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Note on Money






It is now half a century since Britain went decimal, so I should include a note on the currency system and coinage of the Industrial Revolution period from 1600 to 1830. I should also give some hint to readers of the modern equivalent of the various wage, price and budgetary sums mentioned in the text, in sterling and in other currencies of the time.


The British currency consisted of pounds, shillings (shortened to ‘s’ in the text) and pennies (shortened to ‘d’ from the Roman ‘denarii’), with twelve pennies to the shilling and 20 shillings to the pound. Between 1604 and 1817, no gold pound coins (sovereigns) were minted; the common gold coin was the guinea, worth a variable number of shillings. Coins such as shillings, sixpences, crowns and half-crowns were minted in silver; twopenny pieces, pennies and fractions thereof in copper.


The pound was from 1717 fixed in value against both silver and gold by Sir Isaac Newton1 as Master of the Mint; this became a gold standard as silver became scarcer and increased in value. Convertibility under this standard was suspended in 1797 and resumed formally in 1821 at £3 17s 10½d per troy ounce of 22-carat gold, or £4.25 (in decimals) per ounce of pure gold. After 1821, silver was no longer legal tender for sums of more than £2.


Roderick Floud, in ‘The Changing Value of Money’,2 sets out three different ways in which we can compare money items in the distant past to those today. We can multiply an 1820 price by the change of a price index from 1820 to today, by the change of a wage index or by the change in Gross Domestic Product. Using Floud’s example of the £10,000 annual income of Jane Austen’s Mr Darcy from 1813 (Pride and Prejudice was published in that year), we get modern equivalents for Mr Darcy’s income of £620,000 today (March 2019, when the article appeared) inflating by prices, £7,305,000 today inflating by wages and about £40 million inflating by GDP (which Floud uses not for earnings but for public construction, state budgets, etc.).


Floud prefers the wage index to the price index – we buy different things today, for example, relatively less food. I disagree; we are all richer than 200 years ago and inflating by wages overinflates an 1813 income as if today’s technology had been available then. GDP indexing overinflates even more. Mr Darcy was rich, but not the richest man in England; the Marquess of Stafford’s income was about £100,000. Mr Darcy is not quite equivalent to a modern CEO, as Floud suggests; Pemberley is a much nicer home than the CEO’s, but Mr Darcy’s plumbing, transportation and medical care were pathetic by modern standards.


There is an easier way: to use the gold standard. Gold was worth £4.25 per troy ounce in 1821-30; it is worth about £1,500 per ounce today. By this measure, Mr Darcy’s £10,000 a year in paper-money 1813 is worth about £8,000 gold standard pounds (gold traded around 25% above par in 1813) or £2,820,000 today. That’s between Floud’s price and wage calculations; it shows what a good long-term store of value gold is. I suggest therefore that to get a modern (2022) equivalent you should multiply 1812-14 prices and wages by 282 and 1819-30 prices and wages by 353. The 353 conversion multiple also works for the world between 1717 and 1793.


Before 1717, say in 1600, we need to use a higher multiple, reflecting the higher bullion content of English coinage. The James VI and I gold sovereign of 1603-4 weighed 11.15 grams of 0.875 purity (21-carat) gold and so would have been worth 1.333 1817 sovereigns at bullion value; an appropriate conversion value for 1600 pounds to 2022 would thus be 470:1.


As for foreign money, where a sterling equivalent was needed, I have used representative exchange rates for the period concerned. For 1600, exchange rates can be calculated as follows:


Spain: The Spanish peso or ‘piece of eight’ was a silver coin containing 27.5 grams of silver of 0.9306 fine, and thereby valued at around 0.2 English pounds (the 1600 pound contained about 142 grams or 4.565 troy ounces of sterling silver of 0.925 fine). The ducat was a gold coin of similar value.


France: In 1600, the French currency was the livre tournois – the Tours pound – which became nationally accepted, as distinct from other regional variants, with about 0.28 troy ounces (8.71 grams) of silver, or about fifteen livres to the English pound. The livre was devalued by over a third by the time of the Revolution, to about 25 to the pound sterling; this was also the approximate exchange rate of the 1815-30 French franc.


Holy Roman Empire: The official currency of the Holy Roman Empire in 1600 was the Reichsthaler, established by the Leipzig Convention of 1566 at one ninth of a Cologne Mark, or 25.98 grams of silver; it was worth about 0.19 English pounds. To add complexity the Reichsthaler was primarily used as an accounting unit and for foreign exchange transactions; the main circulating currency was the Gulden (also known as the florin) which exchanged within the Empire at two thirds of a Reichsthaler, or 0.13 English pounds.3


Netherlands: The rijksdaalder, used as a unit of account, was in 1600 worth 0.2 English pounds sterling, divided into 50 stuivers. The guilder of 20 stuivers was used as a transaction currency (the guilder was worth 0.08 English pounds).


 




	    1. Isaac Newton (1642-1727). Kt 1705, FRS 1672. MP for Cambridge University, 1689, 1701. Principia Mathematica (1687), Opticks (1704). Warden of the Mint, 1696-99, Master of the Mint, 1699-1727.



	    2. Roderick Floud, ‘The Changing Value of Money’, History Today, Vol. 69, no. 3 (March 2019).



	    3. This is an over-simplification of a very complex reality, with strong regional variations. If it makes you feel better, Sir Isaac Newton confessed in a letter to the Lords of the Treasury of 12 April 1720 that he did not fully understand the Holy Roman Empire’s currency system either.
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Introduction: What this Book Is About







This book sets out the process by which a small group of islands off the Eurasian Continent catalysed a revolution in human welfare that has permitted the global population to increase by almost ten times while everybody became unimaginably richer. The Industrial Revolution was the most important transition for mankind since the development of agriculture, and much more unequivocally positive in its effects on living standards. It is a story of superior economic policies, political and scientific ideas, over a period of some 180 years, that enabled islands with only minor special advantages to develop in a unique way that turned out incalculably beneficial for humanity.


I shall begin by showing what preconditions, in terms of both resources and policies, were essential for the development of an industrial society from a mediaeval one. I have listed a total of sixteen such factors, all of which contributed significantly; one could argue that one or other such factor was unnecessary, but we have only a few ‘control experiments’ so can demonstrate only that societies without several such factors did not make this development. (I shall assume that the ‘game’ begins in the early seventeenth century, so that certain necessities such as printing, settled agriculture and ocean-going transportation already exist and are available throughout Europe.) I shall show why the preconditions are needed to create any industrial economy, regardless of where it is created. By applying this template to societies other than Britain, I shall show in what respects they were lacking. I shall then examine the development of British policies and society, to show how the necessary conditions for industrialization were developed and enhanced.





Factors Needed to Move from a Mediaeval Society to an Industrial One





Individual Freedom


British society at the time of the Industrial Revolution differed from all contemporary Continental societies except the Netherlands in one overwhelmingly important respect: almost all its people were fully free. That freedom derived from the period after a pandemic, the Black Death.


Before the Black Death the Norman Conquest of England had sharply compromised the living standards and embryonic freedoms of the then-indigenous Saxons. The Normans appropriated the large landholdings and imposed serfdom, the more severe French version of feudalism. Most of the Saxon population existed in an unfree status for the following centuries, providing labour and possibly military service to their feudal lord, and receiving no cash compensation. As England became more settled and its wealth increased, more land was cleared and cultivated. However, population increase among the serfs kept them mired in serfdom, even though the non-rural sectors of the economy were developing a cash economy with free exchange.


Then the Black Death from 1348 wiped out at least a third of the population. The result was a severe labour shortage. In response, the ruling classes who controlled Parliament passed the Statute of Labourers 1351, prohibiting working people’s wages from being increased. These restrictions were initially somewhat effective, but over generations, with people moving, new employers emerging and new job types appearing, they became a dead letter – the Peasants Revolt of 1381 showed the former serfs asserting their new autonomy. By the fifteenth century, wage restrictions had effectively disappeared – the descendants of the serfs freed themselves and worked for the much higher wages now available. This period was in retrospect known as ‘Merrie England’. For many of the former serfs, if not for those embroiled with their former masters in the Wars of the Roses, it was indeed ‘Merrie’!


This liberation happened across Europe for similar demographic reasons, but England and the future Netherlands saw workers liberated more fully than in France, Spain or the Holy Roman Empire. Thus, even though living standards declined again with increasing population after 1500, the greater freedom of English labour, maintained even through the impoverished early seventeenth century, was an important contributor to the Industrial Revolution.


English working men were free to move about the country, provided they could support themselves – only the 1601 Poor Law, which provided a minimal subsistence for the indigent on a parish basis, forced those seeking relief to return to their home parish. They were also free to work in any occupation they chose and to make any arrangement they could negotiate with their employer.


These freedoms were essential to the genesis of the Industrial Revolution, and a leading reason why it happened first in Britain. The Holy Roman Empire, for example, full of industrious and well-schooled German engineers, was still bedevilled by serfdom and feudal obligations in the eighteenth century because the Thirty Years’ War (1618-48) had re-immiserated much of its populace. Consequently, German industrialization was mostly delayed until after 1850.







Rule of Law


As well as individual freedom, the rule of law was necessary for industrialization. Laws should be clearly and unambiguously stated, equitably applied and universally applicable, and the arbitrary misuse of them by a king or bureaucrat should be prevented. In mediaeval societies, kings and other powerful nobles often acted above the law, subverting the lives, rights and property of ordinary people. In the eighteenth century, that was still the case in France and Spain, but not in the Holy Roman Empire, the Netherlands or Britain.


The development of English law reflected a perception that the power of the king had limits. Sir John Fortescue’s1 1470 work, The Difference between an Absolute and Limited Monarchy, describes how the English monarchy was bound by law, rather than absolute like the French one. In practice, it was possible for an English King like Henry VIII2 to flout the law.


The Civil War and the Interregnum, together with the legalism of the seventeenth century and the 1689 Bill of Rights, established the rule of law as a bedrock constitutional principle. Legal scholars and Members of Parliament played an important role in resurrecting shadowy mediaeval or Saxon liberties and establishing a solid legal structure that provided effective opposition to the early Stuart Kings.


Sir William Blackstone’s3 Commentaries on the Laws of England (1765-69) codified English common law and made it available to ordinary people. Eighteenth-century Britain was a highly, even excessively, legalistic society, and the courts were often abominably slow and expensive. However, the existence of a rock-solid legal system was universally accepted and an enormous protection for entrepreneurs whose success conflicted with existing vested interests.







Scientific Revolution


To design and produce the complex machinery necessary for an industrial society, the Scientific Method was essential. Without it, ad hoc advances might have occurred but the kind of sustained scientific advance over a prolonged period that produced James Watt’s4 steam engine, Arthur Woolf’s Cornish Engine and the first workable locomotives would have been impossible.


The Scientific Method, propounded by, amongst others, Francis Bacon5 in his Novum Organum Scientiarum (1620), showed the practical technologists of the seventeenth, eighteenth and nineteenth centuries how they could perfect their machines using an iterative method of practical experimentation refined by theoretical reasoning, leading to further practical experimentation. This powerful methodology produced more sustained advances than had previously been possible and provided an intellectual paradigm that would prove key to the Industrial Revolution.


The Scientific Method and the quickened pace of scientific advance to which it led explain well why the Industrial Revolution occurred in Western Europe in the eighteenth and nineteenth centuries. Western European countries other than Britain had equal access to Bacon’s treatise (which was written in Latin and published in the Netherlands). They also had access to the research other great scientists of the time, only a minority of whom were British. Countries outside Europe, such as China, Japan, the Mughal and the Ottoman Empires, accessed Bacon’s work only indirectly, and their intellectual climate was less well equipped to take advantage of its paradigm.


As well as the Scientific Method itself, it was also necessary for a society’s business and professional class, within the overall Baconian paradigm, to be oriented towards practical experimentation and results rather than theoretical knowledge. N.A.M. Rodger, the naval historian, in discussing the progress of ship design in the eighteenth century,6 illustrates the difference between British approaches and those of its naval rival, France. Among others, no less a mathematician than Leonhard Euler7 advised the French navy on ship design, focussing on the fashionable subject of hydrodynamics, but omitting consideration of skin friction, which at sailing ship speeds contributed almost the entire resistance to motion. Thus, Euler’s work was useless. Conversely, British shipwrights focussed on the practical problems faced by sailing ships under normally rough conditions over prolonged periods at sea, and came up with copper-bottoming, which after its adoption by the British navy gave Britain a decisive naval advantage.


Rodger’s explanation of Britain’s greater ability to make important practical advances in ship design applies equally to the practical advances in manufacturing technology and techniques that formed the Industrial Revolution. Then, as now, few industrial advances took place at the cutting edge of scientific knowledge; instead, they rested on the application of well-established scientific knowledge to practical problems and situations.







Rights and Security of Private Property


Building a business using a new technology requires the investment of much capital, with a high risk of failure and a relatively long payback. Its risks are not only unquantifiable but also un-assessable; it differs qualitatively from sending a trading ship on a long voyage. (An insurance company can provide insurance against shipwreck by insuring large numbers of similar voyages, but each new technological investment is unique; there is no way to find insurance against its possible failure.) To enter such a venture, generally absorbing most of his capital, an entrepreneur must have highly secure property rights, against expropriation by a government, a powerful noble, his workforce or a fellow citizen armed with a good lawyer and a friendly judge.


Rock-solid property rights are generally not possible in an absolutist regime, or in one with an uncertain legal code. They are the most important single requirement for industrial capitalism to come into existence, even more important than wholly free markets. A lengthy period of well-defined, well-enforced property rights, without the intervention of military, political or financial factors is essential for industrialization to occur.


When examining societies for their potential for industrialization, we should examine their potential for a long period of solid property rights, without externally imposed interruptions. Geography, making a society relatively immune from military incursions, is an additional important factor. Property must be secure against marauding armies and domestic agitators, who can destroy property and render long-term plans nugatory. Industrial investment requires a much greater physical security than farming, where the loss of a year’s crop can be repaired in the following year.


Britain was lucky in this respect. Its Civil War was not especially destructive, and occurred early in the pre-industrialization process, before major investments were at stake. Then Britain enjoyed two centuries of domestic peace, protected by the Royal Navy, with only brief and unsuccessful Jacobite rebellions in 1715 and 1745 and a small abortive French attack in 1798. With stable governments firmly committed to maintaining order, violent unrest was also minor before the 1830s.


Contrast this with the experience of the other European competitors for industrialization. Spain had one major domestic incursion, the War of the Spanish Succession, before falling victim to Napoleon in 1808. France had a civil war (the Fronde) in 1648-53, then a lengthy period of domestic peace until both domestic and foreign military chaos after 1789. The Netherlands was invaded by France in 1672-78 but was then tranquil until modest domestic revolts in 1783-87 and the French Revolutionary invasion of 1795. The Holy Roman Empire fared worst of all, suffering the immensely damaging Thirty Years’ War between 1618 and 1648, then being the scene of most of the conflicts over the following century, before succumbing to French invasion and domestic chaos after 1792. Lack of domestic tranquillity was a significant obstacle to industrialization in most European countries, with the Holy Roman Empire worst off.


In Britain, it was also necessary for ‘Luddism’ to be resisted. The first major outbreak of machine-breaking occurred in 1779, in the early stages of the adoption of water-powered machinery in the textile sector, which threatened traditional ‘cottage’ textile operations. One Ned Ludd, a weaver from Anstey, Leicestershire, allegedly smashed two stocking frames, but this was only a small part of a substantial outbreak that included the destruction of one of Richard Arkwright’s8 mills in Birkacre, Lancashire.


The authorities suppressed the disturbances on public order grounds, but there were further disturbances over the next four decades, particularly during the economically difficult decade of the 1790s. The most serious outbreaks came in 1812, after Napoleon’s Milan Decree had cut off most of Britain’s export markets, throwing many textile operators out of work, after an exceptionally poor harvest in 1811 had raised the price of grain to exceptional levels.


The government’s answer to the riots was the Destruction of Stocking Frames etc. Act 1812, which made the destruction of industrial machinery a capital felony. The Second Earl of Liverpool,9 Leader of the House of Lords in Spencer Perceval’s10 government, introduced the bill in the House of Lords (and Lord Byron used his maiden speech in the upper chamber to oppose it). Nobody was executed under the specific provisions of the Act (which expired automatically two years later) but it acted as an effective deterrent to machine-breaking activity, which died down thereafter.


Perceval, Liverpool and their colleagues knew that the labour-saving machinery of the Industrial Revolution was improving living standards rapidly, even though some traditional workers, such as framework knitters, handloom weavers and ‘croppers’ were being made redundant by the innovations. Since those groups contained over 100,000 workers, the social disruption and hardship was considerable.


This attitude was not universal – for example, the Russian Empress Catherine the Great,11 in her 1767 Nakaz, or Instruction, decreed that ‘no machines should ever be introduced into Russia, because they may result in a reduction in the number of working people’.12


Finally, for an industrialist to establish a long-lasting industrial enterprise, he must be sure that his rights to the enterprise and its output can be made legally watertight. Not only must his property right in that enterprise be sound, but he must also know that his intellectual property, the know-how and scientific insight that went into the facility’s construction, is safe from being copied by others, either domestically or worldwide. Copyright and patent law are relatively late additions to the corpus of law in most societies, but at least their beginnings must be established for industrialization to occur.


In addition to statutory protections for intellectual property rights, there must be provisions to enforce them legally without excessive cost or delay. Boulton13 and Watt’s lawsuits to uphold Watt’s steam engine patents were critical to this in Britain; there must be adequate mechanisms for such enforcement wherever industrialization is to occur. However, Boulton’s 1775 use of Parliament to extend Watt’s patent for 31 years, like Thomas Savery’s14 use of Parliament in 1698 to extend his over-general patent for 35 years, shows how these mechanisms could be abused.







Good Climate for Savers


Conventional development economists at this point will murmur something about ‘sophisticated capital markets’. Actually, sophisticated capital markets, while in existence, were irrelevant to Britain’s industrialization or even antithetic to it before the share boom of the 1880s. The short-term thinkers and globalist trade financiers in the City of London never financed the early industries.15 The amounts required were too small for profitable ‘merchant banking’ and the payoffs were too distant, while the technology was mostly incomprehensible to the classics graduates who dominated the merchant banks’ leadership.


The principal source of financing for the early industrialists was their savings and the savings of those around them, whether family, partners or occasionally ‘angel’ investors. Even quite poor men with engineering or technological skills could get financing through local networks of investors with country banks as intermediaries. For this to take place, the country’s economic climate had to be favourable to savers, allowing them to generate and retain liquid surpluses, both before venturing into entrepreneurship and from the fruits of early success.


A favourable climate for savers included several elements. In addition to rock-solid property rights, the money unit had to be stable in value – inflationary paper currencies or coinage debasement attacked savers’ holdings directly. Initially, savings could be held in bullion or plate – Tudor and Stuart households held much of their net worth on the dinner table – or in land, although the illiquidity of land holdings made them unattractive as sources of industrial capital. As the financial system developed, it needed to include either rock-solid banks or long-term instruments with complete security paying a reliable real yield. In Britain after 1751, government Consols (‘Consolidated Annuities’, created by Pelham) filled this need admirably.


The savings instruments available had to extend beyond the gentry and urban middle classes, so that working people could also build up modest pools of capital that were secure and not held in coin, vulnerable to theft. The true innovation, after industrialization was under way, came with the Savings Bank Act 1817, which provided specialised ‘Trustee Savings Banks’ for working-class savers, whose funds were invested only in government bonds, and were thus secure against financial crises affecting the conventional banking system.


Finally, there should not be excessive ‘progressiveness’ in the tax system, allowing the government to gouge huge percentages out of large savings holdings, thus discouraging their formation. Only with all these elements in place is a climate of saving encouraged, and liquid pools of wealth built up that can finance industrialization.







Small-scale Localism


The capitalism of the Industrial Revolution was notably localist. With new companies small and banking atomized, there was little pull towards big cities. The Whig Supremacy, one-party rule of 1714-60 was concentrated in the Whig stronghold of London, with most opportunities in the centralized financial sector of London itself, the plundering run from London by the East India Company or in the slave colonies of the Americas. The Whigs had little political strength in the provinces (other than ‘rotten boroughs’ available for cash) and little interest in what went on there.


When party dominance changed with the accession of George III16 in 1760, political power became devolved to the Tory small towns and rural areas. This coincided with a doubling from the previous decade of patent applications in the 1760s17 and the emergence of numerous wealthy provincial industrialists, notably, Josiah Wedgwood18 (pottery), Arkwright (textiles), John Wilkinson19 (iron manufactures) and Matthew Boulton (metal goods and eventually steam engines). Infrastructure during this period was provincial also, with James Brindley’s20 ‘Grand Cross’ system of canals in the Midlands, backed and partly financed by the Staffordshire magnate, the second Earl Gower.21


With new enterprises and sources of finance spread around Britain, innumerable approaches to problems could be tried and solutions applied on a small scale to different sectors. The result was an unprecedented effervescence of innovation, which over time led to unprecedentedly rapid growth.


The localist approach was not inevitable; in the seventeenth century Louis XIV’s France showed the attraction to monarchs and the defects for the populace of centralized state-directed enterprise. It produced magnificent feats of engineering such as the Machine de Marly, a gigantic hydraulic system completed in 1684, consisting of fourteen water wheels, each 38 feet in diameter, that powered more than 250 pumps to bring water 500 feet up a hillside from the River Seine to the Louveciennes Aqueduct. Considered the most complex machine of the century, it took three years to build for the purpose of supplying the ornamental fountains at Versailles, which used more water than the city of Paris. No useful industrial development resulted from this magnificent contraption, although its frequent breakdowns employed a staff of 60 to keep it running for over 130 years.22







Independent Localized and Competitive Banking System


England’s banking system during the Industrial Revolution was remarkably open and competitive. The market speculation over the 1689-1720 period, as the national debt built up in ways very lucrative for the Whig-allied promoters, had concentrated the financial system on banks and securities dealers in London. After 1750, as no more ‘bubbles’ occurred and risk-free interest rates had stabilized at around 3%, numerous ‘country banks’ appeared based in provincial towns. By the Bank of England Act 1708, no bank, other than the Bank of England, could have public stockholders or more than six partners; the result was a proliferation of small banks, with six or fewer partners and no more than one or two branches – by 1790 there were more than 300 such banks and by 1813 more than 800.


These country banks were located in every town of any significance; their partners were local attorneys, traders and businessmen. Consequently, there was no centralization of capital availability. Instead, debt was available locally, from people whose wealth and social class was not out of touch with the entrepreneurs themselves. These banks financed primarily trade, but also the small-scale infrastructure projects, such as canals, that resulted from economic growth. As industrial companies arose, they financed their short-term capital needs for receivables and inventory, and indirectly brokered some of their long-term capital needs.


Thus, there was no control of which entrepreneurs obtained funding – not by the government, nor by the fashionable elite and higher education institutions. The country bankers were certainly neither fashionable nor highly educated. Moreover, any entrepreneur had a choice of several country banks available within a day’s horse ride. This atomization of credit fragmented the capital market for small business.


[image: ]

The Machine de Marly, which fed Louis XIV’s fountains – how not to industrialize. Engraving by Nicolas de Fer






Given the small-scale needs of early industry, before the coming of the more capital-intensive railroads, the English financial system of 1760-1826 proved ideal to finance it. Later, legislative and economic changes promoted bank consolidation, but by then large-scale industrialization was already in full swing.







Surplus of Investible Capital and a System to Deploy It


The largest privately held asset in mediaeval societies was arable land, which had a market value because crops could be grown on it and sold for cash. Under the European feudal system, land was mostly held subject to rights of superior feudal lords, to whom in many cases it reverted at the tenant’s death. It could not be bought and sold freely, and so could not be used as security for mortgage borrowings. This problem bedevilled the emergence of free markets on the Continent, most notably in the Holy Roman Empire, in parts of which serfdom persisted until the early nineteenth century. With the society’s largest asset not realizable or mortgageable, industrialization was impossible.


In England, this problem was solved by Edward Hyde, Earl of Clarendon23 after the Restoration, through the Tenures Abolition Act 1660, passed immediately after Charles II24 returned from exile. This abolished the Court of Wards and Liveries, and tenancies in capite and by knights-service, and purveyance. By doing so, it eliminated many feudal dues and service obligations that had been due to the Crown. More importantly, it eliminated the feudal restrictions on land holding, making land an asset that could be freely bought, sold and mortgaged. It thereby freed up enormous amounts of capital that could be used to finance industrialization (as well as overseas plantations, speculation, gambling and other less desirable investments). By creating a free market in land, it gave Britain an advantage that France, Spain and the Holy Roman Empire all lacked, even a century later.


Apart from landholdings, and the earnings from empire, the British economy benefited greatly from the middle of the eighteenth century from the surplus of investible capital derived from its large and liquid government bond market. Government bonds, from 1751 mostly in the form of the highly liquid three-per-cent Consols, were a safe store of value, albeit one that fluctuated with the vicissitudes of war and peace. Fluctuations in Consols prices produced massive profits for investors in the post-war periods 1782-92 and 1813-24, which acted as a catalyst for industrialization. While downward fluctuations in Consols prices early in wars, notably during the difficult 1790s, had a contrary depressing effect upon trade, industrialization and the economy, the large, liquid pool of capital in Consols, more than 100% of GDP from 1780 onwards, allowed merchants and industrialists to accumulate on a safe and remunerative basis the capital they needed for expansion.







Small-scale Shareholder Capitalism


Another key driver of the Industrial Revolution was shareholder capitalism. There were few public companies, and the South Sea Bubble of 1720 had deterred retail investors from investing in them. The most prominent of them, the East India Company, was described by Adam Smith25 as a ‘nuisance in every respect’. It was corrupt, bureaucratic and at the time Smith wrote had just, through incompetence in performance of its administrative duties, brought on the Bengal famine of 1770, one of the worst in India’s history. Public companies with broad shareholdings played no significant role in the Industrial Revolution until the advent of the railways, half a century later.


Large companies and the public debt market could be dangerous in contributing to market bubbles, which diverted capital from productive enterprise and, when they burst, destroyed it. Since the Industrial Revolution required long-term, illiquid investment that would achieve returns only once new technologies had been adopted and perfected, diversion of the country’s capital into short-term bubbles and their bail-outs would have seriously retarded its progress.


Post-Restoration Britain suffered two such bubbles, for debt finance in the 1690s and in the stock and government finance markets in 1720, both of which were encouraged by misguided policy. Under the financially prudent administration of Sir Robert Walpole,26 the country learned to avoid such bubbles, and the next general bubble did not occur until 1825 and was dealt with capably by Liverpool as prime minister.


There was another form of shareholder capitalism that was central to the Industrial Revolution: the free association of small pools of capital in small businesses. Normally, when an individual entrepreneur developed a new industrial technique, he had insufficient capital to deploy it, so he assembled a small group of partners to produce the capital required. Since the partners formed a small group, they were not subject to influence by government or outside bodies, beyond adherence to the minimal regulations of the time. Likewise, country bank partners made decisions based on their own views and interests.


The small-scale shareholder capitalism of the Industrial Revolution put shareholder interests first, not through economic theory, but because the people that ran the companies and banks were themselves proportionately major shareholders of the institutions concerned. Most country banks and embryonic industrial companies had to put shareholder returns first to survive; there was no spare cash available for quixotic social or environmental goals, and any investments or loans made for idiosyncratic non-market purposes were a danger to the institution’s survival. The capitalism of the early Industrial Revolution was pluralist capitalism in its purest form.







Fiscal Prudence and Sound Money


To replace royal revenues from eliminated feudal dues, the Tenures Abolition Act 1660 also imposed an excise duty on tea, coffee, sherbet and chocolate. By shifting state revenues to these new sources, the Act performed a vital service for the country’s fiscal future. Instead of being fixed, as were previous taxes, customs and excise duties on these newly consumed products (as well as on tobacco and sugar, produced in Britain’s American and West Indian colonies) increased with the increase in national wealth, trade, ‘luxury’ and consumption of these expensive imported goods. The burden of this system fell primarily on the wealthier classes; the revenues it produced were naturally buoyant as wealth and trade increased.


The Restoration fiscal reforms, after hiccups during the Anglo-Dutch Wars, stabilized the financial system until 1688. Then the almost continuous wars of 1689-1713 and intermittent warfare after 1739 required the establishment of a long-term government debt system. Thereafter, the government generally ran a surplus in peacetime, although the frequent wars caused debt to increase to a maximum of 260% of GDP in 1819.


Following the Napoleonic wars, Liverpool was faced with a gigantic public debt and budget expenditure that greatly exceeded income. His solution was twofold. He cut public spending (other than debt service) by 69% in the three years 1814-17, pulling the budget back into balance in 1818. Then, instead of inflating Britain’s way out of trouble through the ‘repression’ of low interest rates and high inflation, he went the other way, putting Britain back onto the Gold Standard in 1821, thereby bringing about a 40% price deflation.


This made the ‘real’ debt burden even greater, but it made London the unquestioned entrepot of commerce and finance, its currency universally used for financing transactions, bringing incalculable long-term economic benefits. The debt-to-GDP ratio was below 200% in 1827 when Liverpool left office, and down to 30% by 1914.


In the sixteenth century, successive governments, notably that of Henry VIII, had attempted to increase revenue by debasing the coinage, but after the Restoration, it was realized that this damaged trade and reduced confidence in the government. Consequently, from 1662 Charles II’s government produced a silver coinage with a milled edge, that could not be clipped by users without the damage being immediately apparent. A further recoinage in 1696 led by Newton increased the supply of domestic coinage and stabilized its value. Then in 1717 Newton put Britain on a bi-metallic gold/silver standard which, as silver prices rose, became the Gold Standard. This was suspended in 1797, during the lengthy Revolutionary/Napoleonic wars with France but was restored by Liverpool’s government in 1821.


From 1717, therefore, Britain had a sound money of unquestioned value, that unlike other countries’ currencies was not subject to debasement. The adverse hyperinflationary experience of the newly independent United States with ‘continentals’ in 1776-81 and of the French Republic with assignats in 1792-96, together with similar, if milder, such experiences in other countries such as Austria in 1759-1811, convinced British policymakers that state-issued paper money led to dangerous inflation. In 1797-1821, when Britain was off the Gold Standard, it relied for currency on banknotes issued by the Bank of England and the country banks, avoiding state issuance of inconvertible paper money.







Agricultural Revolution


In order for there to be an Industrial Revolution, there first needs to be an Agricultural Revolution, whereby agricultural productivity rises to the point at which an increasing proportion of the population can devote itself to non-agricultural activities.


In eastern Europe, serfdom persisted, and agricultural productivity was so low that, even with almost the entire population on the land, only a modest surplus was produced. Furthermore, landholding was intimately connected with rule; a family could not sell its estate without losing its social and political position. In those conditions, there was no workforce available to industrialize and no surplus wealth available to invest in industrial activities. Famines were also frequent, further tying people to the land to ensure their survival.


Even where formal serfdom had disappeared, as in Ireland, overpopulation and low agricultural productivity could prevent urbanization and industrialization. Only where new crops and new methods of cultivation had taken hold, as in Britain, the Netherlands and some of France, was there both a surplus population and surplus wealth available to allow the possibility of industrialization. The saleability of land also produced greater social mobility, preventing successful industrialists from being socially ghettoized, while producing pockets of wealth that could be used to finance industrial ventures, canals, railroads and so on. Even the great canal developer, the third Duke of Bridgewater,27 could only invest because his landholdings, being saleable, were also mortgageable.







Expensive Labour


Contrary to intuitive belief, high real wages favoured industrialization because they maximized the cost benefits of labour-saving and powered devices. Countries such as Austria that by the eighteenth century had relatively low wages had little relative cost advantage from machinery, which in its first iterations added only modestly to productivity. Having begun to mechanize, competitive forces then led to further mechanization, in a virtuous circle that increased the depth of industrialization.


Robert Allen’s magisterial study of the Industrial Revolution goes into this in detail,28 revealing that London labourers earned about 3.5 times the minimum necessary for subsistence in 1790, about the same as in Amsterdam, as against 1.7 times subsistence in Florence, 1.3 times subsistence in Vienna, and just the subsistence level in Delhi and Beijing. Measured by the ‘respectability ratio’ based on a different and broader basket of goods, London’s ratio for stonemasons was 2.2, compared with 2.0 in Antwerp, 1.2 in Florence and Paris and 0.9 in Vienna and Valencia.


This wage differential had not always existed. According to Allen’s calculations wages in much of Western Europe had been high and close to equal between countries around 1500, largely through the population decline brought by plague 150 years earlier. Increasing population and New World silver impoverished the working classes, while enriching the elite, until 1650. Then real wages in Britain and the Netherlands turned around and began to rise again, while wages in southern Europe tended to decline still further. By the early nineteenth century real wages in Vienna were a quarter of those 400 years earlier, while in England real wages continued to increase as industrialization took hold.


The principal losers from the industrialization process were those whose occupations used un-mechanized methods: for example, handloom weavers and framework knitters. Since travel was expensive and slow and labourers were often insensitive to technological changes and new opportunities, the labour market did not arbitrage efficiently. This produced pockets of poverty and unrest where labour had become uncompetitive and was exploited.


British manual workers were better off than their Continental European contemporaries and far better off than Asians, who were in many cases (e.g. Indian textile sector workers) affected by the same technological wage-suppressing forces and without the intellectual, financial or technological means to change their livelihoods.


In the Middle Ages, government policy had acted to suppress wage rates rather than raise them – the Statute of Labourers 1351 being a prime example. After 1620 the policy of removing ‘surplus’ labour from Britain to the American colonies proved a prime example of a policy that tended to increase real wages at home. As discussed below, Liverpool in introducing the Corn Laws in 1815 proclaimed that high wages were a benefit to industrial innovation. Only after 1830, as cheap-labour-linked statesmen such as Peel became dominant, did government policy on wages become more equivocal, although the outflow of Britons to the colonies remained strong until the 1950s, helping shore up wages.







Freedom from Destitution for the Poor


For industrialization to occur, the working class had to be raised somewhat above the subsistence level. If they were not, as in early nineteenth century Austria, Italy and southern Ireland, they became naturally risk-averse, prone to political agitation (since they had nothing to lose) and unlikely to engage in the self-improvement that led to industrial advance. In addition, impoverished working people were especially hostile to industrialization, since the temporary periods of unemployment caused by the business cycle could cause them to fall into starvation.


For a pre-industrial society to raise living standards above the level of Malthusian subsistence, workers needed reasonable freedom from destitution in their old age. The late marriage and moderate fertility control necessary for living standards to improve appear to have been facilitated by old age security, which meant that large families were no longer necessary to prevent destitution in old age.


In many Catholic countries, including mediaeval England, the monasteries provided a limited level of provision for the poor. This fell away at the Reformation, but in England the Poor Law of 1601 and its successors provided old-age subsistence, locally financed and provided and generally in the form of modest cash payments. Much of this benefit was reversed by the Whigs’ Poor Law Amendment Act 1834, which established workhouses and the detestable principle of ‘less eligibility’, that is, workhouse conditions worse than those of the lowest paid labourer. Still, until 1834 the English working classes could be significantly less concerned about their old age than most of their Continental contemporaries.







Intensive Commercial Economy


In the early seventeenth century, the British economy did not differ significantly from those of other European countries, being heavily dominated by agriculture, beset by internal trade barriers and with only certain sectors fully commercial. Yet, beginning in the 1650s during the Interregnum and accelerating with the return of stable government after 1660, the economy began to acquire a complexity and commercial spirit that was matched in Europe only in the Netherlands.


The best qualitative description of this intensive development of the British economy was given in Daniel Defoe’s29 A Tour Through the Whole Island of Great Britain. Written between 1724 and 1727, before industrialization got going, Defoe’s account is full of descriptions of the specialist trades carried on in individual towns and the commerce to which those trades led. Defoe himself was from a commercial background and commercially oriented in his outlook. Defoe’s work makes it clear that specialization, mechanization and in-depth knowledge of each branch of trade was already highly developed, as were the trading and sales operations in each branch of industry.


This pre-industrialization development of the British commercial economy accounted for the high level of British wages. By providing jobs for the literate and numerate, it increased the penetration of those skills in the British population. Directly, it provided a major impetus for industrialization, in developing an entrepreneurial and commercial approach to business which sought new ways of improving profitability and seized new opportunities as they became available.


There were legal pre-conditions for an intensive commercial economy to occur. A state ought to avoid promoting monopolies and raising barriers to competition, as in the policies of France’s Louis XIV and Jean-Baptiste Colbert, and those of Britain’s James VI and I.30 It also needed to avoid splintering its economy by allowing substantial barriers to domestic trade and internal tariffs. Here the Holy Roman Empire was at a disadvantage; because it consisted of several hundred quasi-independent states, there were few substantial markets within which a vibrant commercial economy could arise. France and Spain also had domestic tariffs, but they were deliberate policy decisions rather than side-effects of a constitutional reality.







Availability of Cheap Energy


The makers of the Industrial Revolution were aware of environmental and resource issues, to which they were alerted by market signals. The most important example of this was the move to increased use of coal.


Traditionally, wood was the principal fuel used for domestic heating and cooking, the principal energy source (as charcoal) for producing iron and the principal material used for both furniture and shipbuilding. With Britain having only a modest surface area, much of which was cleared and used for agriculture, it was inevitable that limitations in the wood supply would appear, indicated by price. This problem first became acute in the late sixteenth century, at which point coal began to be shipped from Newcastle to London for domestic consumption. By 1700 most Londoners and citizens of some provincial towns (with nearby coal deposits) used coal for heating and cooking. As a result, the British coal industry was strongly developed around Newcastle and in other places with coal deposits and local demand. British coal production increased tenfold between 1500 and 1700.31


Britain’s cost advantages through widely available coal were increased in 1709 by Abraham Darby’s32 perfection of a method of smelting pig iron using coal-derived coke instead of wood-derived charcoal. This made Coalbrookdale Iron Works and other blast furnaces located near coalfields cost-competitive with Swedish and other sources of iron. The increased demand for coal led to the development of a canal network, which enabled coal to be supplied cheaply to towns and factories that were not close to mines.


The wide availability of cheap coal led to the development of steam technology. The early steam engines of Thomas Newcomen33 were highly inefficient in fuel use and so were only cost-effective where coal was cheap and readily available. Later, cheap coal made even the primitive engines of the Stockton and Darlington Railway cost-effective in moving heavy goods in an area of great coal availability. Eventually, the Watt engine and more efficient engines for manufacturing were developed from the Newcomen engine, and, once the first railways had been developed, engine technology improved quickly until steam was competitive everywhere.


The makers of the Industrial Revolution took an environmental/resources problem – the increasing shortage of wood – and solved it through technological innovation and, by so doing, increased the productivity of industry. They were motivated by the price mechanism; there was no central authority directing them to make the revolutionary changes they made. The adoption of coal in domestic use and industry was the result of a few technological advances, followed by millions of individual decisions.







Profitable Overseas Empire


Industry and industrialization were enhanced in countries with large overseas empires, such as Spain and Britain, in two ways:


First, the empire and trading links associated with it produced gold, silver or cash crops that could be taxed and sold either domestically or in Continental Europe. Spain’s bullion shipments increased to a high level around 1525 and stayed there for a century. Britain and the Netherlands benefited from East Indian production of tea and coffee, effectively Anglo-Dutch duopolies in Europe after around 1650. From the Americas, tobacco and sugar became important cash crops, grown with slave labour and producing substantial government revenues. Strategically, those revenues could remove the acute financing problems that beset early modern governments. The existence of large ‘cash crop’ economies and mining ventures in the Americas and Indies enabled large fortunes to be built, which could be deployed into commercial and industrial ventures.


The other great advantage from overseas empires and extensive international trade was large-scale sources of raw materials, which could be obtained from the lowest-cost producers worldwide. The most significant example of this, which exploded in importance after the country’s political independence but when it was still highly dependent on Britain economically, was the cotton grown in the southern United States, which was the central input into the Lancashire textile and garment industry. Theoretically, since the US was already independent, other countries could have competed with Britain for this cotton or the US could have developed a textile and garment industry for itself. In practice, despite the efforts of Francis Cabot Lowell34 and other American manufacturers, most U.S. cotton continued to be transported to Britain until late in the nineteenth century.





We cannot impose too severe a judgement on the policies of seventeenth and eighteenth century governments. After all, none of us can see what lies in the future. For example, Philip II of Spain benefited from huge windfall gains from transatlantic silver deposits. However, by devoting those gains to religious and dynastic wars and thus repeatedly leading his country into bankruptcy, he blew Spain’s chance of Industrial Revolution 200 years later. Smaller war expenditures and a greater devotion to the economic well-being of his people might have led Spain in a different and better long-term direction.


As full industrialization neared, and the benefits to Britain and the Netherlands of a prosperous commercial economy became clear, we can be more critical of states that did not move in the same direction. After 1750, Louis XV of France and Charles III of Spain (the latter a reformer, but along French lines) could have seen that a more expansionary economic policy, with internal trade barriers removed, markets and trade stimulated, and wealth spread more broadly among their people, would have led to better results even in the short term.


Before Watt’s first rotary steam engine in 1783, it was apparent to only a few policymakers even in Britain that powered industrialization was the way ahead – Gower, canal pioneer and member of most Cabinets from 1767 to 1794, was one such. Only after Watt’s invention did the economically capable leaders, William Pitt the Younger35 and Lord Liverpool become aware that Britain’s economic potential was being permanently transformed.


The next chapter examines Britain’s principal European competitors for a potential Industrial Revolution – France, Spain, the Holy Roman Empire and the Netherlands – and considers why they missed out on leading the world into industrialization. It takes as a starting point the societies in 1600, when the Renaissance, the invention of printing and transoceanic exploration had already happened. It does not examine the major Asian civilizations of that period – China, Japan, the Mughal Empire and the Ottoman Empire – partly because to do so would require a familiarity with the finer points of those civilizations that I do not possess. For whatever reason, possibly simple chronological happenstance,36 industrialization was initially a European phenomenon.


The remaining chapters, divided into convenient chronological periods, examine the emergence of the Industrial Revolution in Britain up to 1830. There is an Epilogue discussing the Victorian period and after, by which time it was neither a revolution nor purely British.


In each chapter, several themes are followed. Political developments are examined as they relate to industrialization, coming to the conclusion that industrialization was most facilitated in periods when the political Tory party was dominant. Relevant legislation is noted and in some cases discussed in detail. I hope to demonstrate that the political and legislative background in Britain was mostly uniquely favourable to industrialization’s emergence.


A second theme covers the societal changes that affected industrialization, including demographic developments, including those arising from increased cultivation of potatoes. Other important societal changes included the development of financial markets and imperial developments, which affected the financing of industrialization and the supply of entrepreneurs.


A third theme is scientific development, both in Britain and elsewhere. Normally, scientific developments were not quickly implemented industrially (one exception was gas lighting) but the changes in scientific approach in Britain, with a growing professionalism and depth of knowledge, were reflected in an increasing capacity for industrial innovation.


A fourth emphasis is on the key innovations that changed the way business was conducted. These may be infrastructural, like James Brindley’s canal system, individual inventions, such as those of Newcomen or Watt, or groups of inventions, such as in textiles. Occasionally an entirely new industry appeared, such as machine tools, gas lighting, chemicals or railways, which made a wide range of changes to industry and society.


Finally, I look at the careers of each era’s entrepreneurs. Some, like Wedgwood and Arkwright, are well known and ended up very rich; others, though building substantial businesses, ended up in the poorhouse. By discussing multiple businesses, their strategies and success, I hope to shed light on how industrialization developed. Through these examinations I hope to demonstrate that developments in marketing, control systems, organization, finance and logistics were as important to industrialization as changes in production and new power sources.


The Industrial Revolution was a unique event in world history and continues to fascinate; I hope this book reflects that fascination.
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The Competitors: Europe’s Potential Industrializers in 1600







I shall not discuss why industrialization happened in Europe, rather than somewhere else, notably China, Japan, India or the Ottoman Empire, all of which had high-level civilizations when the process was beginning. One well-known study of the question1 suggests that the process was almost random, and due to the prevalence of fossil fuels (specifically, coal) in Britain and the surplus funds generated by exploitation of the Americas. Coal and the Americas were certainly important, but China had access to both factors. It is today the world’s largest producer of coal, while the Americas, although further from China than from Europe, were as easy to reach for fifteenth century sailing ships because they could have sailed from China or Japan to California without losing sight of land.


That strongly suggests that there were factors within Chinese civilization itself, in the period when the technology to industrialize might have been available, that prevented China from industrializing. While Song Dynasty China was intellectually vibrant, albeit with a bias against the more useful arts, by the fifteenth century rapid population growth and intellectual stagnation had made China a defensive society that repelled Western contacts rather than attempting to take advantage of them. For example, the famous voyages of Admiral Zheng He in 1405-33 appear to have had the purpose of demonstrating China’s greatness rather than discovering new lands.


For Japan, the problem is industrialization’s timing. From 1600 to 1868, Japan was ruled by the Tokugawa shogunate, a central policy of which was resisting contact with the outside world, to promote political stability. Japan developed major corporations during this period – the Mitsui (1673) and Sumitomo (1615) trading houses both date to the seventeenth century – and economic growth was considerable, but from 1635 foreign trade was severely restricted so Japan would have had to develop industrialization without outside intellectual or technological input.


The Mughal civilization in India at its peak was far richer than any European country – its government’s revenues under Emperor Jahangir (1605-27) were equivalent to £100 million, compared to less than £1 million for Britain’s James VI and I.2 However, Jahangir had the largest collection of precious stones ever assembled, which suggests that little productive use was made of the wealth. Mughal civilization declined rapidly in the early eighteenth century, enabling Britain to take over parts of Mughal territory from 1765 onwards; there is little evidence of any significant attempts at powered industrialization, although the Mughal territories also had large coal deposits. Bengal was described by Adam Smith as the clearest example of a declining society, with increasing impoverishment and starvation in years of bad harvest.


The Ottoman Empire in 1600 ruled much of Croatia, some of Slovenia and the remainder of south-eastern Europe and was thereby a European power. However, from 1600 on it was in mild decline, economically, intellectually and militarily. Economically, it suffered badly from the Dutch and British East India Companies setting up direct trading routes to East Asia; much highly lucrative business for spices, tea and coffee was thereby lost to the Ottomans (and to Venice, their Mediterranean partners). There were few notable technological advances emerging from the Ottoman Empire after 1600, and they appear to have made little use of the Scientific Method.


Hereafter, I shall confine my attention to Britain’s European competitors, who had access to the same intellectual capital and similar social conditions. I shall examine why only one European country launched the Industrial Revolution, rather than it being launched simultaneously in several countries with similar resources and intellectual development. I shall show that it was only partly due to resources and pre-existing technology but was more fundamentally caused by a particular intellectual climate and national policy, which arose in Britain over the 180 years from 1649. That climate and policy were not present elsewhere in Europe to the same extent, except in the Netherlands, with which I deal below.
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Philip III of Spain, a fashion icon who brought peace but not much prosperity. Painting by Antoine du Succa.






To gauge the relative position of Europe’s countries approaching industrialization, we should start by looking at the competitors, at some date before but close to when the process began. Since the British policy transition began with the Interregnum of 1649-60 (although some policies were in place previously), I shall examine the major countries in Europe in 1600, with some reference to developments in each country over the next two centuries. In 1600, the five principal competing states in Europe that might have moved towards industrialization were Spain, France, the Holy Roman Empire, the Netherlands and England3.




Spain in 1600


Spain was the most powerful European country in 1600. Its reigning king, Philip III (1598-1621) was pious but not especially intelligent or diligent. However, his overall policy of winding down the wars started by his father Philip II (1556-98) steered Spain away from the recurring bankruptcies of that reign. Philip III subcontracted control of the Spanish bureaucracy to Francisco Gomez de Sandoval y Rojas, first Duke of Lerma, in office until 1618, who was highly corrupt, allegedly amassing a fortune of 43 million ducats.4


Spain was almost universally Catholic. Philip III’s wife Margaret of Austria, sister of the hard-line Catholic, Holy Roman Emperor Ferdinand II (1619-37) was devout and politically active, so the influence of the intolerant Spanish Church was strong. Apart from the activities of the Spanish Inquisition, this was exemplified by the expulsion of 300,000 Moriscos (Moors who had nominally converted to Christianity) between 1609 and 1614. While popular with the native Spanish, this resulted in a sharp decline in agricultural and small business output in the regions affected. Overall, Philip III’s reign was one of economic stagnation and the beginnings of decline.


Since around 1525, Spain had enjoyed a large, if fluctuating, income from the silver bullion mined in the New World, most particularly at Potosi, in modern Bolivia. As well as causing long-term European inflation, this made the King of Spain potentially the richest monarch in Europe. After its arrival in Spain, bullion flowed to the rest of Europe through Spain’s military expenditure and consumption of European imports. It did not remain there. From 1500 to 1800, there was a structural differential between the gold/silver exchange ratio in Europe and in Asia; in 1600 an ounce of gold was worth twelve ounces of silver in Europe, but only six ounces of silver in Asia, a huge and long-lasting arbitrage opportunity. Hence, Spain’s silver bullion was primarily used to pay for European imports of spices and luxury goods from Asia. Imports from Asia greatly exceeded exports to Asia but, in addition, it was highly profitable to export silver bullion and coins to Asia and return gold to Europe – the arbitrage trade added to the natural European trade deficit to drain the silver from Europe.


Spain’s income from the New World potentially gave it similar fiscal advantages to those enjoyed by Britain from tobacco and sugar excises 150 years later. Annual silver production from the New World mines peaked in the quinquennium 1621-25 at 15.6 million pesos.5 By that time fraud and theft were considerable, so only 8.9 million pesos of that amount were landed at Seville, down from a high of 11.6 million pesos in 1591-95. Taking an average of the two latter figures, the annual revenues from the New World mines arriving through Seville peaked during Philip III’s reign at about ten million pesos (£2 million).


The Spanish treasury did not have the right to all this revenue. The mines were mostly owned by various members of the Spanish nobility, the only people with sufficient liquidity to finance their development. The treasury was theoretically entitled only to a ‘silver import tax’ on the bullion landed at Seville. In addition to this, the Spanish treasury had full rights to taxation only from Castile. Overall, in 1600 Spain’s annual royal revenue was around 8.5 million ducats6 (£1.7 million). Its debts were ten times that amount – 85 million ducats (£17 million). The Spanish government’s revenue was four times England’s level of around £400,000 in 1600, from an Iberian Union7 domestic population of around double that of England, but its debts were a much larger multiple of England’s, and their management caused frequent cash-flow crises.


The silver flow was never enough to support Spain’s geopolitical ambitions and became even more inadequate when output from the New World mines fell 40% after 1625 while leakage increased. Inevitably, state cash flow became straitened, at which point, the first time as early as 1523, the treasury resorted to a secuestro of the incoming bullion, paying through short-term loans carrying an artificially low interest rate of around 5%. Over time, the number of secuestros increased, as did the leakage of bullion no longer imported by the official route through Seville.


Philip II and his father Charles V/I (Charles V of the Holy Roman Empire, 1520-56, and Charles I of Spain, 1516-56) consistently overspent their income on costly wars. Charles had a vision of a universal Catholic monarchy controlled by the Habsburgs, including both Spain and the Holy Roman Empire. Pursuing and defending this vision against Protestantism and rival states was ruinously expensive. Then Philip II undertook a 40-year attempt to maintain control of the Netherlands, a fifteen-year war with England and an expensive proxy war that led to outright war backing the Catholic League against Henry IV in the French Wars of Religion. He ended the French war by the Treaty of Vervins of May 1598, shortly before his death, but left the Dutch and English wars for his son to sort out.


Despite his substantial income, Philip II declared bankruptcy four times in his 42-year reign, damaging the fortunes of the Fugger family early in his reign, then moving on to Genoese bankers. Philip III inherited his father’s debts; he wound down his wars (peace was signed with Britain in 1604 and a twelve-year truce with the Netherlands in 1609) but expanded court spending and allowed greater corruption among his ministers. At the end of his reign, an initially successful participation in support of the Habsburg-ruled Holy Roman Empire in the Thirty Years’ War (the 1620 Battle of the White Mountain was a notable triumph) augured further fiscal trouble in the future.


Spain and Portugal not only created the first transatlantic empires, they were also the first major Western traders in African slaves. (The slave trade was common throughout the Mediterranean region before and after 1400, with Christian slaves being shipped to North Africa and Moslem North African slaves shipped to Europe.) Under Henry the Navigator (1394-1460), who was half English through his mother, a daughter of John of Gaunt,8 Portugal had pioneered the exploration down the African coast by sea. The first cargo of African slaves was shipped to Europe in 1444 and Portugal later established a network of African trading posts, exchanging European textiles and weapons for African slaves, spices and precious metals.9


Spanish and Portuguese transatlantic exploration after 1492 broadened and deepened the slave trade. African slaves were not much used in the Potosi silver mines, because they found the climate and altitude intolerable; there the Spanish rulers used Amerindian slaves primarily. However, African slaves were better adapted to the work and climate in the sugar plantations of coastal areas of Mexico and Brazil. Hugh Thomas estimates that in the first quarter of the seventeenth century, the total number of slaves exported from Africa was around 200,000, (i.e. 8,000 per annum) of which 100,000 went to Brazil, 75,000 to Spanish America, 12,500 to São Tomé and only a few hundred to Europe. The trade was controlled from Seville, as was most Iberian transatlantic trade, although Portuguese Jewish conversos were generally the largest traders.


Slave-produced crops were only modest revenue providers to Spain and Portugal compared to bullion shipments and East Indian spices. Thomas estimates that in the late sixteenth century, the value of the slave trade to the Portuguese crown, through taxes, customs and so on was 280,000 cruzados10 (£47,000), compared with two million (£330,000) for the East Indian trade.


Spain’s bullion revenues and fiscal difficulties produced three major barriers to progress towards industrialization. First, Spain became the main provider of bullion to the rest of Europe, maintaining forces abroad and importing manufactured goods from the rest of Europe for consumption domestically and by the wealthy settlers in the New World. Seville had a monopoly on this trade (until 1717, when its monopoly was transferred to Cadiz) and its entrepot business was highly profitable. This trade pattern hollowed out Spanish industries such as wool production that had been internationally competitive, shipping to the Bruges market, before bullion shipments began. Thus, economic activity that might have developed into industrialization was reduced and links to potential markets lost.


Second, the Spanish monarchy’s repeated defaults left interest rates very high and the domestic banking system underdeveloped. If the state could only borrow at 10-15%, private borrowers were forced to pay correspondingly more, while domestic banks were impoverished by their repeated losses on state lending. Since many of the Genoese banks had representatives in Madrid, they were able to capture domestic Spanish banking business at high interest rates, thereby suppressing embryonic Spanish competition.


Third, the flow of revenues from bullion, even those not wasted by the state, were used for conspicuous aristocratic consumption and did not generate private businesses and financial savings pools, in the way that British tobacco and sugar revenues were to do. New World silver mining was carried on by private entrepreneurs under licence from the state, but their activities remained concentrated in the New World. Exploiting political connections for profit, as Lerma spectacularly proved, was far more lucrative than economically productive, domestic, private sector activity. Likewise, the highly profitable Seville (later Cadiz) entrepot business was an oligopoly, which did not finance or encourage competition. Even the raw materials for silver mining, such as mercury, were supplied by the German Fuggers. Over these centuries, the wealthy Spanish aristocracy never developed the entrepreneurial and infrastructure-building activities of their British counterparts, with corresponding loss to Spanish economic development.


These effects worsened as Spanish bullion income declined after 1625. Spain had European responsibilities that were extremely expensive to defend, and the involvement of Philip IV (1621-65) in the Thirty Years’ War made matters worse. In the latter stages of that war Spain’s treasury took to large-scale selling of state offices, which increased corruption and weakened private property rights still further, since purchasers of offices resorted to extortion to recoup their investment. Further defaults followed in 1647, 1652, 1661 and 1666. The late seventeenth century saw severe political and economic decline, with Spain’s population falling by one million by 1700. Charles II, the king over this period, 1665-1700, was a sickly and mentally defective product of the Habsburg penchant for in-breeding (Philip II and Philip IV had both married their Austrian Habsburg nieces, while Philip III married his first cousin once removed, also an Austrian Habsburg).


After 1700, the first dozen years of Habsburg-Bourbon conflict over the Spanish succession subjected Spain to a war on her own territory. The succession of Bourbon rulers Philip V (1700-46), Ferdinand VI (1746-59) and Charles IV (1788-1808), while an improvement on their Habsburg predecessors, were generally ineffectual, and Spain was dragged into several unnecessary wars by the French relatives of the new royal house. Only Charles III (1759-88) proved capable, in the ‘enlightened despot’ manner of his contemporaries, Maria Theresa of Austria and Frederick II of Prussia, expanding the country’s university system and promoting scientific achievement.


Even under Charles III, Spanish industry expanded on the Colbertian French pattern (see below) rather than the English pattern, with royal monopoly industries set up in porcelain and crystal, little entrepreneurial vigour and continued internal tariffs between the various formerly separate kingdoms within Spain, which remained barriers to trade. For fiscal reasons, the government’s financial and economic position remained beleaguered and defensive. While Spain had economic thinkers, they remained mercantilist before the nineteenth century; the most notable was Luis Jerónimo de Uztáriz y Hermiaga (1670-1732) whose book Theorica, y Practica de Comercio y de Marina (Theory and Practice of Commerce and Maritime Affairs), published in 1724, combined elements of the thought of Jean-Baptiste Colbert and Thomas Mun.


Spain’s colonies in Latin America grew substantially in the eighteenth century, despite the declining output of their silver mines, and an affluent settler population developed. That population’s demand for European goods continued to be satisfied by imports from other countries through the monopoly ports of Seville and later Cadiz or, increasingly, by British, French and Dutch smugglers.


Scientifically, Spain had been a European leader in the sixteenth century. As one notable example, Jerónimo de Ayanz y Beaumont (1553-1613) developed a steam-powered pump for the silver mines in Seville, for which he was granted a royal patent in 1606. His device placed the water in tanks and then, heating it by a coal fire, used the steam to pump the water out of the mine. His invention, not a true engine because it lacked moving parts, appears similar in principle to those of the Marquess of Worcester and Thomas Savery (see Chapters 4 and 5 below) but decades earlier than either. Like many prototypes, it was probably not very effective and thus led to no further developments.11


After 1625, Spain’s declining political and economic position caused scientific activity to fall back. Few of the period’s scientific advances emerged from Spain, although the country remained competitive in chemistry, with eighteenth-century Spanish chemists discovering the elements tungsten and platinum. Spanish society generally lacked both the pools of entrepreneurially-inclined savings that might have led to industrial advances and the pre-industrial economic base of commerce on which such advances could build.


In 1600, Spanish property rights were limited and the law, while voluminous, was heavily tilted towards the privileges of the traditional aristocracy. Property rights were further damaged by the repeated secuestros of silver bullion by the state; since property rights were insecure even in the state’s most important dealings with the elite, they could have little solidity for lesser folk. This did not change significantly during the seventeenth century, and the periods of semi-anarchy under Charles II and war thereafter made things worse. After 1713 the ‘Bourbon reforms’ produced a gradual improvement, with the reign of Charles III seeing especial progress. Still, Charles IV’s reign, dominated by his wife’s favourite Manuel Godoy (1767-1851), saw wars and regression, and after 1808 civil war and French occupation severely damaged both legal and property rights.


Spanish savers benefited from the bullion in a silver coinage, mostly in the form of reales of one eighth of a peso. This coinage was debased, beginning as early as 1600 under Philip III with the real de vellon less than half silver, and debasement continued until a currency reform of 1737 which set the value of a real de vellon at one twentieth of a peso. In the New World Spanish ‘pieces of eight’, still coined from fine silver, became a near-universal coinage throughout the eighteenth century, being much used in the future United States, but in Spain itself there was a 2.5 to one devaluation. Overall, Spanish savers over the seventeenth and eighteenth centuries were poorly treated, although not as badly in the late eighteenth century as in the Holy Roman Empire or France. Moreover, the lack of a secure banking system or secure government bonds meant that savings had to be kept in cash or invested in land – not a recipe for their growth or efficient redeployment.


In 1600, Spain was a relatively benign society for the very poor, because of the continued dominance and wealth of the Catholic Church, which through its monasteries provided relief from destitution. The wars and unrest after 1665, followed by the anti-Catholicism of the late eighteenth century (the Jesuits were expelled in 1767) and the attempts to remove some of the Church’s benefices reduced that protection. Moreover, increased fertility rates expanded the Spanish population by 50% during the eighteenth century, from eight million to twelve million, putting pressure on wages since there was little economic growth and land was fully (if inefficiently) used in large landholdings.


Agricultural labour productivity was relatively low and static, around that of France in 1750 and little more than half that in Britain or the Netherlands. Real wages declined for both skilled and unskilled workers from 1500 to 1850, and by the second half of the eighteenth century were less than half those in Britain and the Netherlands. Literacy was the lowest in Western Europe, with only 20% of the population able to sign their name in 1800.12


Spanish energy costs were among the highest in Europe. Spain had limited coal deposits, though its first mine was opened in Asturias in 1593, and its forests were denuded by Philip II’s ‘Armada’ shipbuilding programmes between 1570 and 1600. Consequently, energy in the second half of the eighteenth century was around 50% more expensive than in the Netherlands, 15% more expensive than in Paris and double the cost in most of Britain.13


Spain had the most profitable of all New World empires after 1500. This profitability continued at a diminished level until the eighteenth century. Like other early modern empires, it rested on exploitation of non-European labour; in Spain’s case through a tribute system that provided the Peruvian mines with slave labour, supplied by the local Inca aristocracy, for 250 years (though the Mexican mines used mostly waged labour). There was little African slavery, primarily because African labour was not viable in the chilly high-altitude environment of the Peruvian mines. However, because of the underdeveloped Spanish domestic economy, New World-derived profits did not generate much useful entrepreneurial capital at home.


Overall, Spain’s hugely profitable empire gave it the opportunity to develop economically, had it invested the money in education instead of warfare, avoided repeated state bankruptcies, removed internal tariffs and allowed the empire’s demand to generate a vibrant commercial and agricultural economy at home, thereby raising wage rates. It would also have needed to improve its societal structure and protection of property rights, while avoiding savings-destroying inflation and currency debasement. Even then, it would have suffered from high-cost energy, but that could possibly have been overcome. Nevertheless, its lack of industrialization and overall impoverishment over the years between 1600 and 1800 must mostly be attributed to the policy failures of Spain’s rulers.







France in 1600


France in 1600 was undergoing a period of capable government, of an approach unusual in French history. From 1562 to 1598, an intermittent religious/dynastic war, the French Wars of Religion, had taken place under the three weak sons of Henry II (1547-59): Francis II (1559-60), Charles IX (1560-74) and Henry III (1574-89), backed by their formidable mother Catherine de Medici. The Catholic League was led primarily by the Guise family and backed by Philip II of Spain. The Huguenot (Calvinist) faction was led by Henry de Bourbon (1553-1610), from 1572 onwards king of Navarre (a southern province, mostly annexed by Spain in 1512), and had some backing from German Protestants and Elizabeth I14 of England. Catherine and her Catholic sons vacillated between the factions, though acquiescing to the 1572 Massacre of St Bartholomew, in which the Guise supporters massacred some 35,000 Huguenots.


Henry de Bourbon was a distant cousin to the three sons of Henry II, but their next male heir and married to their sister Marguerite. He succeeded to the French throne and ruled as Henry IV (1589-1610), ending the religious war by converting to Catholicism in 1593 and passing the Edict of Nantes providing for toleration of the Huguenots and giving them certain political rights in 1598. In 1600, after the annulment of his marriage to Marguerite, who had proved barren, he married the usefully wealthy Marie de Medici (from a different branch of the family than Catherine de Medici) who provided him with two sons and several daughters and acted as Regent during the first few years of Louis XIII’s reign (1610-43), after Henry was assassinated in 1610.
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Henry IV of France. He was France’s best King; policy was reversed after his death. Painting by Frans Pourbus the Younger.






Despite the French Wars of Religion, after 1600 religious conflict was only moderately damaging, as the Huguenots represented only 10-15% of the population and were until 1685 guaranteed toleration. Their political power was removed by Louis XIII and his minister Cardinal Richelieu (in power from 1624 until his death in 1642) after the 1628 Siege of La Rochelle. Then, in 1685, under Louis XIV (1643-1715), the Edict of Nantes was revoked. The ensuing persecution led to the emigration of 180,000 Huguenots and the loss to France of much of its business and skilled artisan class.


Henry IV’s ordinary revenues in the 1590s were about eleven million livres tournois and total royal revenues were about 25-30 million livres15 at the end of a long period of war and depression, so French revenues totalled £1.7-2.0 million in 1600 compared to £400,000 in England, where the population was only 30% that of France. Since Henry did not control all of France until 1598, a war with Spain broke out in 1595, and payments to opposition nobles to join Henry had totalled between 20 million and 32 million livres, the financial position remained tight. Fortunately, from 1596 Maximilien de Bethune, duc de Sully (1560-1641) took control of French state finances, and order was gradually restored.


Henry was unique among France’s pre-1789 monarchs in attempting to improve the lot of ordinary people: ‘If God gives me life, I will make it so that no ploughman in my realm will lack the means to have a chicken in his pot on Sunday.’16 Sully on his behalf removed many internal taxes, centralized tax collecting, removed tax farmers, freed up agricultural markets and undertook a broad-ranging programme of public works. He also established the French silk industry around Lyons, which became an important export sector in the centuries ahead.


The high quality of Henry IV’s government compared with its European contemporaries or French successors is illustrated by the story of William Lee (1563-1614), an English clergyman who in 1589 invented a stocking frame that enabled woollen stockings to be knitted more quickly. He was unable to gain a patent in England, allegedly because Elizabeth I, like Russia’s Catherine the Great two centuries later, feared the effect of new machinery on employment. However, when Lee moved to France, Henry IV granted him a patent and allowed him to set up in Rouen. Alas, after Henry’s death Lee was forced to give up his work and died in poverty in Paris, although his brother took the invention back to England and established it as the keystone of the East Midlands framework knitting industry.17


Henry IV attempted to set up a French East India Company, along the lines of the recent British and Dutch companies and established France’s first North American colonies in Canada at Port Royal in 1605 and Quebec in 1608. By 1610, with its economy recovered from the wars, France appeared to be heading soundly towards industrialization, provided Henry IV’s and Sully’s enlightened economic policies continued to be followed.


In the event, those policies were reversed by their successors. Richelieu, who believed an impoverished peasantry would be less likely to rebel, centralized power in the monarchy, censored the press and persecuted opponents, while reducing the rights of private property. He also raised taxes on salt and land to fund his military campaigns, impoverishing the peasants further, while ensuring at the Estates General of 1614 that the Church remained exempt from taxation.


As well as persecuting Huguenots, Louis XIV expanded state expenditure and pursued a mercantilist economic policy to finance it. One of the most important ministers in his government was Jean-Baptiste Colbert (1619-83), who was Controller-General of Finances from 1665 until 1683. Colbert favoured a positive balance of trade, i.e. an excess of exports over imports. His preferred policy to achieve this was import substitution, developing domestic industries to replace foreign capabilities. For example, a 1665 decree encouraged domestic glass manufacturing to replace imports of Venetian glass and was followed by a 1672 decree forbidding such imports altogether, as the domestic capability had become established. Colbert attempted to encourage output by promoting state-licensed monopolies or oligopolies in many areas, while he also prescribed both qualities and measures of goods, preventing a free market from growing up. With many trades closed to outsiders, those without established wealth or political connections were unable to build businesses, again reducing competition.


Colbert’s policies of import substitution indeed increased royal revenues, but any benefit from this was dissipated by Louis XIV in endless wars. Colbert also engaged in partial repudiation of royal debts, without any attempt to institutionalize the royal finances; consequently, interest rates remained high and no bond market like that in the Netherlands (and in Britain after 1694) could grow up. While he attempted to increase internal trade, he could not abolish internal customs duties because of the royal need for revenue, so the French economy, despite its greater size than Britain’s, remained atomized and inefficient.


France’s eighteenth-century economic problems were worsened by the efforts of the Scottish gambler, financier and proto-Keynesian economist John Law (1671-1729). Law, an early believer in paper money, obtained the ear of the Regent Philippe d’Orleans (1715-23) and in 1716 set up the Banque Générale Privée, which took over much of France’s public debt, and was nationalized in 1718 as the Banque Royale. The Banque Royale issued immense amounts of paper money, supposedly secured by France’s landholdings in the Mississippi basin; then in 1720 went bankrupt. Unlike Britain’s contemporary South Sea Company (SSC), which had financed itself by share issues, the Banque Royale had issued banknotes, which consequently absorbed much of the savings of the French middle classes. Also, unlike the South Sea Company, investors in the Banque Royale enjoyed no even partial bailout after its collapse; indeed, records of individuals’ holdings of French public debt were burnt, to prevent further repercussions.18 Consequently, much of France’s private capital was lost in the bankruptcy and its public credit was ruined.


France’s economic policies did not improve significantly after 1720. A contemporary of Law, the Irish-born Richard Cantillon (1685?-1734) in his Essai published in 1730 postulated the law of supply and demand, discussed the effect of money supply on prices, suggested that oversupply of money as in Law’s case would cause a ruinous financial crash and proposed that trade balances could be improved by offering better quality products. Regrettably, although Cantillon had made considerable money from Law’s Mississippi Company, selling early, he was then forced into exile and was killed in 1734 when his house in London was burned to the ground.


If the French had followed Cantillon, they might have got somewhere. However, French economic thought for the remainder of the eighteenth century was dominated by the Physiocrats, led by François Quesnay (1694-1774) and Anne Robert Jacques Turgot (1727-81). The Physiocrats believed that the source of economic wealth was land and agricultural labour, and that agricultural products should therefore be priced as high as possible. All industrial and non-agricultural labour, products and services were ‘unproductive appendages’ to the agricultural sector. While the Physiocrats’ belief in private property was helpful, as was their encouragement of self-interest, their overall belief system was detrimental to developing the resources, technology and skills needed for industrial take-off.


Meanwhile, the economic policies of Louis XV (1715-74) and Louis XVI (1774-92), after an interval of stability under Cardinal André-Hercule de Fleury (1653-1743, chief minister to Louis XV from 1726 until 1743), involved oppressively high taxation, governed by the costs of repeated unsuccessful wars against Britain and imposed unequally, with the nobles exempt from many taxes and the Church exempt from all of them. Those policies ended in near bankruptcy, resulting in the Estates General being called in 1789 for the first time since 1614, leading to the French Revolution. In 1800, France was the world’s most economically unequal significant economy, with a Gini coefficient of 73.3 compared to Britain’s 58.9 and the Netherlands’ 51.9, despite ten years’ rule by liberals and radicals.19


After 1800, French economic thought improved. Jean-Baptiste Say (1767-1832) was the first true French classical/free market economist; his 1803 Treatise on Political Economy stated the principles of free choice of labour and security of property rights from the state, as well as Say’s Law, that supply creates its own demand. Selected as a member of the Tribunat in 1799, his reluctance to compromise with Napoleon led to his removal in 1804. He was forced into private life, where he demonstrated the soundness of his theories by setting up a cotton-spinning factory successfully, employing 500 people. Meanwhile, France remained astonishingly mechanically backward; a government survey found only 48 steam engines in the entire country in 1816, fewer than the 110 Britain had installed before the expiry of the Savery patent in 1733.20


After the war ended, Say came to Britain, where he mixed mostly in Whig and Radical circles. He wrote a highly prescient survey of the British economy, De l’Angleterre et des Anglais (1815). However, he did not appreciate the full productivity benefits of industrialization, believing that the immense burden of Napoleonic war debt and associated taxes would make British labour uncompetitive once peace fully returned.


Under the benign government of Louis XVIII, Say was in 1819 one of the founders of the École spéciale de commerce et d’industrie, the world’s first business school. The Restoration, Orleanist and Second Empire French governments of 1815-70 were at least moderately receptive to the ideas of Say and Frédéric Bastiat (1801-50). French industrialization got under way in those years, although Britain had by then established a lengthy lead.


While many French economic policies deterred an Industrial Revolution, the country’s intellectual climate was moderately favourable to it. Richelieu had founded the Académie Française in 1636 and René Descartes (1596-1650) had made important philosophical and scientific advances, albeit mostly while living in the Netherlands. France continued to be a European scientific leader throughout the eighteenth century, with Antoine Lavoisier’s (1743-94) discoveries in chemistry especially important.


French innovations important to the modern world continued – mayonnaise, modern dental tools, the hot-air balloon – but they were not turned into substantial businesses, often being developed in the public sector. For example, the fardier à vapeur (steam wagon) of Captain Nicolas-Joseph Cugnot (1725-1804) was developed for the French Army; the full-sized model of 1770 moved at 2.25mph but was very unstable and required the fire to be relit every fifteen minutes. The Montgolfier brothers’ hot-air balloon of 1783 worked well and got their father, a paper manufacturer, elevated to the aristocracy, but because of its lack of power or steering had few practical applications beyond very dangerous joy-riding. Overall, the highly theoretical approach of French intellectuals and the lack of a commercially-oriented artisan class prevented the country from making more progress before 1789.


France saw no improvement in property rights for the mass of the population between the death of Henry IV and 1789 – indeed they deteriorated overall under the stresses of French national finances. The Catholic Church owned around 40% of all wealth and paid no taxes, although it made a voluntary contribution of about 5% of its theoretical tax liability. The nobility was also partly exempt from the onerous land tax, while other taxes continued to be ‘farmed’ as they had been in James VI and I’s Britain, resulting in innumerable abuses. Law courts existed, but laws varied by region and the courts treated noblemen and commoners unequally, so that the commoner’s property was ill-protected against arbitrary seizure.


The climate for savers was also poor. The currency had been debased during the Wars of Religion, although it was stabilized during the reigns of Henry IV and Louis XIII. Then, from 1701, France began to issue paper money, which inevitably lost its value before being swept into the bankruptcy of Law’s Banque Royale in 1720. Stability was restored under Fleury in 1726, with the livre devalued by about one third from Henry IV’s time to make 24 livres equal to £1. A further issue of paper money was introduced in 1776 and the notorious assignats in 1789, which were subjected to hyperinflation, as was the successor money introduced by the Directory in 1796. Napoleon re-introduced a gold coinage in 1799, but France defaulted on his debt in 1815. There was no system of long-term French government bonds similar to British Consols and by the 1780s the government’s debt of 110 million livres was in default. Hence, there were no reliable government instruments in which middle-class savers could invest before 1815.


Wage costs in France around 1750 lay between those in Spain and Britain, with skilled labourers earning close to British levels in Paris but wages in the provinces considerably lower. Literacy was much lower than in Britain at only 35% in 1800, which both reflected and caused lower social mobility among the lower strata in French society.


While the Catholic Church still played a substantial role in alleviating destitution in 1600, its role was less than in other countries where the Church remained dominant without a substantial alternative faith, and less than in mediaeval times. Its charitable role also declined after the rule of Richelieu, who added fiscal burdens to ordinary people while relieving the Church and its members. With France having such high inequality, life was hard for the peasantry, and their willingness to take business risks was correspondingly muted.


Because of Colbert’s policies, French industry tended towards monopoly in the seventeenth and eighteenth centuries and lost the competitive commercial spirit it had been developing under Henry IV. Scientific invention continued at a high level but was not married to commercial innovation. As Lord Liverpool noted in 1820, when trade with France was freed in 1787-92, its volume was around that with Spain or Portugal, far less than expected given France’s size.21


France had considerable coal reserves, but they were expensive to mine and of mediocre quality – hence this was a barrier against early industrialization. Conversely, with its many excellent rivers, the country was an early pioneer in mill technology and water-powered industrialization occurred in several places. One early example was the Lodève water-powered textile factory, granted a monopoly on the manufacture of French military uniforms by Fleury, a native of the town. However, it lost its monopoly and much of its prosperity at the Revolution.


France had a large overseas empire, inaugurated by Henry IV in Canada. Its emphasis in Canada was on the fur trade rather than settlements; thus, the colony’s size and profitability were limited. The foundation of Louisiana in 1699 brought opportunities for further expansion, but the collapse of the Mississippi Scheme in 1720 slowed that expansion considerably. In the West Indies, the Compagnie des îles d’Amérique founded Guadeloupe and Martinique in 1635, giving France a 20-year head start over Britain in that region, and this was followed by Haiti in 1664, which grew to be the richest sugar colony in the Caribbean. However, the French West India Company, founded by Colbert in 1664 to monopolize the slave and sugar businesses, was nationalized ten years later.


In the East, Colbert founded a French East India Company in 1669, sixty years after Henry IV’s abortive attempt, with capital of fifteen million livres (£800,000), larger than the Dutch East India Company’s initial capital 67 years earlier. It established colonies on Réunion and Mauritius and established itself near Madras; however, by 1719 it was close to bankruptcy. After the Seven Years’ War and the loss of French settlements in India, the company was nationalized in 1769.


By 1700 France had a more important position in slave-enabled sugar growing than Britain, although only a limited position in tobacco. In Africa, France set up a trading post in Senegal in 1624. Overall, France had as large and profitable an empire as Britain in the late seventeenth century, but lack of naval success thereafter caused its growth to be slower and imposed high costs. After 1720, colonial revenues, important in the seventeenth century, formed a declining source of net revenue to finance any French industrialization.


France’s surplus of investible capital built up rapidly under Henry IV. Moreover, France’s empire produced additional resources, greater than Britain’s before 1700. However, the fiscal and policy follies pursued by France’s rulers after 1610 meant that little of those resources were in hands that might become industrial entrepreneurs, or even finance them. Resources were heavily concentrated in the Church and the traditional aristocracy, while the commercial middle classes were impoverished by the 1720 crash and the working classes were ground down by the tax system. Thus, little beyond dilettante scientific experimentation took place.


Finally, France was almost completely free from marauding armies after 1600 and Henry IV’s Edict of Nantes ensured that religious conflict remained localized. There was only one serious outbreak of unrest, the Fronde, between 1648 and 1653. Then, after 1789, radical upheaval followed by two decades of Continental war made industrial progress almost impossible.


In 1600, France appeared the most likely of any European country to industrialize. It was large, with excellent resources, and Henry IV and Sully’s policies were pushing the country towards a wealthy peasantry and vibrant commercial economy like that of the Netherlands 50 years later or Britain a century later – a pre-condition to industrialization. Had Henry IV lived, or Sully been allowed to continue in office until his death in 1641, such a society might have come into being and French progress towards industrialization might have become unstoppable.


In the event, poor social and fiscal policies under Richelieu, poor economic policies under Louis XIV and Colbert, the financial crisis of 1720 and the unsuccessful wars of the eighteenth century combined so that in 1800 France was economically a long way behind Britain. This affected France’s strategic position; under Napoleon she was never as strong relative to Britain as she appeared. For his ill-fated campaign of 1815 Napoleon raised only 17.5 million francs22 – equivalent to £700,000, less than 3% of the £27 million raised by Nicholas Vansittart23 in one bond issue four days before Waterloo. Economically at least, the denouement was not ‘a damned near-run thing’ but inevitable.
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