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Industrialization Waves and Geopolitical Positioning: Framing and the Preindustrial World

This article opens a twelve-part series that treats the order and circumstances of national industrialization as the primary structural explanation for the contemporary geopolitical positioning of modern nations. The theory does not claim to be sufficient. Culture, religion, geography, ideology, wartime disruption, resource endowment, colonial legacy, and dozens of other factors all contribute. The theory does claim that a small number of structural variables tied to when and how a nation industrialized carry disproportionate explanatory weight, and that the resulting positions are more legible in industrialization terms than in any other single frame. The subsequent eleven articles walk the industrialization waves chronologically and apply the framework introduced here. This article establishes the framework, sketches the preindustrial world at caricature level, and states the epistemic commitments the series makes.

The caricature is deliberate. Every named region, era, and mechanism referenced in this article has a scholarly literature far larger than any single article can review. The full case for the primary-structural claim, the primary sources for each region and era, and the qualifications each generalization requires cannot fit in one article, or even in twelve. Readers seeking a scholarly treatment of any specific claim should consult the primary literature cited in the references. Readers seeking the analytical thread that ties the industrialization waves to contemporary positioning are the intended audience for the series.


What the Series Argues

The claim is structural and comparative. Nations that industrialized early enjoyed compounding advantages that shaped every subsequent decision available to them. Nations that industrialized late faced narrower option sets, higher entry costs, and pre-configured global institutions that were built around the interests of earlier arrivals. Nations that never fully industrialized remained on the margins of the international system regardless of population, resource endowment, or cultural inheritance. The wave a nation joined, and the circumstances under which it joined, produced structural conditions that persist into the present day.

The claim is primary but not sufficient. Where the theory encounters a case it does not fully explain, the theory does not fail. The theory acknowledges the load-bearing role of a supplementary factor. Middle Eastern oil-state geopolitics, Russian post-Soviet positioning, Israeli-Palestinian border configuration, and Sub-Saharan African colonial cartography are among the cases where supplementary explanation carries at least as much weight as industrialization order. The eleventh article of the series treats these edge cases explicitly.

The claim is falsifiable in principle. If a nation that industrialized early ended up structurally aligned with nations that industrialized late, against the interest of other early industrializers, and that alignment persisted across changes in domestic government, ideology, and leadership, the theory would predict a failure to hold. No such case is prominent in the twentieth or twenty-first centuries. The theory’s principal risk is not that it fails against evidence but that it succeeds too readily, since post-hoc reconstruction can always fit any observed alignment. The series mitigates this risk by naming the mechanism through which industrialization is supposed to produce a given positioning, so that the mechanism itself can be examined rather than only the resulting correlation.



The Framework the Series Applies

Each article after this one treats a specific nation or group of nations. Every article applies the same six axes.

Wave. Which industrialization wave the nation belongs to. First-mover Britain, continental European followers, American ascent, Meiji Japan as first non-Western case, Soviet forced industrialization, postwar Japan and West Germany under United States security umbrella, East Asian tigers, China’s post-1978 rise, Indian and other late arrivals, and the non-industrializers. The wave determines the global institutional environment within which the nation industrialized.

Endowments. Natural resources, geographic position, population size, coastline, arable land, coal and later petroleum reserves, and access to trading routes. Endowments constrain but do not determine the possible industrialization trajectory. Britain’s coal endowment was necessary but not sufficient for the first industrial revolution, and other coal-rich regions did not industrialize first.

Institutional response. State banks, tariff structures, land reform, universal education, universal conscription, patent systems, corporate law, labor law. Alexander Gerschenkron’s Economic Backwardness in Historical Perspective argues that later industrializers substitute state banks and mobilized capital for the private entrepreneurship that drove British first-mover industrialization. The institutional response is the primary variable that distinguishes fast-catching from slow-catching late industrializers.

Wartime disruption. The First World War, the Second World War, decolonization wars, civil wars, and Cold War proxy conflicts. Wartime disruption reshuffles industrial capacity and shifts geopolitical alignment. Nations whose industrial base survived a war intact, or whose industrial base was rebuilt under external subsidy, emerged repositioned relative to nations that neither built nor rebuilt.

Catch-up mechanism. Import substitution industrialization, export-oriented industrialization, state-led development, market-led development, hybrid state-market models. The mechanism a nation adopted has consequences for the sectors it built, the trading partners it acquired, and the security relationships that stabilized the arrangement.

Contemporary positioning. Alliance memberships, trade blocs, security guarantees, supply-chain roles, and diplomatic alignment on the major systemic questions of the current decade. This is what the series is trying to explain.

The six axes are neither independent nor exhaustive. They are the analytical scaffolding the subsequent articles hang on. Where an axis does not apply cleanly to a case, the article states so. Where an additional axis is required, the article names it and treats it separately.



The Preindustrial World in Caricature

The remainder of this article sketches the world before industrialization. The sketch is deliberately compressed. Each generalization has counter-examples, and each counter-example has its own literature. The purpose is to establish the baseline conditions against which industrialization will register as a structural transformation, not to survey preindustrial history.

The preindustrial world was Malthusian, organic, extractive, tributary, and slow. It was Malthusian in the sense that population expanded to consume any productivity gain, keeping per-capita income near subsistence over centuries. It was organic in the sense that all economic energy derived from photosynthesis in real time, whether through human labor, animal traction, biomass combustion, or agricultural surplus. It was extractive in the sense that political economies concentrated on capturing surplus from peasant producers rather than raising productivity. It was tributary in the sense that political relationships between polities took the form of tribute, protection, and dynastic marriage more than trade and treaty. It was slow in the sense that information, goods, and armies moved at the speed of horses, sailing ships, and marching soldiers.

These five properties are not independent. The Malthusian ceiling was a consequence of the organic energy constraint. The extractive fiscal state was a consequence of the Malthusian ceiling. The tributary political geography was a consequence of the fiscal state’s limits. The slow movement of information and force was a consequence of the organic energy that powered movement. The system was self-reinforcing across centuries.



The Malthusian Ceiling

The most robust quantitative fact about the preindustrial world is that per-capita output did not grow. Angus Maddison’s World Economy long-run estimates place per-capita gross domestic product growth at roughly five hundredths of one percent per year for the world between the year 1000 and the year 1800. The number is not zero, and there are regional and periodic exceptions, but the order of magnitude holds across centuries and continents. By comparison, the world since 1820 has grown per-capita output at roughly one and a half percent per year, thirty times the preindustrial rate.

The mechanism is the Malthusian population response. Let YY denote aggregate output, NN population, and Ypc=Y/NY_{\text{pc}} = Y / N per-capita output. In a Malthusian regime, any sustained rise in YpcY_{\text{pc}} above the subsistence level YsubY_{\text{sub}} triggers a rise in the birth rate and a fall in the death rate. Population grows until per-capita output returns to a neighborhood of subsistence. The equilibrium condition is

dYpcdt≈0on time scales longer than one generation
\frac{d Y_{\text{pc}}}{dt} \approx 0 \quad \text{on time scales longer than one generation}


which places the long-run limit on preindustrial productivity gains.

The dynamic that enforces the equilibrium is a population response to real wages. Let ww denote the real wage available to laborers and w*w^* the subsistence wage below which mortality exceeds fertility. The population equation of motion in Malthusian regimes takes the form

dNdt=k⋅(w−w*)⋅N
\frac{dN}{dt} = k \cdot (w - w^*) \cdot N


with k>0k > 0 producing the negative feedback that keeps ww in a neighborhood of w*w^* across centuries. Sustained productivity gains push ww above w*w^* briefly, triggering population growth, until the additional population brings ww back to w*w^*. The equilibrium is unstable to positive productivity shocks only over the transient period before the demographic response completes. The gain accrues as more people at the same standard of living, not as higher living standards for the same number of people. Gregory Clark’s Farewell to Alms documents the mechanism at high resolution for preindustrial England and finds it consistent with historical wage and demographic series.

The Malthusian trap is the reason that preindustrial dynasties and empires that appear wealthy by absolute measures were poor by per-capita measures. Song China, at its economic peak in the twelfth century, likely had per-capita output within a factor of two of subsistence, according to the historical-national-accounting reconstruction by Broadberry, Guan, and Li spanning 980 to 1850. The absolute output was large because the population was large. The per-capita output was small because the productivity ceiling was low. Comparative wage series for later Qing China, established by Allen, Bassino, Ma, Moll-Murata, and van Zanden across the 1738 to 1925 window, confirm the pattern for the succeeding centuries. Roman-era estimates in the Scheidel and Friesen empire-wide reconstruction suggest similar per-capita numbers for the classical Mediterranean. The pattern held across every organic economy for which quantitative estimates exist. The formal empirical test of Malthusian dynamics by Ashraf and Galor using preindustrial data across seventy-nine countries and centuries of population and technology series confirms the equilibrium mechanism the equations above sketch. Gregory Clark’s detailed reconstruction of English working-class conditions from 1209 to 2004 provides the single most careful preindustrial wage series and shows the Malthusian pattern operating in the most-studied historical case.



The Organic Energy Ceiling

The Malthusian ceiling was itself a consequence of the organic energy ceiling. E. A. Wrigley’s Continuity, Chance and Change and Energy and the English Industrial Revolution establish that all preindustrial economies operated as organic economies. Every joule of economic energy derived from photosynthesis in the current growing season or the immediately preceding decades. Human labor came from food. Animal traction came from fodder. Fuel came from wood, peat, and charcoal, all of which were biomass. Wind and water power supplemented these but never replaced them at the aggregate level.

The organic economy has a hard energy ceiling. Let EpcE_{\text{pc}} denote per-capita usable energy per year, IsolarI_{\text{solar}} the solar irradiance available for photosynthesis at a given latitude, η\eta the biomass conversion efficiency from solar input to usable output, and AlandA_{\text{land}} the arable and pastoral land available per capita. The energy ceiling satisfies

Epc≤η⋅Isolar⋅AlandN
E_{\text{pc}} \leq \eta \cdot I_{\text{solar}} \cdot \frac{A_{\text{land}}}{N}


which for the most productive preindustrial economies in the temperate zones peaks around ten to fifteen gigajoules per capita per year. The industrial economies of the twenty-first century consume between fifty and three hundred gigajoules per capita per year, five to thirty times the organic ceiling. The reason is that industrial economies draw on fossil energy, which is photosynthesis of the geological past monetized in the geological present, and later on nuclear and modern renewable sources that operate outside the organic economy entirely.

Fossil energy did not appear at industrialization. Coal was used for heating and small-scale metallurgy for centuries before the industrial revolution. What changed was the deployment of coal at scale in coordinated systems of steam power, iron production, textile mechanization, and railway transport. Before that deployment, the organic ceiling bounded every economy. After it, the ceiling bounded only those economies that failed to make the transition.



Preindustrial Fiscal State Capacity

The organic ceiling constrained state capacity through the intermediate variable of taxable surplus. A preindustrial state could tax only what its subjects produced above subsistence, and could tax only what its administrative apparatus could reach. Let YagY_{\text{ag}} denote agricultural output, τmax\tau_{\max} the maximum sustainable tax rate on agricultural surplus, and ϕ\phi the administrative reach coefficient bounded between zero and one. State revenue TT was bounded by

T≤ϕ⋅τmax⋅Yag
T \leq \phi \cdot \tau_{\max} \cdot Y_{\text{ag}}


with ϕ\phi typically well below unity outside the immediate hinterland of the political capital. In practice preindustrial states extracted between five and fifteen percent of gross agricultural output as revenue, with the top of the range achieved by the most efficient bureaucratic states such as late Ming and Qing China and the Ottoman Empire at its peak. Modern industrial states routinely extract twenty to fifty percent of gross domestic product. The gap is a full order of magnitude in absolute terms and an even wider gap in per-capita terms.

Paul Kennedy’s Rise and Fall of the Great Powers traces the mechanism at the great-power level. Kennedy documents that the winner of a preindustrial great-power contest was consistently the state that could mobilize the largest sustained fiscal effort, which was in turn the state with the deepest agrarian surplus and the most reliable revenue extraction. British ascendancy in the eighteenth century rested on a fiscal-military state that combined the Bank of England’s long-term debt with a customs and excise system reaching into every port and market town. The North and Weingast constitutions-and-commitment analysis shows how the 1688 Glorious Revolution created the institutional preconditions for credible long-term sovereign borrowing, without which the eighteenth-century British debt buildup would not have been sustainable. Patrick O’Brien’s political-economy treatment of British taxation from 1660 to 1815 documents the fiscal machinery in detail and establishes that British per-capita taxation ran substantially above continental European rivals through the entire long eighteenth century. French, Spanish, and Dutch competitors matched Britain’s population and agrarian output but could not match its fiscal capacity, and consequently could not sustain equivalent naval and colonial commitments. The comparative-historical analysis of Karaman and Pamuk on different paths to the modern state in Europe establishes that the divergence in preindustrial European fiscal capacity was jointly determined by warfare intensity, economic structure, and political regime type across the sixteenth to eighteenth centuries.

The fiscal-military state was itself constrained by transportation and communication. Roman roads, Chinese canal systems, and Ottoman post services extended state reach substantially beyond what unaided geography permitted, but the extension was expensive, slow, and reversed whenever central authority weakened. A tax collector who could not reach a peasant could not tax that peasant. An army that could not march to a rebellious province could not suppress the rebellion. The state was a network whose density and extent were bounded by the organic energy that powered movement along its edges.



Warfare and Mobilization Before Industrialization

Preindustrial warfare was mobilization-bounded. The number of soldiers a state could put in the field, feed for a campaigning season, and equip for combat was constrained by the surplus that state could extract from its agrarian base. Let mm denote the fraction of population sustainably mobilized as full-time soldiers. The upper bound on mm satisfies

m≤Ypc−YsubYsub
m \leq \frac{Y_{\text{pc}} - Y_{\text{sub}}}{Y_{\text{sub}}}


which for preindustrial economies with YpcY_{\text{pc}} near YsubY_{\text{sub}} produces mm on the order of a few percent, and in most cases well below one percent for a fully professional standing force.

The fiscal constraint on standing military capacity chains back to the underlying agricultural surplus. Let MM denote sustainable military expenditure and α\alpha the politically sustainable share of state revenue that a preindustrial polity could commit to military purposes. Combining with the fiscal-capacity bound gives

M≤α⋅T≤α⋅ϕ⋅τmax⋅Yag
M \leq \alpha \cdot T \leq \alpha \cdot \phi \cdot \tau_{\max} \cdot Y_{\text{ag}}


which chains military capacity all the way back to the agricultural output the state could reach and extract. Preindustrial great-power military rankings therefore tracked agricultural surplus more closely than any other single variable, and the largest sustained armies belonged to the polities with the deepest fiscal-military states rather than to the polities with the largest populations. Larger mobilizations were possible for short campaigns using militia, feudal levies, and mercenaries funded by extraordinary revenue extraction, but such mobilizations exhausted the fiscal base within a season or two and could not be sustained across years. The Napoleonic Wars pushed mobilization ratios in France above two percent for extended periods and stressed the French state to its fiscal breaking point.

The transformation of warfare that industrialization produced was not primarily a technological transformation, though the technology mattered. It was a mobilization transformation. Industrial-era great powers routinely mobilized ten to twenty percent of their populations for the world wars, sustained the mobilizations for years, and equipped the mobilized forces with per-capita firepower orders of magnitude beyond preindustrial norms. The fiscal state that supported these mobilizations required the productivity floor that industrialization made possible. Preindustrial polities were categorically incapable of sustained modern warfare, and the industrialization gap consequently translated directly into military dominance from the first industrial wave onward.

The naval dimension followed the same logic. Preindustrial navies used wooden hulls, sail propulsion, and cannon whose range and rate of fire had scarcely changed for two centuries. Shipbuilding was constrained by timber, tar, hemp, and iron, all of which drew on the organic economy. Fleet size and endurance were bounded by the states that could sustain long-distance provisioning networks. Steam propulsion, iron and later steel hulls, breech-loading rifled artillery, and eventually oil-fired boilers transformed naval capability within a single human lifetime after industrialization arrived. The nations that made the transition first, and that possessed the industrial base to sustain the transition, dominated the seas for the century that followed.



The Preindustrial Political Map circa 1750

By the middle of the eighteenth century, on the eve of the industrial transformation that would remake the world, the political map of the globe took a shape that would be unrecognizable to a contemporary reader. This subsection sketches the map at caricature level.

Qing China was the world’s largest economy, containing on the order of thirty percent of global population and generating a comparable share of global output. The Qing state extended its administrative reach across a vast territory using the most sophisticated bureaucratic apparatus in the world. Kenneth Pomeranz’s Great Divergence documents that per-capita productivity in the Yangzi Delta was broadly comparable to per-capita productivity in the Netherlands and Britain at the same date, contrary to the older assumption that European economic superiority long predated industrialization.

Mughal India, once one of the world’s wealthiest polities, was in political decline. The British East India Company had established coastal footholds and was beginning the long process of substituting itself for the Mughal fiscal apparatus. By 1750 the Company controlled significant territory in Bengal. By 1857 it would control most of the subcontinent. By 1858 the British Crown would formalize what the Company had built.

The Ottoman Empire remained the dominant power of the eastern Mediterranean, the Balkans, and the Middle East, though its relative position had eroded against European rivals since the failed 1683 siege of Vienna. Ottoman fiscal capacity was substantial but no longer growing. The empire’s peripheries were beginning the slow secession that would occupy the following two centuries.

Continental Europe consisted of a dense mosaic of competing states, none of which had achieved political consolidation on the scale of the great Asian empires. France was the largest population and the largest economy, with roughly twenty-five million people. The Habsburg dominions were a composite monarchy. Prussia was ascendant under Frederick the Great. Russia under Elizabeth was expanding eastward and consolidating southward. The Dutch Republic remained a mercantile power but had peaked. Spain was a diminished but still substantial imperial state. The fragmentation of Europe was the necessary condition for Britain to industrialize first without any single continental rival capable of catching up quickly enough to matter.

Britain in 1750 was a modestly sized state with a large navy, an efficient fiscal apparatus, a growing colonial empire, and a coal endowment that would soon become geopolitically decisive. Its per-capita output was among the highest in the world though not the highest, and its institutional foundations for what would become the first industrial revolution were substantially in place.

Tokugawa Japan was closed to foreign trade with narrow exceptions and had been so for over a century. Domestic economic activity was substantial and per-capita productivity was comparable to European contemporaries in some sectors, but the closure left Japan structurally disconnected from the emerging global system.

The Americas were colonial extraction zones. The Spanish and Portuguese empires had exported enormous silver flows to Europe over the preceding two centuries. The British and French North American colonies were beginning to develop economies of their own, and the thirteen colonies that would become the United States were roughly twenty-five years from independence.

Sub-Saharan Africa outside the coastal trading zones was minimally penetrated by European power. The Atlantic slave trade had already deported some ten million Africans and would deport more before its nineteenth-century abolition. The interior would remain outside European administration until the late nineteenth-century scramble.

The Russian Empire under Elizabeth spanned an enormous territory extending to the Pacific but contained a population smaller than France and a per-capita economy poorer than most of western Europe. Its fiscal capacity was limited and its infrastructure minimal.

This map is a snapshot. Twenty years later much of it would begin to change. Fifty years later most of it would be unrecognizable. A hundred years later almost none of it would remain. The changes that transformed the map were driven primarily, though not solely, by the industrial revolution that began in Britain in the second half of the eighteenth century.



The Preindustrial Colonial Enterprise

The colonial ventures of the preindustrial period were extractive projects operating within the constraints of the organic economy. Portuguese and Spanish empire-building in the sixteenth century extracted silver from the Americas and moved it to Europe and thence to Asia in exchange for Chinese and Indian manufactures. Dutch commercial imperialism in the seventeenth century built the world’s most sophisticated shipping and finance operation around the spice trade of the East Indies. British and French competition in India, the Caribbean, and North America expanded across the eighteenth century and would culminate in British dominance by the late 1700s.

The preindustrial colonial enterprise was not yet the industrial-era colonial enterprise. Extraction operated at the pace and scale of sailing ships and gunpowder infantry. Colonial administration relied on local intermediaries and could not achieve deep territorial penetration. The most valuable colonies were the plantation colonies whose sugar, tobacco, silver, and slaves generated exportable surplus without requiring extensive administrative apparatus. Territorial empires on the scale that industrialization would later permit were beyond preindustrial fiscal and logistical capacity.

Ronald Findlay and Kevin H. O’Rourke’s Power and Plenty traces the interaction between trade, war, and empire across the second millennium. Their account establishes that the preindustrial colonial system was a global system, in that Chinese silver demand shaped Spanish American mining, Ottoman naval policy shaped Portuguese Indian Ocean strategy, and Dutch financial innovation shaped English commercial policy. The system was global but its throughput was bounded by organic-economy transport costs. The transformation of colonial reach that would follow industrialization is intelligible against this preindustrial baseline.

The Acemoglu, Johnson, and Robinson study of The Colonial Origins of Comparative Development argues that the institutional patterns colonial powers established in the preindustrial and early-industrial periods persisted across centuries, and that the disease environments the colonists encountered shaped the institutional patterns. Colonies where European settlers established themselves in large numbers developed one set of institutions. Colonies where European settlers could not survive in large numbers developed a different set of extractive institutions. The two patterns produced markedly different trajectories over the following two centuries. The companion Reversal of Fortune analysis establishes the historical inversion in which regions that were relatively prosperous in 1500 became relatively poor by 2000 and vice versa, and traces the inversion to the same institutional-persistence mechanism. The colonial origins mechanism operates in parallel with the industrialization order mechanism the series treats and interacts with it in every case where the same country is present in both stories.



What Changes When Industrialization Arrives

Industrialization changes the world through a compounding cascade. This subsection previews the cascade in schematic form. The subsequent articles work through the cascade at national resolution.

Energy density unlocks per-capita productivity. Coal-fired steam engines produced mechanical work at costs and volumes that no organic energy source could match. The mechanical work was applied to spinning, weaving, pumping, hauling, and eventually every mechanized production task, raising per-worker output by factors ranging from ten to a hundred across specific sectors.

Per-capita productivity unlocks fiscal capacity. Higher per-capita output means more surplus above subsistence, which means more taxable capacity per subject. Industrializing states extracted a growing share of a growing per-capita base, producing revenue gains that dwarfed preindustrial fiscal expansion.

Fiscal capacity unlocks military capacity. State revenue funded standing professional armies, industrial arms production, purpose-built warships, and eventually general staffs, war colleges, intelligence services, and mobilization plans of a scale and complexity unimaginable in preindustrial polities. The mobilization gap between industrial and non-industrial polities became the decisive military variable of the nineteenth and twentieth centuries.

Military capacity unlocks force projection. Steam propulsion, breech-loading artillery, later railways and telegraph, and eventually aircraft and radio, extended the operational reach of great powers by orders of magnitude. Distances that had bounded preindustrial empires ceased to bound industrial ones.

Force projection unlocks further resource capture. Nineteenth-century European powers seized territories, established administrations, imposed treaty ports on independent Asian states, and reorganized global trade around routes and rules that served their industrial economies. The captured resources funded further industrial expansion.

The cascade is self-reinforcing for nations on it. Every stage feeds the next. Every gain compounds. The cascade is marginalizing for nations off it. Every stage the leader completes puts additional distance between the leader and any would-be follower. Late industrializers face a leader who has already extracted the resources, built the institutions, and captured the geopolitical positions the late industrializer would need to catch up.

The cascade is quantitatively compounding. Let Ylead(t)Y_{\text{lead}}(t) and Yfollow(t)Y_{\text{follow}}(t) denote per-capita output of the leading industrializer and a specific follower over time, and let gleadg_{\text{lead}} and gfollowg_{\text{follow}} denote their respective per-capita growth rates. The ratio between them evolves as

Ylead(t)Yfollow(t)=Ylead(0)Yfollow(0)⋅e(glead−gfollow)⋅t
\frac{Y_{\text{lead}}(t)}{Y_{\text{follow}}(t)} = \frac{Y_{\text{lead}}(0)}{Y_{\text{follow}}(0)} \cdot e^{(g_{\text{lead}} - g_{\text{follow}}) \cdot t}


which produces enormous divergences even from modest growth-rate gaps sustained over multiple generations. A leader growing per capita at two percent per year and a follower growing at one percent per year diverge by a factor of e0.01⋅100≈2.7e^{0.01 \cdot 100} \approx 2.7 over a century. The compounding property is what turns modest early differences in industrial adoption into structural gaps that persist across generations.

The aggregate consequence is the phenomenon that Kenneth Pomeranz named the Great Divergence. Let Y‾world,pc(t)\bar{Y}_{\text{world,pc}}(t) denote the population-weighted mean of world per-capita output at time tt, and let Yleader,pc(t)Y_{\text{leader,pc}}(t) denote the per-capita output of the leading industrial economy. The divergence ratio is

D(t)=Yleader,pc(t)Y‾world,pc(t)
D(t) = \frac{Y_{\text{leader,pc}}(t)}{\bar{Y}_{\text{world,pc}}(t)}


which was on the order of one and a half to two circa 1500, on the order of two to three circa 1800 on the eve of the industrial revolution, and on the order of twenty to fifty by 2000 depending on which industrial leader is chosen as the numerator. The century in which the ratio grew fastest was the second half of the nineteenth century, when British and later American industrialization compounded and no non-Western economy had yet begun the transition.

This asymmetry, and the historical responses of specific nations to it, is the subject matter of the remaining eleven articles.



Primary Structural, Not Sufficient

The series stakes an explicitly non-sufficient claim. The following are cases where the theory produces useful but incomplete explanation and where supplementary explanation is required.

Middle Eastern oil-state geopolitics. Petroleum extraction economies are neither industrial in the traditional sense nor pre-industrial. Their positioning is determined primarily by the geology of their oil reserves, the timing of their independence from colonial powers, the security relationships that emerged with oil-consuming industrial states, and the rentier-state dynamics that resource-rich extraction economies exhibit. Industrialization order is a weaker explanatory variable than resource-rent politics in this cluster. The eleventh article treats the cluster explicitly.

Russian post-Soviet positioning. Russia industrialized under Soviet forced-development policies that produced a distinctive industrial base heavily weighted toward military-industrial output and resource extraction. The post-Soviet trajectory is shaped as much by the collapse of the Soviet institutional apparatus, the resource-rent economy that followed, and the security-legacy relationships with former Warsaw Pact states as by the industrialization order per se. The sixth article treats the Soviet industrialization directly. The eleventh article treats the post-Soviet complications.

Israeli-Palestinian border configuration. The specific boundary configuration in the eastern Mediterranean owes more to post-World War II decolonization dynamics, the specific decisions of the British Mandate authorities, the 1948 and 1967 wars, and the demographic questions that these events generated, than to industrialization order. Israel is an industrialized state and Palestine is not, but the industrialization gap is a consequence of the political configuration rather than a cause of it.

Sub-Saharan African borders. The current borders of most Sub-Saharan African states were drawn at the 1884-1885 Berlin Conference, in the middle of the second industrial revolution, by European powers negotiating spheres of colonial influence with no reference to the political geography of the African polities that occupied the territories. Post-independence borders largely inherited these lines. The industrialization theory has less to say about the specific border configuration than the colonial-origins theory of Acemoglu, Johnson, and Robinson has to say about the resulting institutional trajectories.

Central Asian state configuration. The five Central Asian republics that emerged from the Soviet dissolution inherited borders that Soviet nationalities policy had drawn on top of a preexisting Islamic cultural geography. Their contemporary positioning reflects Soviet infrastructure, Russian security expectations, Chinese Belt and Road investment flows, and Islamic transnational networks in a specific superposition that industrialization order alone does not fully explain.

The theory treats these cases honestly. Where a supplementary explanation carries more weight than industrialization order, the article names the supplementary explanation and works with it. Where industrialization order carries substantial weight but not all the weight, the article says so. The primary-structural framing preserves the theory’s utility across the full case set at the cost of the tighter but less defensible sufficient-explanation framing.



Scope and Method Note

Several methodological commitments follow from the primary-structural framing.

The series uses the industrialization framework as an organizing structure, not as a research program. Each article draws on established primary literature rather than presenting original historical research. Where the interpretation is standard, the article cites the standard reference. Where the interpretation is contested, the article names the contest and states the position the series takes.

The series makes generalizations at national and regional scales. Sub-national variation is acknowledged where it materially affects the argument but is not treated in detail. The series is comparative political economy, not economic geography or regional history.

The series discusses contemporary positioning through late 2026. Predictive statements about post-2026 developments in the twelfth article are framed explicitly as extrapolations from the framework rather than as forecasts. The extrapolation strategy is one of several defensible strategies, treated alongside alternatives in the closer.

The series uses caricature deliberately in this opener and in the regional sketches. A caricature is a compressed representation that preserves the load-bearing features at the cost of accuracy on features that are not load-bearing for the argument. The alternative to caricature at this scope is nothing at all, since a full treatment of any single case would exceed the length of the entire series.



Prior Art in the Comparative Political Economy Literature

The theoretical apparatus the series applies is not novel. This subsection identifies the principal predecessors.

Alexander Gerschenkron’s Economic Backwardness in Historical Perspective is the foundational statement of the late-industrialization theory. Gerschenkron argued that late industrializers do not repeat the sequence of the first industrializer but substitute different institutional configurations, particularly state banks and mobilized capital, for the private entrepreneurship and gradualist finance of British first-mover industrialization. The series inherits Gerschenkron’s central claim and applies it across the full sequence of industrialization waves.

Gerschenkron’s late-industrialization mechanism produces a testable catch-up time under simplifying assumptions. If a follower economy grows at per-capita rate gfg_f while the leader grows at rate glg_l with gf>glg_f > g_l, the time to close a per-capita productivity gap of ratio R=Ylead,pc/Yfollow,pcR = Y_{\text{lead,pc}} / Y_{\text{follow,pc}} satisfies

tcatch=lnRgf−gl
t_{\text{catch}} = \frac{\ln R}{g_f - g_l}


which for RR on the order of ten and a growth-rate gap of two percentage points produces catch-up on the order of a century. The bound is optimistic in that it assumes the follower can sustain a superior growth rate through the entire catch-up window, which is empirically difficult beyond a few decades. Gerschenkron’s account is that late industrializers achieve the superior growth rate temporarily through institutional substitutions such as universal banking and state-directed investment, and lose the growth-rate premium once they have caught up substantially.

Kenneth Pomeranz’s Great Divergence is the canonical statement of the position that European and East Asian economies were broadly comparable in per-capita productivity as late as the eighteenth century, and that the divergence between them was a specific historical event rather than the culmination of long civilizational trajectories. The series adopts the Pomeranz position on the timing of the divergence and treats the divergence as the initial event whose consequences the subsequent industrialization waves compound.

David Landes’s Wealth and Poverty of Nations argues that the industrial divergence was a consequence of institutional and cultural factors that took centuries to develop in Europe and were absent or weaker elsewhere. Landes’s account is in tension with Pomeranz on the timing of the divergence and with Acemoglu-Robinson on the primacy of institutions over culture. The series does not adjudicate the culture-versus-institution debate but draws on both traditions where the evidence supports their claims.

Paul Kennedy’s Rise and Fall of the Great Powers is the canonical treatment of the fiscal-military dimension of great-power competition across the second millennium. Kennedy’s analysis of the industrial revolution’s effect on great-power rankings is central to the series’s account of how industrialization order translates into geopolitical positioning.

Daron Acemoglu and James A. Robinson’s Why Nations Fail argues that inclusive versus extractive institutions determine long-run development trajectories more than geography, culture, or resource endowment. The Acemoglu-Robinson framework is complementary to the Gerschenkron framework. Gerschenkron explains how late industrializers can catch up given the right institutional response, and Acemoglu-Robinson explains which institutional responses are politically feasible in a given historical setting.

Ronald Findlay and Kevin H. O’Rourke’s Power and Plenty traces the interaction between trade, war, and empire across the second millennium, providing the empirical scaffolding for many of the specific historical claims the series makes about individual industrialization waves.

E. A. Wrigley’s Continuity, Chance and Change and Energy and the English Industrial Revolution establish the organic-economy framing that this article uses to describe the preindustrial energy ceiling and the transition it took to break.

Angus Maddison’s World Economy long-run estimates provide the quantitative baseline for preindustrial and industrial-era gross domestic product estimates the series cites throughout.

Robert C. Allen’s British Industrial Revolution in Global Perspective is the standard modern account of the British first industrial revolution and provides the primary evidence base for many claims in the second article of the series.

Ha-Joon Chang’s Kicking Away the Ladder documents the historical use of tariffs, subsidies, and state intervention by successful industrializers, contradicting the free-trade doctrine those same industrializers later exported to would-be catch-up economies.

Joe Studwell’s How Asia Works is the standard practitioner-oriented account of the East Asian catch-up mechanism, which the series draws on heavily in the eighth and ninth articles.

W. W. Rostow’s Stages of Economic Growth is the canonical mid-twentieth-century modernization theory, which the series references as a historical predecessor but not as an operating theory. Rostow’s five-stage model has been substantially superseded by the more careful case-by-case treatments of Gerschenkron, Pomeranz, and their successors.

Paul Bairoch’s Economics and World History compiles the empirical case against a wide range of standard economic-history generalizations and provides useful correctives on issues where popular understanding diverges from the historical record.

Thomas Robert Malthus’s Essay on the Principle of Population is the original statement of the demographic-economic mechanism that gave the preindustrial ceiling its name.

Gregory Clark’s Farewell to Alms documents the Malthusian trap for preindustrial England at high resolution and provides the quantitative evidence for the wage-and-demographic mechanism.



Series Roadmap

The remaining eleven articles follow this plan.

The second article treats first-mover Britain, the coal-and-colonial-capital foundation of the first industrial revolution, and the geopolitical position Britain occupied at the peak of its dominance in the second half of the nineteenth century.

The third article treats the continental European followers, including Belgium, France, Germany, Switzerland, and the Netherlands, and the Gerschenkron-style institutional substitutions the followers deployed to close the gap on the first mover.

The fourth article treats the American ascent, the protectionist and immigration-driven scale that produced the twentieth-century industrial superpower, and the transition from British-dominated to American-dominated global order across the two world wars.

The fifth article treats Meiji Japan, the first non-Western case of successful industrialization from a preindustrial baseline, the Meiji institutional response, and the pre-World War II imperial expansion that ended in 1945 catastrophe.

The sixth article treats Soviet forced industrialization, the human and economic cost of the five-year plans, the industrial base that emerged, and the Cold War apparatus that the base supported.

The seventh article treats postwar Japan and West Germany, the reconstruction under United States security guarantee, the export-led growth model, and the alliance-locked geopolitics that followed.

The eighth article treats the East Asian tigers, the state-led catch-up model that South Korea, Taiwan, Singapore, and Hong Kong pursued under Cold War subsidy and export orientation, and the resulting supply-chain and diplomatic positioning.

The ninth article treats China’s post-1978 rise, the Deng-era reforms, the World Trade Organization accession, the state-capitalism model that emerged, and the systemic-rival positioning that has followed.

The tenth article treats India and other late arrivals, the post-1991 liberalization, the service-sector-led departure from the manufacturing-first template, and the ongoing catch-up efforts of Vietnam, Bangladesh, Indonesia, and other economies.

The eleventh article treats the non-industrializers and the edge cases, including Middle Eastern oil states, Sub-Saharan Africa, Latin America outside the industrial cluster, and Russia’s post-Soviet resource-rent trajectory, and identifies where supplementary explanation carries the argumentative load.

The twelfth article takes the contemporary snapshot, applies the series framework to the modern positioning of the major powers and blocs, extrapolates forward under the framework, and treats competing extrapolation strategies from Kotkin, Sachs, Perez, Smil, Zeihan, and others as illustrative alternatives to the industrialization-order strategy.



Conclusion

The order and circumstances of national industrialization carry disproportionate explanatory weight for the contemporary geopolitical positioning of modern nations. The claim is structural, comparative, and primary rather than sufficient. The preindustrial baseline against which industrialization registers as a structural transformation was Malthusian, organic, extractive, tributary, and slow. The transformation released the world from the Malthusian ceiling by breaking the organic energy ceiling, and released state capacity from its preindustrial fiscal bound in the process. The nations that participated in the transformation earliest, and on the most favorable terms, occupy positions today that reflect the compounding advantages of their early participation. The nations that participated later, or under less favorable terms, occupy positions that reflect the compounding costs of their late arrival. The nations that did not fully participate occupy positions on the margins of the system regardless of their other attributes.

The remaining eleven articles walk the waves in order. The framework introduced in this article applies to each. The framework’s limits are named where they matter. The full picture emerges only in the closer, and the closer is honest that any picture of this scope is a caricature painted for a purpose rather than a portrait offering fidelity to every feature.



References


	Acemoglu, Daron and Robinson, James A., Why Nations Fail, The Origins of Power, Prosperity, and Poverty, Crown Publishers, 2012

	Allen, Robert C., The British Industrial Revolution in Global Perspective, Cambridge University Press, 2009

	Bairoch, Paul, Economics and World History, Myths and Paradoxes, University of Chicago Press, 1993

	Chang, Ha-Joon, Kicking Away the Ladder, Development Strategy in Historical Perspective, Anthem Press, 2002

	Clark, Gregory, A Farewell to Alms, A Brief Economic History of the World, Princeton University Press, 2007

	Findlay, Ronald and O’Rourke, Kevin H., Power and Plenty, Trade, War, and the World Economy in the Second Millennium, Princeton University Press, 2007

	Gerschenkron, Alexander, Economic Backwardness in Historical Perspective, A Book of Essays, Belknap Press of Harvard University Press, 1962

	Kennedy, Paul, The Rise and Fall of the Great Powers, Economic Change and Military Conflict from 1500 to 2000, Random House, 1987

	Landes, David S., The Wealth and Poverty of Nations, Why Some Are So Rich and Some So Poor, W. W. Norton, 1998

	Maddison, Angus, The World Economy, A Millennial Perspective, Organisation for Economic Co-operation and Development, 2001

	Malthus, Thomas Robert, An Essay on the Principle of Population, J. Johnson, 1798

	Pomeranz, Kenneth, The Great Divergence, China, Europe, and the Making of the Modern World Economy, Princeton University Press, 2000

	Rostow, Walt Whitman, The Stages of Economic Growth, A Non-Communist Manifesto, Cambridge University Press, 1960

	Studwell, Joe, How Asia Works, Success and Failure in the World’s Most Dynamic Region, Grove Press, 2013

	Wrigley, E. A., Continuity, Chance and Change, The Character of the Industrial Revolution in England, Cambridge University Press, 1988

	Wrigley, E. A., Energy and the English Industrial Revolution, Cambridge University Press, 2010

	Maddison Project Database, historical GDP per capita estimates

	Related Post, Causality and First-Mover Advantage in Lightcone-Based Competitive Intergalactic Colonization

	Related Post, What Does the United States Space Force Do

	Acemoglu, Daron, Johnson, Simon, and Robinson, James A., The Colonial Origins of Comparative Development, An Empirical Investigation, American Economic Review 91, 2001

	Acemoglu, Daron, Johnson, Simon, and Robinson, James A., Reversal of Fortune, Geography and Institutions in the Making of the Modern World Income Distribution, Quarterly Journal of Economics 117, 2002

	Allen, Robert C., Bassino, Jean-Pascal, Ma, Debin, Moll-Murata, Christine, and van Zanden, Jan Luiten, Wages, prices, and living standards in China, 1738-1925, in comparison with Europe, Japan, and India, Economic History Review 64, 2011

	Ashraf, Quamrul and Galor, Oded, Dynamics and Stagnation in the Malthusian Epoch, American Economic Review 101, 2011

	Broadberry, Stephen, Guan, Hanhui, and Li, David Daokui, China, Europe, and the Great Divergence, A Study in Historical National Accounting, 980-1850, Journal of Economic History 78, 2018

	Clark, Gregory, The Condition of the Working Class in England, 1209-2004, Journal of Political Economy 113, 2005

	Karaman, K. Kıvanç and Pamuk, Şevket, Different Paths to the Modern State in Europe, The Interaction Between Warfare, Economic Structure, and Political Regime, American Political Science Review 107, 2013

	North, Douglass C. and Weingast, Barry R., Constitutions and Commitment, The Evolution of Institutional Governing Public Choice in Seventeenth-Century England, Journal of Economic History 49, 1989

	O’Brien, Patrick K., The Political Economy of British Taxation, 1660-1815, Economic History Review 41, 1988

	Scheidel, Walter and Friesen, Steven J., The Size of the Economy and the Distribution of Income in the Roman Empire, Journal of Roman Studies 99, 2009





EPUB/nav.xhtml

Industrialization Waves and Geopolitical Positioning: Framing and the Preindustrial World

		Industrialization Waves and Geopolitical Positioning: Framing and the Preindustrial World		What the Series Argues

		The Framework the Series Applies

		The Preindustrial World in Caricature

		The Malthusian Ceiling

		The Organic Energy Ceiling

		Preindustrial Fiscal State Capacity

		Warfare and Mobilization Before Industrialization

		The Preindustrial Political Map circa 1750

		The Preindustrial Colonial Enterprise

		What Changes When Industrialization Arrives

		Primary Structural, Not Sufficient

		Scope and Method Note

		Prior Art in the Comparative Political Economy Literature

		Series Roadmap

		Conclusion

		References









  
    		
      Title Page
    


  





