estimated to have increased
by a little over 20 per cent, on average. In the second column, we replicate the
methodology used by Glick and Taylor and estimate an OLS model with country-
pair and year fixed effects. In this model, the impact of war is thus measured within
country-pairs and over time. The War coefficient becomes larger in this model,
and becomes statistically significant, indicating an average 40 per cent decrease in
trade between adversaries. This effect is still markedly smaller than the 85 per cent
decrease reported by Glick and Taylor for the twentieth century. The coefficient for
belligerent–neutral trade is only significant at the 10 per cent level in this model,
but remains positive,whereas Glick and Taylor reported an average reduction in the
trade between belligerents and neutrals of around 12 per cent.57 The results of this
analysis are confirmed, and only become marginally different, in columns 3 to 6.
In column 3, we re-estimate the country-pair fixed effects model using the PPML
estimator. This reduces the estimated impact of war on trade between adversaries,
and also renders the Neutral coefficient significant at the 1 per cent level, but
does not otherwise change the general interpretation of the results.58 In column 4,
we then estimate our preferred (PPML) model with country-pair, exporter–year,
and importer–year fixed effects, along with a full set of time-varying international
border dummies.59 It is interesting to find that the coefficients of the War, Allied,
and Neutral variables are all very similar between columns 3 and 4.60 Controlling
for multilateral trade resistance thus does not substantially impact on the results.

56 That is, exp(–0.27) – 1 = –0.24.
57 Glick and Taylor, ‘Collateral damage’ (2010 version), p. 110.
58 The biggest difference between the models is rather that the coefficients for colonial ties and mutual adherence
to the gold standard move very close to zero in the PPML model and cease to be statistically significant. This is
of course very interesting, as it suggests that the trade-creating effects that have been ascribed to these variables
in previous research may simply be due to heteroscedasticity in the data. But since this is not the subject matter
of this article, we do not comment further on this.
59 The coefficients of these N–1 dummies are reported as decadal averages in tab. 2 in order to conserve space.
60 It should, however, be noted that, strictly speaking, the models in cols. 3 and 4 do not measure the same thing.
While the country-pair fixed effects model measures the change in trade of a country-pair during war relative
to their trade when not at war, the model in col. 4 measures the change in trade of a country-pair during war
relative to both countries’ trade with all other countries. The fact that the coefficients are so similar between the
two models shows that wars did not, on average, affect trade within the control group; that is, neutral countries
trade with other neutrals.
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This also means that we can be quite confident that the reason our results differ
from previous research is not due to differences in methodology, but rather due
to wars in fact having a different, and less detrimental, impact on trade during
the nineteenth century. The contemporaneous impact of war on trade between
adversaries is estimated at between –40 and –24 per cent; that is, less than half to less
than one-third of the decline reported by Glick and Taylor. The higher estimate (–
40 per cent) is, in fact, roughly in line with that of Martin et al. for the period 1950–
2000 and that of Blomberg and Hess for 1968–99.61 These studies are, however,
neither strictly comparable with our own, nor with that of Glick and Taylor, as both
use a much broader definition of war,62 which probably contributes to their lower
estimates. Of course, Glick and Taylor’s study includes the two World Wars, whose
impact on international trade presumably far exceeded that of any other war during
the twentieth century. One might therefore suppose that this is what is driving their
results. However, in an earlier version of their article, Glick and Taylor presented
estimates of the impact of war on belligerent–belligerent trade with the World Wars
omitted, which yielded coefficients ranging from 0.91 to 1.09; that is, still about
twice that of our highest estimate.63

The impact of war on belligerent–neutral trade, furthermore—albeit of small
magnitude in all except the first column—was clearly positive rather than negative
during the long nineteenth century. This is further confirmed in column 5, where
we re-estimate the model in column 4 after having supplemented the dataset
with an additional ∼50,000 observations of bilateral trade. The restriction that
all bilateral trade observations need to be paired with intra-national trade flows
makes our sample quite biased towards larger countries. However, as can be seen
in column 5 of table 2, relieving this restriction does not substantially affect our
results. Wars are consistently estimated to have been associated with an average 6
to 8 per cent increase in trade between belligerents and neutrals.This is, admittedly,
quite a small effect size, but is, we would argue, still economically meaningful.
Furthermore, these estimates of the overall impact on belligerent–neutral trade
flows seem to conceal a more differentiated impact on the disaggregate level. In
column 6 of table 2, we estimate different coefficients for neutral exports to and
imports from belligerent countries. As can be seen, there were large differences in
the impact of war on these two types of trade. Whereas neutral countries’ exports
to belligerents saw a mean increase of ∼86 per cent, their imports from belligerents
declined by almost 40 per cent on average. Neither of the two coefficients is
statistically significant, but given that we use almost all available bilateral trade flows
in this model, they are probably close to their true population values.64 We are not

61 Martin, Mayer, and Thoenig, ‘Make trade not war?’, p. 878; Blomberg and Hess, ‘How much does violence
tax trade?’, p. 607.
62 Martin et al. (‘Make trade not war?’) also use the COW database to identify wars, but include a broader range
of militarized interstate disputes (MIDs) than do we or Glick and Taylor (‘Collateral damage’, 2010 version). The
COW database categorizes MIDs into five hostility levels, where 1 = No militarized action, 2 = Threat to use
force, 3 = Display of force, 4 = Use of force, and 5 = War. Martin et al. include all MIDs with hostility levels
3–5, whereas we (and Glick and Taylor) only include actual wars, as per COW’s definition. The definition used
by Bloomberg and Hess, ‘How much does violence tax trade?’, on the other hand, is less clear-cut, but should
be similar to that of Martin et al. Rather than wars, they estimate the impact of ‘external conflict … which is the
initiation or escalation of a foreign policy crisis that results in violence’ (p. 600) which should roughly correspond
to MIDs with hostility levels 3–5.
63 Glick and Taylor, ‘Collateral damage’ (2008 version).
64 At least in terms of their signs.
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able to compare these estimates to previous research. Glick and Taylor argued that
‘large shock[s], such as war, … likely affects exports and imports equally’,65 and
therefore did not differentiate between the impact of war on neutral imports from
and neutral exports to belligerents. They consequently concluded that war had a
strong negative impact on all belligerent–neutral trade flows. It suffices to say here
that our results are much more in line with the reasoning of Findlay and O’Rourke,
who argued that market distortions in belligerent economies should depress export
growth while promoting imports.66

We find no statistically significant impact of war on trade between allies, except
in the first column. The coefficients for allied trade remain positive, but become
much smaller in magnitude in columns 2 to 6, indicating an average increase of at
most 13 or as little as 5 per cent. The number of allied trade observations in our
sample is, however, quite limited, and considering the relatively small effect size it
is perhaps not surprising that we do not reach significance for this variable.67

The results in table 2 of course cannot tell us anything definitive about the
aggregate impact of war on the trade of belligerent countries; that is, whether or not
the increase in trade with neutrals was, on average, able to offset the decline in trade
with adversaries. Many of the wars that unfolded during the period 1830–1913
were fought between major trading partners,68 which makes it far from self-evident
that a small percentage increase in trade with other countries would have sufficed
to compensate for the much larger percentage decrease in belligerent–belligerent
trade. An analysis of total trade flows may, however, shed some light on this issue.
Federico and Tena-Junguito’s database on world trade contains total trade flows for
all belligerent countries during all war-years, with only a handful of exceptions.69

The mean change in total trade during war-years (across all belligerents) was +1.5
per cent.This is markedly lower than the corresponding change in total trade during
non-war years, which was +5.8 per cent. This does indicate that, in many cases,
wars served to slow down the trade growth of belligerents, but it also suggests that
this slowdown was, in most instances, far less severe than in the twentieth century.
Only 15 out of a total of 31 belligerent countries experienced an average decline in
total trade during war-years, and in only four cases did this decline exceed 12 per
cent.70 For 16 of the belligerent countries, thus, total trade continued to increase
during wars, and in 11 of these cases the average trade growth during war-years
was even greater than the average growth in trade during years of peace.71 With all

65 Glick and Taylor, ‘Collateral damage’ (2010 version), p. 7, n. 13.
66 Findlay and O’Rourke, Power and plenty.
67 In studies of war and trade that have focused on the twentieth century, the number of allied trade observations
have been considerably higher. The principal reason for this is that the twentieth century, unlike the nineteenth
century, experienced numerous wars that involved large coalitions of countries on one or both sides (for example,
the two World Wars, the Korean War, the Gulf War, or the War for Kosovo).
68 For example, Mexico and the US (1846–7), Brazil and Argentina (1851–2), the UK/France/the Ottoman
Empire and Russia (1853/4–6), France and Germany (1870–1), or the Ottoman Empire and Italy (1911–12). In
online app. S4, we present calculations of the prewar trade shares of belligerent countries.
69 Federico and Tena-Junguito, ‘World trade’. The exceptions are Iran, for which there are no data, and the
Italian states before 1850. In the case of pre-1861 Italian- and pre-1871 German belligerents, we use the total
trade data for Italy (1850–60) and the Zollverein (1830–70) in the following analysis.
70 That is, the minimum average decline in the total trade of belligerents that is implied by Glick and Taylor’s
estimates for the twentieth century (an 85% decrease in trade with adversaries with an unknown prewar share of
total trade, and a 12% decrease in trade with other countries with an unknown combined prewar share of total
trade = > 12% decline in total trade).
71 These calculations are available upon request from the authors.
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Figure 2. Lagged effect of war on belligerent–belligerent trade, 1830–1913
Note: ∗Statistically significant at the 0.05 level.
Sources:As for tab. 2.

its obvious shortcomings, this simple exercise does confirm that many of the wars
that took place during this period initiated a significant substitution of new for old
trade channels and that, in many cases, this served successfully to counteract the
contraction in trade with adversaries.
As a final exercise, we also test for lagged effects of war. In this analysis, we rely

mainly on our preferred PPML model, but in order to facilitate comparison with
previous research, we also estimate a lag version of the OLS country-pair fixed
effects model (corresponding respectively to models 4 and 2 in table 2).We test for
up to a 10-year lagged effect of war, and hence include 10 lags of each of theWar,
Allied, and Neutral variables. We follow Glick and Taylor’s methodology in that, for
multi-year wars, we date the lags from the last year of the war, and in that, if one or
both countries in a country-pair entered a new war within the stipulated 10-year
window, we reset the lags for the first war at the time the new war began.
Given that the impact of war on allied and belligerent–neutral trade is

theoretically only a function of their impact on belligerent–belligerent trade, we
focus here on the lagged impact on trade between adversaries.72 The results of this
analysis can be seen in figure 2. The country-pair fixed effects (OLS CPFE) model,
as before, shows an average ∼40 per cent decline in belligerent–belligerent trade
during war, but already by the first year of peace, trade is estimated to have risen
almost 50 per cent above its prewar level. In line with this result, our preferred high-
dimensional fixed effects (PPML HDFE) model shows that trade between former

72 In online app. S3, we also present estimates for the lagged impact of war on allied and belligerent–neutral
trade.
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belligerents grew 20 to 40 per cent faster over the 10-year window following a war,
compared to their trade with other countries, indicating a very fast rebound effect
for belligerent–belligerent trade following the cessation of hostilities.73

On the whole, it seems safe to conclude that the impact of war on trade was
mainly contemporaneous during the nineteenth century. Belligerent–belligerent
trade may, on average, have remained depressed for a few months after the end
of war, but there is nothing to indicate a longer-term lagged effect of war on trade
during this period. Rather, our results indicate that within one or two years after
the cessation of hostilities, belligerent–belligerent trade in general returned to (or
rose above) its ‘normal’, or prewar, level. This result again contrasts quite sharply
with the findings of previous research, where both Glick and Taylor and Martin
et al. found that the negative impact of war on belligerent–belligerent trade could
linger for up to 10 years or more.74

IV

The results in this article show that wars during the long nineteenth century
exerted a negative influence on trade, but that this negative influence was mainly
limited to the belligerent economies, while belligerent–neutral trade was mostly
unaffected or even increased during times of war. Unlike Glick and Taylor, who
found that wars during the twentieth century exerted a uniform negative impact on
both belligerent–belligerent and belligerent–neutral trade, we find that nineteenth-
century wars were associated with an average increase in the exports of neutrals
to belligerent countries. Our results also show that nineteenth-century wars had
a strictly contemporaneous impact on trade, with a return to normal, or peace-
time, conditions ensuing shortly after the cessation of hostilities. This result is
also markedly different from what has been found in research that has focused
on twentieth-century conditions.
We explain these results through a combination of factors, which contributed

to moderate and shorten the impact of war on trade in the nineteenth century, as
compared to the twentieth: first, the marked improvements in naval warfare and
blockade techniques (not least the emergence of submarine technology) during
the twentieth century; second, the heavy reliance on trade taxes for government
income during the nineteenth century, which made increased military spending
less compatible with a simultaneous reduction in trade, and provided stronger
incentives to attempt to recuperate trade losses after the end of a conflict; and
finally, and perhaps most importantly, the relatively low level of international
specialization in the nineteenth century, which provided far greater opportunities
to substitute between trade partners.

73 These results are easily confirmed by just looking at the raw trade data, and seem also to have been remarkably
consistent across wars. In our sample, we have 58 belligerent–belligerent trade series with data both the year before
and after the war. In 41 of these series, trade is above its prewar level in the first year of peace; in eight other series,
trade reaches above this level in the second year of peace (and after three and five years in two other series).
Clear evidence for a longer-term depressing effect of war is, in fact, limited to only four series: Peruvian imports
from Chile following the War of the Pacific (1879–83), French imports from China following the Boxer Rebellion
(1900), Japanese imports from Russia following the war of 1904–5, and Salvadoran imports from Nicaragua
following the Fourth Central American War (1907).
74 Glick and Taylor, ‘Collateral damage’ (2010 version); Martin et al., ‘Make trade not war?’.
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Our results may thus offer new insights into the relationship between
international conflict and the so-called first wave of globalization. In this view, the
trade boom of the nineteenth century was not so much driven by the absence of
international conflict—of which there was plenty—as by the transitory nature of
nineteenth-century conflicts and the much greater opportunities for substituting
new and/or previously marginal trading partners for the forgone trade with
adversaries In a world with diminishing trade costs and a rapid integration of
world markets centred around the exchange of homogeneous bulk commodities,
the impact of war on trade was arguably far less detrimental than it would become
during the twentieth century, when world markets had grown more saturated
and the increasing vertical specialization of world trade flows had decreased the
opportunities for simply substituting one trade partner for another.

DOI: 10.1111/ehr.13053
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