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Abstract

The paper develops a theoretical model of trade and hegemonic war, in which depen-
dence on trade may induce a follower nation to make war on the existing hegemon. It
argues that this mechanism may have been at work at key moments in the early twentieth
century. This is a very preliminary draft and is not for citation.

1 Introduction

The optimistic, liberal argument that international trade promotes international peace is an

ancient one. According to the fourth century rhetorician Libanius:

God did not bestow all products upon all parts of the earth, but distributed His

gifts over different regions, to the end that men might cultivate a social relationship

because one would have need of the help of another. And so he called commerce into

being, that all men might be able to have common enjoyment of the fruits of the

earth, no matter where produced.1

Much later, Montesquieu famously wrote that “Commerce... polishes and softens (adoucit)

barbarian ways”,2 and that “the natural effect of commerce is to lead to peace. Two nations that

trade together become mutually dependent; if one has an interest in buying, the other has one

in selling; and all unions are based on mutual needs”.3 It is perhaps not surprising that Marx

1Quoted in Irwin (1996, p. 16), who provides a brief summary of the doctrine.
2Quoted in Hirschman (1977, p. 60).
3Hirschman (1977, p. 80).
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ridiculed this notion of le doux commerce (Hirschman 1977, p. 62), given that Montesquieu was

writing at a time when mercantilist nations were going to war to establish control over profitable

long-distance trade routes, with slaves and the commodities they produced being among the

most profitable of these trades (Findlay and O’Rourke 2007). Nevertheless, the idea has proved

an extremely durable and influential one, not just among academics, but among policy makers,

from Cobden to Monnet and beyond, as well.

Trade has been supposed to lessen the probability of war in several ways, as the quotations

from Montesquieu make clear. First, it restrains the passions; in more economistic terms, it

changes preferences such as to make war less likely. Second, even when preferences remain as

nationalistic as before, trade creates benefits that will be foregone in the event of war. By raising

the opportunity cost of war, it makes it less likely. Third, the incentives which politicians face to

preserve the benefits associated with trade can lead to the creation of international institutions,

which can themselves become important ways of maintaining an open and peaceful international

system (Mearscheimer 1990, pp. 42-43).

The argument is a controversial one, however (for an excellent brief survey, see Barbieri 1996,

pp. 30-34). Some writers have denied that trade promotes peace; others have claimed that it

promotes conflict; and still others have argued that it depends on the circumstances.

In some formulations, the argument is an economistic one. It could be that trade does not

in fact confer benefits on both parties, and that therefore the absence of trade does not imply

any opportunity costs. Such a position is not necessarily associated with neo-Marxist thought

or dependency theory, since orthodox modern economic growth theory has developed a range of

models in which trade may imply static benefits, but long run losses (Barbieri 1996, pp. 31-32,

Grossman and Helpman 1993). It could also be that trade gives rise to specialization, which

enhances efficiency in the standard fashion, but that this also opens up the prospect that if trade

is reduced in the future the country will have to pay significant adjustment costs (Copeland

1996).

In other formulations, the argument is more a strategic one. While some realist scholars deny

the relevance of trade to the issue of international conflict, on the grounds that war and peace

are solely determined by security concerns, relative power, and so forth, others have argued that
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trade makes war more likely. A frequent theme is that trade can make countries dependent on

others, and therefore vulnerable, in the context of an anarchic world in which countries have

fundamentally different interests. In the words of John Mearsheimer “states will struggle to

escape the vulnerability that interdependence creates, in order to bolster their national security.

States that depend on others for critical economic supplies will fear cutoff or blackmail in time of

crisis or war; they may try to extend political control to the source of supply, giving rise to conflict

with the source or with its other customers” (Mearsheimer 1990, p. 45). There is a critical

difference between international and domestic trade, argues Kenneth Waltz: regions within a

country “are free to specialize because they have no reason to fear the increased interdependence

that goes with specialization,” whereas in an anarchic world, states may fear specialization on the

grounds that their potential competitors may gain more than they do, or because trade makes

them “dependent on others through cooperative endeavors and exchanges of goods and services”

(Waltz 1979, pp. 104, 106; see also Gilpin 1981, p. 220).

The relationship between trade and war has been subject to extensive statistical testing in

recent decades. The raw data are not favourable to the liberal thesis: as Figure 1 shows, both

trade openness and the frequency of wars have trended up in recent years, and the correlation

between then was positive between 1870 and 2001, at 0.37. This positive correlation becomes

negative, however, in the context of regressions controlling for other variables, though this result

is not always robust to the econometric specification (Harrison and Wolf, forthcoming). Time

series exercises such as this seek to explain differences in systemic behaviour over time, but most

of the econometric literature has instead sought to explain dyadic behaviour: at any given time,

are two countries more or less likely to go to war with each other, if their bilateral trade increases?

The most recent notable4 contribution to this literature is by three economists (Martin, Mayer

and Thoenig 2008). They move beyond the question of whether the probability that a pair of

countries will go to war with each other is a decreasing or an increasing function of the extent

to which they trade with each other, by exploring multilateral trade patterns as well. Their

main theoretical prediction, corroborated with statistical evidence for the period 1950-2000, is

that higher bilateral trade between two countries does indeed lower the probability that they

4In the view of economists, at least.
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Figure 1: Frequency of war and average trade openness, 1870-2001
Source: Harrison and Wolf (forthcoming). The shaded area represents 1914-45.

will go to war; but that the more either of these countries trades with third parties, the greater

is the probability that they will go to war (since their trade will be less disrupted overall in

the event of a bilateral war). In one sense, this is consistent with liberal arguments, in that it

suggests that the opportunity costs of bilateral trade disruption make war less likely. In another

sense, however, it is radically at odds with the optimistic conclusions of liberal theory, in that

multilateral trade lowers these opportunity costs for any pair of countries.

Statistical analyses such as these are informative, but to a historian they seem to leave out

a lot of what is most important. First, they completely ignore the issue of what is being traded.

Second, by definition they tell us something about average correlations, but individual deviations

from average experience are particularly important when what we are talking about is warfare

- especially if the war in question is one that defined an entire century. Such was the case of

the First World War, which occurred at a time of unprecedented globalization (O’Rourke and

Williamson 1999). The First World War clearly separates two eras: an era of British supremacy

in the nineteenth century, and a period of transition which eventually led to American dominance

in the West, and Soviet dominance in the East.
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There is a large literature on such hegemonic wars between rising challengers and dominant

powers, most famously Robert Gilpin’s War and Change in World Politics. International trade

enters into Gilpin’s account, in that the fundamental issue at stake in these wars is the nature of

the international system, of which the international economic system is an important component.

But trade is neither the fundamental trigger for hegemonic wars in his account, nor a reliable

restraint on such wars occurring: they result from the catch-up of followers on leaders, and the

changing marginal costs and benefits of adhering to, protecting, and challenging the status quo.

The aim of the present paper is to develop a model of war and trade that speaks to the liter-

ature on hegemonic warfare, by showing that when there is economic and military convergence

of followers on leaders, trade concerns can be critical in sparking war. It does so in the context

of a recent literature on “rationalist explanations for war” (Fearon 1995). This literature starts

from the premise that wars are costly, and that rational unitary states in dispute with each

other should therefore be able to bargain their way to compromises that leave both better off (in

probabilistic terms) than they would be in the event that war breaks out. James Fearon (1995)

makes the point in the context of a simple diagram (Figure 2). Imagine that two countries, A

and B, have to somehow divide a pie, which in the figure is represented (to mix metaphors) by

a straight line segment between zero and one. A gets everything to the left of any allocation x,

and B gets anything to the right. A would therefore like to push the allocation all the way to

one, while B would like to push it all the way to zero.

One option is that there is a war. Since there is no such thing as certainty when it comes to

warfare, neither side can be sure of winning, but based on the two countries’ military capabilities,

let us assume that A will win the war with probability p (which means that B will win it with

probability 1−p). Let us also assume that war is not only a gamble, but a costly one: a war will

cost A an amount cA, while it will cost B cB. What this implies is that there is a “bargaining

range” of possible outcomes, all of which leave both participants better off than they would be

if war occurred. This bargaining range gets bigger as the costs of war increase; where you end

up in the bargaining range will presumably depend on the relative strengths of the two sides.

Allowing for the possibility that states may dislike uncertainty will further increase the size of

the bargaining range, and thus the probability that war is avoided.
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Figure 2: Figure 2. Fearon’s analysis of the bargaining range
Source: Fearon (1995), p. 387.

Fearon goes on to point out that despite this, war could still occur, for three reasons. The

first is that there may be uncertainty about the probability of military success for each side (i.e.

p), and on the costs of warfare for both countries. If A thinks that p is very high, then as far

as it is concerned p − cA will move to the right; while if B thinks that p is very low, then as

far as it is concerned p + cB will move to the left. This will shrink the bargaining range, and

if both sides are sufficiently over-optimistic about their chances of success, the bargaining range

will vanish altogether. In this case, there is no peaceful division of the pie which both countries

would prefer to war, and war becomes inevitable.

This is not enough on its own to provide a rationalist explanation for war, since if both sides

were willing and able to honestly communicate with each other, revealing private information

about their military strengths and their willingness to fight if push comes to shove, then such

wars due to miscalculations would not occur, and both sides would be better off. It is easy to

see, however, that self-interested states may have powerful motives not to reveal such private

information to the other side, and that war may thus ensue, no matter how rational both sides

may be.
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A second possible cause of war arises from the fact that these interactions between states

repeat themselves over time, and that states thus have to choose between war and peace not

only today, but in the future as well. Repeated interactions between players in games can often

promote cooperation, but this is not always the case, and it is far from being true in the context

of rising powers challenging existing hegemons, in a world where a victorious war can help lock

in future benefits. A rising power might agree today to divide the pie in a particular way both

today and tomorrow, and as part of the bargain might also agree not to use its greater military

strength in the future to attack the leader tomorrow (or to use the threat of doing so to obtain

a greater share of the pie). Once tomorrow comes, however, it may not be in the interest of

the follower to stick to this agreement; the leader, anticipating this, may thus find that it is in

its best interests to fight a preventive war now. War arises here as a result of a commitment

problem: if the follower could credibly promise not to use its greater military capability in the

future, then war would not occur today. It is the inability to credibly commit to future courses

of action that may not be optimal ex post that gives rise to a rationalist explanation of war in

this instance.

Finally, a third possible rationalist explanation for warfare relies on the possibility that the

pie over which the two countries are bargaining is not easily divisible. Figure 2 assumes that the

two countries can choose any allocation along the line, meaning that the pie is infinitely divisible,

but perhaps it can only be sliced in a limited number of ways. In this case, mutually acceptable

bargains may no longer be available; if the pie is completely indivisible, this will clearly be the

case (since zero and one both lie outside the bargaining range). Robert Powell (2006) argues

that this is really a commitment problem in a different guise. To keep things simple, assume

that the pie is completely indivisible, and that p is equal to one half, so that both countries have

an equal chance of winning a war if it comes to that. A coin toss would clearly be a better way

of dividing the pie: it would leave both countries with the same probability of getting the pie,

and it would be cheaper than war. The problem is that the loser of the coin toss cannot commit

themselves to respect the outcome ex post.

Powell goes on to outline three different ways in which wars can arise as a result of commitment

problems. He does so in the context of models in which a pie has to be divided between countries
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in a setting where (1) countries cannot pre-commit to particular divisions of the pie in the future;

(2) countries have the option to launch a war to “lock in” an expected share of future flows; (3)

wars are costly, in that they reduce the overall size of the pie; and (4) the distribution of power,

which affects how much of the pie countries can “lock in” changes over time (p. 181).

In each of Powell’s three cases the problem potentially leading to war is a shift in relative

power, but the way in which this arises differs from case to case. In the first case, which we have

already encountered, a follower catches up on a leader for reasons that are not explained in the

model. The follower has an incentive to forestall a pre-emptive war by the leader, by promising

the leader a sufficiently big slice of the pie in the future. Since it cannot pre-commit to this,

and indeed will have an incentive to use its greater power in the future to secure a greater share

of the pie, the leader may chose to launch a pre-emptive war in order to lock in a higher share

of the spoils while it still has the chance. In the second case, there is a first-strike advantage

which means that relative power varies greatly according to which country launches a war. At

each date, a country’s decision not to launch a first strike cedes the potential advantages of a

first strike to the other country, and while the other country might have an incentive to promise

not to use this advantage in the future, it may not be able to commit to this. In the third case,

the division of the pie today influences future relative power. A country might be willing to

make concessions today, if it could be assured that the other country would not use the extra

military power thus obtained tomorrow; since the other country cannot credibly pre-commit to

doing this, the first country may choose to go to war rather than make concessions today. This

corresponds to Ralph Hawtrey’s argument that “the aim for which war is judged worth while is

most often something which itself affects military power” an argument which is related to the

old mercantilist view that power depends on plenty, which itself depends on power (Viner 1948).

In this paper, we develop a model of trade and war in the context of a world in which a

follower is catching up on a leader. In that respect, our model resembles Powell’s first case, but

our conclusions are rather different. Rather than the leader declaring pre-emptive war on the

follower, we find that it is the follower who may declare war on the leader, precisely because it

is catching up. International trade, and the opportunities and vulnerabilities which it implies,

are central to establishing this otherwise counter-intuitive result. Unlike much of the existing
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literature on trade and war, which just looks at aggregate trade flows between countries, we take

seriously the idea that the structure of international trade matters. Central to our analysis is

the assumption that both the leader and the follower need to import raw materials from a third

country, which we refer to for now as the rest of the world.

As the follower catches up, it becomes increasingly dependent on imported raw materials,

and thus increasingly vulnerable to being cut off from them. We assume that the leader, as

befits the hegemonic power, can control the follower’s access to raw materials, either because

it controls the sources of supply (via formal or informal empire), or because it controls world

shipping lanes and is capable of mounting a blockade of the follower. We find that the follower

can have an incentive to start a war, to avoid becoming too dependent in the future on natural

resources which the leader controls. This is contrary to the standard prediction of the literature

on pre-emptive war that it is the leader who has an incentive to start a war (Fearon, 1995, pp.

385-386).

While we borrow our basic theoretical mechanism from the existing literature, our application

of these ideas is novel. In a concluding section, we argue briefly that it also matches the facts of

several well-known historical cases rather well. The paper closest in spirit to ours is Copeland

(1996), who constructs a similar argument in which pessimistic expectations of future trade levels

can lead trade-dependent countries to declare war. Our own contribution is different from his,

in that we provide a formal theoretical analysis, which he does not. This means among other

things that we can endogenously figure out where these trade expectations come from. We also

tell a story in which the process of catch-up, and the strategic nature of trade, play central roles.

In this way, our paper is related not just to the literature on trade and war, and to the literature

on formal models of war, but to the literature on hegemonic wars as well.

In a recent paper, Acemoglu et al. (2012) present another formal, dynamic model of re-

source trade and war. Their paper focuses on how, in the presence of an inelastic demand for

resources, progressive depletion may increase the value of a resource-rich region, thus increasing

the incentives for a resource-scarce country to invade the country the region belongs to (and

thus appropriate the resource). The paper studies how different market structures in the natural

resource industry - perfectly competitive, or monopolistically controlled by the government of
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the resource-rich country - may be associated with different probabilities of war. However, while

the main focus of their paper is on wars between resource-rich and resource-scarce countries, ours

is on wars between resource-scarce industrialized countries.

Finally, our paper is broadly related to a series of papers by Stergios Skaperdas and co-

authors (see Garfinkel et al. 2011 for a good overview) which study the pattern and welfare

implications of trade in a context in which two countries may fight over a contested region. The

focus of these papers, however, is very different from our own: they present static models of

the impact of trade (between the two countries and the rest of the world) on the incentives for

the two countries to arm and go to war over the contested region. Ours, on the contrary, is a

dynamic model of trade between the two countries and the rest of the world, where the dynamics

of relative power and trade dependence determine the likelihood of war.

Our model, like Fearon’s, attempts to provide a “rationalist” explanation for warfare. Since

we will go on to claim that our model can provide useful insights about some of the pressures

which have led to war in the past, it is worth saying something about such a rationalist approach.

Like Fearon, our two countries will compete over a “pie” which will initially be taken as given,

or exogenous. Crucial to our model will be the assumption that the division of this pie will be

related to relative military strengths, even in peace time. There are different ways of intepreting

the pie, which correspond to different ways of understanding war.

A first possibility is that the pie is something that no sane person would care about. In

Adam Tooze’s (2006) account of the origins of World War II in Europe, Hitler’s fundamental

motivations were largely ideological, in particular his obsessive anti-Semitism and focus on race

warfare. At the same time, Tooze constructs an account in which Hitler’s key decisions to go

to war in 1939, to go for broke in France in 1940, and to invade the USSR in 1941, can be

seen as rational (and indeed linked to fundamentally economic concerns), taking his ideological

framework as given. Our model can be read in the same spirit.

An alternative interpretation of the “pie” is more consistent with realist accounts of warfare.

Since the division of the pie in peacetime is proportional to relative military strengths, it could

be interpreted in terms of “military security”Ȧ third possibility, which we do not however discuss

in this paper, is the possibility that the pie might be interpreted in economic terms.
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We view the fact that the “pie” can be interpreted in these different ways as an advantage

of our modeling strategy. In particular, we think it important that the approach leaves open

the possibility that the two countries only care about the pie in question because at least one of

them is motivated by fundamentally irrational concerns. At the same time, we also believe that

it is important to explore the ways in which the international system can give rise to warfare,

even if countries are run by leaders who are essentially rational. Ignoring this possibility might

lead to excessive complacency about the future.

2 Model description

We consider a world with two industrial countries, L and F (for “Leader” and “Follower”), who

may decide to go to war with each other. There is also a third, resource-rich country C. To fix

ideas, we can identify L and F with early twentieth century Britain and Germany, and C with

the rest of the world.

2.1 Economic environment

There is a final good produced using two inputs, an “industrial input” y, and “raw materials” x.

The industrial input can be interpreted narrowly as industrial capital, but also more broadly as

all inputs (capital, labour, land), which are accumulated as the economy grows, and which are

combined with raw materials to produce GDP.

The production function is:

z = min [y, x] (1)

In words, we need exactly one unit of the industrial input and one unit of raw materials to

produce one unit of GDP. If the economy has access to less of one input than of another, then

GDP is equal to the lower of the two inputs, and the excess of the other input is effectively

wasted.

The industrial input is not produced; rather, it is something with which economies are en-
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dowed. Raw materials also given by endowments, in the sense that there is a maximum amount

that each country can extract in each period at a low marginal cost c (which we assume to be

constant). Extraction beyond that amount commands an arbitrarily high marginal cost, and is

therefore unfeasible. We assume that it costs less than one unit of the final good to extract one

unit of raw materials (c < pz). This implies that countries extract of all of their endowment of

raw materials if there is enough industrial input that they can be combined with.

There is an infinite number of periods, t = 1, 2, ...,∞. Denote by yJt the amount of the

industrial input that country J is endowed with in period t, and by xJt the maximum amount of

raw materials that it can extract. Endowments in the two industrial countries in periods 1 and

2 are:

yL1 = Y yL2 = Y

xL1 = rLY xL2 = rLY

yF1 = bY yF2 = aY

xF1 = rFY xF2 = rFY

where a ≥ b > 0 and rL, rF ≥ 0. Endowments in all t > 2 are the same as in t = 2. This

structure of endowments may describe a situation in which, in period 1, the leading industrial

country has already reached its steady state level of total GDP (since yL1 = yL2 ), whereas the

follower is still catching up (since yF1 ≤ yF2 ). From period 2 onwards, however, both countries are

in steady state. The parameter a then captures the relative size of the two countries’ economies

in steady state. Differences in size could be due to different population sizes, or to different

steady-state levels of per capita GDP. We assume for the moment that there is no steady state

growth, but we plan to relax this assumption in future versions of the paper.

We assume that, in all periods, country C has a finite endowment of the industrial input, but

an infinitely high endowment of raw materials.

Thus, there is a finite world endowment of the industrial input in each period, but an infinitely

large endowment of raw materials. With a fixed-proportion production function as in (1), the

efficient outcome is then one in which inputs flow across countries, to make sure that every unit

of the industrial input is matched with no less than one unit of raw materials. We assume that

x and z are freely tradable, while y is non-tradable: this implies that countries will trade raw
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materials for the final good.

These assumptions allow us to pin down the trade flows of the two industrial countries.

Specifically, net imports of raw materials in country J ∈ {L, F} in period t will be:

mJ
t = yJt − xJt .

where mJ
t < 0 denotes net exports.5 Looking at the structure of endowments, it is clear that

L’s trade flows will be the same in all periods, and that this country will be a net importer of

raw materials if rL ≤ 1, and a net exporter if rL > 1. In country F , trade flows may change

during the period of catching up. In particular, if rF ≤ b, this country is a net importer of raw

materials both in period 1 and in period 2, and net imports increase as the country catches up.

On the other hand, if r > a, this country is a net exporter in both periods, and net exports

decrease with catching up. Finally, if r ∈ (b, a], catching up transforms F from a net exporter

of raw materials in period 1 to a net importer in period 2. In later sections, we will refer to

these three cases as dependent, non-dependent, and partially dependent growth, to capture the

fact that F ’s catching up may or may not rely on imports of raw materials.

2.2 Relative military power and trade

L and F may go to war, and we will expand on this in the next section. In this section, we describe

how the probability that each country wins a war depends on the two countries’ economies.

Suppose that there is a war in period t. The probability that F wins the war is:

qFt =
AFt

AFt + ALt
, (2)

where AJt is country J ’s military apparatus. In words, we are assuming that the larger is F ’s

military apparatus relative to L’s (the larger is AFt relative to ALt ), the higher is the estimated

probability that F will win the war (and the lower is the probability that L will win it).

5A country’s trade flows are actually undefined when yJt < xJ
t . Intuitively, it could be that the country is able

to export its excess supply of raw materials, but, with excess world supply as well, there is nothing in the model
guaranteeing that this will be the case. This undefinedness is innocuous for our results, since these don’t hinge
on the size of the industrial countries’ exports of raw materials.
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The military apparatus depends on the countries’ economies as follows:

ALt = yLt − αBF
t max [mL

t , 0] (3)

AFt = yFt − αBL
t max[mF

t , 0], (4)

where α ≥ 0 is a parameter, and BJ ∈ {0, 1} (from “Blockade”) is an indicator variable that

takes the value one if and only if, during a war, country J is able to blockade the other industrial

country, and thus prevent it from importing raw materials (BJ takes the value zero otherwise).

In words, equations (19) and (20) say that a country’s military apparatus is a sector (the

“military sector”), and is therefore proportional to domestic GDP. While total GDP is reduced

by mt following a blockade in period t, the military apparatus may be affected more or less

depending on the domestic availability of the specific kinds of raw materials needed in the military

sector, and the ease with which these can be substituted with other, domestically available raw

materials.6 This is captured by the parameter α: a low α means that the raw materials needed in

the industrial sector are mostly available domestically, whereas a high α means just the opposite.

For example, a low α may capture the case of non strategic imports such as sugar or tobacco,

whereas a high α may capture the case of strategic imports such as food and oil. Of course, α

could still be low in this latter case, if the importing country had a large enough domestic supply

of food and oil. For simplicity, we restrict our attention to the case in which the parameter α is

the same for both countries.

The capacity to blockade could be thought of as arising in two ways. It could arise in the

context of a world in which C remains independent, but in which one country gains control over

the trade routes linking C to its industrial rival. In this interpretation, the key determinant

of the capacity to blockade is the relative size of the countries’ navies: the country with the

largest navy will have the ability to blockade the other country, but not vice versa. The capacity

to blockade could also arise in a world in which one country gained colonial control over C.

Colonial control would give the coloniser the power to deprive its rival of the ability to import

raw materials, which is what a blockade means in the context of our model.

6GDP may also be damaged by a blockade that prevents a country from exporting its raw materials. We
assume that this will not affect the military sector, hence the zero lower bound on net imports.
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We think that the first interpretation is more consistent with the structure of our model. As

will become clear below, our central assumption is that the capacity to blockade is affected by war

in a way that it cannot be by peaceful negotiations between the two countries. If the capacity to

blockade originated from the control of colonial empires, it would be quite hard to argue that any

expected reallocation of empires generated by war could not also be obtained by means of peaceful

negotiations. In contrast to the question of how to divide colonial possessions, negotiations over

naval power are much more discontinuous in nature - a navy is either dominant, or it is not -

and so it is possible that the expected impact of war on naval power cannot be obtained through

peaceful negotiations. Throughout the paper, we assume that countries cannot negotiate over

the capacity to blockade. In future work, we plan to extend to model to allow for negotiations

over naval power, to show that our results go through if these negotiations are discontinuous in

nature (see section 4 for a brief discussion).

Notice that, once we assume that the capacity to blockade is determined by naval power, the

partition of colonial empires may still take place in the background, as countries may care about

gains from empire. Controlling a vast colonial empire will not protect a country from a blockade,

however, since imports from the empire will be blocked by a rival navy just as well as imports

from independent countries.

2.3 Political model

Our model follows closely the model of pre-emptive war in Powell (2006). In every period, there

is a pie of size 1 that the two countries must partition. The present discounted value of all future

pies is P = 1
1−δ , where δ ∈ (1

2
, 1) is the discount factor. The pies may represent a range of

contested issues that L and F must settle in each period. These could be non-economic issues,

such as the division of overseas territory that matters purely for matters of prestige. Or it could

be economic issues, such as the division of territories with an economic value.

The partition of the pie can be done in two ways. On the one hand, in every period in

which there has been no previous war (thus, at least in period 1), the two countries may try to

agree on a peaceful partition of the pie. If they reach an agreement, the current pie is costlessly

partitioned, and the two countries move on to the next period. Alternatively, they may go to
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war. This is won by F with probability qFt , and gives the winner the entire current and all future

pies. While a peaceful partition is costless, however, war destroys a share k ∈ [0, 1) of the current

and all future pies. We assume that all that countries care about is the partition of the pie. This

assumption is appropriate for cases in which the present discounted value of the pies (P ) is large

relative to the other damage that war may do to the domestic economy.

The procedure to try and agree on a peaceful partition works as follows. First, L decides

whether to try to reach such an agreement or not. If not, it immediately starts a war. If L

decides that it would prefer to reach a peaceful agreement, it makes a proposal to F , specifying

the share πFt that F would obtain. Given this offer, F may decide whether to accept or reject. If

it accepts, the pie is peacefully partitioned in the way proposed by L, and the two countries move

on to the next period. If it rejects the proposal, it starts a war. As will become clearer below,

this procedure gives all the bargaining power in negotiations to L. This is because by moving

first, this country can offer a share that makes F just indifferent between peace and war, and

thus appropriate the entire surplus from not going to war. To give one country (it could have

been F ) all of the bargaining power is just a simplifying assumption, and to relax the assumption

would not affect the results qualitatively.

As discussed in the previous section, the probability that F wins a war in period t depends

on who has the capacity to blockade in that period. We thus need to specify how this capacity

to blockade is initially allocated, and how this may change over time. We consider two cases,

one in which no country has the capacity to blockade in period 1, and one in which only L has

it. In the first case, the capacity to blockade is not an issue in any subsequent period. In the

second case, the capacity to blockade remains with L until this country loses a war, following

which it is transferred to F . Notice that the asymmetry between L and F - whereby the former

can have the capacity to blockade in period 1, whereas the latter cannot - is justified by the fact

that large countries that industrialize first often have a naval advantage over followers.

To summarize, the sequence of events is as follows. In period 1, L may or may not have the

capacity to blockade, whereas F does not have it (BL
1 ∈ {0, 1}, BF

1 = 0). Then:

1.1 L can either make a proposal on how to share the period 1 pie, or go to war. If it makes

a proposal, F may either accept, in which case the pie is peacefully partitioned, or reject
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and go to war. If there is a war, this is won by F with probability qF1 .

1.2 If there has been a war, the winner gets the entire period 1 pie.

In period t > 1:

t.1 If there has been a war at some T < t, nothing happens. If there hasn’t been a war, L

can either make a proposal on how to share the period t pie, or go to war. If it makes a

proposal, F may either accept, in which case the pie is peacefully partitioned, or reject and

go to war. If there is a war, this is won by F with probability qFt .

t.2 If there has been a war at any T ≤ t, the winner gets the entire period t pie.

Models such as this make two key assumptions. The first is that war allocates not only the

current pie to the winner, but also all future pies. The key interpretation of this is that war

permanently changes future military power, by reducing the loser’s future probability of victory

to zero. In the context of our economic model of military power, this interpretation is equivalent

the idea that war permanently destroys the loser’s military apparatus.7

The second key assumption is that the peaceful partition of the pie does not affect future

military power in the same way that war does. In the current model, this assumption is introduced

in a very stark way by assuming that peaceful partition has no impact whatsoever on future

military power. In other words, the way in which the current pie is shared does not matter for

future military power. This assumption could be relaxed by allowing for peaceful partition to

have a smaller impact than war on the military apparatus and the capacity to blockade. For

example, being allocated an overseas territory may strengthen a country’s military apparatus

relative to that of its rival. But this may matter less than victory in war, if territory is just one

of various factors that make a country’s military apparatus strong. Similarly, imperial expansion

may not make a country less vulnerable to a blockade, it this country’s rival has the naval

capacity to block its imports.

7This implies that the question of who has the capacity to blockade after a war is moot. Still, for concreteness,
we stick to our assumption that war re-allocates the loser’s capacity to blockade (if any) to the winner.
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3 Equilibrium

Notice that effect 2) is necessary for war to occur in equilibrium. Intuitively, if war had only

effect 1), the two parties could always replicate the expected effects of war through a peaceful

partition of the current pie. Since war is costly while a peaceful partition is not, the latter would

always be the preferred choice. To see this, suppose for a moment that war had only effect 1),

that is it only allocated the current pie. Consider any time t such that war has not previously

occurred, and suppose that L offers a share πFt to F . The expected value to F from rejecting

L’s proposal and going to war is qFt (1 − k), whereas its certain value from accepting it is πFt .

Thus, F accepts whenever:

πFt ≥ qFt (1− k) (5)

Now consider L’s optimal behavior. This country faces a choice between offering F the

minimum share indicated in (5) and securing peace, or going to war. The former gives L a

certain value 1− qFt (1− k), while the latter gives it an expected value (1− qFt )(1− k). Clearly,

the first option is more valuable than the second (by a factor k), and L will always choose peace.

This first example immediately illustrates that, by having the first move, L is able to extract

all of the surplus from not going to war. That’s because this country can offer the minimum

share that F is willing to accept, and F has no better options than to accept.

When war has effect 1) and 2), on the other hand, it does something that peaceful partition

cannot do: it allocates future pies, in a way that reflects current military power. In contrast,

peaceful partition gives the two countries the opportunity to move on to the next period, when

they can allocate future pies. However that allocation will have to be done in a way that reflects

future, not current, military power. When one of the two countries has a much higher military

power today than in the future, it may prefer to allocate future pies through a war today, since

this reflects its higher current military power.

We now illustrate this point. We begin by showing that war can only happen in period 1.

Consider any period s > 1 such that war has not previously occurred. Suppose that L has offered

F a share πFs of the current pie. The expected value to F from rejecting L’s proposal and going
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to war is:

V F
s (W ) = qFs P (1− k),

which can be usefully re-written as:

V F
s (W ) = qFs (1− k) + δqFs P (1− k). (6)

As discussed above, war has two effects: it allocates the current pie to the winner; and it also

allocates all future pies to the winner. If follows that, as indicated in equation (6), F ’s expected

value from war is equal to its probability of winning the war times the value of the current pie

if there is a war (1− k), plus the present discounted value of its probability of winning the war,

times the value of all future pies if there is a war (P (1− k)).

If F accepts L’s offer, the two countries move on to period s + 1. Since L has all the

bargaining power, the value that F will receive in this period is its expected value from going to

war, independently on whether there is actually war or a peaceful partition. Thus, F ’s expected

value from accepting L’s offer in period s is:

V F
s (NW ) = πFs + δV F

s+1(W )

= πFs + δqFs+1P (1− k)

= πFs + δqFs P (1− k), (7)

where the last equality follows from the fact that qFs+1 = qFs for all s > 0. A comparison of

equations (7) and (6) immediately reveals that F accepts L’s offer if and only if:

πFs ≥ qFs (1− k) ≡ πFs (8)

The minimum share that F must be offered to induce it to accept is equal to its expected

share of the current pie if it goes to war, decreased by the fact that war destroys part of the

current pie. Clearly, it is always possible to offer such a share, so it is always possible for L to
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induce F to choose peace. But one might wonder: why does the effect of war on future pies

not enter into these calculations? The reason for this is simple: when relative military power

remains constant over time, the way in which war today allocates future pies is exactly the same

as the way in which they can be allocated in the next period, after a peaceful partition. Thus,

to choose peaceful partition does not preclude either country from achieving the same allocation

generated by war, and this term becomes irrelevant.

Does L prefer to offer πFs and secure peace, or does it prefer to go to war? To answer this

question, we can derive the maximum share that L is willing to concede, instead of going to war.

If this maximum share is greater than πFs , L will be better off by offering πFs and securing peace.

Otherwise, it will be better off by going to war. Begin by writing L’s value from going to war:

V L
s (W ) = (1− qFs )(1− k) + δ(1− qFs )P (1− k). (9)

If instead L makes an offer πFs , the two countries move on the next period. We have seen that the

value that F will receive in period s+1 is V F
s+1(W ). But then, L must receive value P−V F

s+1(W ).

This implies that the value to L from offering πFs is:

V L
s (NW ) = 1− πFs + δ[P − V F

s+1(W )]

= 1− πFs + δ[P − qFs+1P (1− k)]

= 1− πF − numbers + δ[1− qFs (1− k)]P,

where the last equality comes from the fact that F ’s relative military strength is equal in both

periods. Setting V L
s (NW ) ≥ V L

s (W ) and re-arranging we obtain:

πFs ≤ qFs (1− k) + kP (10)

= πFs + kP ≡ πFs . (11)

Clearly, πFs is always greater than πFs , so L always prefers to offer πFs and secure peace rather

than going to war. Notice that, as discussed above, L can in this way retain the full surplus

from not going to war, kP . The intuition for this result is simple. Compare first the way in
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which peaceful partition and war allocate the current pie. The minimum F needs to be offered

to induce it to accept is its share of the current pie if it goes to war, qFs (1 − k). But then, L,

who moves first, can offer this share, and keep the rest for itself. Since war is costly, this gives L

its share of the current pie if it goes to war, (1 − qFs )(1 − k), plus the full current surplus from

not going to war, k. Next, consider future pies. To choose peace implies that future pies will be

allocated in a way that reflects future military power. But because future military power is the

same as current military power, L is guaranteed that, if it chooses peace, it will always get at

least as much of the future pies as if it chooses war, δ(1− qFs )P (1− k). In fact, L will be able to

get more than that: since it moves first, it will be able to extract the full future surplus from not

going to war, kδP . Overall, L’s value from a peaceful partition is always greater than its value

from war, and by a factor that reflects the full surplus from not going to war (kP ).

Result 1.

War cannot happen after period 1.

Next, consider what happens in period 1. To discuss this case, we will often refer to the

representation in Figure 3. If qF1 = qF2 , war cannot happen in this period, by the same logic used

above. In the top panel of Figure 3 this is represented by the fact that πF1 is always greater than

πF1 if qF1 − qF2 = 0, by a factor kP . Consider then the more interesting case in which qF1 6= qF2 . If

L makes a proposal πF1 , V F
1 (W ) and V F

1 (NW ) are:

V F
1 (W ) = qF1 (1− k) + δqF1 P (1− k) (12)

V F
1 (NW ) = πF1 + δqF2 P (1− k), (13)

It follows that F accepts L’s offer if and only if:

πF1 ≥ qF1 (1− k)− δ(qF2 − qF1 )P (1− k) ≡ πFs . (14)

Comparing (14) to (8), we see that the minimum share that F must be offered is determined

differently in period 1, relative to any other period s > 1. While the minimum share still depends
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on F ’s expected share of the current pie if it went to war, there is now a second term. This

captures the different way in which war in period 1 allocates future pies, relative to how they

would be allocated in period 2, after a peaceful partition. Since war today allocates future pies

in a way that reflects current military power, whereas peaceful partition allocates them in a

way that reflects future military power, and military power changes over time, the minimum

share that F must be offered may be lower or higher, depending on whether F ’s military power

increases or decreases over time (qF2 > qF1 or qF2 < qF1 ).

Figure 1, Panel I, represents the threshold πFs as a function of the increase in F ’s military

power, qF2 − qF1 . The main point to observe is that πFs may now be negative, for qF2 − qF1 positive

and sufficiently large, or greater than one, for qF2 − qF1 negative and sufficiently small. In words,

when F ’s military power is expected to increase a lot, this country would be willing to not

only accept a zero offer from L, but also a request of side payment from F to L. In contrast,

when F ’s military power is expected to decrease a lot, L’s offer must include the full pie plus

a side payment from L to F , for the former country to accept. Because we have ruled out side

payments, however, L’s offer is bounded by 0 and 1. This is captured in Panel II, where the solid

thick line represents the closest that L’s offer can get to πF1 .

The literature on pre-emptive war has focused on the case in which F ’s military power

increases over time (qF1 < qF2 ). In Figure 3, this is the case represented to the right of the vertical

axis. In this case, the second term on the RHS of (14) is negative, and πF1 is always smaller than

one. Thus, it is always possible for L to offer at least such a share. This can be illustrated by

noticing that the closest that L’s offer can get to πF1 - the solid thick line in Panel II - is always

no smaller than πF1 . This implies that it is possible for L to induce F to choose peace. Of course,

this does not mean that L will want peace, as we will discuss momentarily. However, for now,

we can conclude that, when qF1 < qF2 , there always exists a peaceful partition of the pie that

would induce F to prefer peace to war.

In our model, it is actually possible that F ’s military power decreases over time (qF1 > qF2 ), if

the effects of the follower’s catching up on the leader are more than compensated by an increased

military dependency on imported raw materials. In Figure 3, this case is represented by points

to the left of the vertical axis. As discussed above, πF1 can now be greater than one. Thus, it
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Figure 3: Political equilibrium in period 1
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may be impossible for L to offer at least such a share: for example, the closest that L’s offer can

get to πF1 is now smaller than πF1 when qF2 − qF1 is small enough. This discussion implies that,

when πF1 > 1, it is impossible for L to induce F to choose peace.

Before moving on to L’s options, let us derive a condition such that πF1 > 1:

πF1 > 1

1− k > 1

qF1 + δ(qF1 − qF2 )P

k < 1− 1

qF1 + δ(qF1 − qF2 )P

=
qF1 − δqF2 − (1− δ)

qF1 − δqF2
. (15)

For the case qF1 > qF2 , condition (15) defines an upper threshold for the cost of war such

that, if war is less costly than this, it is impossible for L to induce F to choose peace. The

threshold is increasing in qF1 − δqF2 , a measure of how fast F ’s military power decays over time.

In other words, the faster F ’s military power decays, the larger is the set of parameter for which

it is impossible to induce this country to choose peace. Notice that, since we are in the case

qF1 > qF2 , it is always the case that qF1 − δqF2 > 0. Notice also that the measure qF1 − δqF2 gives

a lower weight to future, relative to current, military power: intuitively, future military power

only matters for how future pies are allocated, whereas current military power also matters for

how the current pie is allocated.

Next, consider L’s options when making an offer. Just as before, we proceed by deriving the

maximum share that L is willing to offer to have peace rather than war. Begin by writing L’s

values from war and peace:

V L
1 (W ) = (1− qF1 )(1− k) + δ(1− qF1 )P (1− k)

V L
1 (NW ) = 1− πF1 + δ[P − V F

2 (W )]

= 1− πF1 + δ[P − qF2 P (1− k)]
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Setting V L
1 (NW ) ≥ V L

1 (W ) and re-arranging, we find:

πF1 ≤ qF1 (1− k)− δ(qF2 − qF1 )P (1− k) + kP

= πF1 + kP ≡ πF1 (16)

Equation (16) suggests that the maximum share that L is willing to offer is equal to the

minimum share that F is willing to accept (πF1 ), plus the surplus from not going to war (kP ).

This has an intuitive explanation. The share πF1 is what makes F indifferent between peace

and war. If the total size of the pies was the same with peace and war (kP = 0), to offer πF1

would make L also indifferent between peace and war. In this case, πF1 would coincide with πF1 .

Because the total size of the pies is greater with peace than with war (kP > 0), however, to offer

πF1 must make L to strictly prefer peace to war. This is because if F is indifferent, the surplus

from peace must be entirely reaped by L. Thus, when kP > 0, it must be true that πF1 > πF1 ; in

fact, it must be the case that πF1 = πF1 + kP . Figure 1, Panel II represents the threshold πF1 as

a function of qF2 − qF1 .

Consider first the case in which F ’s military power decays over time, qF1 > qF2 (to the left of

the vertical axis in Figure 1). From the discussion above, we know that there are two subcases.

If condition (15) does not hold, πF1 is smaller than one, and it is always possible to induce F

to choose peace. A look at Figure 1 immediately reveals that it is optimal for L to offer πF1 ,

and secure peace: since πF1 > πF1 , this always makes L strictly better off than going to war. If

condition (15) holds, πF1 is greater than one, and it is impossible to induce F to choose peace. In

other words, war is unavoidable in this case. But does L want war? A look at Figure 1 reveals

that it doesn’t. Since πF1 > 1, L would be happy to offer F the full pie in order to avoid war.

Intuitively, when F ’s military power rapidly decays over time, this country has much to lose,

and its rival much to gain, from not starting a war in period 1.

Next, consider the case qF1 < qF2 (to the right of the vertical axis in Figure 1). From our

discussion, we know that, in this case, there always exists a peaceful partition of the pie that

induces F to prefer peace to war. However, the question is whether L wants peace or not. From

Figure 1, we see that, as long as πF1 ≥ 0, it is always no smaller than max[πF1 , 0]. This implies
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that L can offer max[πF1 , 0], secure peace, and be better off than by starting a war. War will

then never occur in this case. If on the contrary πF1 < 0, it is smaller than max[πF1 , 0], and L

prefers war to peace. The next step is then to derive a condition such that πF1 < 0:

πF1 < 0

qF2 − qF1 >
qF1 (1− k) + kP

δP (1− k)
(17)

which can be re-written as:

k <
δqF2 − qF1

1 + δqF2 − qF1
(18)

For the case qF1 < qF2 , condition (18) defines an upper threshold for the cost of war such that,

if war is less costly than that, L prefers to start a war than to make F an offer that this country

is willing to accept. While the threshold in (15) is increasing in qF1 − δqF2 , the threshold in (18) is

increasing in δqF2 − qF1 . Intuitively, as F ’s military power increases faster (a higher δqF2 − qF1 ), L

should be compensated with a larger share of the current pie to prefer peace to war. But since L

is already retaining the full pie (πF2 = 0), an increase in δqF2 − qF1 must make war its equilibrium

choice for a larger set of parameters.

Definition 1. A J-led war is a war that takes place when there exist a peaceful partition that

would induce −J to prefer peace to war, but J prefers war to such partition.

Result 2. The political equilibrium in period 1 is as follows:

• If qF1 < qF2 , there can only be a L-led war. This takes place if and only if condition (15)

holds.

• If qF1 = qF2 , there can be no war.

• If qF1 > qF2 , there can only be a F -led war. This takes place if and only if condition (??)

holds.
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We now want to look at how the political equilibrium depends on the key parameters of the

model - a, b, rL, rF and α. Define one additional parameter, growth:

g ≡ a

b
≥ 1

We consider two cases, one in which L does not have the capacity to blockade (BL
1 = 0), and

one in which it does (BL
1 = 1).

3.1 L does not have the capacity to blockade in period 1

Proposition 1.

If L does not have the capacity to blockade in period 1, there can only be an L-led war. This

occurs if and only if:

k < k,

where k ≥ 0. There exists g > 1 such that k = 0 if g ≤ g, k > 0 if g > g. Furthermore, ceteris

paribus, k is strictly increasing in g if g > g.

If L does not have the capacity to blockade, F always becomes more military powerful as it

catches up to the leader. If, as we have assumed, F cannot commit not to use this enhanced

military power in future partitions, the standard pre-emptive argument applies: namely, L may

find it optimal to start a war today, to prevent F ’s military ascent. Proposition 1 suggests that

this happens whenever the cost of war is small enough, k < k.

Not surprisingly, the probability of war is increasing in g for some range of parameters.

However one interesting insight of Proposition 1 is that not all catching up is associated with

a pre-emptive war. In particular, there exists a rate of growth g > 1, such that, if F does not

grow faster than this, war is never possible. In other words, countries may peacefully catch up

on the world’s leader, as long as this does not happen too fast. This result can be explained

by the fact that, as shown in condition 18, what matters for L’s decision to go to war is not

qF2 − qF1 , but δqF2 − qF1 . In particular, L will only want to go to war if δqF2 − qF1 > 0. Because
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F ’s future military power is discounted while current military power is not, there is a positive

rate of increase in F ’s military power (and a positive rate of growth of F ’s economy) which is

acceptable to L. Intuitively, if the present matters more than the future, the leader may find it

more attractive to accept a moderate shift in the balance of power than to fight a war today,

even if such a war costs relatively little.

3.2 L has the capacity to blockade in period 1

We consider two cases:

1. Non-dependent growth: when F ’s growth is not dependent on imported raw materials

(rF ≥ a).

2. Dependent growth: when F ’s growth is fully dependent on imported raw materials

(rF ≤ b).

Case 1: Non-dependent growth

Proposition 2. If L has the capacity to blockade in period 1 and F ’s growth is non-dependent

on imported raw materials (rF ≥ a), there can only be an L-led war. This occurs if and only if:

k < k̃ND = k.

The result in Proposition 2 has a straightforward explanation. The leader’s capacity to

blockade may act as a check on the follower’s industrial catching up, by guaranteeing that the

leader can cut off the follower’s future military apparatus from its overseas supplies. If the

follower’s catching up is fully independent on imported raw materials, however, this capacity is

worthless. Thus, when rF ≥ a, the leader’s capacity to blockade is irrelevant for the political

equilibrium, which is then the same as the one described in Proposition 1.

Case 2: Dependent growth

Proposition 3. If L has the capacity to blockade in period 1 and F ’s growth is dependent on

imported raw materials (rF ≤ b), there are two cases:
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• If raw materials are not strategic (α < 1), there can only be an L-led war. This occurs if

and only if:

k < k̃DNS,

where k̃DNS ≥ 0. There exists g̃DNS such that k̃DNS = 0 if g ≤ g̃DNS, k̃DNS > 0 if g > g̃DNS.

Furthermore, k̃DNS is strictly increasing in g for g > g̃DNS.

• If raw materials are strategic (α > 1), there are two subcases:

– If qF1 < 1− δ, there can be no war.

– If qF1 ≥ 1− δ, there can only be an F -led war. This occurs if and only if:

k < k̃DS ,

where k̃DS ≥ 0. There exists g̃DS such that k̃DS = 0 if g ≤ g̃DS , k̃DS > 0 if g > g̃DS . Further-

more, ceteris paribus, k̃DS is strictly increasing in g for g ∈ (g̃DS , argg
{
gb = α(gb− rF )

}
).

If the follower’s catching up is dependent on imported raw materials, the leader’s capacity to

blockade provides an effective guarantee against the follower’s future military power, affecting

the political equilibrium. The important point made in Proposition 3 is that the capacity to

blockade may be such a powerful weapon in the hand of the leader that it may now be the

follower that wants to start a war in period 1. Intuitively, F anticipates that a war tomorrow

will have to be fought in a condition of increased dependency, and may thus prefer to settle

today’s and tomorrow’s issues through a war today.

Key to determine the political equilibrium is the extent to which imported raw materials

are strategic for the military apparatus, α. If α is low, the capacity to blockade is not quite

sufficient to reassure L that it will be able to check F ’s future military power, and we are back

in a situation qualitatively similar to the one described in Proposition 1. Again, and for similar

reasons, there exists a rate of growth gDNS > 1 such that, if F does not grow faster than this, war

is never possible. If α is high, on the other hand, the capacity to blockade is not only sufficient
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to reassure L, but may also create the conditions for F to want war. Proposition 3 suggests

that this can only happen when F ’s current military power is large enough. Intuitively, if F is

currently very weak, a war today is not a very attractive option. If F is strong, on the contrary,

war may be attractive. Since faster catching up is associated with greater dependence of the

military apparatus on imported raw materials, the probability that F goes to war is increasing

in g. But for similar reasons of inter-temporal discounting, there exists a rate of growth gDS >

such that, if F catches up slower than that, war never happens. Intuitively, if the future matters

less than the present, F prefers to accept a moderate increase in dependency to a current war.

4 Extensions

In this section, we briefly discuss some possible extensions that we are considering for future

work.

4.1 War may only partially destroy the military apparatus

It is possible that, rather than completely destroying it, war only damages the loser’s military

apparatus. Equations (19) and (20) would then become:

ALt = (1− βDL
t )
{
yLt − αBFmax [mL

t , 0]
}

(19)

AFt = (1− βDF
t )
{
yFt − αBLmax[mF

t , 0]
}
, (20)

where defeat now destroys a share β ∈ [0, 1] of a country’s military apparatus. Whenever

β < 1, the fact that war may re-allocate the capacity to blockade from L to F (if L has it in

the first place, and if it loses the war) is now important. This should increase the importance of

parameters that characterize the value of the capacity to blockade, rF , rH and α.

4.2 Countries may negotiate over the capacity to blockade

It is also possible that, besides negotiating over the distribution of the current pie, countries

negotiate over whether L should retain the capacity to blockade in future periods, or instead
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transfer it to F . By expanding the two countries’ capacity to reach a peaceful settlement, these

additional negotiations should make war less likely. However as long as the capacity to blockade

is indivisible (when L initially has it, it can either be fully retained or fully transferred), war

should still be possible in equilibrium.

5 A brief historical discussion

The model which we have developed is one in which a follower catches up on a leader, but in

which it may be the follower that declares war on the leader rather than vice versa, which is what

the literature usually predicts. It is also a model in which trade is both valuable, and a potential

cause of war. These two facts are closely related in our account. As the follower catches up on

the leader, its need for imported raw materials expands, and its vulnerability to blockade by the

existing hegemon increases as well.

Our model predicts that war may arise when a rising power finds itself needing increasing

amounts of imported raw materials, and where these raw materials are necessary for the waging of

war. Can we find examples of this mechanism in action? There is a substantial body of historical

literature which suggests that it was in fact at work in the first half of the twentieth century, and

that concerns over the supply of imported, strategic, raw materials was an important motivating

factor at various points in time for both German and Japanese military planners. In the words of

Azar Gat, “the quest for self-sufficiency in strategic war materials became a cause as well as an

effect of the drive for empire, most notably in the German and Japanese cases towards and during

the Second World War” (Gat 2006, p. 556). We are of course not claiming that our mechanism

can “explain” either the First or Second World War in some monocausal way. Franco-German

rivalry over Alsace-Lorraine, or the tensions between Serbia and Austro-Hungary, would have

existed even in the absence of concerns over trade.8 We do think that trade security was one

important factor leading to tensions, however, in ways that are consistent with our model.

Towards the end of the eighteenth century, Britain embarked on a path of very rapid popula-

8Ralph Hawtrey (1952), pp. 78-9 points out that there is a trade angle in the latter case, in that Austria-
Hungary might have been worried about losing Trieste and Fiume to an expanded Serbia, and might on the other
hand have hoped for access to the Aegean in the event of a successful war. And the iron ore of Alsace-Lorraine
was of course an important strategic resource. But we do not want to push the issue.
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tion growth and industrialisation. Population growth created the need for large imports of food,

given a limited British land endowment, and diminishing returns to labour. Industrialisation cre-

ated the means to pay for these imports. The British economy thus became crucially dependent

on international trade, and naval supremacy became a strategic imperative. This dependence on

trade came at a good time for Britain, in that there were still frontier territories which could be

settled by people who would otherwise have had to be fed at home. Moreover, the frontiers did

double duty, as they permitted an enormous expansion in food production which new transport

technologies brought back to Britain increasingly cheaply, and under the implicit protection of

the Royal Navy (Belich 2009). Whatever may be said about her colonial adventures during this

period, Britain’s naval hegemony during the nineteenth century was a relatively benign one, in

that under the pax Britannica the seas were made free for commerce for traders from all nations.

British hegemony could not last for ever, however, as the new technologies of the Industrial

Revolution spread to Continental Europe. In the words of Paul Kennedy (1980, p. 410), “The

colonial quarrels, naval rivalry and disagreement over the European balance of power which drove

Britain and Germany apart, were in effect the strategical and geopolitical manifestations of the

relative shift in the economic power of these two countries between 1860 and 1914.” By the late

nineteenth century a newly unified Germany was also industrialising, and her population was

expanding. Both phenomena increased her relative economic and military power, while at the

same time making her increasingly dependent on imports of food and raw materials.

The percentage of German imports accounted for by raw materials increased from 41 per

cent in 1893 to over 57 per cent in 1913. While Germany had been a net exporter of iron ore in

1897, she was importing almost 30 per cent of her needs by 1913, despite more than doubling her

production (Copeland 1996, p. 28). Imports of food grew much more rapidly than all imports,

and even more rapidly than the economy as a whole, despite agricultural protection (Offer 1989,

p. 322). All this meant that Germany, like Britain, was now becoming increasingly dependent on

foreign trade. And 74 per cent of these imports were arriving by sea, either directly or indirectly

(ibid, p. 335).

In a classic book, Avner Offer (1989) argues that the vulnerabilities which this implied were

one factor among several which ultimately led to war, and the collapse of that period’s global-
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ization. According to Offer, a key element in the sequence of decisions which led to World War I

was the fact that both Germany and Britain were increasingly dependent on overseas imports of

food and raw materials. “The economies of both Britain and Germany came to depend on hun-

dreds of merchant ships that entered their ports every month. Overseas resources, the security

of the sea lanes and the economics of blockade affected the war plans of the great powers and

influenced their decision to embark on war” (Offer 1989, p. 1). Far from ushering in an era of

universal peace, many German leaders drew the same conclusion as Admiral Tirpitz: “We had

global commerce (Weltwirtschaft), which compelled us to Weltmacht” (Kennedy 1980, p. 311).

British planners, initially concerned about their own vulnerabilities, started to focus on Ger-

man vulnerabilities and the potential of blockades as a weapon against Germany. German

commanders similarly concluded that their dependence on imports meant that a long-drawn out

war was not in their interests, and that an overwhelming attack on France was thus to be pre-

ferred. The Edwardian naval arms race may not have the cause of World War I, but the strategic

considerations underlying it were surely one of the causes (Howard 1991).9

The colonial rivalry may have been the most long-standing of the issues dividing Britain and

Germany, but Paul Kennedy (1980) argues that it was also the one that was easiest to resolve:

in the language of our model, the colonial “pie” was easily divisible. “(B)ecause many of the

colonial disputes had their origins in commercial activities – and were to that extent concrete

and quantifiable; and because they concerned so much of the world – and only megalomaniacs

could insist that every region was indispensable for British security or Germany’s growing trade

requirements – a modus vivendi was possible...Colonial bargains, often conducted with both sides

protesting that they had made the greatest concessions, were common enough events” (p. 411).

By contrast, in British eyes naval hegemony was vital for the country’s survival; while in German

eyes, an end to that hegemony was essential in order to compel Britain to grant Germany the

“world-political freedom” which increasing numbers of German intellectuals and policy makers

9German planners had worried about a British first strike as Germany passed through the “danger zone” the
period during which she was building up her naval strength. This would have corresponded to L launching a
pre-emptive strike on F so as to lock in her first period advantage, along the lines of standard theories of wars
between leaders and followers. The fear proved unfounded, however, since Britain had another option available
to it: building more ships. The ensuing arms race was one in which neither side could back down, since their
aims were essentially incompatible with each other.
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were demanding (pp. 416-7). Here was an issue where the two sides’ aims were fundamentally

incompatible: in the language of our model, naval hegemony was an indivisible pie.

Woodruff Smith (1986) has shown how the mechanism identified in our model was used by

some German nationalists in an attempt to bridge the wide divide between the two main German

imperialist traditions: the Lebensraum tradition, which was agrarian, anti-industrial, and anti-

modern, and sought land on which to plant German farmers; and the Weltpolitik tradition which

was pro-industrial, modernising, and sought colonies to provide secure markets and raw materials

supplies. The latter did not take seriously the notion that the British would use their colonial

power to cut off raw materials supplies in any scenario short of war, arguing instead that private

monopolists threatened German interests (pp. 75-6). As the possibility of war approached,

however, Friedrich von Berhardi could argue that Germany needed more land, as well as secure

markets and sources of raw materials, with the latter being needed “to provide the material basis

of military strength” (p. 154). In a similar manner, the pro-Lebensraum pan-German League

drew up a memorandum in September 1914 arguing not only for extensive annexation of land

in Eastern Europe that would be cleared of its inhabitants and settled with Germans, but also

for the annexation of Belgium and large parts of France. The latter was to be accomplished not

only to provide land for settlement, but also to secure raw materials supplies, a function which

could also be served by an overseas empire in the event of war (pp. 177-182). By comparison,

Bethmann-Hollweg’s September programme, which called for more limited annexations in the

West, an expansion of Germany’s colonial posessions, and a central European economic union

that would be dominated by Germany, seemed positively moderate (Fischer 1967).

Nor did the experience of the war lessen worries about dependence on overseas food and

raw materials: on the contrary. The German population may not have starved as a result of the

British blockade, but food shortages had an important effect in lowering German morale, and the

blockade was decisive in forcing Germany to surrender and sign the Treaty of Versailles (Offer

1989). During the 1920s, German nationalists increasingly justified autarky not on economic

grounds – which was politically difficult to do, since it was difficult to provide an argument in

which autarky simultaneously benefited industry and agriculture, two crucial constituences who

had to be courted by parties seeking power – but on the grounds that it was necessary in time
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of war (Smith 1986, p. 210). Karl Haushofer, the founder of German geopolitics, and someone

whose ideas apparently influenced Hitler, developed the notion of Lebensraum which extended

beyond its agrarian origins, so that it could for example be defined as “the geographic surface

area needed to conduct a successful military defense of the nation” (p. 221).

Meanwhile, in Mein Kampf Hitler explicitly considered two alternative ways of feeding the

growing German population: exporting manufactures and using the proceeds to import primary

products; or acquiring new soil by violent means. Not surprisingly, he favoured the latter course

of action. The fact that labour-to-land ratios were higher to the East than in Germany suggested

an obvious logical corollary, from whose murderous implications Nazis such as Walther Darr and

Herbert Backe would not shrink (Tooze 2006).

In Adam Tooze’s account, Hitler’s long run ambitions were based on a mixture of this desire

for Lebensraum, as well as his violent anti-semitism and his view that the struggle between races

was inevitable. The decision as to timing depended on a judgement that Germany’s relative

military strength was going to deteriorate in the future, and that the agreement with the Soviet

Union gave him a valuable window of opportunity. The stunning successes of 1940 gave Hitler

control over most of continental Western Europe, but not the hoped-for victory over the United

Kingdom and her Empire. And while Hitler was able to extract enormous payments from France

and other defeated enemies (Milward 1987, p. 140), Nazi Europe as a whole was far from

constituting a self-sufficient war economy. In June 1941, the Brookings Institution published a

study comparing the trade statistics of the countries which now comprised Nazi Europe as a

whole with those of the old German Reich, based on trade statistics for 1929 and 1937 (Lewis

1941). It showed that the new Nazi empire, taken as a whole, would have been a net exporter

of manufactures, and a net importer of food and raw materials, in those pre-war year, and that

it imported more raw materials than the old Germany, rather than less. It was a net importer

of cereals, and was very dependent on the outside world for such vital commodities as rubber,

copper and oil, all essential inputs at time of war. The Brookings study suggested that even in

peace time, Nazi Europe would not be self-sufficient. In time of war it was even less so, since

war required the large-scale use of many raw materials not available domestically. For example,

it was notably short of oil, coal, and food to feed its coalminers and other industrial workers
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(Tooze 1986, Chapter 12).

The major supplier of many of these raw materials was the USSR: in 1940 it supplied Germany

with 74 per cent of its phosphates imports, 67 per cent of its imported asbestos, and 34 per cent

of its oil (Tooze 2006, p. 321). The Soviet Union had abundant coal supplies, ores, oil and grain,

and it was always possible to envisage continuing the war against the West by importing these

commodities peacefully. Such a scenario might have been at odds with Hitler’s long run aims, but

in the short run it also implied a dependence on the Soviet Union that seemed dangerous, since

it gave the Russians ever-increasing leverage vis a vis the Nazis. In the same month that the

Brookings Institute published its study, Operation Barbarossa was launched. While in retrospect

we see this as having sealed Hitler’s fate, in the short run it seemed necessary to German planners

as a means of securing Soviet resources before American resources began to weigh too heavily in

the balance in favour of Britain (ibid., pp. 420-425).

Meanwhile, population growth and industrialisation in another archipelago, at the opposite

end of Eurasia, meant that Japan was now faced with similar choices about how to acquire

for itself the primary products which it needed. A group of “total war” military officers, having

observed Germany’s experience during World War I, became convinced that Japan would only be

secure if it was self-sufficient. “War hereafter would be protracted, according to Asian observers

of the European conflict, and nations had to be able to supply themselves during wartime with

adequate quantities of raw materials and manufactured goods. Reliance on other countries for

the materiel of war was a sure path to defeat...The need for security became, slowly, an impulse

for empire, and it led directly to the Pacific War” (Barnhart 1987, p. 9). The liberal 1920s were

not conducive to the search for imperial autarky, but by the 1930s these officers were able to set

in motion plans for the conquest of first Manchuria, then China proper, and finally South East

Asia. They were aided by the collapse of the international economy during the Great Depression:

“If the industrial-commercial world economy was to be partitioned rather than open, the pressure

for territorial grab became irresistible” (Gat 2006, p. 556).

Japan was far less self-sufficient than Germany: “the domestic Japanese economy on the eve

of the war produced only 16.7 per cent of her total iron ore consumption, 62.2 per cent of her

steel consumption, 40.6 per cent of her aluminium consumption, 20.2 per cent of her crude oil
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consumption, and 31.3 per cent of her salt consumption”J̇apan was completely reliant on imports

for such strategic minerals as nickel and bauxite (Milward 1977, pp. 31-2). The United States

was a major supplier of several crucial materials to Japan, including oil, scrap iron, and raw

cotton (Liberman 1996, p. 169); it supplied Japan with two thirds of her oil in 1936 (Millward,

op. cit.). On the other hand, if Japan managed to seize control over not only Manchuria and

China, but Southeast Asia as well, then planners estimated that she would be self-sufficient in

the major strategic commodities, aside from nickel (ibid).

Yasuba (1996) argues that the militarists’ argument that Japan needed to invade Manchuria

in order to secure vital natural resources was flawed, in that natural resources only became

scarce once war had started (given that modern warfare required the rapid development of heavy

industry with its large raw materials requirements). The argument may well be correct, but

our model suggests that it would have been irrelevant in the minds of military planners, even

had they agreed with the proposition. In our model, imports of raw materials that are required

for purely civilian purposes can never be a cause of war; only raw materials that are essential

for warfare itself can prompt follower countries to go to war, and this seems to be largely what

happened. On the other hand, the timing of the war against China was seen as a disaster by

the total war officers, who had hoped for more time to build up Japan’s industrial base and

consolidate the economic relationship with China. In the absence of control over Southeast Asia,

war increased the need for imported raw materials from the West, but it also increased Western

suspicion of Japan and aid to China. German victories in 1940 offered Japan the occasion to seize

French Indochina, and opened up the possibility of an invasion of British and Dutch Southeast

Asia, as well as the Philippines. This prospect was unacceptable not only to the British, who

were not well positioned to do much about it, but to the United States as well. Aside from

the potential threat to the Philippines, the US also imported raw materials such as rubber from

Southeast Asia (Marshall 1995), and so did Britain, which the US was seeking to protect, and

which was in trouble enough as it was. The US response, unfortunately, confirmed in the minds

of Japanese planners that their basic assumption, that a reliance on trade was dangerous for

national security, was correct. In July 1940 the President was empowered to ban the export of

strategic commodities, and soon the US had banned the export of scrap iron and steel, aviation
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fuel and other commodities. While in the short run Japan could live with this, having stockpiled

American raw materials since 1937, the ban on oil exports which came in July 1941 was a very

different matter, and was seen as a de facto declaration of war.10 As in Germany, the fact that

critical raw materials were now in short supply became an argument, not for restraint, but for

an immediate all-out war (Ferguson 2008).

Both the Japanese and the German experience suggests that the search for self-sufficiency, to

be obtained through military means, can feed on itself and become self-fulfilling. The prospect of

warfare itself increases vulnerability, and increases the demand for those natural resources needed

in war (Yasuba 1996, Tooze 2006). Oil and rubber, for example, were essential for motorized

warfare, which was itself essential for resource-scarce nations seeking quick military victories; but

neither Germany nor Japan had their own domestic supplies of either of these, or of other vital

commodities. If war meant an increased need for these resources, but also implied that potential

adversaries would no longer supply them, at any price, then the temptation to engage in land

grabs inevitably grew.

In August 1941 Churchill and Roosevelt met in Placentia Bay, and issued a proclamation

known as the Atlantic Charter, which amounted to statement of war aims by what would soon

become the Western Allies. The fourth principle declared that the United Kingdom and United

States would “endeavor, with due respect for their existing obligations, to further the enjoyment

by all States, great or small, victor or vanquished, of access, on equal terms, to the trade and to

the raw materials of the world which are needed for their economic prosperity.” This statement

was issued at a time when the United States and Japan were hurtling towards war over precisely

this issue. Rather than being seen as an olive branch by the Japanese, however, it was dismissed

as an assertion by the British and Americans that they would continue to control world markets

after the war (Iriye 1987, pp. 154-6).

And yet to a large extent, this principle did serve as one of the foundations for the world

order after 1945, although it was waived in the case of both cold and hot wars in the late 20th

century. By and large we all tend to assume that money confers the right to buy whatever we

10As is well known, Roosevelt had not envisaged the oil embargo as being a complete one, but the State
Department officials who implemented the embargo ensured that it became one (Iriye 1987, p. 150).
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need at the going price on world markets. Both our model and the historical experience suggests

that this assumption is an important safeguard of peace, especially at a time when rising powers

become increasingly dependent on world markets for food and raw materials.

Appendix

Proof to Proposition 1

If L does not have the capacity to blockade, it is:

qF1 =
b

1 + b
<

a

1 + a
= qF2 ,

so by Result 2, there can only be a L-led war. Using the RHS of (18), define:

k = max

(
δqF2 − qF1

1 + δqF2 − qF1
, 0

)
.

Since k ≥ 0, we can invoke Result 2 to conclude that an L-led war occurs if and only if k < k.

Clearly, k is equal to zero if δqF2 − qF1 ≤ 0, it is positive otherwise. Furthermore, in this latter

case, it is strictly increasing in δqF2 − qF1 . But we can write:

δqF2 − qF1 = δ
a

1 + a
− b

1 + b

= δ
gb

1 + gb
− b

1 + b
.

The above expression is continuous and strictly increasing in g. Furthermore, it is equal to

δ b
1+b
− b

1+b
< 0 for g = 1, converges to δ − b

1+b
> 0 as g → ∞. Thus, there exists g > 1 having

the stated properties. �

Proof to Proposition 2
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If L has the capacity to blockade and F ’s growth is non-dependent on imported raw materials,

it is:

qF1 =
b

1 + b

qF2 =
a

1 + a
.

If we define:

k̃ND = k = max

(
δqF2 − qF1

1 + δqF2 − qF1
, 0

)
,

the proof is then identical to the proof to Proposition 1. �

Proof to Proposition 3

If L has the capacity to blockade and F ’s growth is fully dependent on imported raw materials,

it is:

qF1 =
b− α(b− rF )

1 + b− α(b− rF )

qF2 =
a− α(a− rF )

1 + a− α(a− rF )

Derive the following condition such that qF1 < qF2 :

qF1 < qF2

b− α(b− rF )

1 + b− α(b− rF )
<

a− α(a− rF )

1 + a− α(a− rF )

b− α(b− rF ) < a− α(a− rF )

α < 1

If α < 1, by Result 2 there can only be an L-led war. Using the RHS of (18), define:

k̃DNS = max

(
δqF2 − qF1

1 + δqF2 − qF1
, 0

)
.
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Since k ≥ 0, we can invoke Result 2 to conclude that an L-led war occurs if and only if k < k̃DNS.

Clearly, k̃DNS is equal to zero if δqF2 − qF1 ≤ 0, it is positive otherwise. Furthermore, in this latter

case, it is strictly increasing in δqF2 − qF1 . But we can write:

δqF2 − qF1 = δ
a− α(a− rF )

1 + a− α(a− rF )
− b− α(b− rF )

1 + b− α(b− rF )

= δ
gb− α(gb− rF )

1 + gb− α(gb− rF )
− b− α(b− rF )

1 + b− α(b− rF )
.

The above expression is continuous and strictly increasing in g. Furthermore, it is equal to

δ b−α(b−rF )
1+b−α(b−rF )

− b−α(b−rF )
1+b−α(b−rF )

< 0 for g = 1, converges to δ− b−α(b−rF )
1+b−α(b−rF )

> 0 as g →∞. Thus, there

exists g̃DNS > 1 having the stated properties. If α > 1, by Result 2 there can only be an F -led

war. Using the RHS of (15), define:

k̃DS = max

(
qF1 − δqF2 − (1− δ)

qF1 − δqF2
, 0

)
.

Since k ≥ 0, we can invoke Result 2 to conclude that an F -led war occurs if and only if k < k̃DNS.

Clearly, k̃DNS is equal to zero if qF1 − δqF2 ≤ 1− δ, it is positive otherwise. Furthermore, in this

latter case, it is strictly increasing in qF1 − δqF2 . But we can write:

=
b− α(b− rF )

1 + b− α(b− rF )
− δ gb− α(gb− rF )

1 + gb− α(gb− rF )
.

Since α > 1, the above expression is continuous and strictly increasing in g. Furthermore,

it is equal to b−α(b−rF )
1+b−α(b−rF )

(1 − δ) < 1 − δ for g = 1, converges to b−α(b−rF )
1+b−α(b−rF )

= qF1 as g →

argg
{
gb = α(gb− rF )

}
. This proves that if qF1 ≤ 1− δ, an F -led war is never possible. If

qF1 > 1− δ, on the contrary, there exists g̃DS > 1 having the stated properties. �

Further derivations

V F
s (W ) = qFs P (1− k)

= qFs (1− k) + δqFs P (1− k)
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V F
s (NW ) = πFs + δV F

s+1(W )

= πFs + δqFs+1P (1− k)

V F
s (NW ) ≥ V F

s (W )

πFs + δqFs+1P (1− k) ≥ qFs (1− k) + δqFs P (1− k)

πFs ≥ qFs (1− k) + δqFs P (1− k)− δqFs+1P (1− k)

πFs ≥ qFs (1− k) + δP (1− k)(qFs − qFs+1)

πFs ≥ qFs (1− k) = πFs

V L
s (NW ) = 1− πFs + δ

[
P − V F

s+1(W )
]

= 1− qFs (1− k) + δ
[
P − qFs+1P (1− k)

]
= [1− qFs (1− k)] + δP

[
1− qFs+1(1− k)

]

V L
s (W ) = (1− qFs )(1− k) + δ(1− qFs )P (1− k)

= [1− qFs (1− k)− k] + δP [1− qFs (1− k)− k]
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V L
s (W ) = V L

s (NW )− k + δP [−k]

= V L
s (NW )− k(1 + δP )

= V L
s (NW )− kP.
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