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Abstract
A common belief is that nationalism is a major source of violence. The present paper disputes
this contention. It argues that both nationalism and the technological progress driving sustained growth
in the standard of living since the 18th century are products of the Enlightenment in Europe. Establishing
a nation-state is part and parcel of committing to raising the standard of living for the mass of citizens.
To achieve this goal nation-state leaders encourage the spread of norms stimulating innovative activity,
longer hours of work, and greater efficiency per hour worked. Broadly speaking this is the agenda of the
eponymous Industrial Enlightenment. Specifically newly formed nation-state governments embrace the
Industrial Enlightenment by promoting infrastructure (human capital enhancing, financial and physical
infrastructure). A salutary by-product of this agenda is the washing away of violent by economic
competition. However another by-product of the innovation ushered in by the Industrial Enlightenment
is a precipitous fall in the relative price of exerting military force compared to prices prevailing in the
civilian economy.

The Enlightenment’s contribution to achieving national political progress is less straightforward.
Because the Enlightenment spun off three distinct models of political progress – the Moderate
Enlightenment, the Radical Enlightenment and the Counter-Enlightenment – nationalism has spread
through three contending forms of nation-state branding. The Moderate Enlightenment version touts
the virtues of private property, market oriented individualism, freedom of religion and open debate in
the realm of ideas. The Radical Enlightenment version emphasizes secularism, representative democracy
and equality. Finally the Counter-Enlightenment promotes a fundamental reworking of human
motivation, attempting to transform norms regarding innovation, work and efficiency of work held by
the citizenry through indoctrination in a utopian theory of progress that functions like a national
religion. It tends to generate personality cults organized around a prophet who is the ultimate authority
in interpreting national doctrine.

Because the relative cost of exerting military force has fallen dramatically in successful nationstates, the power of these states has grown to the disadvantage of states that have not yet become
nation-states (e.g.: Empires, Kingdoms). Hence nationalism and the nation-state system have spread
historically through international warfare whose lethality has advanced astronomically in the 20th
century. However three factors have ultimately led to a collapse in the frequency of international
warfare: the transformation of military power itself, the fact the link between economic success and
military success has strengthened; the spread of the nation-state system worldwide; and the very
growth in the potential lethality of warfare, spawning a stalemate that has undermined the usefulness
of military power in resolving geopolitical problems. In short, the global spread of nationalism has
reduced violence of all forms. Only in regions of the world where experiments in nation-state branding
have failed to secure progress for the masses, has violence remained a major problem.
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“Oh, and I thought when I was there, God what am I doing here?
I’m a tryin’ to kill somebody or die tyrin’
But the thing that scared me most was when my enemy came close
And I saw his face looked just like mine.
Oh! Lord! Just like mine!
And I couldn’t help but think, through the thunder rolling and stink,
That I was just a puppet in a play.”
Bob Dylan, “John Brown” 1

I

Lobbying for the Crystal Palace Exhibition, Prince Albert Makes a Famous Prediction

“We consider it a happiness and a privilege to have had our lot cast in the first years of this century ...
the period of the last fifty years ... has witnessed a more rapid and astonishing progress than all the
centuries which have preceded it ...” gushed the pages of the British Economist in 1851. 2
The year 1851 was truly a banner year for the British. With fastidiously arranged pomp and
ceremony Queen Victoria presided at the opening of the Great Exhibition of the Works of Industry of All
Nations in Hyde Park, London, on May 1, 1851. Popularly known as the Crystal Palace Exhibition due to
the massive glass and metal frame structure containing it within its nineteen acre confines - displaying
100,000 exhibits put on by 14,000 exhibitors drawn from around the world – the exhibition was
considered the eighth wonder of the world at the time. More important, it expressed an idea, the
possibility of universal of peace and harmony as a by-product of material, political, and social progress.

3

Implicit in the concept of progress is perceived improvement over the past upon which the
present builds as a step on the road to an even more glorious future. This vision was surely central to
the passion with which Albert of Saxe-Coburg-Gotha, Prince Consort and husband of Queen Victoria,
tirelessly promoted the Crystal Palace Exhibition project. In the back of Albert’s mind were medieval
trade fairs and – of more recent vintage - the national exhibitions held in France (held in 1798, 1801,
1802, 1806 and 1819) and the exhibitions of the German customs union, the Zollverein. Equally
important were exhibits of manufactures mounted by the British Society of Arts in the 1840s. Indeed,
Prince Albert became the president of the Society in 1843, working assiduously with Henry Cole, tireless
promoter of the penny post, the standard gauge railway track, a school of cookery, and the Royal
College of Music.
Great Britain was the Workshop of the World blessed with the largest empire on the globe,
possessor of the most powerful navy, staunch opponent and victor over of Napoleonic France. With the
abolition of the Corn Laws and the Navigation Acts, Britain was inexorably moving toward Free Trade,
the embrace of unfettered markets at home and abroad, adhering to principles advanced by John Locke,
Adam Smith and David Ricardo and the advocates of utilitarianism.
To Albert and his middle class allies (Whig, Radical, Peelite, those groups who eventually become
the backbone of the Liberal Party), Britain was the very epitome of a progressive nation-state. Steering a
middle path between French radicalism and continental absolutism, it was Great Britain’s destiny, its
duty, to shoulder the burden of international leadership, showing the world how progress can be best
realized. Prince Albert expressed this idea in a famous speech he gave at the Mansion House as part of
the funding drive for private donations to the project:
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“Nobody .... will doubt ... that we are living at a period of most wonderful transition, which tends rapidly
to accomplish that great end to which, indeed, all history points – the realisation of the unity of all
mankind .... the distances which separated the different nations and parts of the globe are rapidly
vanishing before the achievements of modern invention .... [and] the great principle of division of labour,
which may be called the moving power of civilisation, is being extended to all branches of science,
industry, and art.” 3
For men like Prince Albert who passionately embraced classical British Enlightenment principles private
property rights and self interested exchange were integral to Great Britain’s ascendancy in the rank of
states. With their belief in enlightened self interest it was only right and proper to call upon
representatives of the private sector - merchants, manufacturers and the general enlightened citizenry –
to dig deep into their pockets, finding the wherewithal to put on an exhibit advancing the international
diffusion of principles at the core of British national identity. The implicit assumption was financial
contributors were purchasing good will with their largess, burnishing their patriotic credentials;
exhibitors burdened with set up costs for mounting their displays were being rewarded with the
opportunity to advertise their wares, their new product lines, their commitment to employing the latest
techniques. In short self interest made for good public weal.
To be sure the branding of the British nation-state embodied in the Crystal Palace project was
not to everyone’s taste, British or foreign. Tory and protectionist papers like the Herald and Britannia
either criticized the project or gave it precious little press coverage. At the other end of the spectrum
left leaning Chartist papers found fault: the Mechanics’ Magazine attacked the “blind servility with
which high and low amongst us ..... follow in the train of rank and fashion.” 4 The branding of a nationstate – an essential characteristic of nationalism – is never absolute. It is contested politically. Crystal
Palace as a symbol of British nationalism was hardly universally embraced by the British populace.
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How did the exhibit attempt to capture progress? Most obvious was the taxonomic approach it
took to representing economic production. Raw materials – mining, chemicals, and foodstuffs – were
covered in one category. A second category was devoted to machinery including machine tools,
railways, military engineering, agricultural machinery, and precision instruments. By far the largest
category was devoted to manufactures: cotton, silk, leather, paper making, printing, cutlery, glass,
furniture and ceramics. A fourth category included the fine arts: sculpture, mosaics and the like.
The diversity of the objects assembled at Hyde Park was remarkable. The fearsome looking
machines of the Industrial Revolution were real crowd pleasers. For instance in one room stood fifteen
cotton machines owned by the firm of Hibbert, Platt and Son’s: the entire process of carding, spinning,
weaving cotton was demonstrated by attendants, educating the public about how the machinery
worked, advertising the equipment to potential purchasers. The pistons of massive steam locomotives
on display in another room seized the imagination of viewers as the iron arms of the machines pumped
back and forth, up and down, filling the room with a resounding hisses, clang and clatter. In a room
devoted to farming appeared a corn-cutting machine and a mechanical reaper that combined the
functions of threshing and straw shaking. In an exhibit concerning the preparation of food stood a gas
cooking range. In other rooms the instruments of basic science investigation were on display: electric
telegraph equipment, lenses and reflectors for lighthouses, barometers, telegraphs, cameras. 5
Reflecting the encyclopaedic approach to documenting innovation, the Crystal Palace exhibition did not
turn a blind eye to the technology of warfare: the German exhibition was replete with military
equipment; the American exhibition celebrated the Colt pistol, the six-shooter.
Education – about mechanic power, the manifold uses to which the new technologies of steam and
iron making could be applied, and the fundamental scientific principles underlying the operation of
machinery and the manufacturing of new materials – was the most obvious way that the Crystal Palace
6

project advertised the idea of progress. Progress through technological improvement married to
scientific investigation was at the visionary core of the Great Exhibition.
That said the exhibition organizers believed that social and political progress were ultimately
linked to technological and scientific advance. One of Albert’s pet projects was commissioning mass
housing for working class households. On the exhibition grounds was a model lodging house for
workers. 6 Progress meant a rise in the standard of living for the masses, not just for manufacturers and
the landowning politically powerful elite. Indeed access to the exhibition was made available to the
broad spectrum of the British population. In part because of the proliferation of railways in Great
Britain, relatively cheap transport to London brought in a myriad of visitors. But policies adopted by the
sponsors mattered as well. School directors lobbied the executive committee for the exhibition for free
admission for their students. Putting on one shilling admission days designed to bring in the poorer
segments of the British populace was a major objective of the exhibition organizers.
Today many view the Crystal Palace vision as hopelessly naive, infused with a Victorian
smugness and a theory of globalization premised on the smooth violence free diffusion of technology
and principles of 19th century British nation-state political organization. Many argue that the
assumptions and conclusions about the nature of progress held by the fervent supporters of the Crystal
Palace have been cruelly overturned, made a mockery of, rendered obsolete by the cataclysmic political
and military events of the last century and a half. Is this conclusion warranted?
To be blunt: was Prince Albert naive? Or was simply he a hypocrite? Implicitly playing to a
domestic audience, intent on seeing Great Britain glorified above all other nations – nationalism at the
highest pitch, serving up progress in the technology of war as an implicit challenge to the rest of the
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world – how could he seriously make a pitch that nation-state branding and technological progress in
warfare could ultimately promote trade and peace, the abandonment of violence?
The thrust of this paper is simple: whether Prince Albert was naive or simply hypocritical, he was still
right. In the long-run violence has declined and the volume trade has expanded at a remarkable rate.
Moreover this remarkable transformation has taken place at the the same time the force of nationalism
has increasing carved up the globe, the number of nation-states proliferating. Why?
At the outset we must acknowledge the likely reaction of sceptics. Granted the standard of
living may have risen over the period since 1800, at least outside of Africa and the eponymous “bottom
billion.” But can one seriously believe that violence has declined? What about the police television
shows highlighting the arrests of drunken wife beaters by officers hardened by years of combating the
drug trade and domestic murder? What about the violent video games which engage the aggressive
drives of my children? What about civil war in Libya, Syria and Pakistan? What about ethnic cleansing in
Uganda and Darfur? What about the acceleration in the level international war making capacity so
evident in the 20th century? What about the Nazi extermination camps? What about Iran’s nuclear
weapons program? Beyond this: is it not the case that nationalism – the diffusion of the nation-state
system during the 19th and 20th century – has been a principal trigger for violence in the last two
centuries? Consider the trigger that ignited World War I, the entrance into the chamber of horrors we
call the Hemoclysm that defaced the image of the 20th century between 1914 and 1975? 7 Was it not
precipitated by a harshly worded ultimatum drafted by the Austro-Hungarian army, forcing the hand of
the Dual Monarchy that delivered it to the Serbian government in response to the assassination of
Archduke Franz Ferdinand, heir to the twin Habsburg thrones, by a Serbian nationalist who carried the
dastardly deed out in Habsburg controlled territory, in Bosnia-Herzegovina’s capital, Sarajevo?
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II

Progress over the Long-run
Let us begin with the least controversial assertion, one consistent with Prince Albert’s

prediction: the pace of invention and commercial activity, both within and between domestic nationstates, has accelerated since 1800.
As Panels C and E of Table 1 demonstrate: innovation and the expansion of commerce have yielded
a remarkable rise in the standard of living measured in terms of per capita income and gains in life
expectancy [Table 1 about here]. 9 Driving and accompanying the dramatic rise in the standard of living
is a major advance in social development. Creating a Social Development Index (set at a level of 1,000 in
2000) Morris (2010) traces the long-run advance of humanity. To compute the overall index (as he
admits using “chain-saw” art techniques to come up with his metric) he measures four separate indices
of social development: urbanism (city size, not urbanization); energy capture in kilocalories per day
(including food intake of around 2,000 kilocalories per day); information technology (literacy rates for
males and females separately adjusted for the speed of information transfer); and war making capacity.
Setting the level for each of these component indices at 250 in 250, he obtains a total Social
Development Index as the sum of the four separate indices. 9
As can be gleaned from Panels A, B and D of Table 1, Morris measures total Social Development
for two major regions that evolved geographically over time: the West that ultimately descended from
the agricultural revolution – the transition from hunting and gathering to settled agriculture with
domesticated plants and animals – that took place in the Hilly Flanks (portions of contemporary Syria,
Turkey and Iraq); and the East that ultimately descended from agricultural revolutions in the Yellow and
Yangzi Valleys and their peripheries. Today the West includes Western Europe and the United States;
and the East China, the Koreas and Japan. For each region Morris obtains a maximum value for his
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measures (for instance the largest city in each region to measure urbanism), yielding ratios between
West and East documented in the table.
In sum there has been a remarkable acceleration in the rate of growth of income per capita and
social development, especially since 1800. But as the table shows war making capacity has risen along
with income per capita, life expectancy and information technology, urbanism and energy capture.
Doesn’t this imply that the incidence of violence has escalated as well?

III

Violence over the Long-run
No.
A recent remarkable book by Pinker (2011) makes a compelling case for the view that violence

has declined historically, in the case of Europe especially since the Enlightenment. He shows that (1)
warfare and violence is much more common in non-state societies (e.g.: hunting and gathering tribes)
than in state societies; (2) cruel torture (e.g: burning at the stake, drawing and quartering, breaking on
the wheel, feeding people to the lions, crucifying criminals) all too common in the past, has been largely
eliminated; (3) most countries have abandoned capital punishment and even in the United States,
where it still legal in many states, rates of execution have plummeted; slavery has been abolished
almost everywhere; and (5) homicide rates have fallen throughout Western Europe and the United
States. In short domestic violence rates have been dropping.
But isn’t it true international violence, about interstate warfare, has increased? After all, war
making capacity has grown by leaps and bounds, with the development of atomic and nuclear weapons
astronomically really. Consider Table 2 [Table 2 about here]. In Chapters 5 on the Long Peace, and
Chapter 6 on the New Peace, Pinker provides convincing evidence that international violence has also
declined, especially since 1950. He points out that we are subject to myopia: we view the 20th century as
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unusually violent because we are well aware of its horrors. But – adjusting for population size – it is easy
to show that the multicides of the past are far worse than those of the 19th and 20th centuries. For
instance adjusting for population size as a base to talk about the incidence of international violence
yields a totally different calculus: The An Lushan rebellions in China during the Tang Dynastry (occurring
in the 8th century) and the Mongol conquests of the 13th century are far bloodier than the two World
Wars of the 20th century. 10 He also demonstrates that conflicts in greater Europe, a region historically
ravaged by warfare between states, has dropped, especially since 1945; that the percentage of years in
which great powers have fought one another has fallen dramatically albeit along a saw tooth curve (e.g.:
for instance in the early 17th century the percentage was over 80% in most years; in the post 1900
period it is around 25%, falling to zero in the recent period; and the number of peacekeeping operations
has surged, especially since 1990.
Beyond documenting these facts about within and between state violence, Pinker is able to come up
with a convincing explanation. Exploiting his detailed knowledge of genetics and the neurobiology of the
brain, he argues successfully that the decline in violence is not due to a change in human nature. The
brain has not changed. There has been no evolution in the brain over the last 500 years that has caused
violence to fall. Contemporary humans are as subject to inner demons – to rage directed through the
Rage circuit in the brain; to the drive to dominance directed through the Dominance or Aggression
system in the brain; to the self-serving bias, to the tendency to see ourselves as good, as victims assailed
by evil perpetrator enemies - as they were 500 years ago. The hardwiring of the human brain that
underlay drives toward predation, dominance, revenge, self serving moralization, sadism and ideological
blindness in the “bad old days” is alive and well today. At the same time the “better angels of our
nature” as evidenced by self control (e.g.: the ability to postpone present gratification in order to
improve one’s prospects in the future) and the capacity to reason are also hardwired into the human
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brain. What has changed is not human nature but the environment humans operate in. As a result of
exogenous environmental change the “better angels” increasingly outweigh the “inner demons” in
shaping human behavioural outcomes.
To go beyond a simple statement that the environment has changed, to delineating a specific
set of factors accounting for the changing balance between “better angels” and “inner demons”, we
require hypotheses. Fortunately Pinker (2011) is up to the challenge. He focuses on five factors: the
Leviathan, the creation of a disinterested referee, the State implementing a justice system that reduces
the incentive of non-state actors to engage in predation and vendettas; gentle commerce that yields
positive sum outcomes stemming from gains to trade; feminization; the expanding circle of an
individual’s knowledge of the world through improvements in information technology and the spread of
literacy; and – most important – the escalator of reason, the growing use of logical reasoning (ultimately
driven by the increasing demand for abstract reasoning, for seeing analogies and geometric symmetries,
driven by the growth of use of simple scientific and engineering principles in daily life). Pinker is
particularly keen on emphasizing the growth of reasoning ability as captured in IQ tests. According to
the Flynn effect there has been a remarkable expansion in average IQ, especially in the post-1950
period. One consequence is that people are better able to work through the logic of the Prisoner’s
Dilemma, to understand that adopting violence may well reduce welfare for both belligerents
(regardless of who prevails in a violent contest), while avoiding violence has the potential to raise
welfare for all parties.
Let us illustrate these points by returning to the words of the Bob Dylan song appearing at the
outset of the paper. Expanding the circle of experience is tantamount to realizing that there is no
difference between me and my enemy (“his face is just like mine”). Realizing that both I and my enemy
are “puppets” is to go one step further: to comprehend that fact that we are both victims of an
12

unnecessary conflict, to perceive that we are both falling into a Prisoner’s Dilemma. Aren’t we both
better off if the puppet masters pulling our strings find some way to get along, to cooperate?
Fine and well: but doesn’t nationalism divide the world into the Inner and the Outer; doesn’t it
starkly differentiate between those whose “face is just like mine” and those whose “face is not like
mine”?

IV

Why Nationalism Reduces Domestic Violence
Let me put my cards on the table. I believe that the concept of nationalism is misunderstood. I

believe most people associate it with tribalism, the carving up of the world into people who worship
different gods, or speak different languages, or take their daily sustenance with different diets, pasta
versus rice versus potatoes to be simplistic. This phenomenon – I call it proto-nationalism – is
incorporated into nationalism to some degree but it is not nationalism. Nationalism is the creation and
survival of nation-states.

I believe that the concept of nationalism only makes sense when one is talking about nationstates and the spread of the nation-state system. I assert that there almost no nation-states around
1700 (probably only two, Great Britain and the Netherlands) and that the nation-state system as spread
afterward (today there are over 190 nation-states); that nation-states are the creation of the European
Enlightenment; that nationalism promotes the ideas of progress for the mass of humanity; and that
because nation-states attempt to achieve progress for the masses, their governments push for the
formation of infrastructure - human capital enhancing (education, public health), physical (e.g.: harbors,
railroads, hydroelectric power grids, roads, dikes to shore up rivers, irrigation ditches), and financial
(banks) – whose existence ultimately suppresses domestic violence rates. Let me state my view about
nationalism with six propositions:
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Nationalism is modern. Nationalism is expressed in a variety of ideologies, all of which are devoted to
achieving political, military and economic progress first and foremost for the great mass of national
citizens, for the rest of the world as a potential afterthought.



Nationalism builds on proto-nationalism. It selectively harnesses myths generated by proto-nationalism
that precedes it.



The myths of nationalism are developed through a layering path dependent process. The gradual drawn
out co-evolution of written language, religious doctrines, and the impact of major disruptive events
exemplified by wars and rebellions on elites is the basis for the key myths of proto-nationalism.



Nationalism spreads through disruptive violence. Civil or international warfare ushering in control of the
state by a group committed to a theory of progress accompanies the establishment of a nationalistic
ideology within a state.



The spread of nationalism since 1700 has created a global nation-state system. As nationalism spreads a
system of states containing proto-nationalistic groups within their confines gives way to a system of
states each professing some nationalistic ideology. For instance a world of empires ruled by dynasties
that co-exist with city states, nomadic chiefdoms, hunting and gathering tribes and the like is replaced
with by world divided into nation-states.



Nationalism emerged in Europe and areas of European settlement first. This is because the theory of
progress and its practical application to science and technology first emerged in Europe, particularly
during the Enlightenment. The Enlightenment had two main agendas: improving the understanding and
manipulation of the natural environment through application of the scientific method (observation,
experimentation, use of mathematical deduction, promoting scepticism about received doctrine
through debate and further research); and improving the fate of the masses by establishing nation14

states that marshalled the talents and abilities of the common masses, hitherto unappreciated doing to
rule for and by elites. The two agendas are tightly linked: Enlightenment thinkers wanted everyone, not
just elites, to participate in intellectual debate over scientific matters; by the same token Enlightenment
thinkers wanted to replace states with nation-states representing the mass voice.
The Enlightenment was multifaceted. On one level it took place in the world of pure ideas, engaging
the intellectual elite of Europe in vigorous philosophical debate. Coming on the heels of the Age of
Reason and the Scientific Revolution (particularly the elaboration of Newton’s laws of mechanics that
were presented as logical mathematical deductions from a few basic principles assumed to hold in
nature, laws that could and were corroborated through experimentation and observation)
Enlightenment thinkers struggled with basic questions concerning humanity. What was the basis for the
reasoning capacity? Did it arise through observations accumulated on a blank slate (John Locke); or was
it intrinsic to the mechanics of the brain, inherent? Was human behavior subject to basic natural laws,
and if so what were these laws? Was the soul separate from the body? Was it in direct contact with a
cosmic deity that was not subject to natural law? Or was the deity itself subject to natural law? What
was the role of faith? Was faith in a particular religion necessary for the formulation of an ethical code
and public policies or could reason alone arrive at moral laws that are universal, independent from
particular religious doctrines.
Debates over these fundamental questions about human nature, knowledge and its sources, and the
proper role of tradition versus an ideal framework for society derived from logical abstract reasoning
and a few assumptions were on-going during the Enlightenment. In particular there was a fundamental
divide between philosophers like Descartes and Locke who emphasized the duality of humans (the
physical body that is finite and separate from the immortal soul) and Spinoza who repudiated dualism,

15

argued the deity was nature itself, and rejected particular religious doctrines because they were rooted
in prophecy as opposed to reason.
We would not care so much about these debates today had they not ushered in two remarkable
transformations that divide the pre-modern from the modern world: the Industrial Revolution and the
nation-state system.
The Industrial Revolution unleashed sustained technological progress focused particularly on
manufacturing, ultimately raising the standard of living for most of the population of the world. Mokyr
(2002, 2009) makes a compelling case for the view that part and parcel of the Enlightenment was the
Industrial Enlightenment. This was a movement rooted in the democracy of invention and scientific
investigation, the idea that mere mechanics and rude laborers, rank and file factory workers, could
contribute to the general improvement in knowledge concerning nature’s laws and how these laws
might best be applied in the world of industry. In England in particular the existence of a patent law
empowered even the common person to make public his or her improvements in production methods,
the reward being a temporary monopoly over the patented process or machine. The planners of the
Crystal Palace Exhibition grasped this idea with their proposal for shilling days, designed for the masses,
the aim being to educate the average citizen about the workings of machinery, encouraging them to
invent themselves, thereby promoting their ascent from rags to riches.
In short the Industrial Enlightenment opened up a new road to wealth and fame for the great mass
of humanity, not the road taken so often in the past by those born poor – mastering violence and
warfare, becoming a powerful warlord, perhaps even an Emperor – garnering wealth and notoriety by
becoming an inventor, maybe even a captain of industry.
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While the implication of the Enlightenment program for promoting science and technological
knowledge was and is not hard to grasp - education (particularly technical learning) should be a priority
– the political agenda is less clear. How is the voice of the masses to influence political economy, more
broadly policy making in general, particularly over decisions of war and peace that had been reserved to
kings and Emperors whose interests were often dynastic and personal?
Three major theories of how to revolutionize politics emerged out of the debates of the
Enlightenment period. 11 The first is classical liberalism (the Moderate Enlightenment) committed to
relatively unfettered market outcomes, the protection of private property (including intellectual
property through copyright and patents), and a minimalist approach to State intervention. This agenda
was supposedly rooted in natural law (“life, liberty and the pursuit of happiness”). In principle it
recognized the fact that power corrupts, that no one is an angel by nature. Therefore it came down
heavily on checks and balances in the political arena coupled with empowering the voice of the popular
opinion through the agency of a free press. At the practical level this approach glorified political
gradualism, the slow expansion of the democratic franchise as education spreads among the masses,
individual initiative and freedom of religion. This is the basic model of nation-state branding advanced
by the British and celebrated by Prince Albert in his famous speech.
A second wing of the Enlightenment – the Radical Enlightenment that became politically prominent
during the early phase of the French Revolution before the Terror – called for equality, secularism and
comprehensive representative democracy. It can be succinctly summarized (albeit oversimplified) in the
following quote from Diderot:
“Man will never be free until the last king is strangled with the entrails of the last priest.”
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Because obtaining equality was an immediate goal, not an ultimate goal, of the Radical Enlightenment,
political leaders versed in this approach to nation-state building were fully prepared to interfere in
markets with the aim of securing a “just” price. An example is the “maximum” price for bread set during
the Revolution.
A third outgrowth of Enlightenment debate was the Counter-Enlightenment originally espoused by
Rousseau in his theory of Social Contract, an expression of organic national unity. Here the idea was
creating national homogeneity. Transforming individual abilities and motivations through propaganda in
order to fashion a standardized national citizen superior to other nationalities was integral to this
approach. in short it was the antithesis of Moderate Enlightenment individualism. Robespierre, architect
of the Terror that defaced the French Revolution expressed this notion bluntly and clearly:
“The French people seem to outstripped the rest of humanity by two thousand years; one might be
tempted to regard them, living amongst them, as a different species.”
This line of thought ultimately ushered in Communism and Fascism in the 20th century. Supposedly
rooted in science (e.g.: Marxism in the case of Communism; Eugenics and Social Darwinism in the case
of Nazism), the key to these experiments in nation-state branding is that they organized the state
around a single national religion. Like most religions worldwide their principles were hashed out in tiny
elite bodies (e.g.: the Central Committee of the Communist Party); and like many religions they fell
under the domination of charismatic leaders who took on the role of anointed prophet. For instance
Stalin became the prophet espousing “Socialism in One Country;” Chairman Mao became the Great
Helmsman, author of the Little Red Book, proponent of utopian “Communism with Chinese
characteristics.”
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Let me illustrate some of these points about variants of nation-state creation and recreation by
characterizing five concrete cases of nation-states in terms of a simple (albeit a highly oversimplified)
schematic: Great Britain, Germany, Yugoslavia, Japan and China. Consider Table 2 [Table 2 about here] ]
(given the rapid movement of France from one phase to the next – from Radical Enlightenment to
Counter-Enlightenment under the Terror and Napoleon to Moderate Enlightenment – no attempt is
made to describe it’s path in the table). I hope this table convinces the reader of a number of points:
that nation-state branding is not constant; to some degree the branding of a nation-state reflects the
branding of other nation-states (by defining a group of ideological Other states and at the same time
ideological allies); that nation-states emerge through a combination of civil and international warfare;
and that nation-state ideological branding is politically contested, both domestically and internationally.
If violence goes hand in hand with the establishing of nation-state branding, why does establishing
nation-states ultimately, but not immediately reduce domestic violence? The key is the agenda of
improving the economic and political circumstances of the masses and enhancing their participation in
the creation of technological innovation: creating infrastructure opens up opportunities for the masses.
In states – but not nation-states -rulers typically restrict the use of their fiscal resources to satisfying the
demands of elites, not the masses, and to military glory that bolsters the reputations and power of their
dynasties. The welfare of the masses is typically left to local elites who are mainly concerned with their
own self interest, not that of the masses, for instance peasants, over who they dominate. As often as
not these local elites resist the fiscal demands of state leaders – emperors or kings for instance –
because their allegiance is primarily to themselves and to managing and policing the localities they
control. Creating nation-states changes all this. Consider Tables 3-6 [Tables 3, 4, 5 and 6 about here]. As
can be seen a distinctive feature of the nation-state is the promotion of infrastructure that potentially
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benefits all, elite and non-elite. In turn this lays this basis for industrialization, the exploitation of science
and technology central to the Industrial Enlightenment.
To appreciate the importance of this agenda it is useful to introduce a simple analytical
framework. The framework makes a basic distinction between augmenting the factors of production –
improving their quality through long streams of invention and innovation – and total factor productivity
growth due to disembodied technological progress. 12 The idea is that improving infrastructure directly
or indirectly promotes augmentation of the factors of production. It may also – depending on the
political and economic incentives created by nation-state branding – enhance disembodied
technological progress.
I characterize augmentation for each of the factors of production as follows: land is augmented
through fertilization, irrigation, and selection and/or hybridization of seed varieties and domesticated
animals used in farming; capital is improved through the embodying of technical advances in its
construction; and labor is augmented by increases in hours worked and/or improvements in the
efficiency of each hour worked. Employing formal algebra I define augmented land as:

[1]

La* = (qLa) La

where La* is augmented land, qLa is land quality (taking into account biological inventions and
enrichment through irrigation and fertilization embodied in it), and La is land area (in acres). Again, I
define augmented capital as:

[2]

K* = (qK)K

where K* is augmented capital, qK is capital quality (the proxy I envision here is the average age of
capital, its vintage), and K is the capital stock. Finally I define augmented labor L* as:
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[3]

L* = h e(h) W

Where L* is augmented labor, h represents average hours worked per worker, e(h) is the efficiency of
each hour worked, and W represents the number of workers. With these augmented factors of
production I write a simple multiplicative Cobb-Douglas production function:

[4]

Q = A (K*)α(L*)β(La*)[1-(α+β)]

where A is the index of total factor productivity (reflecting the introduction of general purpose
technologies that are conceptual and are applied in a wide variety of applications and economies of
scale like those realized with mass production methods of production) and the exponents for each
augmented factor of production are the shares of the augmented factor in total income. Reconfiguring
the equation in terms of growth rates for A and for each augmented factor or production yields the
following equation for growth rates - the growth rate of each variable x is g(x) – relating growth in
output to growth in total factor productivity and growth in the augmented factors of production,
namely:

[5]

g(Q) = g(A) + α g(K*) + β g(L*) + [1-(α+β)] g(La*).

Based on this decomposition we can analyze the impact on each factor of production and on total factor
productivity growth in terms of investment in infrastructure and the incentives created by each type of
nation-state branding.
First consider labor: as we have seen it can be augmented by increasing hours worked and by
improving the efficiency of each hour worked. Improving transportation infrastructure opens up
opportunities for carrying on trade – and specialization – encouraging workers to work longer and
harder in market oriented economies. Improving public health, enhancing the stamina of each worker,
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drives up efficiency per hour worked. Expanding educational opportunities also augments efficiency:
workers have better basic skills, and are able to acquire new skills more rapidly if they have been
schooled, ideally yielding a literate worker who is able to make numerical calculations. Under
Communism, collectivization of agriculture under the guidance of hard-driving cadres is supposed to
drive up hours worked; mass education is supposed to improve their abstract reasoning skills.
What are capital accumulation and the augmentation of capital? In the case of Communism the
rate of capital accumulation is high – under a typical command and control regime targets on the
production of capital goods were set high, while targets set for consumer goods were set low – but the
rate of introduction of new higher quality capital is low. The problem lies in the lack of incentives to turn
out high quality capital. Under market oriented consumption and market oriented capital formation
innovators who improve the quality of capital have a strong incentive to bring their inventions to
market. This is particularly the case when a private property oriented patent system offers them shortrun protection from imitators. One application of this principle is to infrastructure capital. Under central
planning politics and corruption – rather than competitive bidding based on price and quality – is a
major problem, diminishing the quality of dams, hydroelectric systems and ports. Similar arguments
apply to land quality: to the introduction of new seed varieties and novel crops; to the construction of
irrigation ditches and rural roads. Meeting mandated quotas takes precedent over competition in the
twin dimensions of price and quality.
Most important, however, is total factor productivity growth. This reflects technological
improvement and advances in practical knowledge; scale economies internal to firms (mass production)
and external to firms (geographic concentration in manufacturing reduces costs of energy, raw
materials, and manufactured inputs); and shifts in the composition of employment, moving labor from
low productivity sectors like farming and forestry to high productivity sectors like iron and steel,
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chemicals, and machinery production. Absent intense competition in the world of ideas, CounterEnlightenment regimes face an immense barrier. The biggest difference between the Communist
countries and their capitalist competitors lies in the speed of technological advance and innovation.
Relying on bureaucrats and politicians, safe in their positions of power, to make planning decisions
rather than engineers and entrepreneurs taking on risk in the hope of future reward is not a recipe for
innovation as the Communist countries have found to their chagrin.
With these points in mind we can see why nationalism, successful nation-state creation, reduces
violence. Consider the Leviathan. In nation-states as opposed to states with multiple nations living under
them the focus is on reducing violence in all ranks of society, not just among the elite. In states with
multiple nationalities central regimes often stabilize their power by practicing divide and rule, letting
“barbarians fight barbarians” as it were. For instance in the Austro-Hungarian dual monarchy around
1910 the distribution of nationalities in the Austrian part of the monarchy was: 35.6% German, 23%
Czech-Moravian, Slovak; 17.8% Polish; 12.6% Ruthenian; 4.5% Slovenian; 2.8% Serbo-Croatian; 2.8%
Italian; and less than 1% Rumanian and Magyr. In the Hungarian sector the proportions were: 54.5%
Magyar; 16.1% Rumanian; 10.7% Slovak; 10.4% German; 2.5% Serb; 2.5% Ruthenian; 1.1% Croat; and
2.2% others. 13 The Germans dominated Austria but were not a majority; the Magyars dominated
Hungary but were not a majority. Had the Austrian section been all German, and the Hungarian section
all Magyar the dual monarchy would have collapsed much earlier than in did, toward the end of World
War I. The Habsburg monarchy allowed German elites to push around minorities in their zone, and
Magyar landed elites to exploit other nationalities in their zone. The key was keeping elites relatively
docile.
Second consider commerce whether taking the form of the invisible hand of price or the
bartering that goes on in the black markets operating under command and control. It should not be
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described as gentle. Competition is brutal; entrepreneurs and inventors aggressive in their desire to
prevail. Why do we have heated wars between competing technologies (e.g.: alternating current versus
direct current; Blu-Ray against High Definition; Beta against VHS; Apple versus IBM/Microsoft)? Why are
patent fights so bitter? The fact is the process of innovation is a Schumpeterian struggle in which
creative destruction is visited on losers. One can make a plausible case for the view that aggression is
simply be rechanneled from domestic warfare and violence into the realm of markets.
Third consider feminization. Feminization has been accompanied by the growing impact of
women in the education sector (as both consumers and producers) and growing penetration into wage
employment. Time use has been restructured to accommodate this shift, the proportion of family time
devoted to the market increasing at the expense of time devoted to leisure and home product. In so far
as the nation-state intensifies the creation of infrastructure for all regions of the territory it controls it
encourages females to work more, improving their relative bargaining position within marriage.
Fourth consider the expanding circle. Surely it is easier to achieve this in nation-states
committed to some form of branding, than in states with multiple nationalities and a shallow
commitment to improving the lot of the masses. A study of France in the 19th century showed that the
dropping the cost of transport with railroad construction broke down the isolation of rural communities,
leading to a spread in the usage of French (as opposed to Patois) and the transformation of peasants
into French citizens (cf. Table 4). 14
Finally nation-states are committed to educate all citizens, not just elites, in principle pushing
mass education (particularly in technical fields), thereby oiling the machinery of the escalator of reason
for both elites and non-elites alike.
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That nationalism intensifies - deepens within the body politic - the expanding circle and
education stems from the fact that nationalism incorporates elements of proto-nationalism under its
umbrella. It is easier to identify with another member of the same nation-state if you share religion and
cuisine; it is easier to promote literacy among a population if the citizenry speaks a common language
that gets incorporated in a written language that all nationals use in communication.
In short the spread of nation-states at the expense of states with multiple nationalities has
reduced domestic violence rates. It is done so first and foremost by taking seriously the interests, talents
and dreams of the masses. It works through the Leviathan effect; it directs aggression away from
violence towards economic competition by expanding the range of opportunities available to the
common person; it breaks down regional differences between proto-national sub-groups through
nation-state branding; and it improves the level of reasoning capacity for the masses. But it is possible
this has simply rechanneled domestic violence into interstate warfare between states who consider
each other to be the Other, to offer a different variant of nation-state branding for instance. Is short, has
international violence expanded as domestic violence has plummeted?

V

Lethality at Lower Prices
No.
To appreciate this point and to compare the nature of interstate warfare under a system of states, a

system of nation-states, and a mixed system of nation-states coexisting with states it is useful to begin
by laying a simple analytical equation describing the potential of a state to exert military force at its
enemies:

[6]

M = (mY)/pmf = (myP)/ pmf
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Where m is the rate that income is converted into military purposes (including the direct costs of
arming military personnel and the opportunity cost of withdrawing population from the civilian labor
force), Y is total income for a nation or sub-national group, y is its per capita income and pmf is the
relative price of exerting military force.
Let us take up each component of the equation in order, commencing with the conversion rate m.
One can make out a good case that nationalism raises the rate, or rather has the potential to raise the
rate. The reason is that while nationalism provides benefits to the masses, it also imposes obligations,
one of which is mandatory conscription in the armed forces.
The rise in the average standard of living y also has the potential to raise military potential simply
because the per capita real taxation base tends to rise with the standard of living. One of the main
reasons why Great Britain was successful in the “second hundred years wars against France” (1700 to
1815) is the rise in British per capita income (the creation of financial infrastructure, specifically the Bank
of England, helped as well).
Treatment of the variable P is more complicated. In cases where a single nation-state is created by
merging smaller states – Germany and Japan for instance – the total population that can be marshaled
in a military effort rises. On the other hand, when nation-states are carved out of portions of larger
state(s), like Yugoslavia, the capacity of the nation-state to aggrandize war making resources falls. This is
the small state problem.
The creation of Yugoslavia, its survival as a nation-state for a considerable length of time, and its
ultimate demise as a state illustrates the point. Yugoslavia was basically created out of the Paris Peace
conference by merging one small state Serbia with national groups that were originally part of a state,
the Austro-Hungarian Empire. Serbia chose to not go its own way but rather merge because it feared
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that other larger powers might attack it, for instance the Soviet Union, Germany, Greece, Bulgaria, and
so forth. Joining a weak nation-state dominated by a Serbian king seemed to offer the security of
numbers. After Tito’s break with Stalin in the late 1950s, Yugoslavia feared invasion by the Soviet Union
and its Warsaw Pact allies. With the demise of the Soviet Union and Communism in Eastern Europe
smaller states like Serbia and Croatia could function on their own as they less concerned about hostile
invasion. Had Titoism and “self management” been more successful as an nation-state branding strategy
for Yugoslavia – yielding higher rates of per capita income growth than actually occurred in postwar
Yugoslavia - the country might well have held together. Absent the military threat and given the
economic plight of the country, however, the centripetal forces of proto-nationalism within the various
regions of the country blew it apart, unleashing civil war and violence that ultimately subsided.
Now let us turn to the most important of the variables pmf. It is the thrust of this section of the paper
that productivity growth in the field of warfare unleashed by the Industrial Enlightenment has
dramatically reduced the relative price of lethality. In effect, the relative prices faced by the military
sector and by the civilian sector of a nation-state economy were fundamentally revamped: the terms of
trade between the two sectors was been completely refashioned in the course of the 19th and 20th
centuries. The result is that the nature of warfare has completely changed; the importance of the
mechanization of war brought on by technological progress increasingly overshadowing the importance
of physical violence, comradeship, glory and displays of bravery once fundamental to war. As a result
economic competition in the international arena has steadily displaced warfare.
To document this point I draw from American economic history. I do so mainly because the
historical statistics of the United States are unusually detailed. 15
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I start by considering the evolution of muskets and rifles in the American Harpers Ferry Armory
in the period 1800 to 1860 and the evolution of the machine gun from its origins in designs developed
during the Civil War in the United States to the Kalashnikov AK-47 developed in the Soviet Union in the
late 1940s. To do so we must differentiate between the theoretical lethality of guns and their
operational lethality in conditions of warfare. We turn to this task in the next section.

V.A

Lethality and Dispersion
In developing a metric for estimating the quality of weapons I use employ the distinction

developed by Dupuy (1940), namely between the theoretical lethality of a weapon and the dispersion
pattern of warfare stemming from improvements in the quality of the weapons themselves and the
quality of equipment used in the transport of troops and the quality of the means of communications
employed in coordinating their use. It is useful to give a sample of Dupuy’s estimates for the theoretical
lethality of various weapons (the theoretical lethality index TLI) which he divides by the dispersion
pattern of warfare to arrive at a measure of the operational lethality (the operational lethality index,
OLI) of each type of weapon in Table 3. Noteworthy in Panels B and C are: (1) the theoretical lethality of
weapons has increased dramatically during the 19th and 20th centuries; (2) equally impressive is the
increase in the dispersion pattern of warfare, the capacity of troops to occupy and control militarily
territory (note the dramatic increase in the number of square meters per soldier illustrated in a
comparison of the Napoleonic Wars and World War II); (3) hence there is a growing divergence between
the theoretical lethality index of an individual weapon and its operational lethality index; and (4) a
definite tendency of weapons to experience technological obsolescence in the sense that the
operational lethality of a weapon like the late 19th century rifle declines over time as more advanced
weapons come on-stream in the 20th century.
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That the price of lethality has fallen relative to the general price level is largely based on using
data for the United States which breaks the analysis into chronological periods: the period prior and
leading up to the Civil War, 1800-1861; and the period thereafter, 1862-2000. My focus in mainly on the
United States for two reasons: the availability of a wide range of data dating from 1800; the fact that the
Civil War was a transitional war, not a modern industrial war in the fullest sense of the world but at the
same time not a pre-industrial conflict like the Napoleonic Wars. Before the Civil War, technological
progress in the manufacture of firearms largely stemmed from a steady stream of minor inventions
embodied in the quality of arms produced and from applications of the American system of
manufactures. After the Civil War, mass production, improvements in scientific knowledge especially in
chemistry and electrical engineering relentlessly drove down the price of lethality.
To give some concreteness to the discussion of firearm quality it is useful to consider four guns:
the French Charleville/Springfield 1795 muskets used in the late 18th century (the Springfield 1795 gun
was largely modelled on the Charleville 1763 gun used by many Americans during the Revolutionary
War); the Springfield Model 1840 rifle musket that was used during the decade of the 1850s and during
the Civil War itself; the M1 Garand semi-automatic rifle developed by the US Army in the 1920s; and the
AK-47 Kalashnikov put into mass production in the Soviet Union after World War II. The first two guns
are typical examples of early industrial warfare, the last two of industrial mass production warfare
embodying simplified designs for ease of manufacture. Selected characteristics of the guns appear in the
following chart:

French
Charleville,
Characteristic

Springfield 1795

Springfield
Model 1840
Rifled Musket
(1850-1865)
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M1 Garand
semi-automatic

Kalashnikov AK47

rifle

fully automatic

Weight

10 lbs.

8.4 lbs.

9.5 – 10.2 lbs.

8.4 lbs.

Rate of fire

2 -3 rounds/min

2–3
rounds/min

40 – 50 rounds
a minute
(trained soldier)

600 rounds/min
(untrained
soldier)

Action

Flinklock

Percussion cap

Gas operated
rotating bolt

Feed system

Muzzle loaded

Muzzle loaded

8 – round en
bloc clip

10 – 75 round
detachable box

Caliber/cartridge
size

.69 in.

.69 in.

7.62 × 63 mm.

7.62 × 39 mm.

(.625 in. ball)

(.65 in. minié
ball)

Effective range

50 – 75 yds.

100 – 400 yds.

440 yds.

300 – 400 yds.

Muzzle velocity

1,500 ft./sec.

954 ft./sec.

2,800 ft./sec.

2,395 ft./sec.

Efficiency (foot
pounds of muzzle
energy per grain
of propellant)

9.0 – 11.6

20.6

Not estimated

Not estimated

Recoil due to
bullet velocity

8.83 ft./sec.

9.36 ft./sec.

2.7 lb./sec.

Not estimated
(minimal)

Accuracy

Low (mainly
used in volley
fire)

High (trained
soldier)

High (trained
soldier)

Low (mainly used
in volley fire)

Moderate (use
of minié bullet
reduced fouling)

Not estimated

Easy 16

Cleaning

Difficult [4]
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Gas operated
rotating bolt

Danger in usage

High (might
explode)

Low

Low

Low

The chart makes clear that increase in lethality over time derives from a wide variety of weapon
characteristics. From an economist’s perspective the ideal approach to estimating the relative price of a
firearm begs for a hedonic price analysis; this is not something easily accomplished. Instead what I do
here is use the theoretical lethality level of the various weapons as a gauge of weapon quality.
Panel A of Table 7 shows how weapon lethality has soared without significantly driving up unit
costs. [Table 7 about here] Combining various 2010 price quotations in US dollars for an AK-47 fully
automatic assault rifle with the David-Solar price index for the United States given in Volume C of Carter
et all (2006) I project backward to estimate the hypothetical price for the weapon in the period 1816-25
under the assumption that it could be purchased in that era. 17 I do this under a number of scenarios
concerning the price of an AK-47 in 2010. A price of around $200 is most reasonable. 18 Given the likely
level of the theoretical lethality index for an AK-47 – I actually use an estimate for a World War II
machine gun that probably had a lower level of lethality than an AK-47 to make the calculations – I
compute the ratio of the price of a unit of lethality technically possible after World War II to the price of
a unit of lethality that was technically possible in the decade 1816-25. The implied ratios imply
substantial gain in the relative price of lethality over time.
Most of the reduction in the relative price of a unit of lethality took place after the Civil War in
the United States. To establish this I will show – exploiting data on the prices of muskets and musket
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rifles produced at Harpers Ferry Armory over the period 1800 to 1858 given in Appendix Table 1 in Smith
(1977) – that the drop in the relative price of quality adjusted muskets was very gradual during that era.
During this period in the United States applications of the system of manufactures coupled with
a slow moving yet steadily moving stream of quality improvements in individual muskets and riles
pioneered at the Springfield and Harpers Ferry Armoires increased firearm lethality without appreciably
driving up unit costs. Examples of the system of manufactures include the modularity principle, the
assembling standardized interchangeable parts turned out with machine tools like lathes and milling
machines into standardized manufacture products. Examples of the latter are modifications of
inventions pioneered in Europe (especially France). What were not evident during this period were the
major advances in steel-making stemming from a combination of technical advances in chemistry and
scale economies that yielded impressive declines in the relative price of steel. In turn falling costs of
steel dramatically cut the costs of manufacturing guns during the late 19th and 20th centuries.
Our story begins with Thomas Jefferson. As Minister to France between 1785 and 1789,
Jefferson deepened his knowledge of French and British innovations stemming from the practical
application of science. In 1785, in Paris, he visited the workshop of Honoré Blanc, a military blacksmith
working in an experimental workshop that was attempting to substitute interchangeable parts for craft
manufacture. Blanc’s job was developing a novel method of turning out muskets in a standardized
fashion. Enjoying the support of the French artillery service interested in reducing the costs of
manufacturing flintlock muskets, Blanc was assembling flintlock mechanisms, drawing components –
tumblers, cocks, screws, and springs – out of bins each devoted to one component. What impressed
Jefferson was the principle of modular assembly: creating large volumes of interchangeable parts that
later on would be fit together, reducing costs through scientifically informed engineering while
simultaneously enforcing product standards. Before returning to the United States, Jefferson shipped a
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bundle of gunlocks to the newly founded republic; arriving home he became a fervent advocate for the
employ of interchangeable parts in the manufacture of small arms. Indeed soon after Jefferson’s return,
the army’s Ordnance Department underwrote the application of Blanc’s principles in its Springfield and
Harpers Ferry arsenals. 18
As for technical breakthroughs largely independent of the American system of manufactures
one should include experiments in creating a breech loading firearm as opposed to a muzzle loaded
firearm, the introduction of the percussion cap as a substitute for the flintlock, and the use of the minié
bullet that reduced fouling especially in rifled barrels. An additional invention was the Spencer carbine
that employed a seven round magazine allowing a member of the Union cavalry to outshoot his
Confederate opponent (getting off seven shots in the time a musket using Confederate could get off
two). 19
In the long run, advances in the application of the American system of manufactures that was to
yield the important gains for weapons production. It set the stage for the mass production of weapons
using standardized interchangeable parts turned out by specialist industrial workers employing machine
tools. 20 The first fully manufactured gun assembled by interchangeable parts was produced at the
Springfield Armory in 1844 and in 1845 at Harpers Ferry: this was the US Model 1842 percussion
musket. Earlier experiments aimed at reducing all steps in production to only those based on
manufacturing standardized parts, most notable were those carried out by John H. Hall who introduced
cutting machines that even young boys could operate during the 1810s and 1820s. 21 Nash patented a
lathe for turning out musket barrels in 1818; Blanchard created a lathe for turning out gun stocks;
indeed, he invented thirteen different woodworking machines to make gunstocks. Between 1845 and
1854 twenty five structures were built at Harpers Ferry, many designed specifically to house machine
tools used in interchangeable parts production. These included a two-story boring mill; a forging and
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smith’s shop; a grinding mill; and a stocking and machine shop. 22 A complete catalogue displaying
pictures of the machine tools employed at the two arsenals, Springfield and Harpers Ferry that
operating under the control of the US Army Ordnance Department after the War of 1812, is given in
Benton (1970). In sum, much of the advance in the quality of weaponry manufactured in the United
States to the specification of the US Army stemmed from intensification in the application of the
American System of Manufactures and inventions in the machine tool sector.
The implications of these advances in manufacturing for the relative price of quality adjusted
manufacture can be gauged by adjusting figures on the nominal cost of producing muskets at Harpers
Ferry for the quality of weapons produced there and by deflating the resulting nominal figures by the
David-Solar consumer price index. To estimate the improvement in the quality of the firearms, I
assumed the gain in lethality took place continuously between 1802 and 1858. This series is graphically
represented in Chart 1.
Several points flowing from the discussion in this section are interesting. First, massive declines
in the real price of lethality occurred between the early 18th century and the late 20th century. The
second is that most of this decline must have happened after 1865 when mass production emerged out
of the American system of manufactures that extended standardization/interchangeable parts principles
into the design of assembly line production took hold. Coupled with scientific knowledge that was
increasingly brought to bear in improving the quality of machinery and reorganize the nature of
production - and especially when advances in iron and steel manufacturing dramatically reduced the
real price of iron and steel bars and plate – mass production revolutionized the manufacture of military
equipment. 23

V.B

Mass Production and Disembodied Technological Change
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During the 19th century, improvements in the design of ships and railroads and applications of
electricity to communications – most notably the telegraph – dramatically cut the real price of
transporting goods and coordinating production. This development has been widely discussed in the
literature and is evident here, albeit incompletely, with Chart 2 and Panels A and B of Table 8 [Chart 2
and Table 8 about here]. 24 As more modes of transportation burst into the competitive fray in the 20th
century – airplanes, trucks and buses employing the internal combustion engine for instance – transport
costs continued to plummet and quality, measured by speed, improved. The same held for
communications: radio, television, the telephone, more recently the Internet increasing speed of
transmitting information while at the same time reducing real costs. In the case of communications, the
importance of disembodied technical change due to advances in knowledge about electricity loomed
large.
`The fall in the real price of transporting goods and sending information promoted scale
economies in production and distribution. Some of these savings were internal to firms – the reach of
markets expanded encouraging firms to ramp up production that hitherto had been too expensive to
tap; but most were external to firms, taking the form of geographical scale economies due to
concentration of specific industries in specific regions. For instance in the latter half of the 19th century
an industrial belt stretching from Pennsylvania through Ohio and the Northeast of the United States into
southern Ontario arose because industries concentrated in specific locales (perhaps due to historical
accident) that were near other locales specializing in related fields of manufacturing. A good example of
such a regional center is Pittsburgh that evolved from “Iron City” into “Steel City” during the latter half
of the 19th century. It should be noted that clustering of populations in nascent industrial belts increased
the demand for transportation linking expanding conurbations to one another, encouraging boosters of
freshly arisen cities to offer low business taxes, later on low electricity rates.
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Technological advance in the iron and steel sector was crucial because iron and steel was widely
used in the construction of transport equipment – railroads and steamships for instance – and in the
manufacture of machines that built transportation equipment, in particular machine tools. With the
decline in the price of steel in particular, the real cost of employing and expanding on the reach of the
American system of manufactures in production plummeted.
Again decline in the real costs of producing iron and steel is well known and need not be
recounted here. 25 The key advances were pioneered by Henry Bessemer in the 1850s (the Bessemer
converter reduced the cost of producing steel which had hitherto been produced by heating wrought
iron in the presence of carbon thereby adding carbon into the mix to generate “blister steel”); Charles
William Siemens, trained in science, developed the open hearth process during the 1860s that vastly
increased the level of heat that could be used to melt iron (a major reason for the expansion of heating
capacity was recycling gases that had been wasted in iron and steel making before); and, Sidney Gilchrist
Thomas who applied his knowledge of chemistry to develop a method of eliminating phosphorus from
pig iron in the late 1870s that expanded the diversity of iron ores that could be economically processed
into iron and steel products. It is important to keep in mind that as in many other fields of industry,
scientific knowledge was becoming increasingly important in promoting cost reducing technological
progress in the iron and steel sector in the latter half of the 19th century.
This point is demonstrated for the United States in Chart 3 [Chart 3 about here]. 26 The real price
of iron and steel products fell sharply, relative to the general price level, relative to the costs of coal one
of the key inputs into production. For the United Kingdom, the dominant producer of iron and steel
products prior to the 1870s, the story is a bit more complicated. The United Kingdom was a major
exporter of coal, and as real prices for coal increased in the period 1880 to 1936 so did the prices of
common bar iron in the country. Still, relative to coal prices, the price of Scottish pig iron did decline
36

due to technical advances in the industry. Of course the problem was that the real price of coal was
sharply increasing in the United Kingdom.
The period from 1870 to 1900 is justifiably called the Age of Steel. More and more steel was
replacing iron in the manufacture of buildings, bridges, railroads and ships. And – not surprisingly given
the fact that steel was less likely to break under stress than was the case with iron – into the
manufacture of firearms. For instance Benton (1970 reprint of 1878 original: page 165) reports as
follows:

“Since 1873 all small arm barrels have been made of decarbonized (sic) steel (Bessemer) and
about one in six hundred only have been found to burst in proof.”

As steel prices fell, steel became competitive with iron in the manufacture of weapons. In turn the
quality of weapons at any given price was increased, simply because they were less likely to be revealed
faulty when tested and/or used in combat, less likely to require extensive repair before being added to
battlefield ready stocks of weapons.
Troops need to be moved to arrive at battlefields. Supplies – ammunition, food, clothing, and
medical assistance – need to be brought to them. To expand dispersion on the battlefield, to support
their movement and to sustain large bodies of troops in the field, communications become crucial.
Declining costs of transport and communications, brought on partly be falling real costs of producing
steel, partly by advances in scientific knowledge, partly by scale economies internal to firms - mass
production using assembly lines – reduced the relative price of exerting military force pmf. So did falling
prices for firearms. By the turn of the 20th century the relative price of exerting military force had
dropped tremendously. It is difficult to put a precise estimate on this because one needs to weight
together the real price of transport, the real price of communications, and the real price of military
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equipment including ammunition. In doing so one would like to avoid simply taking the sum of real
price declines in each sector as price declines in one generate price declines in the others. For instance
declines in transport and communications tended to promote declines in iron and steel prices (by driving
down the costs of getting ores to blast furnaces) that in turn promoted declines in the cost of
constructing transport equipment. The carnage of World War I is not surprising in light of the decline in
the relative price of exerting military force that took place during the late 19th century.27

V.C

The Red Queen
The Red Queen principle is simple: you have to run fast just to stay in place. There is no better

illustration of this then military competition. Beginning with World War I this principle increasing
loomed over field of international geopolitics.
The reason lies in the logic of equation #6, namely:

M = (mY)/pmf = (myP)/ pmf
the potential of an individual country to exert military force depends on economic size (the product of
its per capita income and population size) and the relative price of exerting military force. As the cost of
equipping and transporting an individual soldier fell it became possible for the relative sizes of armies
and navies – later on air forces – to attain heights never imagined in past wars including the Napoleonic
Wars that ravaged Europe for over fifteen years. For the countries of Europe (including Russia), North
America, and Japan that embraced heavy industrialization by the late 19th century the potential to carry
on a sustained “Total War” that punished both armed forces and civilians alike expanded with
remarkable force.
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Out of this state of affairs emerged a remarkable paradox: the unit cost of exerting military force
fell; at the same time the cumulative cost of carrying on warfare for an major industrial economy
actually escalated since larger and larger military organizations could be funded and longer conflicts
could be sustained before economic collapse, not only larger in absolute terms, but also in relative
terms. Consider the United Kingdom, France, Germany and Italy. Over most of the period 1860 – 2000
the proportion of their populations serving as military personnel fell short of 15 persons per members of
their national 1,000 populations. In the case of Germany and France that fought a brief war in 18701871 the ratios rose somewhat (in the case of France the ratio rose from 12.7 for the 1860s to 14.7 per
1,000 for the 1870s; in the case of Germany the ratio was 11.8 in the 1870s, dropping to 10.5 in the
1880s). By comparison the ratios for 1915-1920 were as follows: the United Kingdom, 69.2; France,
103.2; Germany, 55.9; and Italy 68.3. In the period 1940-45, the ratios rose even more dramatically for
the two countries that fought the longest: the ratio for the United Kingdom was 71.2; the ratio for
Germany was 85.5. 28 Moreover these estimates understate the actual burden imposed on the civilian
economy by the military economy: for every soldier in the field, workers in the homeland were spewing
out weapons and foodstuffs to support that soldier. On the heels of the “Age of Steel” World War I
ushered in a new era, the era of “total war.”
The lethality of weapons has increased dramatically, especially in the period after 1870. Older
weapons become obsolete at an increasingly fast pace. This point is underscored by the decline in the
operational lethality of weapons used in an earlier war that are stored up for use in a subsequent
conflict, for instance rifles used in World War I that are recycled for use in World War II. The problem
with storing them up is that they quickly that they lose their operational lethality for future wars. In
other words compared to what is then available they become obsolete. With the acceleration in lethality
of weapons the relevant length of the period before they become completely obsolete shrinks. In an era
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in which another total war is possible the incentive of military organizations in the great powers – those
enjoying relatively large national incomes and relatively low unit costs of exerting military force – is to
accelerate their research and development aimed at producing new weapons and weapon delivery
systems. In an era in which the internal combustion engine was revolutionizing transport on land and in
the air this meant turning out prototypes for combat aircraft, for bombers; creating prototypes for
aircraft carriers and destroyers; creating prototypes for tanks; and developing new firearms. For
example the United States Army began developing the M1 Garand semi-automatic rifle in the early
1920s. Ironically restrictions on the volume of battleships, bombers and other military equipment
arrived at in the Peace of Paris in 1919 and in the Washington Conference of 1922 actually stimulated
experimentation in armaments manufacture as great powers scrambled to find ways to work within the
restrictions that they imposed on one another.
But this raises the problem of what to do with the older arms that are likely to become
increasing obsolete as research and development in military matters intensifies amongst the great
powers. Historically before the advent of total war the primary determinant of the speed at which new
firepower was improved, and its unit costs reduced, was the frequency of warfare itself. As shown for
pre-industrial wars by Hoffman (1998) the more frequent conflicts are between countries within a
region, the greater is the pressure to drive down the relative price of military hardware through
research and development. Since European states were prone to fight each other after they emerged
out of the decentralized political units of the late Middle Ages it was in Europe that the relative price of
quality adjusted firepower fell the fastest. Wars being frequent and the pace of technological change in
weapons production modest, weapons used in one war could be recycled for use in the next. This trend
changed with the era of total war since the number of weapons produced to fight the conflict were very
large and had to be stockpiled or simply scrapped after the war ended as the number of military
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personnel plummeted. However as noted earlier, many of these stockpiled weapons were likely to
become obsolete in the near future.
Complicating the problem of weapons going obsolete is the disparity between the evolution of
weapons and the evolution of military strategy. There are many instances when battlefield tactics do not
keep up with the quality of weapons that can and are employed in a conflict: the weapons have not
been tested on the field of conflict; and military commanders tend to develop their tactics for future
wars on the basis of the last war they were involved in, one exclusively using earlier weapons, not the
latest available. The result is that many weapons may be used incorrectly, say as artillery weapons
rather than weapons designed to advance an infantry position. This was the case with the early machine
guns, the Gatling and later the Maxim gun, which were first employed as components of the artillery
rather than as guns which could be effectively used in infantry assault, or to hold defensive positions
against an infantry assault. 29 Another good example is the submarine which had a bad reputation for
years before an effective usage could be found for it. While the particular weapon may have a bad
reputation in one country it does not necessarily have a bad reputation in other countries. As a result
once a war between countries breaks out, a nation’s military may find itself at considerable
disadvantage relative to its enemy, thereby being forced to “run much faster than expected” to catch
up, closing the gap, ideally matching or surpassing the lethality of the opponent’s weaponry. It is hardly
surprising to observe that periods of sustained warfare are periods when research and development of
new weapons is the most intense.
Applied to warfare the Red Queen principle suggests that technological progress in war making
material tends to outstrip technological progress in other fields simply because the pace of progress
made by a potential adversary is typically unknown or at least imperfectly unknown to the military
planners elsewhere. During a war or in a crisis period leading up to a war, military planners worry about
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falling behind their potential enemies, thereby stepping up their campaigns to develop and test
improved weapons. Perhaps this may not be true at all times. It is true in the era of total war for the
simple reason that an advantage in one field – say airpower – can translate into a huge advantage in
quickly defeating a country whose political center is a capital city vulnerable to aerial bombing.
In short, the improvements in transport and communications commenced in the 19th century
and intensified in the 20th century with the growing use of the internal combustion engine on land and
in the air led to a decided bifurcation in the field of military equipment manufacture. On the one hand
firearms of increasing lethality and the ammunition they employed were being produced at lower and
lower prices (relative to the general price level), partly because larger and larger volumes of firearms
were being stockpiled. On the other hand the cost of securing “state of the art” equipment for delivering
firepower – aircraft, missiles, aircraft carriers – was soaring, in part because production of the new
delivery methods required heftier investment in research and development, including the mobilization
of engineers and scientists. In my opinion this has led some experts on military matters to conclude –
incorrectly I would assert – that the relative price of exerting military force has skyrocketed for warfare
in general, especially in the post-World War II era. The fact is that big capital acquisition projects tend to
last a long time, for instance twenty to thirty years. Properly depreciated they are dwarfed by the flow
costs of acquiring and sustaining personnel and maintaining and operating the capital equipment.
This bifurcation profoundly influenced the interwar international trade in firearms. Major
industrial powers unconstrained by the Paris Peace Conference in their arms development programs like
France, Italy and the United Kingdom took the dominant position in exporting tanks and warships. The
United States – exploiting learning curve advantages stemming from the massive size of its domestic
market for aircraft – took the lead in exporting combat aircraft. 30 By contrast Germany, rearming during
the 1930s from a position in which military stocks particularly those required to carry out total war were
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low, exported firearms that were rapidly becoming obsolete. An excellent example of the latter trade is
German barter trade with Yugoslavia, Germany acquiring mineral imports like bauxite from Yugoslavia in
exchange for firearms. The German dealers were careful to select for export stockpiled arms likely to go
obsolete soon, not surprising given the fact that Hitler had designs on the Balkans. Indeed Germany
invaded Yugoslavia in 1941, weeks before it invaded the Soviet Union in June of 1941. The Germans
were astute in securing minerals and foodstuffs for weapons that they suspected would be of very little
use to the military organizations of states that they had designs on. If you are going to arm a potential
enemy, do it with weapons whose effectiveness you can easily destroy with your own.

V.D

Exporting Low Cost Lethality to the Developing World
In the aftermath of World War II, during the late 1940s, the Soviet Union developed and tested

two military weapons of paramount significance for the postwar period. One, the atomic bomb
exploded in August 1949 in response to the United States possession of atomic weapons was a strategic
total war weapon. The other was a firearm of great lethality, the AK-47. This ferocious weapon
incorporated earlier improvements in machine gun design. It utilized the basic principles of rapid fire
realized with the Gatling gun. It exploited Maxim’s ingenious idea of recycling hot gases emitted from
the muzzle of a gun to expel mechanically the spent cartridge just fired and load a fresh cartridge for
firing. These ideas had already been incorporated to a degree in the M1-Garand and the German
sturmgewehr (storm rifle) that came online at the close of World War II. Working with a team of
engineers, mechanics, and scientists, Mikhail Kalashnikov developed a light weight assault rifle in 1947
usable in incredibly cold climates that was put into mass production during the same year the Soviet
Union tested its first atomic bomb. 31
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The mass production of AK-47 was a perfect example of how the Soviet Union achieved
technological progress. Stalin established a competition, bidding various teams to submit prototypes for
an fully automatic rifle that could be used in cold climes, thereby mandating loose tolerances in the
mechanics of the gun. The head of the successful team Kalashnikov was awarded the Stalin Prize,
receiving a huge bonus that allowed him to purchase a refrigerator, a vacuum cleaner and a Pobeda
automobile. In short, he was raised into the ranks of an elite that called the shots in Soviet society, who
received the benefits in terms of a standard of living denied the great mass of the population. This was
no accident. Despite their claim to creating a mass democracy based on the dictatorship of the
proletariat, Communist countries were run by a miniscule elite of bureaucrats, politicians, technical
experts, and high ranking military figures who directed command and control economy operating under
hierarchical principles common to military organizations, yet indulged in myth making about how
masses of average Soviet citizens, even those born into poverty like Kalashnikov, could rise to the
pinnacle of success. While the Communist countries had difficulty competing with the Western bloc
countries in the production of market oriented consumer durables due to a lack of competition and
work incentives in their manufacturing sectors, they could innovate in areas where the state could and
did set standards in the mass production of weapons whose primary use was to arm state organizations.
Shared with its Communist bloc partners – whose combined populations far outnumbered the
populations of those countries closely allied with the United States – the technology for making
knockoffs or improved versions of the AK-47 rapidly spread globally during the 1960s, 1970s and 1980s.
It was a perfect weapon for suppressing rebellions of those discontented with the low standards
of living and lack of civil rights accorded to the mass of the population. The AK-47 was used to suppress
rebellions throughout those countries living behind the Iron Curtain, in East Germany in 1953, in
Hungary in 1956. As a means of suppressing domestic dissidence in its Communist allies by beefing up
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their police and security forces the Soviets transferred the technological specifications for the AK-47
along with samples throughout Eastern Europe and to China and North Korea. Thus a host of slightly
modified AK-47 weapons were developed in the 1950s and 1960s, Chinese variants, Albanian variants,
Czech variants. It is estimated that the number of AK-47 type rifles manufactured lies somewhere
between 75 and 100 million weapons. This number reflects several facts: the low cost of producing the
weapon; the fact that its crudeness of construction renders it useful in virtually all climatic conditions, in
the tropics as well as places like Siberia; and the fact that before the Cold War ended the cumulative
population size of those living under Communist rule far exceeded those in North America, Western
Europe and Japan.
Moreover the Communist countries were committed to promoting wars of national liberation in
the colonial world. What better way to make allies in Africa and South East Asia than grant them AK-47s
on favourable terms? What better way to force the capitalist world allied with the United States to
expend its military capital on fighting off Communist inspired insurgencies and guerrilla wars in the
developing world? What better way to keep up in a global strategic contest with the West? Given the
high research and development costs of creating new Total War technology why not pursue
comparative advantage, producing huge stockpiles of low cost weapons that could challenge the West in
the developing world? Indeed in the developing world the AK-47 was a perfect weapon: it was easy to
use; light weight; and it could be quickly cleaned. Testifying to the low training costs required of those
learning to fight with an AK-47 is the fact that child soldiers like those abducted to fight in the Lord’s
Resistance Army in Uganda rapidly learn to kill – and kill over again – with the weapon. 32 True, use of
the machete and fire dwarfs the use of AK-47s in conflicts in Africa. But these weapons can also be
wielded by children.
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Indeed it is this feature of the AK-47 that has rendered its role in the developing world so
insidious. In newly established nation states where political differences are still being ironed out the
potential for civil unrest is unusually great. There is no doubt that political problems associated with
nation building – particularly in countries where ethno-linguistic fragmentation is extensive, where rival
groups compete for land, where control over diamond mining or contracts with foreign oil companies is
fought over – are partly to blame for this state of affairs. But so is the fact that lethal low cost weapons
are abundantly available in these countries, making it easier to recruit untrained guerrilla fighters, to
force teenagers to join the ranks of militants many motivated by not by high-minded idealism but rather
by naked greed directed at accumulating power and riches.

VI

Under the Shadow of the Hemoclysm
During the period 1914-1975 much blood was shed, in wars civil and international, in famines

that could have been prevented (especially in the Soviet Union and Maoist China), in a major reshuffling
of the populations or Europe ushering in a situation in which Europe nationalism increasingly overlapped
with proto-nationalism, that is with ethnicity, language and religion. This is known as the Hemoclysm.
Panel A of Table 9 and Chart 4 summarize some of most salient features of this blood tide [Table 9 and
Chart 4 about here]. In the chart civilian death totals are recorded with the broken line; the number of
deaths to military personnel are represented by the solid line.
One of the remarkable aspects of the Hemoclysm is that it is also the period where nationalism
spread, when successful nation-state branding was established in most regions of the world. With the
conclusion of World War I, a wave of nation-states creation spread across Europe and the Middle East.
Some of these states survived between the two world wars; some didn’t being absorbed by larger
nation-states (notably Germany and the Soviet Union). The “small state” problem evinced by Yugoslavia
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condemned many of these states to being gobbled up in anticipation of another global conflict. In the
aftermath of World War II the map of Europe was redrawn again, nation-states once destroyed arising
from the ashes of the global conflict. Ethnic cleansing carried out during World War II and in the five
years following the formal end of the conflict – the virtual extinguishing of Jewish communities in Shoah,
the resettlement of Germans, Poles, Ukrainians and Czechs – produced a postwar Europe in which
proto-nationalism and nationalism overlapped to a greater degree than it ever had prior to the
cataclysmic conflict. 33
In Africa and Southeast Asia nationalism also spread in the aftermath of World War II, in this
case due to the rolling back of colonialism. Japan, which had taken over many of the European colonies
in Southeast Asia, lost its empire as it went down in defeat. More important the diffusion of the AK-47
during the Cold War empowered guerrilla warfare, nationalist groups opposed to the re-colonization of
their lands driving off their former European oppressors. The changing nature of warfare pioneered by
the European powers and the United States was now unleashed on the Europeans. Small nation-states
were empowered relative to the big powers, the high per income per capita states of the West.
At the other end of the weapon spectrum, atomic/nuclear weapons revolutionized warfare in
the opposite direction. It created a Prisoner’s Dilemma – the “two scorpions in a bottle” problem – that
further eroded the military potential of big power nation-states, forcibly jerking away from the arsenals
they could actually employ in warfare the fruits of their technological advance in war making.
As is evident from Panel A of Table 9 and Chart 4, a major consequence of the revolution in
military technology a decided shift in the ratio of civilian to non-civilian death over time. During the early
phase of the Hemoclysm war still possessed a thin veneer of glory, soldiers dying with greater frequency
than the unarmed masses of civilians. But in the later phases of the Hemoclysm this state of affairs was
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reversed. War lost whatever shreds of glory it once possessed. Where is the glory in dropping a bomb on
civilians who are simply going about their daily tasks in the minutes before they are obliterated?
More to the point, the nature of progress in warfare was fundamentally transformed.
Increasingly what counted was per capita income, the capacity to expend resources on military
hardware. As Panel B of Table 9 makes clear, the capitalist powers were far more successful than their
Communist opponents in generating growth in per capita income, largely because rates of total factor
productivity were slow to non-existent under command and control regimes.
As a result economic competition increasingly overshadowed military competition. Aggression
once channelled into defeating ones ideological opponents on the battlefield was now directed to
competition in markets. As Panel C of Table 9 makes clear the upshot was a massive expansion of
international trade.
Only in Africa has warfare remained a substantial problem. Here nationalism is weak: protonationalistic centrifugal tendencies – those that consigned Yugoslavia to the dustbin of history on the
heels of the collapse of their arch enemy the Soviet Union - have plagued these countries. Conflict traps
depressing economic growth rates have make a mockery of the attempts of African leaders to develop a
successful nation-state branding ideology that actually delivers improvement for the great mass of
citizens.
In 1700 there were probably only two nation-states in existence: Great Britain and the
Netherlands. Today there are over 190 nation-states. Nationalism has never been more entrenched than
it is today. Yet in the aftermath of the Hemoclysm the world has entered a period of history when
violence – domestic and international – has reached an all-time low. As partial cause and happy
consequence international trade has blossomed far beyond the dreams envisioned by 18th century
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writers like Adam Smith. To take the long-run perspective offered by this paper we can say that this
salutary state of affairs is the ultimate working out of the Enlightenment project to which Smith himself
contributed much.
In sum, whether naive or hypocritical, Prince Albert was right.

Footnotes
1

Given the title of the song, it might be thought that the war the singer refers to is the American Civil War
a subject that fascinated the song’s author during his days as a folksinger in Greenwich Village. However
that assumption is untrue. The first line of the song tells us “John Brown went off to war to fight on a
foreign shore.”
A note for the hardcore Bob Dylan fan (count me in): “John Brown” joins a long list of notable
compositions that Dylan inexplicably chose to leave off a studio album (in this case The Freewheelin’ Bob
Dylan). It joins an elite club including “Blind Willie McTell” dropped from Infidels and “Red River Shore”
orphaned from Time out of Mind.

2

Quoted in Morris (2010: 506). It is not clear whether the Economist statement was made before or after
the Crystal Palace exhibition opened. However it was certainly made in the context of the mounting of
the Great Exhibition. I am grateful to Ian Morris for confirming my suspicious that this was the case in a
personal communication.

3

Quoted in Hobhouse (2002: 27).

4

Quoted in Auerbach (1999: 69).

5

This paragraph draws upon the accounts given by Auerbach (1999, Auerbach and Hoffenberg (2008),
Gibbs-Smith (1950), Hobhouse (1937), and Kesteven (1968).

6

See page 151 of Schama (2002) for a photograph of the house.
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7

The term “Hemoclysm” derives from the Greek: it means “blood flood.” I discuss the Hemoclysm in
Section V of this paper (see Table 9).

8

For the expansion of international trade see Panel C of Table 9.

9

Morris (2010: 150-7 and 622-645) describes his indices in detail. The estimates of urbanism and energy
capacity are fairly straightforward. The estimates of information technology and war making capacity
are more problematic. For information technology the basic procedure follows three steps: (1) estimate
literacy for males and females separately in three groups (basic means “able to read/write ones name”;
medium means “read and write a single sentence”; and full means “read and write more connected
prose”); (2) give weights to the three groups and for each sex separately (0.15 for basic; 0.25 for
medium; and 0.5 for full), coming up with overall an overall literacy; (3) apply multipliers for the literacy
measures based on the technology of communication (pre-electricity; early electrical before 1900; post1900 electrical).

10

Pinker (2011: pg. 195). For a list of the 100 worst atrocities in human history see White (2012).

11

On the Moderate Enlightenment, Radical Enlightenment, and Counter-Enlightenment see

Israel

(2001, 2006, and 2010).
12

These equations are discussed in more detail in Mosk (2008, 2011a).

13

The data used in this chart is largely drawn from various pages in Butler (1971)

14

See Weber (1976).

15

Section V summarizes a more extensive discussion given in Mosk (1911b).

16

Cleaning a musket of this type required use of a kit that typically contained picks, screwdrivers,
wrenches, and in the case of an officer’s kit a spring vise.

17

Teenagers in high schools in the Soviet Union were tested on their ability to take apart an AK-47 and
reassemble it. In a recorded testing at School No. 1 Pripyat in April of 1986 the fastest time recorded for
a student was 22 seconds, the slowest 75 seconds. See page 360 in Chivers (2010). It should be kept in
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mind that compulsory conscription was the price every male in the Soviet Union paid for being a citizen
of the country.
16

Specifically I use the ratio of the David-Solar consumer price index in 1996-2000 to the consumer price
index for the period 1916-25 to make the calculation.

17

Local prices for AK-47s vary depending on supply and demand for the weapons (supply includes the
degree of regulation concerning the acquisition of the weapon). In Iraq in 2003 an AK-47 typically sold
for $150 or less; in eastern Uganda in the late 1980s an AK-47 could be purchased for around $200 or –
in trade – commanded a barter price of three to four head of cattle. See pages 381ff in Chivers (2010). In
many ways arms dealers in the developing world operate like drug dealers, hooking their clients on the
latest equipment just as a drug dealer hooks his or her clients on the newest products guaranteed to
give a high.

18

For a more lengthy discussion of Jefferson’s interest in developing technology in the United States and
the importance of the insertion of an article concerning patents in the Constitution of the United States,
see Mosk (2010). Alder (1997) discusses Jefferson’s visit to French military arsenals and his interest in
bringing the system of interchangeable parts back to the United States.

19

Details concerning advances in weaponry between 1795 and the Civil War in the United States are given
in Butler (1971), Fuller (1968), Parsons (1950) and Smith (1977). Highlights include development of the
US Musket 1816 – designed to tackle defects in American weapons used in the War of 1812 – the US
percussion musket of 1842 that not only abandoned the flinklock but also introduced improvements in
the breech, and the muskets manufactured in the 1850s that were designed to fire a minié bullet (which
expanded as it was fired out of the barrel hugging the sides of the barrel as it travelled along its
channel). As far as these improvements were concerned most came in the 1840s and the 1850s. Full
conversion to breech loading did not occur until after the Civil War. Butler (1971) argues that successive
models of the Springfield Model yielded gains in efficiency measured as muzzle energy by grain of
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propellant. His figures show the following for efficiency: Model 1795, 11.6; Model 1822, 13.4; Model
1840 in use from 1840-45, 16.5; Model 1840 in use from 1845-50, 18.2; and Model 1840 in use from
1850 to 1860, 20.6. For a general discussion of the disadvantage in gun production experienced by the
armies of the Confederacy in comparison to the Union Army see Collins (1999).
20

On the overwhelming advantage in weapons manufacture secured by the United States in the early 20th
century see pages 26-7 in Crowell (1919). To some extent the American emphasis on mass production
using totally standardized practices may have come at the expense of quality. For a discussion of the
contrast between the approach of the American military emphasizing quantity over quality of weaponry
and the approach of its Axis opponents that tended to favor quality over quantity during World War II
see Harrison (1998).

21

See page 222 ff. in Smith (1977).

22

See pages 276 ff. in Smith (1977).

23

It should be noted that the ratio of the theoretical lethality of a late 19th century rifle to an early 19th
century rifle (4.25 = 153/36) is almost identical to the ratio of the operational lethality of a late 19 th
century rifle to an early 19th century rifle (4.36 = 6.1/1.4). For this reason I feel confident that employing
the theoretical lethality index ratio to estimate the gain in quality is comparable to employing the
operational lethality index.

24

The literature on this is huge. See inter alia Field (1992), Findlay and O’Rourke (2007) and Harley (1988,
1998).

25

See Carr and Taplin (1962), Hyde (1977), Temin (1964), Tweedale (1987) and Warren (1973). The
American iron and steel industry, relatively small in the period before the Civil War when imports from
Great Britain loomed large in meeting domestic demand, grew rapidly in the latter part of the century
partly because the technical improvements in the industry made economically feasible use of American
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ores. Bessemer and Open Hearth production promoted increases in the scale of iron and steel making
plants, thereby promoting scale economies.
26

The data underlying this chart is taken from various tables and volumes in Carter et al (2006).

27

For the interest of the US Army in transport and communications technologies see inter alia Yeang
(2004). During the period before the Civil War a substantial number of US Army officers were sent to
advise private railroads on their construction. The argument was that this would bolster military security
making it easier to move troops to repel foreign invaders, to defeat Indian tribes, and to suppress slave
rebellions should they occur.

28

One simple indicator of this is given by Crowell (1919: page 27). It is his estimate of the number of
rounds of ammunition expended in modern battles that involved artillery preparation for assault on
defensive. Putting his figures on a daily basis they are as follows: Chickamauga, Union forces, 1863,
3,663 rounds; Gettysburg, Union forces, 1863, 10,927 rounds; St. Privat, German forces,1870, 39,000
rounds, Nan Shan, Japanese forces, 1904, 34,047 rounds; and Somme, British forces, 1916, 571,429
rounds. Had the relative price of the artillery ammunition used in 1916 been as high as it was in 1863, it
is difficult to imagine that the British would have used as many rounds as they did in 1916.

29

On this point, see Armstrong (1982) and Chivers (2010). A comparison of France and Germany in the
period after 1871 is instructive in this regard. In the 1860s the French army began experimenting with a
multi-barrel Montigny mitrailleuse gun that had some of the features of the Gatling gun. They used it as
part of their artillery equipment in the Franco-Prussian war of 1870, realizing it was ineffective against
German artillery barrages beyond 500 yards. Even though it was a French chemist who invented a
smokeless powder that was of special value to designers of machine guns like the Maxim gun – because
it leaves the bore of the gun relatively free of residue and it allows machine gun units to avoid
observation more easily than they could in the past – the French military lost its interest in employing
machine guns, only switching policy, finally embracing use of the gun in 1899. By contrast the German
53

army showed keen interest in using the machine gun, the gun works at Spandau cranking out thousands
of Maxim gun knock-offs in the years leading up to World War I.
30

Remarks based on exports in 1930 given in page 4-3 of Laurance (1992). During the interwar period
there was a slow drift away from the laissez-faire “Merchants of Death” era in which the arms trade was
dominated by private manufactures like Vickers-Armstrong and Krupp, toward an era in which
geopolitics began to play an important role, especially in the late 1930s as countries were girding for
war. On the arms trade in the “Merchants of Death” era see Laurance (1992). On the importance of
mass production learning curve cost reduction in the manufacture of combat aircraft see Stockholm
International Peace Research Institute (1971).

31

This section draws heavily on Chivers (2010) that provides a detailed account of the development of the
AK-47 and the role of Kalashnikov in coming up with some of the key ideas for its design. The main
thrust of the account in Chivers (2010) is that Kalashnikov’s innovative thinking, while important, was
only one input into a gun built by committee, modified every step of the way by other experts and by
production teams that put the weapon into mass production.

32

See Chivers (2010: pg. 372 ff.)

33

For population movements in Central Europe between 1944-48 – over 31 million persons were displaced
and resettled, mostly with the aim of reducing ethno-linguistic fragmentation the nation-states of the
region - see Magocsi (2002: pp. 189-930).
Bibliography
Alder, K. (1997) Engineering the Revolution: Arms and Enlightenment in France, 1763-1815 (Princeton:
Princeton University Press)
Armstrong, D. (1982) Bullets and Bureaucrats: The Machine Gun and the United States Army, 1861-1916
(Westport, Conn: Greenwood Press)
54

Auerbach, J. (1999) The Great Exhibition of 1851: A Nation on Display, New Haven: Yale University Press.
Benton, J.,Lieut. Col. (1970) The Fabrication of Small Arms for the United States Service (Glendale, N.Y.:
Benchmark Publishing Company, reprint of original published in 1878)
Butler, D. (1971) United States Firearms: The First Century 1776-1875 (New York: Winchester Press)
Carter, S.; Gartner, S.; Haines, M.; Olmstead, A.; Sutch, R.; and Wright, G. (eds) (2006) Historical
Statistics of the United States. Millennial Edition [Five Volumes], New York: Cambridge
University Press.
Carr, J.C. and W. Taplin (1962) A History of the British Steel Industry (Cambridge, MA: Harvard University
Press)
Chivers, C. J. (2010) The Gun (New York: Simon and Schuster)
Collier, P. (2007) The Bottom Billion: Why the Poorest Countries Are Failing and What Can Be Done About
It (New York: Oxford University Press)
Collins, S. (1999) “System in the South: John W. Mallet, Josiah Gorgas, and Uniform Production at the
Confederate Ordinance Department,” Technology and Culture, 40.3: 517-544
Crowell, B. (1919) America’s Munitions 1917-1918 (Washington, D.C.: Government Printing Office)
Duffy, M. (ed) (1980) The Military Revolution and the State 1500-1800, Exeter: Joseph Banks & Son.
Dupuy, Colonel Trevor N. (1980) The Evolution of Weapons and Warfare (New York: The Bobbs-Merrill
Company, Inc.)
Field, A. (1992) “The Magnetic Telegraph, Price and Quantity Data, and the New Management of
Capital,” The Journal of Economic History, 52: 401-413
55

Findlay, R. and O’Rourke, K. (2007) Power and Plenty: Trade, War, and the World Economy in the Second
Millennium (Princeton: Princeton University Press)
Fuller, C. (1968) Springfield Muzzle-Loading Shoulder Arms: A Description of the Flint Lock Muskets,
Musketoons and Carbines and the Muskets, Musketoons, Carbines and Special Models From
1795 to 1865 (Blue Point and Glendale, N. Y.: Francis Bannerman Son and S. And S. Firearms)
Grant, J. (2007) Rulers, Guns and Money: The Global Arms Trade in the Age of Imperialism (Cambridge,
MA: Harvard University Press)
Harley, C. Knick (1988) “Ocean Freight Rates and Productivity, 1740-1913: The Primacy of Mechanical
Invention Reaffirmed,” The Journal of Economic History, 48: 851-876
------ (1989) “Coal Exports and British Shipping, 1850-1913,” Explorations in Economic History, 26: 311338
Harrison, M. (1998) The Economics of World War II: Six Great Powers in International Comparison (New
York: Cambridge University Press)
Headrick, D. (1981) The Tools of Empire: Technology and European Imperialism in the Nineteenth
Century, New York: Oxford University Press.
Hobhouse, H. (2002) The Crystal Palace and the Great Exhibition: Art, Science and Productive Industy, A
History of the Royal Commission for the Exhibition of 1851, New York: The Athlone Press.
Hoffman, P. (2009) “Why Was It that Europeans Conquered the World?” Paper posted to the Global
Prices and Incomes Project website

56

Holsti, K. (1991) Peace and War: Armed Conflicts and International Order 1648-1989 (New York:
Cambridge University Press)
Hyde, C. (1977) Technological Change and the British Iron Industry (Princeton: Princeton University
Press)
Israel, J. (2001) Radical Enlightenment: Philosophy and the Making of Modernity 1650-1750, New York:
Oxford University Press.
----- (2006) Enlightenment Contested: Philosophy, Modernity, and the Emancipation of Man 1620-1752,
New York: Oxford University Press.
------ (2010) A Revolution of the Mind: Radical Enlightenment and the Intellectual Origins of Modern
Democracy, Princeton: Princeton University Press.
Jászi, O. (1929) The Dissolution of the Habsburg Monarchy, Chicago: The University of Chicago Press.
Kesteven, G. (1968) 1851: Britain Shows the World, London: Chatto & Windus.
Kirkpatrick, D. (2004) “Trends in the Costs of Weapon Systems and the Consequences,” Defence and
Peace Economics, 15: 259-273
Krause, K. (1992) Arms and the State: Patterns of Military Production and Trade (New York: Cambridge
University Press)
Laurance, E. (1992) The International Arms Trade (New York: Lexington Books)
Maddison, A. (2006) The World Economy. Volume 1: A Millennial Perspective; Volume 2: Historical
Statistics (Paris: Organisation for Economic Co-operation and Development)

57

Magocsi, P. (2002) Historical Atlas of Central Europe. Revised and Expanded Edition, Seattle: University
of Washington Press.
Mitchell, B.R. and P. Deane (1962) Abstract of British Historical Statistics (New York: Cambridge
University Press)
Mitchell, B.R. and H.G. Jones (1971) Second Abstract of British Historical Statistics (Cambridge University
Press)
Mokyr, J. (2002) The Gifts of Athena: Historical Origins of the Knowledge Economy, Princeton: Princeton
University Press.
------ (2009) The Enlightened Economy: An Economic History of Britain 1700-1850, New Haven: Yale
University Press.
Morris, I. (2010a) Why the West Rules – For Now: The Patterns of History, and What They Reveal about
the Future, Toronto: McClelland & Stewart Ltd.
------ (2010 b) Social Development, Stanford University. Online. Available
HTTP://<www.ianmorris.org/socdev> (accessed 20 May 2011).
Mosk, C. (2005) Trade and Migration in the Modern World (New York: Routledge)
------ (2008) Japanese Economic Development: Markets, Norms, Structures (New York: Routledge)
------ (2010) “The American System of Manufactures: Factor Bias or the Democratization of Invention?”
(November, posted to website www.carlmosk.com); available on Social Science Research
Network.

58

----- (2011a) Traps Embraced or Escaped: Elites in the Economic Development of Modern Japan and China
(Singapore: World Scientific)
------(2011b) “Lethality at Lower Prices: How the American System of Manufactures and Mass Production
Shaped Modern Warfare,” (March, posted to website www.carlmosk.com); available on Social
Science Research Network.
Parsons, J. (1950) The Peacemaker and Its Rivals: An account of The Single Action Colt (New York:
William Morrow and Company)
Pinker, S. (2011) The Better Angels off Our Nature: Why Violence Has Declined, New York: Penguin
Books.
Schama, S. (2002) A History of Britain: The Fate of Empire 1776-2000, Toronto: McClelland & Stewart.
Singer, J. David and M. Small (1972) The Wages of War 1865-1965 (New York: John Wiley & Sons)
Small, M. and J. David Singer (1982) Resort to Arms: International and Civil Wars 1816-1980 (Beverly
Hills: Sage Publications)
Snyder, T. (2010) Bloodlands: Europe Between Hitler and Stalin (New York: Basic Books)
Stockholm International Peace Research Institute [SIPRI] (1971) The Arms Trade with the Third World
(New York: Humanities Press)
Smith, M. (1977) Harpers Ferry Armory and the New Technology: The Challenge of Change (Ithaca:
Cornell University Press)
Temin, P. (1964) Iron and Steel in Nineteenth-Century America: An Economic Inquiry (Cambridge, MA:
The M.I.T. Press)
59

Tooze, A. (2008) The Wages of Destruction: The Making and Breaking of the Nazi Economy (New York:
Penguin Books)
Tweedale, G. (1987) Sheffield Steel and America: A Century of Commercial and Technological
Interdependence 1830-1930 (New York: Cambridge University Press)
Warren, K. (1973) The American Steel Industry 1850-1970: A Geographical Interpretation (New York:
Oxford University Press)
Weber, E. (1976) Peasants into Frenchmen: The Modernization of Rural France, Stanford: Stanford
University Press.
White, M. (2012) The Great Big Book of Horrible Things: The Definitive Chronicle of History’s 100 Worst
Atrocities, New York: W.W. Norton Company.
Yeang, C. (2004) “Scientific Fact or Engineering Specification? The U.S. Navy’s Experiments on Wireless
Telegraphy circa 1910,” History of Technology [Downloaded from http://muse.jhu.edu in 2010]

60

Table 1

Progress over the long run: social development, population, and per capita income

Panel A

Social development points for energy capture and maximum city size, core regions of
West and East, 14000 BCE-2000 CEa

Approximate
date

Energy capture in core areas of
West & Eastb

Maximum city sizes in core areas
of West & East

West
(W)

East (E)

Ratio
(W/E) %

West (W)

East (E)

Ratio (W/E)
%

14000 BCE

4.36

4.36

100.0

n.e.

n.e.

n.e.

10000

5.45

4.36

125.0

n.e.

n.e.

n.e.

5000

8.72

7.08

123.2

0.4

0

n.e.

2000

18.52

11.99

154.5

0.56

0.10

560

1000

21.79

18.52

117.7

0.47

0.33

142.4

500 BCE

25.06

22.88

109.5

1.40

0.75

186.7

1 BCE/CE

33.78

29.42

114.8

9.36

4.68

200.0

500

30.51

28.33

107.7

4.23

1.87

226.2

1000

28.33

32.15

88.1

1.87

9.36

20.0

1500

29.42

32.69

90.0

3.75

6.35

59.1

1600

31.06

33.78

92.0

3.75

6.55

57.3

1700

34.87

35.96

97.0

5.62

6.09

92.3

1800

41.41

39.23

105.6

8.43

10.3

81.9

1900

100.25

53.40

187.7

61.80

16.39

377.1

2000

250

133.33

220.6

156.70

250

62.6
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Table 1 continued
Panel B

Social development point for information technology, core regions of West and East,
2000 BCE-2000 CEc
Approximate
dated

West

East

Literacy

Multiplier

Points

Literacy

Multiplier

Points

2000 BCE

1.67

0.01

0.02

0.15

0.01

0

1 BCE/CE

4.29

0.01

0.04

1.82

0.01

0.02

500

2.98

0.01

0.03

1.82

0.01

0.02

1000

2.32

0.01

0.02

1.97

0.01

0.02

1500

5.00

0.01

0.05

5.61

0.01

0.06

1600

6.63

0.01

0.07

7.40

0.01

0.07

1700

13.75

0.01

0.14

9.18

0.01

0.09

1800

28.95

0.01

0.29

13.39

0.01

0.13

1900

63.80

0.05

3.19

30.00

0.01

0.30

2000

100

2.50

250

100

1.89

189

Panel C Life Expectancy at birth (both sexes), 1000 C.E.–2003 C.E.
Date

World

West

Rest of world

1000

24

24

24

1820

26

36

24

1950

49

66

44

2003

64

76

63

62

Table 1 continued
Panel D

Social development points for war making capacity and total social development points,
core regions of West and East, 2000 BCE-2000 CE
War making capacity points

Total social development points

Approximate
date

West
(W)

East
(E)

Ratio (W/E)
%

West
(W)

East
(E)

Ratio (W/E)
%

2000 BCE

0.01

0.00

n.e.

19.11

12.09

158.1

1000

0.03

0.03

100.0

22.30

18.89

118.1

1 BCE/CE

0.12

0.08

150.0

43.30

34.20

126.7

500

0.07

0.08

70.0

34.84

30.32

114.9

1000

0.06

0.08

50.0

30.28

41.65

72.7

1500

0.13

0.10

86.7

33.35

39.25

85.0

1600

0.18

0.12

150.0

35.06

40.52

86.5

1700

0.35

0.15

233.3

40.98

42.29

96.9

1800

0.50

0.12

416.7

50.63

49.78

101.7

1900

5.00

1.00

500.0

170.09

71.09

239.5

2000

250

12.50

200.0

906.37

564.80

160.5
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Table 1 continued
Panel E

Per capita income, y (in 1990 Geary-Khamis $) and population (P) for regions of the
Roman Empire, 14 CE and 1000
Per capita income (y) in

Panel F

Population (P) in 1,000s

Date

Europe

Africa

Asia

Europe

Africa

Asia

14 CE

593

542

550

23,100

8,700

12,200

1000

431

487

600

22,183

10,500

9,150

Income per capita (y) in 1990 Geary-Khamis $ and population (P) in millions: levels for
West, Asia, and World, and ratios of level for West relative to Asia r(y) and r(P), 1 CE to
2003
Levels of y and P for approximate dates below:
Variable

1 CE

1000

1500

1820

1913

1950

2003

Westd
Y

569

426

753

1,202

3,988

6,297

23,700

P

26

27

60

144

372

481

741

Asia
Y

456

465

568

581

696

717

4,434

P

168

183

284

710

978

1,383

3,734

Ratio of value for West relative to Asia (%)
Y

124.8

91.6

132.6

206.9

573.0

878.2

534.7

P

15.5

14.8

21.1

20.3

38.0

34.8

19.9
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Table 1 continued
Panel G

Annual compounded growth rates for income per capita y (in 1990 Geary-Khamis $) and
population P, G(y) and G(P), various periods between 1 CE and 2003, West, Asia and
World
Period
Variable

1-1000

10001500

15001820

18201870

18701913

19131950

19501973

19732003

Westd
G(y)

-0.03

0.11

0.15

1.07

1.56

1.24

3.33

1.93

G(P)

0.00

0.16

0.27

0.98

1.08

0.70

1.04

0.65

Asia
G(y)

0.00

0.04

0.01

-0.19

0.52

0.08

3.87

3.21

G(P)

0.01

0.09

0.29

0.15

0.57

0.94

2.14

1.70

World

Sources:

G(y)

0.00

0.05

0.05

0.54

1.30

0.88

2.91

1.56

G(P)

0.02

0.10

0.27

0.40

0.80

0.93

1.93

1.59

Maddison (2007): pp. 57, 70-72; Morris (2010 a): pp. 638-9; and Morris (2010 b): pp.
109-10, 117-8, and 141.

Notes:
a

In panels A, B and D, West and East are defined in terms of geography, not culture. West
consists of all of the societies descending from the westernmost (earliest) of the
Eurasian cores. So defined the West expanded from its original core in southwest Asia to
eventually include the Mediterranean Basin, Europe, the Americas and Australasia. The
term East grew from its original core in China’s Yellow and Yangzi River basins to
encompass the region stretching from Japan in the east to Indochina in the south.
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Table 1 continued
b

A score based on original estimates – in kilocalories – for consumption of all forms of
energy sources including food (a minimum of 2,000 kilocalories of foodintake is
considered a bare minimum). The score of 4.36 for energy capture represents the bare
minimum for food intake.

c

Scores based on percentages of male and female populations in three literacy groups
(full, medium and basic) and on the speed and reach of communications technologies
(the multiplier factor appearing in the table). The estimates given by Morris (2010 a: pp.
638-9) are for the West as follows: 2,200-1200 BCE (in the table the date used is 2000
BCE); 1100-1000 BCE (in the table the date used is 1000 BCE); 500-200 BCE (in the table
the date used is 500 BCE); 100 BCE-200 CE (in the table the date used is 1 BCE/CE); and
300-500 CE (in the table the date used in 500). For the East the estimates given in the
original are as follows: 7000-1400 BCE (in the table the date used is 2000 BCE); 1000-700
BCE (in the table the date used is 1000 BCE); 600 BCE-1000 CE (in the table these figures
are used for 500 BCE, 1 BCE/CE and 500 CE); and 1100 CE (in the table the date used is
1000 CE).

d

The term West is defined as Western Europe plus the Western offshoots (the United
States, Canada, Australia and New Zealand).
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Table 2

Simplified schema illustrating the first and second major phases of nation-state branding

Panel A Great Britain

Nation-state branding #1
Predecessor
State(s)

Transition

Nation-state branding #2

Characteristics

Transition

Characteristics

Great Britain, 1640-1850
Kingdom of
England and
Wales
(single state)

1640-1693

1694-1789

1789-1815

1816-1850

Long Parliament
(1640-60)

Private property

War against France
1792-1815

Adoption of
Parliamentary
Reform (1832)

Glorious
Revolution
(1688)
Bank of England
Act
Anti-Catholic
after 1688

Mercantilism
Beginning of First
Industrial
Revolution
Roads and canals
Catholic France as
the Other (Seven
Years War and Loss
of American
colonies)
Landed elite
Moderate
Enlightenment
(Locke)
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Republican (Radical
Enlightenment) and
Napoleonic
(CounterEnlightenment)
France as the Other

Expansion of
political
representation

Abolition of slavery

Abolition of Corn
Laws and
Navigation Acts

Continuation of
Industrial
Revolution

Free Trade
ideology gains
support
Abolition of slavery
in Empire

Table 2 continued
Panel B Germany and Yugoslavia
Nation-state branding #1

Nation-state branding #2

Predecessor
State(s)

Transition

Characteristics

Holy Roman
Empire
(dominated by
Prussia and
Austria), broken
up by Napoleon

1806-1871

1871-1918

1919-1932

1933-45

Zollverein and
railroad
construction

Cult of the Kaiser
(as military leader)

Communists
versus Social
Democrats versus
Nazis (conflicting
theories of the
Other)

Nazi Rule

(multistate)

Wars of unification
(1864-1871)
“Iron and Blood”
versus Moderate
Enlightenment

Ottoman Empire
and AustriaHungarian
Habsburg Dual
Monarchy plus
Serbia
(multistate)

Plus Radical
Enlightenment
(Bismarck’s welfare
legislation)
World War I

Transition

Paramilitary
conflicts

Social Darwinism
and Eugenics
Communists,
moderate
enlightenment, and
Jews: the Other

War reparations

World War
II/Holocaust

1919-28

1929-41

1941-47

1948-1980

Moderate
Enlightenment
program:
parliament plus
monarchy

King Alexander
establishes
dictatorship/Fascist
Cult, assassinated

Communist
partisan war
against
German/Italian
rule led by Tito

Break with Stalin

Serbian
dominance/”small
state” military
problem

The Others: Italy
and Germany
invade (1941)

68

Establishment of
Stalinist style rule
by Tito/Cult of
Tito

Cult of Tito: “self
management and
non-alignment
The Other: Soviet
Union

Table 2 continued
Panel C Japan and China
Nation-state branding #1

Nation-state branding #2

Predecessor
State(s)

Transition

Characteristics

Transition

Characteristics

Tokugawa
bakuhan system
(over 250 fiefs
plus bakufu
(shoganate)

1853-1877

1878-1945

1945-52

1953-2000

Western
intrusion (18531854)

Cult of Emperor
Meiji Constitution

American
Occupation

Moderate/Radical
Enlightenment
mixture

Meiji
Restoration and
Western War

fukoku kyōhei
(“wealthy
country/strong army”)

(multistate)

CounterEnlightenment plus
moderate
Enlightenment

Postwar
Constitution
Reform of labor
market
legislation, land
reform,
language
reform,
expansion of
educational
system

Protection for
agriculture, small
business
industrial policy

Qing Empire

1911-1949

1949-1962

1962-78

1978-2000

(single state)

Warlordism,
breakdown into
multistate
system

Cult of Mao (CounterEnlightenment)

Cultural
Revolution and
Socialist
Education
Movement

Collective leadership

Communists vs.
Nationalists
Japanese
invasion (193136/ 1937-45)

Great Leap Forward,
Collectivization/Great
Famine
Break with Soviet
Union
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Death of Mao
and arrest of
Gang of Four

Break up of
collectives
Opening up to
foreign investment
Market Socialism

Table 3

Transportation, Communications, Steel, Electricity, and Higher Education in the United
Kingdom

Panel A:

Transportation and Communications, 1840-1930

Transportation

Communications

Railroad Services (per capita) (a)

Letters, Newspapers, Telegrams and Telephone
Calls per capita

Date
Passengers

Freight
Tons

PassengerMiles

Letters

Newspapers

Telegrams

Telephone
Calls

1840

n.e.

n.e.

n.e.

6.3

n.e.

n.e.

n.e.

1850

2.7

2.3

1.3

12.7

n.e.

n.e.

n.e.

1860

5.7

3.1

1.8

19.5

2.8

n.e.

n.e.

1870

10.7

5.1

2.8

27.0

4.2

0.3

n.e.

1880

17.7

6.8

3.5

32.6

10.0

0.8

n.e.

1890

21.8

8.1

4.5

44.0

16.1

1.7

n.e.

1900

27.8

10.3

5.4

54.6

21.3

2.2

n.e.

1910

29.1

11.5

5.9

65.6

26.1

1.9

18.3

1920

33.7

6.8

4.7

81.8

28.1

2.2

19.3

1930

18.4

6.6

5.6

80.7

49.7

1.6

28.9
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Table 3 continued
Panel B:

Total Steel Output (STEEL) in Metric Tons, Electricity Energy Output (ELEC) in giga- Watt
Hours, Total Motor Vehicles (VEH), Radio Licences (RADIO), and University Students
(UNIV) in the UK, 1870-1970
Per Million Persons

Per 1,000 Persons

Date

STEEL

ELEC

VEH

RADIO

UNIV

1870

10.6

n.e.

n.e.

n.e.

n.e.

1880

38.0

n.e.

n.e.

n.e.

n.e.

1890

97.0

n.e.

n.e.

n.e.

n.e.

1900

121.0

n.e.

n.e.

n.e.

n.e.

1910

144.2

0.005

2.4

n.e.

n.e.

1920

196.8

0.042

7.8

n.e.

1.3

1930

162.3

0.115

32.8

67.4

1.4

1940

273.4

0.386

40.4

185.4

0.9

1950

330.2

0.588

65.3

236.9

2.1

1960

471.5

1.263

134.0

86.6

2.5

1970

508.5

2.465

237.5

41.4

4.7

Source:

Maddison (2006): Table 1a (pp. 413-417); Mitchell (2003): various tables; Mitchell and
Deane (1962): various tables; Mitchell and Jones (1971): various tables.

Notes:

n.e. = not estimated

a

Figures for freight tons in 1850 are actually for 1856; passenger-miles in 1850 are
actually for 1852.
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Table 4

Transportation, Communications, Steel, Electricity, Higher Education, and Literacy in
France, 1830-1940

Panel A:

Transportation, Communications, Steel (STEEL), Electricity (ELEC) in giga-Watt Hours,
Railroad Track Open (RAIL) in kilometers, Motor Vehicles (VEH), Radio Licenses (RADIO),
University Students (UNIV), Mail (MAIL) and Telegrams per Capita, 1830-1940
Per Million Persons

Per 1,000 Persons (a)

Date

STEEL

ELEC

RAIL

VEH

1830

n.e.

n.e.

0.6

n.e.

n.e.

1840

n.e.

n.e.

11.8

n.e.

1850

n.e.

n.e.

80.2

1860

n.e.

n.e.

1870

2.2

1880

Per Person
MAIL

Telegrams

n.e.

3.1

n.e.

n.e.

n.e.

4.2

n.e.

n.e.

n.e.

n.e.

7.0

n.e.

245.8

n.e.

n.e.

n.e.

11.9

0.02

n.e.

404.4

n.e.

n.e.

n.e.

19.1

0.16

10.0

n.e.

591.3

n.e.

n.e.

n.e.

31.5

0.47

1890

17.1

n.e.

831.7

n.e.

n.e.

0.50

44.1

0.72

1900

38.6

0.008

938.7

0.11

n.e.

0.74

59.9

1.04

1910

82.8

0.025

982.1

1.96

n.e.

1.00

91.2

1.28

1920

69.4

0.090

979.5

6.06

n.e.

1.28

106.7

1.28

1930

227.0

0.405

1,019.0 36.6

n.e.

1.89

151.0

1.16

1940

107.6

0.504

124.1

1.87

n.e.

n.e.

990.2

72

56.1

RADIO UNIV

Table 4 continued
Panel B:

Literacy in France in 1863 Measured with Averages for Groups of Departments Classified
by Number of Communes in Which French is Not Spoken (CFNS). Averages for Public
School Children Aged 7-13 Years of Age: Percentage of Schoolchildren Unable to Read or
Speak French (USWF%); Percentage Able to Speak but Unable to Write French (SUWF%);
Percentage Able to Speak and Write French (SWF%)
Departments Classified by Percentage of Communes Classified by CFNS
Number of Departments in Parenthesis

Sources:

Percentages of
Schoolchildren in
Literacy Group

CFNS
= 0%
(55)

USWF%

3.6%

SUWF%
SWF%

0%<CFNS<50%
(10)

50%<CFNS<90%
(8)

90%<CFNS
(16)

France
(89)

14.9%

27.6%

34.4%

14.0%

39.2

26.9

38.9

29.2

34.1

57.2

58.2

33.5

34.1

51.9

Weber (1976): pp. 498-501; Maddison (2006): Table 1a (pp. 412-416); and Mitchell
(2003): various tables.

Notes:
n.e. = not estimated
a

Vehicles in 1910 estimated using the ratio of commercial to private vehicles for 1930.

73

Table 5

Transportation, Communications, Steel, Electricity, and Higher Education in Germany
and Yugoslavia, 1840-1940

Panel A:

Per Capita Figures for Germany, 1840-1940: Crude Steel Output (STEEL) in Metric Tons,
Electrical Output (ELEC) in giga-Watt Hours, Railroad Track Open (RAIL) in kilometers,
Motor Vehicles (VEL), Radio Licenses (RADIO), Telegrams and University Students (UNIV)
(a)

Date

Per Million
Persons

Per 1,000 Persons

Per Person

STEEL

ELEC

RAIL

VEH

RADIO

UNIV

MAIL

Telegrams

1840

n.e.

n.e.

15.1

n.e.

n.e.

n.e.

n.e.

n.e.

1850

n.e.

n.e.

173.5

n.e.

n.e.

n.e.

2.6

0.002

1860

n.e.

n.e.

307.6

n.e.

n.e.

n.e.

5.0

0.03

1870

3.2

n.e.

481.2

n.e.

n.e.

n.e.

9.7

0.28

1880

15.9

n.e.

777.8

n.e.

n.e.

0.60

19.4

0.40

1890

44.9

n.e.

900.5

n.e.

n.e.

0.71

34.3

0.62

1900

118.8

0.018

950.5

n.e.

n.e.

0.88

60.3

1.01

1910

208.3

0.086

973.4

0.57

n.e.

1.12

90.3

1.11

1920

152.7

0.246

945.0

1.49

n.e.

1.95

77.3

1.67

1930

192.6

0.447

893.9

10.11

50.0

1.97

99.3

0.58

1940

308.4

0.902

887.0

27.28

137.4

0.71

118.7

0.57
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Table 5 continued
Panel A:

Per Capita Figures for Yugoslavia, 1920-1990: Crude Steel Output (STEEL) in Metric Tons,
Electrical Output (ELEC) in giga-Watt Hours, Railroad Track Open (RAIL) in kilometers,
Motor Vehicles (VEL), Radio Licenses (RADIO), Telegrams and University Students (UNIV)
(b)

Date

Per Million
Persons

Per 1,000 Persons

Per Person

STEEL

ELEC

RAIL

VEH

RADIO

UNIV

MAIL

Telegrams

1920

1.8

n.e.

750.3

n.e.

n.e.

0.85

17.2

0.0006

1930

6.0

n.e.

697.0

0.59

3.1

0.99

26.5

0.0005

1940

15.8

0.05

645.3

0.83

9.5

1.31

32.4

0.0003

1950

26.6

0.06

708.1

0.61

20.6

3.67

71.1

0.7370

1960

79.5

0.15

654.4

3.23

78.8

7.78

71.1

0.8270

1970

112.3

0.49

518.6

37.20

140.4

13.16

70.9

0.9070

1980

161.9

1.31

440.4

115.06

197.4

19.13

57.7

n.e.

1990

159.0

2.77

175.5

161.55

209.1

14.54

n.e.

n.e.

Sources:

Maddison (2006): Table 1a (pp. 412-416); and Mitchell (2003): various tables.

Notes:

n.e. = not estimated

a

Figures for vehicles in 1920 actually for 1921; figures for Germany in 1940 actually for
1939; number of commercial vehicles in 1939 estimated using the ratio of commercial
to private vehicles in 1930; figures for radios in 1940 actually for 1938.

b

Railroad track figure for 1940 actually for 1939 and 1990 figure is actually for 1991.
Population figure for 1940 is actually for 1939; vehicle figures for 1940 actually for 1938;
figure for commercial vehicles in 1990 estimated using the ratio of commercial to
private vehicles in 1980; mail, radio and telegram figures in 1940; radio figures for 1900
actually for 1989.
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Table 6

Infrastructure and Industry in Japan and China, 1880-2000

Panel A:

The Penetration of Infrastructure, China and Japan Compared, 1920 and 2000: Road
Length (ROAD), Railroad Track (TRACK), Operation Kilometers (OPER), Freight Volume in
Tons-Kilometers (FREIGHT), Passenger Traffic (PASS) in Passenger-Kilometers, Electricity
Generated (ELEC) in Kilowatt Hours

Country,
Date
China,
1920
China,
2000
Japan,
1920
Japan,
2000
China,
1920
China,
2000
Japan,
1920
Japan,
2000

Panel B:

Total

ROAD
Paved

n.e.

0.00006

Railroads
TRACK
OPER
FREIGHT
Per Person
0.00002
n.e.
16

n.e.

0.02

0.00004

n.e.

11,822

355.4

971.7

0.24

0.28

178

32.1

913.3

0.19

0.22

170.6

8,599.5

15.8

n.e.

9.2

7.0

n.e.

0.00003

n.e.

0.02

23.4
30.9

n.e.
23.6

174,401

Per Land Area (Per Hectare)
0.00001
n.e.
0.00006

8

ELEC
PASS
8.6

4.3

n.e.

n.e.

n.e.

15,711

472.3

1,291

0.36

0.42

263

47.5

1,353

0.63

0.73

573.0

28,891

585,919

Indices for the Price of Transportation (TRANSP) Relative to the Consumer Price Index,
Japan, 1880-1899 and 1920-1939
Index for the Price of Transport (TRANSP), Consumer Price Index (CPI) and the Cost of
Transport (TRANSP/CPI): Pre-1940 Price Indices with 1934-1936 = 100
Period

TRANSP

CPI

TRANSP/CPI

1880-1899

25.4

16.7

154.0

1920-1939

112.5

111.7

101.4
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Table 6 continued
Panel C:

Expansion of Manufacturing in Japan: Indices of Industrial Production, Value Added
Weights, 1980=100, Subsectors Other than Machinery
Light Industry
Subsectors

Heavy Industry Subsectors
Period

Panel D:

Total
Iron and
Steel

Nonferrous
Metals

Chemicals

Textiles

Food &
Tobacco

19311935

4.3

2.5

3.7

2.6

26.2

18.9

19561970

13.4

12.4

13.4

12.1

36.5

31.6

19711975

75.8

84.0

77.6

100.5

100.5

86.1

Expansion of Machinery Production in Japan: Indices of Industrial Production, Value
Added Weights, 1980=100
Total

Non-electric
Machinery

Electric
Machinery

Transport
Equipment

Precision
Machinery

1931-1935

0.8

2.1

0.2

0.6

0.8

1956-1960

6.7

9.1

4.0

7.6

5.7

1971-1975

62.7

52.2

52.2

73.7

34.6

Period
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Table 6 continued
Panel E:

Expansion of Railroad Track, Railroad Services and Motor Roads, China, Indices with
1949=100, 1895-1983 (a)
Length of
Motor Roads

Railroads
Year

Track
(kilometres)

Freight (tonkilometers)

Passengerkilometers

1895

1.9

0.8

0.8

n.e.

1933

72.5

69.6

54.7

88.9

1949

100.0

100.0

100.0

100.0

1983

236.7

3,612.0

2,380.8

1,081.5

Panel F: Growth Rates for Employment in Light and Heavy Industry, China, 1952-1999
Period
1952-1978

Sources:

Light Industry Growth Rate (%)
8.7%

11.9%

1978-1989

15.4

12.9

1989-1999

15.1

16.6

Mosk (2011a): Table A.8, Panel A (pg. 223); Table A.9, Panels B.6, B.7, B.8, C.2 and C.7
(pp. 232-235).

Notes:
n.e. = not estimated.
a

Heavy Industry Growth Rate (%)

The value for road length in 1983 is actually for 1979.
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Table 7

Relative price of Kalashnikov AK-47 circa 1820, historical dispersion patterns in various
modern wars, theoretical lethality indices (TLIs) and comparative operational indices
(OLIs), 17th century to World War II

Panel A

Relative cost of lethality circa 1816-25 in the United States: Musket compared to AK-47(a)

Price (1816-1825 US
dollars)

Theoretical Lethality
Index (TLI)

Theoretical Lethality
Units per 1816-1825 $

Ratio of Lethality per
1816-1825 $ (musket =
1)

Musket (Harper’s Ferry)
unit cost $15.75

40

2.54

1

AK-47 purchased in
1996-2000 for $200

4973

24.87

9.79

AK-47 purchased in
1996-2000 for $300

4973

16.58

6.52

AK-47 purchased in
1996-2000 for $400

4973

12.43

4.90

AK-47 purchased in
1996-2000 for $500

4973

9.95

3.92
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Table7 continued
Panel B Dispersion patterns (army or corps of 100,000 troops)
Measure of
Dispersion

Napoleonic Wars

American Civil
War

World War I

World War II

20.12

25.75

248

2,750

Soldiers per sq.
Km

4,970

3,883

404

36

Square
meters/soldier

200

257.5

2,475

27,500

Area Occupied by
Deploying Force
100,000 Strong
(sq. km)

80

Table 7 continued
Panel C

Theoretical lethality indices (TLIs) and operational lethality indices (OLIs) in various
periods, 17th century warfare to World War II
Operational Lethality Indices (OLI) (b)
Theoretical
Lethality
Index (TLI)

17th
century

17th
century
musket

19

3.8

Early 19th
century
rifle

36

Weapon

Late 19th
century
rifle

18th
century

Napoleonic
Wars

US Civil
War

3.6

1.8

1.4

153

6.1

World
War I

World
War II

0.61

0.05

14.0

1.15

WWI
machine
gun

3,463

WW II
machine
gun

4,973

1.66

WW II
medium
tank

935,458

312

WW I
fighter
bomber

31,909

WW II
fighter
bomber

1,245,789

Sources:

128

11

415

Carter, Gartner, Haines, Olmstead, Sutch and Wright (2006): Volume C, pp. 3-158 – 3159; Chivers (2010): various pages; Dupuy (1980): various pages; and Smith (1977):
Table 1 (appendix table without pagination).
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Table 8

Real freight rates per ton-mile on canal and on railroad (nominal rates deflated by
David-Solar consumer price index), real revenue per passenger on international flights,
and average speed on aircraft (miles per hour) in the United States

Panel A

Real freight rate fares per ton-mile on canals (nominal rates divided by the consumer
price index), 1802-1880

Year

Rate

Year

Rate

Year

Rate

1802

775.2

1848

105.3

1866

87.7

1817

429.7

1852

94.1

1870

71.7

1831

601.0

1856

128.7

1872

85.0

1840

216.4

1858

101.0

184

73.0

1844

152.8

1864

92.6

1880

52.9

Panel B

Real freight rates on railroads (nominal revenue per ton-mile divided by the consumer
price index), 1833-1900

Year

Rate

Year

Rate

Year

Rate

1833

219.2

1860

100.0

1874

61.3

1848

206.8

1862

79.7

1876

55.4

1852

119.1

1864

56.7

1882

33.4

1854

109.6

1866

61.7

1888

31.3

1856

119.1

1868

70.5

1890

29.5

1858

111.8

1872

58.3

1900

25.8
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Table 8 continued
Panel C

Years

Average revenue per passenger on international flights and average speed of aircraft
(United States)
Average Revenue per Passenger

Average Speed of Aircraft

Relative to
Average
Revenue on
Domestic Flights

Relative to the
Consumer Price
Index
(1967=100)

Miles per Hour

Relative to
Speed of
Domestic Travel
= 100

1940-1949

159.0

304.9

177.2

107.0

1950-1959

122.8

167.5

240.8

118.2

1960-1969

90.7

112.7

432.6

138.5

Sources:

Carter, Gartner, Haines, Olmstead, Sutch, and Wright (2006): Volumes B and C, various
tables; and Mosk (2005): Table 5.1 (pg. 95).
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Table 9

The Hemoclysm, the Cold War, and international trade, 1870-1998

Panel A

Deaths in the multicides of the Hemoclysm, 1914-1975 (a)
Deaths per year (millions) (b)

Percentage of
deaths to civilians

Period

Military

Civilian

Total

1914-18

1.766

1.854

3.620

48.2%

1919-38

0.313

0.729

1.042

48.5

1939-45

3.044

7.440

10.484

71.0

1946-75

0.333

1.977

2.309

85.9

Panel B

Calculus of convergence on the Eurasian land mass (inclusive of the Western offshoots)
during the period 1950-73

Group

Real Income per Capita (International
1990 dollars)

Gap (highest national value minus
lowest value) as % of group average

1950

1973

1950

1973

Capitalist (c)

5,904

12,745

1.30

0.61

Communist (d)

2,032

4,835

1.42

1.21

Indices for the capitalist group (value for capitalist group divided by value for Communist group = 100)
Variable

1950

1973

Population

61.2

51.9

Income per capita

205.0

355.0

Income (total)

126.0

184.0
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Table 9 continued
Panel C

Sources:

Indices for exports in constant international dollars by region (for each given period the
value at the end of the period is computed as an index with the value at the beginning of
the period = 1), 1870-1998
Region

1870 to
1998

1870 to
1913

1913 to
1950

1950 to
1973

1973 to
1998

Western Europe

76.8

3.94

0.95

13.15

1.56

Western Offshoots (e)

283.2

7.24

2.29

9.07

1.88

Eastern Europe &
former USSR

112.9

4.16

1.69

11.31

1.43

Latin America

105.6

4.03

2.31

5.53

2.05

Asia

225.4

3.27

1.82

21.13

1.79

Africa

6.64

6.29

2.01

3.38

1.55

World

115.5

4.22

1.39

11.69

1.68

Maddison (2006): Table F-3, pg. 561; Mosk (2008): Table 7.1; and White (2012): pp. 344473.

Notes:
a

The 17 multicides are:
#1

World War I (8.5 million military, 6.6 million civilian) 1914-18;

#2

Russian Civil War (9 million) 1919-22

#3

Greco-Turkish War (.4 million) 1919-22

#4

Chinese Civil War (7 million) 1926-37 and 1945-49

#5

Stalin (20 million) 1928-53

#6

Italo-Ethiopian War (.75 million) 1939-41
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Table 9 continued
#7

Spanish Civil War (.365 million) 1936-39

#8

World War I (20 million military, 46 million civilian) 1939-45

#9

Expulsion of Germans from Eastern Europe (2.1 million) 1945-47

#10

French Indochina War (.393 million), 1945-54

#11

Partition of India (.5 million) 1947

#12

Mao Zedong (40 million) 1949-75

#13

Korean War (3 million) 1950-53

#14

North Korea (1.5 million) 1948-75

#15

Algerian War of Independence (.525 million) 1954-62

#16

First War in Sudan (.5 million) 1955-72

#17

Vietnam War (4.2 million) 1959-75

b

Civilian deaths computed by adding civilian deaths in the two world wars to deaths in muliticides
#5, 9, 11, 12, and 14 (for the remainder of the muliticides all deaths assumed to be to military
personnel)

c

The group includes Japan, Italy, Austria, Finland, Germany, Norway, France, Belgium,
Netherlands, Denmark, Sweden, United Kingdom, Canada, Australia, New Zealand, Switzerland
and the United States.

d

The group includes China, Romania, Yugoslavia, Bulgaria, Poland, Hungary, Czechoslovakia and
the Soviet Union.

e

The Western offshoots are Australia, Canada, New Zealand and the United States.
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