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Michael Roberts coined the term “Military Revolution” when
describing the sea change in European warfare which took place in
the century between 1560 and 1660.* His seminal article has
sparked a lively and enduring debate on the nature of military
change in early modern Europe.? One dominant (and
interdisciplinary) thread of commentary concerns the impact of
Roberts’ military revolution on the development of the modern
state.? Indeed, there has been near universal agreement among
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historians that a primary result of the military revolution was the
creation of increasingly efficient taxation systems and bureaucratic
administrations to support armies of unprecedented size.* A larger
military and centralized administration, the argument goes, both
require and are able to collect more taxes; these taxes are promptly
invested in an even larger military and the bureaucracy; on and on
the cycle goes until the creation of the modern state.®

As interesting as this may be to one interested in the
relationship between governments and peoples, the focus on
taxation is rather misleading to those interested in the development
of warfare. While the problem of funding increasingly large and
well-equipped armies is correctly identified, taxation was not a
viable solution. The financial burden wrought by Roberts’ military
revolution required changes in finance far beyond even the most
efficient taxation, and the creative financial solutions developed in
the Netherlands and perfected in England (approximately 1600-
1715) constitute another military revolution. These solutions
included the assumption of debt by a national and permanent entity
with an interest in credibility (as opposed to a monarch), the
creation of central banking institutions, the inauguration of a
massive and essentially permanent public debt on which the
government is expected only to pay annual interest payments, and
the creation of a secondary market for government debt. They
should be considered a military revolution for at least five reasons.
First, they allowed for further increases in army size and
equipment. Second, they allowed for increases in the geographical
scope of war, extending European conflicts into the Americas,
Asia, Africa, and both the Atlantic and Pacific Oceans. Third, they
dramatically increased naval capacity and gave rise to naval-
commercial empires, facilitating European conquests around the
world. Fourth, they allowed economies and investment to thrive
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during war time despite massive expenditures. Fifth, they shifted
the political and power balance in Europe from monarchical, land-
based powers (France and Spain) to more republican, sea-based
powers (the Netherlands and England).

Before discussing how Amsterdam and London were able
to solve the issue of financing early modern warfare, it is worth
mentioning just how intractable the problem was. The 180 years
between 1530 and 1710 featured a ten-fold increase in European
army size.® This was a continent-wide phenomenon. The Spanish
army doubled in size from 1550 to 1640, the French army
increased at least seven-fold (and possibly as much as fourteen-
fold) during the 1600s and would more than triple again in the
early 1700s, the Dutch army quintupled in the same period, the
Swedes increased their forces from 15,000 men in the 1590s to
100,000 by 1700, and England’s armed forces tripled in size from
1550 to 1700, and the Russian army nearly quintupled in size from
1630-1710.” These increases, remarkably, tend to underestimate
the added financial burden. Not only did armies balloon in size, but
the cost to field an individual soldier increased and forces became
more permanent and therefore in need of constant maintenance.®
Understandably, skyrocketing army size coupled with the
construction of more (and more expensive) fortresses and
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burgeoning navies led to tremendous increases in the cost of war.®
European wars cost millions of pounds in the 1500s, tens of
millions in the late 1600s, and hundreds of millions after the rise of
Napoleon.!® Accounting for inflation, Spain’s total expenditures
increased four-fold with military funding accounting for more than
ninety percent of the total.}! Spain’s situation was typical on the
continent. State budgets multiplied throughout Europe with
military budgets dwarfing all other expenditures.*2

The cost of war became unbearable to near universally
disastrous effect. No state in Europe was equipped to afford these
newly expensive conflicts.™® Spain, despite enormous success
exploiting the New World, went bankrupt no fewer than ten times
from 1557 to 1662 and would not recover from the debt which
caused their first default for more than two hundred years.* This
disrupted troop payments and led the Spanish army to mutiny
forty-six times from 1572 to 1607, often with catastrophic
consequences for nearby civilians. While Spain’s condition was
particularly dire (they would fade from great power competition
due to financial collapse near the end of the 1600s), the rest of the
continent faced similar issues.'® No country proved consistently
able to supply their troops, and “[u]nable to feed their troops,
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commanders were also incapable of keeping them under control
and of preventing desertion.”'® Seventeenth century armies were
notorious for neglecting honor, orders, military objectives, and
national interest in order to plunder even friendly civilians.!” This
obviously limited military effectiveness, but the costs could be
even more dire.

Government responses to funding issues not only failed to
pay the exorbitant costs of war, but they also inaugurated a host of
new issues. Massive tax increases, most state’s favored method of
paying for war, risked widespread societal unrest. France’s most
significant tax “increased 400% between 1632 and 1648 despite a
period of currency deflation,” and tax burdens sparked “endemic”
popular revolts across the country.'® While the French were able to
crush these rebellions, British monarchs were not so lucky. Charles
I’s efforts to unilaterally squeeze funding for the royal navy from a
hostile populace helped spark a civil war which, ironically, found
the navy opposing the crown due to chronic shortages of pay and
food.'® Charles would emerge from the conflict headless. Other
desperate attempts to solve the problems of military finance
included, defaulting on debts, debasing currency, and launching
new conquests in hope of capturing natural resources more
valuable than the costs of acquiring them.?° Finally, there was no
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safe opting out of state-threatening levels of spending; countries
which failed to keep up militarily “were likely to be plundered and
have their economy destroyed by more powerful states.”?* It would
require another military revolution to resolve Europe’s financial
problems.

The revolution would begin in an unlikely place: the
Spanish-controlled Netherlands. Spain’s catastrophic financial
situation made them a poor investment, and the monarchy found
itself shut out of familiar credit markets. Charles V turned to
provincial estates in the Netherlands to compel wealthy citizens to
purchase government debt guaranteed by the revenues of specific
tax increases. As Spain’s need for funds continued to grow,
however, local assemblies in the Netherlands were able to extract
significant concessions from the Spanish. They gained control of
both taxation and local expenditures. Beginning in 1553, the
Estates of Holland ended the practice of compelled debt. Instead,
they marketed entirely voluntary loans to lenders in and outside of
the province.?? With increased financial independence, the Estates
of Holland were able to establish themselves as reliable debtors,
allowing them to borrow with unprecedentedly low interest rates.?®
Where monarchs forced loans onto unwilling lenders and
frequently defaulted on their debts (sometimes imprisoning or
assassinating those lobbying for repayment), the Netherlands
proved that a democratic assembly could not only be a safe but
also a profitable investment.?* Indeed, the first key aspect of this
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military revolution was the assumption of public debt by
representative institutions. This advantage quickly materialized
militarily when the Dutch revolted against Spanish rule in 1572.
Spain waged, and eventually lost, an eighty-year war attempting to
subdue the tiny Netherlands. The cause of this victory, rather than
military might, was the Netherlands’ consistent ability to out-
borrow Spain and the ease with which they paid relatively tiny
interest rates.?® Despite their size, they were able to outlast the
mightiest power of the era.

In addition to surviving particular invasion attempts, the
unparalleled ability of the Dutch to finance their military provided
more general benefits. The most important of these was the ability
to pay for the first modern navy. While the offensive effectiveness
of the Dutch navy can be overstated, it provided the Dutch with a
key advantage in resisting invasion and facilitated the development
of an immensely profitable maritime trade network.?® When the

influence assemblies is a key aspect of democratic credibility. While this surely
works to the advantage particular legislatures, and assemblies can repudiate
creditors (late eighteenth-century Rhode Island being a prime example),
Stasavage understands the innate advantages of legislatures over (especially
absolute) monarchs. While state wealth is often treated by the monarch as
personal, it is far more difficult to single elected members of a larger body to do
so. Additionally, the transition of power from one monarch to another poses an
extreme threat to government obligations; there is no similar period for
assemblies. For the seminal article on credibility differences in democracies and
monarchies, see Douglass North and Barry Weingast, “Constitutions and
Commitment: The Evolution of Institutions Governing Public Choice in
Seventeenth-Century England,” The Journal of Economic History 49, no. 4
(December, 1989): 803-832. James Lacey, Gold, Blood, and Power: Finance
and War Through the Ages (Carlisle Barracks: United States Army War College
Press, 2015), 43-44; Stasavage, Public Debt.

% Lacey, Gold, Blood, and Power, 43-44; Stasavage, Public Debt, 57.

% These elements of the Dutch navy informed one another rather than being
paradoxical. A main reason for the limitations of Dutch offensive naval
capabilities was that their focus was primarily on protecting merchant fleets and
promoting commerce rather than establishing military supremacy. W.J.R.
Gardner, “The State of Naval History,” The Historical Journal 38, no. 3



Dutch East India Company conquered Portuguese Malacca in
1641, the Dutch established themselves as easily the most powerful
force in the Pacific; they simultaneously enjoyed a significant
trading empire in the Atlantic world and possessed commercial and
naval supremacy in Europe.?’ Inaugurating a system the British
would later perfect, Dutch financial credibility, naval primacy, and
commercial success formed a positive feedback loop: the stronger
the Dutch navy became, the more profitable Dutch commerce
became, the more of a reliable investment the Dutch government
became, the more money was available for naval expansion... The
significance of joint-stock companies, a peculiar innovation of
commerce-focused republics, should not be understated. Much of
the Dutch maritime empire was secured and defended by the semi-
state and semi-corporate Dutch East India and Dutch West India
companies. These companies proved far superior to either state
funded military expeditions or the plundering exploits of ambitious
captains seeking personal wealth and glory more than the
maintenance of a sustainable empire.?®

Dutch financial reforms led to other indirect advantages.
First, they facilitated the rise of the financial sector in the
Netherlands; Amsterdam became a key center of global finance,
and the credit markets and investment opportunities available to
the Dutch extended globally to increase all of the advantages
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detailed above.? Second, beginning at the dawn of the seventeenth
century, shares of the Dutch East India company created a thriving
secondary capital market by providing high-reward, low risk, and
easily transferable opportunities for speculation.®® While this
advantage was not fully exploited, it echoed the (to be discussed)
development of a secondary bond market in Britain a century later.
Third, Dutch reliability normalized the existence of permanent
public debt, decreasing pressure from investors for repayment
during difficult times and enabling the Dutch to borrow
significantly more than they could immediately pay back.?! The
Dutch, however, represent only the first step of the military
revolution. For various reasons (a small population, an
inconvenient and eminently invadable geographical location,
competition with allied British merchants, etc.), the Dutch faded
from maritime and financial dominance.®? The British, by
replicating Dutch reforms and adding important innovations of
their own, would complete the military revolution.

In 1688, the British Crown was assumed by William Prince
of Orange and Mary Il after James Il fled Dutch advances in the
Glorious Revolution.® Almost immediately, the British replicated
Dutch financial practices.®* This began with Parliament’s assertion
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of its ability to prevent the Crown from borrowing money.3® Doing
so both prevented monarchs from taking on risky loans they were
unlikely to repay and made Parliament a guarantor of public debt
similar to the Estates of Holland. Parliament approved loans
quickly came to dominate British public finance, constituting
nearly three quarters of the Crown’s annual income during the first
three years following the Glorious Revolution despite hovering
around five percent under the late Stuarts.®® Benefitting from this
new credibility, the British government gained access to far more
credit, and, despite adding a constitutional check to borrowing
money, increased borrowing more than ten-fold by 1697.%7
Contributing to Britain’s newly booming financial situation was
the creation of the Bank of England. Initially created as a war-time
measure in 1693, the bank exceeded all possible expectations.®
Prior to the creation of the bank, Britain had borrowed exclusively
using short-term loans (early modern loans of this type were
subject to nearly fifty percent annual interest); from zero in 1693,
its long-term debt “increased to £1,200,000 in 1695, £4,100,000 in
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1705, and £29,600,000 in 1715.” After Parliament proved a
reliable debtor, Britain was able to borrow at consistently falling
interest rates.>® By 1715, they were charged less interest than even
the Dutch.*° The bank was able to further increase Britain’s
credibility as it was authorized to (and did) use government
revenues to repay public debt without prior approval from the
government.*

Even more importantly, the bank facilitated the creation of
a permanently funded debt.*? In so doing, it allowed Britain the
ability to borrow far more than they could possibly hope to pay
back at a particular time; indeed, Britain needed only to be able to
cover annual interest payments. Because investors could profit
from their investment and were sure of the bank’s theoretical
ability to pay them back, Britain, in practice at least, never had to
repay the principal.*® In this way, debt did not threaten Britain in
1713 despite being six times larger than national revenue.** The
final aspect of the military revolution, also allowed by the bank,
was the creation of a secondary bond market. Because government
debt was permanent and (eventually) uniform, it could be sold at
market rates. This made holders of national debt, generally the
wealthiest Britons, much more liquid. This both facilitated further
investment by ensuring that debt could be sold to cover the losses
of risky speculations and prevented money invested in the state
from leaving circulation in the economy. Put succinctly, “Britain
no longer was forced to rely on storing vast treasuries so as to
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wage war. Rather, its entire financial wealth could remain working
within the economy.”*

These financial reforms (the assumption of debt by a
reliable representative body, the creation of central banks, the
funding of a permanent public debt, and the creation of a
secondary bond market) transformed warfare. First, they solved the
crisis of funding created by Roberts’ military revolution. By the
end of the Thirty Years War (1618-1648), no European country
could afford to pay its troops — no European army, that is, except
for the Dutch.*® Britain became able to fund war on an
“unimaginable scale,” spending far more in the beginning of the
eighteenth century than the burdens which had proved unbearable
to all just decades before. They could already spend France into
exhaustion with 49 million pounds during the Nine Years War
(1688-1697), but by the Napoleonic Wars, Britain could spend
nearly twice that amount per year.*’ Despite facing occasionally
significant strain, Britain was never again forced to default or
impose economically destructive taxes on its people.*® In 1693,
probably to the shock of soldiers used to having their pay treated as
optional, Parliament doubled the salary of its serving naval officers
and increased the pay of demobilized officers during peacetime.*°
More remarkable given the horrific state of European finances
during the seventeenth century, by 1800 Britain was able to afford
not only its own army but was also capable of funding its allies.>°
More shocking still, Britain was better able to fund early
eighteenth century wars more effectively than other European
nations even though army size stopped increasing across the

45 Lacey, Gold, Blood, and Power, 49-50.

46 It is perhaps not coincidental that one of the key outcomes of the struggle was
the Dutch achievement of independence. Creveld, Logistics, 8.

47 Kennedy, Great Powers, 81.

“8 Lacey, Gold, Blood, and Power, 45-46.

49 Duffy, “British Naval Power,” 62.

%0 Lacey, Gold, Blood, and Power, 50.



continent and Britain was forced to maintain a navy ballooning in
cost and size.>!

In addition to funding previously unfundable (and larger)
militaries, Dutch-Anglo financial innovations allowed for an
incredible increase in the geographical scale of European warfare.
As previously discussed, the Dutch were able to assault Spanish
and Portuguese colonial possessions simultaneously in the
Caribbean, Africa, India, and the East Indies while maintaining a
war with Spain in Europe.®? Eighteenth century wars took on a
distinctly global character. The War of Spanish Succession (1701-
1714) which, as may be self-evident, was fought to determine the
next ruler of Spain spanned five continents and was waged across
the world’s oceans. This was repeated during the Seven Years War
(1756-1763), which also left only Australia and Antarctica
untouched and contained significant maritime elements. Recalling
that no European country was able to supply troops stationed on
the continent as recently as 1650, this is all the more significant.

This military revolution massively increased naval power
and enabled the capture and maintenance of naval-commercial
colonial empires. It is, obviously, no coincidence that the two
financial innovators created Europe’s two most powerful navies.
The most obvious cause was the availability of funds. While
armies were near impossible to fund, navies were even more
difficult. They require significant initial investment to build ships
and frequent repair work.>3 Plunder on its own was a poor way to
fund land armies, but it eased the burden on governments; navies,
however, could not possibly live off the land.>* In spite of these
extensive costs, the British were able to not only maintain, but
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over 1000 in 1810. Duffy, “British Naval Power,” 55, 82.

52 Sluiter, “Dutch Maritime Power.”

53 In fact, “even the smaller ships in the English navy of the 18th century cost
more than the largest industrial companies had in capital.” Gennaioli and Voth,
“State Capacity,” 1414.

5 Adams, “Tactics or Politics?” 284.



significantly expand their navy following the Glorious Revolution.
This stood in stark contrast to other European powers, whose
navies stagnated in part because of the financial problems they
created.>

The creation of larger and better funded navies facilitated
the creation of immensely profitable empires based on trade. We
have already seen the effectiveness of the Dutch fleet in promoting
and protecting commerce and colonies overseas. The British navy,
while more militaristic in character, was similarly effective. During
war, the British navy proved both capable of allowing British trade
to continue relatively unmolested and of strangling enemy
commerce.>® Nearly as important as the sheer amount of funds
available was the secondary bond market. Even during peace,
trans-oceanic voyages were risky endeavors, and mercantile fleets
were in need of insurance. With the increased danger of enemy
attack during war, insurance became absolutely essential for the
continuance of maritime trade.>” Insuring large merchant voyages,
however, required large amounts of liquid funds. Without the
ability to quickly offload bonds, the wealthiest Britons would have
had to choose between lending money to the government or
ensuring the merchant fleet. Due to the military revolution,
however, private British wealth could be employed twice to
promote the war effort while remaining in circulation. This
“double use of capital” was integral to Britain’s commercial and
naval supremacy and played a decisive role in their victory over
Napoleon.®® On the broadest scale, Britain’s Empire (made
possible by these reforms) would exert tremendous impact on
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nearly every inhabited region on earth over the next two hundred
and fifty years.

The secondary bond market and increased state credibility
assisted more than just naval insurance. The liquidity of
government bonds meant that the British economy, in stark
contrast to contemporaries, did not decline in war time (it also,
incredibly, was not subject to serious inflation).>® While
investment in the French government discouraged economic
growth, investment in the British government encouraged it.®° This
facilitated a revolution in transportation. Private investment in
public infrastructure projects increased with government
credibility, using money already available for military spending
due to the purchase of government bonds; this led to, among other
things, a boom in road and canal construction.®! More importantly,
the secondary bond market lubricated private capital markets, thus
promoting the accumulation of capital which spurred Britain’s
incredible economic growth during the eighteenth and nineteenth
centuries and helped make it fertile ground for the sparking of the
industrial revolution.®?

Finally, this military revolution shifted the balance of
power in Europe from monarchical land powers to maritime
republican ones. While some military advantages of finance reform
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have been touched on throughout the paper, more are worth
making explicit. The most basic advantage was in the seemingly
endless and unmatchable amount of money Britain and the
Netherlands could pour into a conflict. Lacey puts it well: “No
matter how hard the tax collectors of other nations tried, they
always had to deal with a basic economic fact: there was only so
much wealth that could be taxed away from an agricultural-based
economy before the economic base was destroyed.”®® The British
avoided this problem entirely, and while they could wage war with
relentless endurance, the French (their primary rival) were
repeatedly driven to financial catastrophe prior to surrender.5
Britain and France fought no fewer than seven major wars
following this military revolution, and the former, despite its
smaller size, was able to generally emerge victorious because of a
superior ability to bear the financial costs of conflict.®® Indeed,
despite more lucrative and efficient systems of taxation and
Britain’s heavier reliance on debt, France was forced into
bankruptcy (multiple times) by the Seven Years War and Britain
was not. Without Dutch-Anglo financial reforms, France had to
pay far higher interest rates.®® The American Revolution is a
particularly telling example. Despite helping accomplish the
political goal of securing independence for thirteen of Britain’s
North American colonies, France incurred a debt comparable to
Britain but was forced to pay twice the interest rate.%” These
exorbitant rates combined with the already shaky state of French
finance to spark the French Revolution.®® The devastating impacts
of France’s attempts to keep up with British spending would

8 Lacey, Gold, Blood, and Power, 49.

8 This dynamic mimics well the aforementioned conflicts between Spain and
the Netherlands a century earlier. Kindleberger, Financial History, 159.

8 Kennedy, Great Powers, 76-83.

% Stasavage, Public Debt, 88-95; Jones, “French Army,” 45.

57 Kennedy, Great Powers, 84.

8 | acey, Gold, Blood, and Power, 47; “French Army,” 45-47; Lynn, “Growth
of the French Army,” 581-582.



continue into the new regime and be a significant problem at least as late as 1815.%°

Financial reform also provided the British tactical advantages over both the
French and Spanish on the seas. Due to ever-present money concerns, Britain’s
enemies were extremely reluctant to engage in naval battles — they simply could not
afford to replace or repair ships. This allowed the British to easily overcome both
administrative and technological inferiority. While French ships were faster
individually, the British enjoyed advantages in both speed and maneuverability in
formation due to huge disparities in training stemming from their willingness to
fight. When forced into undesired battles, French and Spanish ships proved nearly
helpless in the face of better trained and more aggressive British forces.”

In summary, Dutch-Anglo financial reform fundamentally altered the scale
and scope of warfare during the seventeenth and eighteenth centuries. Its impacts
stretched far beyond the military realm, clearly altering the international balance of
power (both between states and regime types) as Britain and the Netherlands were
able to succeed at the expense of both absolutist European rivals and expand lasting
empires across the world. These reforms also, at the very least, set the stage for
industrialization and a century of British economic dominance over the rest of the
world. These reforms clearly constitute a military revolution.

8 White also recognizes the importance of debt in sparking the revolution. Eugene Nelson White,
“The French Revolution and the Politics of Government Finance, 1770-1815,” The Journal of
Economic History 55, no. 2 (June, 1995): 227-255. France’s post-revolutionary wars have been
attributed to the burdens of past ones. Lynn, “Clio,” 87.

70 Duffy, “British Naval Power,” 80.



